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E ¥ A Chairman:

11:00-11:40

11:40-12:20

12:20-13:30

I ¥ A Chairman:

13:30-14:20

14:20-15:00

15:00-15:20

I ¥ A Chairman:

15:20-16:00

16:00-16:40

F ¥ A Chairmen:

16:40-17:40

MR F TR T Conference Hall at Conference Centre
Opening Ceremony

Prof. Chuihua KONG

Allelopathy as a Tool for Weed Management

Dr. R. Labrada, Plant Protection Service, FAO

Prospect and Progress of Researches on Rice Allelopathy
Professor K.U. Kim, Kyungpook National University, Korea
Coffee Break

Prof. K.U. KIM

Potent Allelopathic Substance Momilactone B in Rice Root Exudates
Professor Kato Noguchi, Kagawa University, Japan

Rice Allelopathy in Aquatic System in India

Professor R.M. Kathiresan, Annamalai University, India
Lunch

Prof. R. KATHIRESAN

Varietal Improvement in Rice Allelopathy

Professor F. Hu, South China Agricultural University, China
Molecular Approaches in Improving Rice Allelopathy
Professor L.Q. Yu, China Rice Research Institute, China
Coffee Break

Dr. R. LABRADA

Progress of Weed Management in Rice in Vietnam

Dr. D.V. Chin, Cuulong Delta Rice Research Institute, Vietnam
The Role of Allelochemicals in Rhizospehere Interaction with Rice and
Soil Microbe

Mr. P. Wang, Chinese Academy of Sciences, China

Drs. Labrada. Kim and Kong

General Discussion

XI



2 = e R A R T 2RI 22 0 58 UM A E 2 Rt 22 0 2e . IR RO ZH - vh (B /KRR AL A TR 3
FAO-China Seminar on Rice Allelopathy

2007 #£10 A 10 # £H4 = Afternoon, Wednesday 10 Oct. 2007
B B AR R LA -F B K450 B it 4 FAO-China Seminar on Rice Allelopathy

Laboratory Exercise

& Location:
14:30-15:30

15:30-16:30

16:30-16:40
16:40-17:30
18:00

— I F T4 /T Conference Hall at Conference Centre

Bioassay Methods for Rice Allelopathy: (1) Relay Seeding in Agar and
Water (filter paper), (2) Haustorium Induction Method

Professor K.U. Kim, Kyungpook National University, Korea
Bioassay and Extraction for the Research in Rice Allelopathy
Professor Kato Noguchi, Kagawa University, Japan

Coffee Break

General Discussion (Question and Answer)

Dinner
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2007 #10 A 10 & £H= _E4 Morning, Wednesday 10 Oct. 2007
F B F = BB F AR
FNBEBREIMZXS
08:30-10:00 F %X Opening Ceremony
M. % (Location): —# B 4E ¥4 /T Conference Hall at Conference Centre
FH A(Chairman): FL&% Prof. Chuihua KONG
2BARF . & Introduction
5K EIF 344 Opening Speech By Dr Chaoxian ZHANG
AR B K233 Welcome Speech By Prof. Qiubo CHEN
AR-FHiE. R E 318 Speeches By VIPs

09:40-09:50 KR &A% G A Conference photograph

09:50-10:00 Z-Bk Coffee/Tea Break

10:00-18:00 4 # %4 Invited speeches

3b.,% (Location): —# B 4E ¥4 /T Conference Hall at Conference Centre
E# A(Chairmen): 7K# % Drs. Chaoxian Zhang and Per Kusdk

10:00-10:40 The Future of Allelopathy for Weed Management

Dr. Stephen O. Duke (USDA-ARS, USA Past President of International
Weed Science Society, President-Elect of the International Allelopathy
Society)

10:40-11:20 The role of cover crops and their allelopathic exudates in IWM systems
Robert E. Blackshaw (Agriculture and Agri-Food Canada, President of
Canadian Weed Science Society, Chief Editor of Weed Science)

11:20-12:00 Invasive Alien Plants and Allelopathy
Y. Fujii (National Institute for Agro-Environmental Sciences, Japan,
President of International Allelopathy Society)

12:00 %% Lunch
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2007 #10 A 10 & £H= F4 Afternoon, Wednesday 10 Oct. 2007

E# A(Chairmen): F£#KJ& Prof. Qiubo Chen and Dr. Duke S O

13:30-14:10 Modified benzoxazinoids based on allelochemicals from Gramineae as
potential rice protection tool against Echinochloa crus-galli.
Professor Francisco A. Macias, (Universidad de Cadiz., Spain Past
President of International Allelopathy Society)

14.10-14:50 Optimising herbicide use — lessons learned in Denmark over the last 20 years
Per N. Kudsk (University of Aarhus, Denmark, Vice-President of the
European Weed Research Society and President-Elect (2008 & 2009) of
the European Weed Research Society)

14:50-15:30 Trichomes and root Hairs Function as Natural Pesticide Factories

FRANCK E DAYAN (USDA-ARS, USA)

15:30-16:10 Evaluation of Trigonella foenum- graecum L. allelopathic potential
R. HAOUALA, (UNIVERSITY OF MONASTIR, TUNISIA)
16:10-16:25 % Bk COFFEE/TEA BREAK

EH A(Chairmen): FRAAM #RKAX Drs. Youquan CHEN and Yongquan ZHENG

16:25-17:05 Chemical interactions between crops and weeds
g (YEHER)
17:05-17:45 RE R EAF B S B,
KA (F BAR LA F IRALY IR AR AT )
18.00-19.30 R 8%, % Welcome Reception

H.,& (Location): —## %% A& /T Dinning Hall
Z ¥ A(Chairman): £ #% Prof. Chaohua Zhu
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08:00-18:00

¥, % (Location):
E# A(Chairman):
08:00-08:30

08:30-08:50

08:50-09:10

09:10-09:30

09:30-09:50

09:50-10:00

ZE ¥ A(Chairman):

10:00-10:20

10:20-10:40

10:40-11:00

11:00-11:20

11:20-11:35

11:35-11:50

11:50-12:05

12:00-

XaweE

—#k Bf& IR 4 /T Conference Hall at Conference Centre
BEHR A

5 H IR AR 6 AL 4F

ERR (RALIR A ZIT)

g ) JUAT e AL AL AR ) B9 AR A,

R (EaRT (RIERAFTRLERT) FEEMRY F IR
KEBRER I L5 A

TR (BATHREMEFRBS)

RAR- R IR — IR e A = 0 5L A

By (o B A BACH 3K R AR B AT )

B TR S 09 #8F A B H B 30 B6

XL (FERLXS)

2Bk Coffee/Tea Break

IHE #HRE

PR 2500 8 B R B RO  5E B

ZFEH (F BRLHF AN R HFTPT)

AR RRAEF X AHHART G RE

R (B E AR R AT )

R T iR b R AR

AR (RLRLEKF)

BN Y SRR S5 2 2 F a9 A RAR AR

FTIiX (HFRRERFHENEY FIR)

FE R LT RE K& RA ) 6 F £ 7B E R
PR (FERHRLKF)

TL 74 2 N 20 B4 B9 A2 0R B LA % 2 A AT 5
AR E AR

FH BT WAL, STHARARER S Z IR
x| 3 (o ELR B BRAR AR BT )

4% Lunch
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2007 #10 A 11 F £H#=z F4 Thursday 11 Oct. 2007

M. % (Location): —# B 4E ¥4 /T Conference Hall at Conference Centre
E ¥ A(Chairman): #%#&de &HF
13:30-14:00 RUERE (K3 B ) 69T I RAARA) R AR E A&
WEE (EEZGERF)
14.00-14:20 R For BR 3 AL J R ) 4 4 41 AR )
g (KX F)
14:20-14:40 e AR U 1E R B $EAR R SR
Dx® (oL fseRe)
14:40-15:00 W EH R 2 DNA FAKE R 5F4m
R (RALRIEXRS)
15:00-15:20 KB RENESME BRI L RE A
F24 (PEEFERT)
15:20-15:40 6 b IR B B BRI 2 4 B ORI
Fx (LERERLEHFR)
15:40-15:50 A8k Coffee/Tea Break
EH#HA(Chairman): 3% REF A
15:50-16:10 IS RANAZAD TR, FEBR R G ST R e e E R —HEF A
15
A (B RRLKRF)
16:10-16:30 — P B A E T YA R AE R R EE
hEHE (LER@EKRF)
16:30-16:50 ALK Bk AE kA BHIEE T - A
HFAE (F B R IRALY R R PT)
16:50-17:10 | e B A 38 AR 7 U AR A 4 2R 0 b RRE
ZNE (FHRLKF)
17:10-17:30 FHEE W FERENLAE GG
WA (FiERFR)
17:30-17:50 LR BELZ T R T E % T
AL (F B R RAAF RIS 5 IR FF R PT)
17:50-18:10 A [ R T TR T 99-01 WA F R T4
KER (FEABIHRA)
18:10-18:25 TRV 7 JRIR A A B g R 397 40 4R G 3 ) BOR PU AR A
e (FAERF)
18.30- %4 Dinner
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2007 #£10 A 12 F E#.Z _E4 Friday 12 Oct. 2007

08:30-10:20

3, & (Location):
E# A(Chairman):

08:00-08:30

08:30-08:50

08:50-09:10

09:10-09:30

09:30-09:50

09:50-10:10

10:10-10:20

XaR%E

—#: B & ¥4 /T Conference Hall at Conference Centre

K% K%

F AT 4 f 5 XA S AR B 5 0 AL R A R AL

BEHCE (R ARF)

HE I RNR R EI

&R (R E#RERLHER)

SN L ER B R (Sorghum halepense (L.)Pers. ) #1b K& AE F #1F
=M (F ERBBRAER AT )

KA o B A o b R R LA B R AT 5

kR (o B AR RT)

Bioassay methods comparison on evaluation allelopathic potential of rice
(Oryza) germplasm

Fram (ZmELRR)

LT RIEEHEEREN S BLEE. ENERENGERRGFR
XPE o (RIBREKRE)

2Bk Coffee/Tea Break

EH#H A(Chairman): %% FHFH

10:20-10:40

10:40-11:00

11:00-11:15

11:15-11:30

11:30-11:45

11:45-12:00

12:05

AR N KA AR T AR A6 RSB 3 18 4% B A 7R Ak B v
FARE (ITAZRLFFR)

WE B AN EED A EE L

B BE (PEABHRE)
REKH0)Fe sk FF (GA3) AR ST K09 ®
i 2 (P EARF AR )

KMO612 [ & # 3 iy £ 4 76 Pl €

KoM (B AR PT)

BB xt A 5 44 A KA B4 A

Foxvk (iR K %)

FINH A 6 F H I AT 3 L e bh w4 A K G0 BAE A
Rk (FERBBRAERAT)

4% Lunch
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13:30-16:45

(23

& (Location):

ZE ¥ A(Chairman):

FFam
3, & (Location):
E# A(Chairman):

16:30-16:45
16:45-18:00

¥, % (Location):

F # A(Chairman):
16:45-17:00
17:00-17:15

17:15-

18.00-19:30

FARH

—# B 4& ¥R /T Conference Hall at Conference Centre
s LA

1. AR AL BAR R A0 F 49 19 AL

2.2008 SFAL £ B S LB RAMILBAE A K20 S

—# R _EAN]IRE /T Conference Hall at Conference Centre
FER RFEE
1. RfRE 2 AR T A ik
2. dof T Aol IR R F HEF
3.2008 AL & Kb F F A B E R REHF KL ES
E: L OREFAS SR
2. HELEREABE, TREARKAIEL,
A Bk Coffee/Tea Break
H %X Closing Ceremony
—# B /& ¥ R4 /T Conference Hall at Conference Centre
XX
TR IE AR
ZeH LRI
LARERXWEE . WA
ZHMREE
S
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THE FUTURE OF ALLELOPATHY FOR WEED
MANAGEMENT

Stephen O. DUKE*, Scott R. BAERSON, Franck E. DAYAN, Agnes M. RIMANDO, and
Zhiqiang PAN

Natural Products Utilization Research Unit, ARS, USDA, P. O. Box 8048, University, MS 38677,
USA

E-Mail:sduke(@olemiss.edu

For the past century, the study of plant-plant allelopathic interactions has been of interest to
those interested in improving weed management technologies. There are thousands of papers,
treatises, and monographs during this time period that attempt to advance our knowledge of
allelopathy for such uses. During the same period, weed management in most crops, in most of
the world, has become dependent on synthetic herbicides and, in several major crops, transgenes
for herbicide resistance paired with herbicides. In fact, the objective of a significant fraction of
allelopathy research during the last few decades has been to discover natural phytotoxins that
might be good lead compounds for synthetic herbicide development. Minor crops and niche
markets, such as organic crops, are not as dependent on herbicide-based technologies, but weed
management is much more expensive for most of these crops. Furthermore, in parts of the
developing world, the expense of modern weed management technology is economically
prohibitive. In these situations, manual labor must be used. In the developed world, weed
management without herbicides is very expensive, and in much of the under-developed world
the necessity for manual weeding deprives children of educational opportunities and women of
more fulfilling uses of their time. For organic farmers, farmers of minor crops, and many
farmers in the under-developed part of the world, crops that control weeds without herbicide
application or high levels of labor input are highly desirable. Efforts to breed allelopathic crop
varieties have met with some technical success, but have had little or no commercial impact.
As mentioned above, transgenic technology has been used for weed management, but only to
allow for the use greater use of some synthetic herbicides. Transgene technology is being used
to reduce use of synthetic insecticides and fungicides. Can it be used to eliminate or reduce
herbicide use? The biotechnology industry is engineering crops to have traits such as drought
resistance that might make the crop more competitive with weeds. This is not their objective,
but this potential secondary benefit of such crops will be interesting to evaluate. Our laboratory
has a project with the objective of producing sorghum varieties with enhanced allelopathic
capabilities by means of transgene alteration of the crop. We chose sorghum because it has two
advantages over some other crops. First, it produces the highly potent phytotoxin sorgoleone
that appears to have more than one mode of action. Second, this compound is apparently
produced only in root hairs, thus maximizing movement to competing species in soil and
minimizing the metabolic cost of production. We have determined the metabolic pathway of
sorgoleone and discovered putative genes for its production. We are now in the process of
evaluation of sorghum lines transformed with vectors derived from our knowledge of the genes
of the biosynthetic pathway. We hope that this will be a model system to demonstrate that
transgene technology can be used to produce crops that are less reliant on synthetic herbicides.
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TRICHOMES AND ROOT HAIRS FUNCTION AS NATURAL
PESTICIDE FACTORIES

Franck E. DAYAN and Stephen O. DUKE

USDA-ARS, Natural Products Utilization Research Unit (National Center for Natural Products
Research, Oxford, Mississippi, USA)

E-mail:fdayan@olemiss.edu

In their continual struggle to overcome pests and competitors, plants have evolved biosynthetic
pathways to produce a variety of natural pesticides. The synthesis of these bioactive secondary
metabolites is often compartmentalized in specialized epidermal cells called trichomes. These
anatomical structures are at the interface of the plant with its biotic environment and serve as
first line of defense against biotic attacks. Trichomes can be small single-celled or large
multicellular structures and their morphology is extremely diverse. Glandular trichomes are
normally physiologically active and secrete secondary metabolites into the subcuticular space at
their tips. Root hairs are classified as trichomes present on roots, and their development is
under the same genetic controls as aerial trichomes. Root hairs are protrusions of single
epidermal cells and are structurally less diverse than other aerial trichomes. While the primary
functions of root hairs are typically associated with increasing the root surface area and
enhancing water and nutrient uptake, some plants have developed specialized root hairs that
produce and release bioactive secondary products to the environment. The pesticide industry
has, in some instances, capitalized on the biological activity of these phytochemicals in their
efforts to discover new pesticides, usually exploiting their structural backbones to develop
commercial pest control agents. Examples of the chemical diversity of bioactive natural
products produced by these specialized cell types to be discussed will include the production of
the gossypol in cotton, leptospermone in Leptospermum scoparium and artermisinin in
Artemisia annua trichomes, and the biosynthesis of the allelochemical sorgoleone from the root
hairs of sorghum.
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OPTIMISING HERBICIDE USE — LESSONS LEARNED IN
DENMARK OVER THE LAST 20 YEARS

Per N. KUDSK

University of Aarhus, Faculty of Agricultural Sciences, Institute of Integrated Pest Management,
Flakkebjerg, DK-4200 Slagelse, Denmark.

Email: PerKudsk@agrsci.dk

Danish agriculture is characterised by a relatively low pesticide use compared our neighbouring
countries. Although differences in cropping systems and climatic conditions, and the
introduction of pesticide taxes partly explain the lower pesticide use several technical features
have contributed to the low use of chemical inputs. Another important factor in Denmark is the
close collaboration between research and the advisory service ensuring a swift communication
of new knowledge to farmers as well as a high degree of willingness among farmers to adopt
new knowledge.

Herbicides vary considerably in the weed spectrum they control and a detailed knowledge of the
activity profile is a pre-requisite for optimising herbicide use. Similarly growth stage of weeds
and environmental conditions around the time of application may affect herbicide performance.
Field research and research under controlled conditions have provided very detailed knowledge
on the importance of these parameters. For example in the official efficacy testing of herbicides
in cereal crops results are required for three doses (1/IN, 1/2N and 1/4N) providing very
important information on the strong and weak points of the herbicides. The information
generated over the years has provided advisors with the opportunity to develop more
field-specific herbicide recommendations and as a result of this applying the full dose is more
the exception than the rule. An additional reduction in herbicide inputs can be obtained using
herbicide mixtures “designed” to control a specific weed flora.

Another aspect to consider is the competiveness of the crop. The risk of failure from using
reduced doses is significantly lower in competitive than in less competitive crops. But even
between varieties pronounced differences in competitiveness can be found. Early vigour and
crop height are important parameters determining competitiveness of cereal varieties.

In Denmark the abovementioned information is available to farmers and advisors through the
internet-based decision support system “Crop Protection Online”. The system demands input on
weed species, weed growth stage, climatic conditions and crop cultivar competitiveness and then
provides an assessment of the need for a herbicide treatment and ranks the potential herbicide
solutions.

“Crop Protection Online” is widely used by advisors however the number of farmers using the
decision support system is limited despite the potential of “Crop Protection Online” to reduce
herbicide use in cereals has recently been estimated to be around 45% of the current use. One
reason for this discrepancy is the risk-adverse behaviour of many farmers. Despite the fact that
the use of high doses have been shown to be less profitable in the long term they are prepared to
pay the costs of taking the insurance of a high herbicide dose. This attitude is common on larger
farms to overcome labour bottlenecks and with the steadily increasing farm size observed over
the last 20 years this will have an increasing impact on herbicide use.

Besides the risk-adverse attitude of farmers other changes are challenging the currently low
herbicide use in Denmark. In a recent weed survey assessing the frequencies of 68 common

-3-
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weed species including perennial species it was found that weed frequencies had generally
increased. The increase in weed frequencies reflects the changes in crop rotation towards more
winter crops but also indicate that many farmers have not responded in time to the changed in
weed flora that are the result of any herbicide strategy but often are more pronounced using
reduced doses. Many farmers will most likely increase herbicide use in the coming years. The
changes in weed flora reflect the importance of management using reduced doses but also
highlight the importance of other measures besides the direct control methods, such as crop
rotation, to assure a continued low use of herbicides. A more widespread adoption of
non-inversion tillage will contribute further to an increased herbicide use.

Another important aspect to consider is the risk of herbicide resistance. In this context it is
important to distinguish between the situation where herbicide doses are reduced without a
corresponding reduction in herbicide activity due to proper selection of herbicides and the
situation where herbicide doses and activity are reduced because a high level of efficacy is not
cost-effective to the farmers. The former pose no threat compared to the application of
recommended doses but the latter may increase the risk of selecting metabolic resistant biotypes
but on the other hand reduce the risk of target-site resistance. Herbicide resistance is not
widespread in Denmark and currently not a decisive parameter when farmers decide on weed
control options.
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MODIFIED BENZOXAZINOIDS BASED ON
ALLELOCHEMICALS FROM GRAMINEAE AS POTENTIAL
RICE PROTECTION TOOL AGAINST ECHINOCHLOA
CRUS-GALLI.

Francisco A. MACIAS,* José M. G. MOLINILLO, Rosa M. VARELA, Nuria
CHINCHILLA, David MARIN and Elena ARROYO

Grupo de Alelopatia, Departamento de Quimica Organica, Universidad de Cadiz. C/ Republica
Saharaui, s/n, 11510 Puerto Real (Cadiz), Spain.

E-Mail: famacias@uca.es

Rice is one of the most exciting and interesting crops in the world both from the social and
economic point of view. The salinity, quality and other characteristics of the soils in those areas
where is predominant allow a reduced number of other crop choices." Thus, monoculture
becomes a much extended practice. The monoculture practices along with the heavy use of
herbicides are characteristic of modern agriculture and are inducing the appearance of tolerant
and/or resistant herbicides weed biotypes.” This is the case the weed Echinochloa crus-gallis
world's main weed of rice.’ It has been described a number of resistant biotypes in the United
Stated, Brazil, Spain, Canada, France, Italy, China and other countries affecting different
herbicide groups as synthetic auxines, thiocarbamates or dinitroanilins as well as different
modes of action as photosystem II or ACCase inhibitors.*

2-Deoxy derivatives of benzoxazinones DIBOA and DIMBOA has been proposed as useful
candidates for natural herbicides models development.’ In this context, a second generation of
chemicals, which include structural modifications to enhanced their phytotoxicity and selectivity
have been synthesized and tested on rice and Echinochloa crus-galli. These modifications
include the introduction of side-chains of different length to regulated their lipophillicity, and the
introduction of halogenated substituents that modified electronic properties of the aromatic ring.

Those compounds that present an halogen atom at position 8 have shown high selectivities.
These products showed strong inhibition effects on Echinochloa crus-galli at concentration
lower than 1uM, whereas rice seeds growth with low effect at that concentration. These results
allow us to propose these compounds as potential rice protection tool against Echinochloa
crus-galli.

RG
RL=H, Alkyl
R o R!
I R2 = OH, Alkanoyloxy
R* '|“ © R3, R4, RS R6 =H, F, Cl, CF3, COOMe, ...
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INVASIVE ALIEN PLANTS AND ALLELOPATHY

Y. FUJII
Leader, Invasive Alien Species Research Project, National Institute for Agro-Environmental
Sciences, 3-1-3 Kan-nondai, Tsukuba, Ibaraki 305-8604, Japan

E-Mail: yfujii@affrc.go.jp

Recently, the movement of people and substances is becoming more active as human activity
and living organisms are being introduced into new regions in a manner that exceeds the living
organisms’ natural ability to move. Such introduction of organisms to new regions may
drastically alter biodiversity in the region when they feed on or drive out native living organisms
that do not have defensive capabilities. The phenomenon is reported worldwide and cases have
been observed in which this has led to harm to human beings or to agriculture, forestry, or
fisheries. June 2005, the Japanese Government has enacted the “Invasive Alien Species Act”
with the purpose of preventing adverse effects to Japanese ecosystems, human safety, or
agriculture, forestry and fisheries caused by alien species. In order to contribute to this Act, a
new National Project “Risk assessment of alien plants and their control” has started in Japan.
The aim of this project is to survey the distribution and hazard by alien invasive plants, and
make scientific background for the selection of harmful alien species, and develop practical
methods for the mitigation of alien invasive plants.

As for the mechanism of biological invasion, allelopathy is supposed to be one of the important
factors. Weapon of mass destruction hypothesis, suggest that invaders succeed because of their
allelochemicals to alter the environment to their own needs at the expense of native species. We
are evaluating the allelopathic activity by specific bioassays, and will show the allelopathic
invasive plants. As a result of our database of allelopathic activity of 4,000 plant species, we
would like to demonstrate an “Allelopathy Hypothesis” that endangered, old, slow growing and
weak plants tend to have allelopathic activity and play an important role in the evolution of
biodiversity.

To develop mitigation method and control or eliminate hazardous alien plants is also acute
problem. Use of cover plants with allelopathic activity to prevent invasive weeds will be
demonstrated. Major results will be reported and a proposal for cooperative research on these
topics in Monsoon Asian region will be presented.

Key words: invasive alien plants, allelopathy, natural toxin, mitigation, biodiversity
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METHODOLOGY OF RICE ALLELOPATHY AND
ALLELOPATHIC COMPOUNDS ISOLATED FROM RICE
HULL AS POTENTIAL HERBICIDAL AGENTS

I1I-Min CHUNG', Tran- Dang KHANH' and Joung-Kuk AHN'

Department of Applied Life Science, College of Life and Environmental Science, Konkuk
University, Seoul 143-701, Republic of Korea.

E-mail: E-mail:imcim@konkuk.ac.kr.

Rice (Oryza sativa L.) is a principle food for many people in the world. Our research,
conducting during 2000-2007 has been focused on searching allelopathic potential of rice by
either screening or isolating chemical substances from hulls of rice. Several screening methods
on bioassay, greenhouse and field trials were developed, of which relay seeding, rationing, straw
meal mixture and hydroponic show a simple, rapid, inexpensive, reliable technique that can be
conducted year round. Allelopathic activity of rice reveals a variety and origin-dependent.
Japonica rice exhibits higher allelopathic property than Indica and Japonica-Indica hybrids, also
the correlation between genetic and morphological characteristics of rice cultivars and
allelopathic potential were confirmed. Forty-three chemical substances including new and
known compounds, were isolated, identified and tested for their biological activities. Most of
them are belonging to terpenoids, steroids, aliphatic, anthracene derivatives, flavonoids, and
other classes. Of these, several compounds show strong herbicidal activity against some noxious
weeds, could serve as a source of natural herbicides. It suggests that rice hulls which are most
abundant in rice-producer countries that have many phytoalexin substances can be used as a
source to alleviate the heavy dependence on synthetic herbicides.

Keywords: Allelopathy, allelochemical, rice cultivar, phytoalexin, herbicidal agent
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EVALUATION OF TRIGONELLA FOENUM- GRAECUM L.
ALLELOPATHIC POTENTIAL

R. HAOUALA*, R. KHANFIR, A. TARCHOUNE, S. HAWALA" and M. BEJI
Department of Biology, Higher Institute of Biotechnology of Monastir, University of Monastir,
5000, Tunisia.

“Mathematical statistician, Statistical research Division, U.S. Census Bureau, U.S.
Department of commerce, Washington, DC 20233-9100.

E-mail: rabiahaouala@yahoo.fr

Trigonella foenum-graecum is known to contain substances that have medicinal virtues. Aqueous
extracts from various plant parts (aerial parts: LS, roots: R, ground seeds: GS and not ground
seeds: NGS) and powdered aerial parts were assayed to determine their allelopathic effects on
seed germination and early seedling growth of several test crops, for evaluating fenugreek
allelopathic potential. The aqueous extracts applied to filter paper showed an inhibitory effect
which depended on target species and varied among plant parts. Phaseolus vulgaris was the most
resistant species and Foeniculum vulgare, Hordeum vulgare and Zea mays were the most
sensitive ones. Incorporation aerial part residue in peat was a good fertilizer for target species
especially for P. vulagaris, whose root and shoot growth was multiplied by 4 and 8 times
respectively. These results suggested that extracts or residues from 7. foenum-graecum plants had
potent allelopathic activity and that the activity differed depending on target species and plant
parts. The degree of toxicity of different plant parts can be ranked in the following order of
inhibition: leaves and stems > not ground seeds > ground seeds > roots. Fenugreek biomass was
a stimulative effect on test crops germination and growth.

Key words: Allelopathic potential, bioassay, germination, inhibition, plant extracts, pot culture,
seedling growth, T. foenum-graecum.
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ALLELOPATHY AS A TOOL FOR WEED MANAGEMENT

Romero Ricardo E. LABRADA
Plant Protection Service, FAO, Rome
E-Mail: Ricardo.labrada@fao.org

Several studies have demonstrated that many plants have a strong allelopathic effect enabling
them to reduce growth of other plants growing simultaneously or subsequently in the fields.
Exuded or secreted substances derived from their normal metabolism called allelochemicals
inhibit certain plants while others are not affected at all. This differential effect is due to the fact
that the same paradigm governing herbicide selectivity is also implicit in the selectivity of the
allelochemicals. Crops with strong allelopathic effect may become an additional important tool
for weed management. Practically allelopathy is used widely in those areas where cover crops
are planted in rotation with other crops and effectively smoother or suppress several weeds.
Today it is also known that various cultivars have an allelopathic potential making possible the
control of some major weeds during the crop cycle. One of these crops is rice. Evaluation of the
allelopathic potential of rice germplasm indicates that there are some lines quite aggressive
against such troublesome weeds as Echinochloa crus-galli and Cyperus difformis. In this context,
breeders should be able to combine the characteristics of these allelopathic lines with those high
yielding varieties. In China it has been found that here is not correlation between allelopathic
traits and main agronomic characters of productive varieties, and this makes possible to
effectively breed allelopathic lines with high-yielding varieties. Allelopathic rice varieties should
be suitable for direct-seeding as well as for transplanting. Another possibility to explore in the
near future is to improve crop varieties with less allelopathic potential by incorporating desired
genes encoding the synthesis of allelochemicals. Therefore allelopathy may also be another
component of desired improved weed management. It will not solve all weed problems in any
field, but may help considerably to reduce the stand of some prevailing weeds in the fields.
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POTENT ALLELOPATHIC SUBSTANCE MOMILACTONE B IN
RICE ROOT EXUDATES

Hisashi Kato-Noguchi
Department of Applied Biological Science, Faculty of Agriculture, Kagawa University, Miki,
Kagawa 761-0795, Japan

The negative impacts of commercial herbicide use on the environment make it desirable to
diversify weed management options. Many investigations have been attempted to exploit
allelopathy of plants for weed control purposes in a variety of agricultural settings, since
allelopathy is regarded as the direct influence of an organic chemical released from one living
plant on the growth and development of other plants.

Rice has been extensively studied with respect to its allelopathy as part of a strategy for
sustainable weed management, such as breeding allelopathic rice strains. A large number of
rice varieties were found to inhibit the growth of several plant species when these rice varieties
were grown together with these plants under the field or/and laboratory conditions. These
findings suggest that rice may produce and release alleochemical(s) into the neighboring
environment, thus encouraging the exploration of allelochemicals in rice.

Allelopathic potential of early developmental stages of rice seedlings of eight cultivars
was determined in Petri dishes under controlled laboratory conditions. =~ Three plants; alfalfa
(Medicago sativa L.), cress (Lepidium sativum L.) and lettuce (Lactuca sativa L.) were chosen
for the bioassay as test plants because of their known germination behaviors. MES buffer (pH
6.0) was chosen as the test solution, which did not affect the germination and growth in cress,
lettuce and alfalfa as well as rice, and did not cause any significant pH changes during the
bioassay. Furthermore, no effect of osmotic potential of the test solutions in all dishes was
detected on the germination and growth of these plant species.

As a result of the trial, all rice cultivars tested inhibited the growth of roots, shoots, fresh
weight of these test plants. However, effectiveness of cv. Koshihikari on growth inhibition was
the greatest in these rice cultivars and more than 60 % inhibition was recorded by cv.
Koshihikari in all bioassays. Test plants may germinate and grow with the rice seedlings
without competition for nutrients and water, because no nutrients were added in the bioassay and
water was supplied regularly. Light is also unnecessary in the developmental stages of these
seedlings, since seedlings mostly withdraw nutrients from the reserve of their seeds during early
developmental stages. Thus, during early development, rice seedlings inhibited the growth of the
test plants. The inhibitory effect may not be due to competitive interference, suggesting that
young rice seedlings may release growth inhibitory substances into the neighboring
environment.

About 5,000 rice seedlings, cv. Koshihikari, were hydroponically grown for 14 days in
order to find out an allelochemical in rice root exudates. Keeping track of the biological
activity, their culture solution was purified by several chromatographic fractionations and finally
2.1 mg of putative compound causing the inhibitory effect of the rice seedlings was isolated.
The chemical structure of the inhibitor was determined from its high-resolution MS, and 'H- and
BC-NMR  spectral data as  3,20-epoxy-3a-hydroxy-94-pimara-7,15-dien-19,65-olide
(momilactone B). Momilactone B was originally isolated from rice husks as a growth inhibitor
involved in seed dormancy and later found in rice leaves and straw. This was, however, the
first report of the finding that momilactone B is in rice root exudates.

Momilactone B inhibited the root and hypocotyl growth of cress seedlings at concentrations
greater than 3 pM. The inhibition was increased with increasing concentrations of
momilactone B. The concentrations required for 30 % inhibition in the assay were 12 and 16
UM on cress roots and hypocotyls, respectively, and for 50 % inhibition on cress roots and
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hypocotyls were 36 and 41 uM, respectively, as interpolated from the concentration-response
curves.

Three-day-old rice seedlings, cv. Koshihikari, were transferred to hydroponic culture where
only rice roots were immersed in the culture solution, and the release level of momilactone B
into the culture solution from the seedlings was determined. At 15 day after transfer to
hydroponic culture, the level of momilactone B in the culture solution was 1.8 nmol per rice
seedling and its endogenous level in rice was 0. 63 and 0.32 nmol per shoot and root,
respectively. These results indicate that the rice seedlings probably release momilactone B into
the culture solution and this release may be active because of its high level in the culture
solution compared with the level in the seedlings.

At day 15 after transfer to hydroponic culture, the level of momilactone B in culture
solution was 1.8 nmol per rice seedling, which indicates that one rice seedling may release 1.8
nmol of momilactone B to the culture solution over this period. If ten rice seedlings were
incubated with 10 cress seeds in one Petri dish containing 1 mL of assay medium, the medium
was found to contain 18 nmol of momilactone B. Compared with the biological activity of
momilactone B, this amount of momilactone B is able to induce more than 30 % growth
inhibition in the roots and hypocotyls of cress seedlings, suggesting that the release level of
momilactone B may be sufficient to cause growth inhibition of neighboring plants.

Rice plants were also hydroponically grown for 130 days and release level of momilactone
B from their plants into the medium were determined. Rice plants released momilactone B
throughout its life cycle and release rate of momilactone B increased with plant growing until
flowering initiation. The release rate of momilactone B at the day of flowering started was 2.1
ng plant”’ day'. On average, a single rice plant released about 100 pg of momilactone B into
the medium over its life cycle. At a conventional plant density (100 rice plants m™),
momilactone B would be released approximately 10 mg m™. Thus, accumulation of
momilactone B may occur in the field conditions sufficiently to inhibit germination and growth
of neighboring plants.

Rice has been extensively studied with respect to its allelopathic potential and its
production of allelochemicals. In one of the recent trials searching for allelochemicals,
momilactone B was found in rice root exudates and revealed to be released from their roots into
the environment. Together, the release level of momilactone B from rice seedlings and the
effectiveness of momilactone B on the growth inhibition suggest that momilactone B may act as
an allelochemical by inhibiting growth of neighboring plants. Thus, momilactone B may play
an important role in rice allelopathy. This was the first finding that the potent growth inhibitor
momilactone B may be released from living rice roots to the environment in sufficient quantities
to inhibit the growth of neighboring plants.
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BIOASSAY AND EXTRACTION FOR THE RESEARCH IN RICE
ALLELOPATHY

Hisashi Kato-Noguchi
Department of Applied Biological Science, Faculty of Agriculture, Kagawa University, Miki,
Kagawa 761-0795, Japan

Plant-to-plant interference is a complex combination of competitive interference for
resources such as light, nutrients and water, and allelopathic interactions (Qasem and Hill, 1989;
Einhellig, 1996). Considering allelopathic potential of plants, it is essential to distinguish
between the effects of competitive interference and allelopathy (Fuerst and Putnam, 1983;
Leather and Einhellig, 1986; Inderjit and Olofsdotter, 1998). Thus, bioassays in allelopathy
research should be design to eliminate the effects of the competitive interference from their
experimental systems.

Many scientists have also paid attention to test solution characteristics for bioassays in
allelopathy research because growth of roots and shoots of several plants as well as germination
are inhibited by extreme pH and osmotic potential in the test solutions (Wardle et al., 1992;
Haugland and Brandsaeter, 1996; Hu and Jones, 1997).

Screening for allelopathic rice under field conditions

The first observation of allelopathy in rice was made in field examinations in Arkansas,
U.S.A. in which about 191 of 5,000 rice accessions inhibited the growth of Heteranthera limosa
(Dilday et al. 1989). This finding led to a large field screening program. More than 16,000
rice accessions from 99 countries in the germplasm collection of USDA-ARS have been
screened. Of these, 412 rice accessions inhibited the growth of Heteranthera limosa and 145
rice accessions inhibited the growth of Ammannia coccinea (Dilday et al. 1994, 1998). In
Egypt, 1,000 rice varieties were screened for suppressive ability against Echinochlola crus-galli
and Cyperus difformis, and inhibitory activity was found in more than 40 varieties of these
(Hassan et al. 1998). Similar attempts have been conducted in some other countries, and many
rice varieties were found to inhibit the growth of several plant species (Kim and Shin 1998,
Olofsdotter et al. 1999, Pheng et al. 1999). It is obscure, however, whether these inhibitions
were caused by only allelopathic effects because the competitive interference and allelopathy
cannot be separated under field conditions (Fuerst and Putnam 1983, Leather and Einhellig
1998).

Screening for allelopathic rice under laboratory conditions

Well-designed bioassays under controlled environments can evaluate allelopathic potential
of plants (Leather and Einhellig 1986, Inderjit and Olofsdotter 1998). A laboratory
whole-plant bioassay for allelopathic rice screening, called “relay-seedling assay”, was
developed at International Rice Research Institute in Philippines (Navarez and Olofsdotter et al.
1996). This bioassay may eliminate the effects of competitive interference for resources
between rice and test plants from the experimental system, and may evaluate allelopathic
potential of rice. By using this bioassay, several rice varieties were found to possess strong
growth inhibitory activity. In addition, the 111 rice varieties were tested on their growth
inhibitory activity under laboratory and field conditions, but the results were significantly
inconsistent (Olofsdotter et al. 1999).

Screenings for allelopathic rice have also been undertaken in several other laboratories.
These studies show that there is a marked difference among rice varieties in growth inhibitory
activity and that about 3-4 % of tested rice varieties have strong allelopathic potential (Fujii
1992, Hassan et al. 1998, Kim et al. 1999, Olofsdotter et al. 1999, Azmi et al. 2000), suggesting
that some living rice may release alleochemical(s) into their neighboring environment.
However, rice allelochemicals have not yet been identified. Dekker and Meggitt (1983)
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hypothesized that most allelochemicals are released during the early developmental stage of
plants when the plants are most stressed and competitive with neighboring plants for resources
such as light, nutrients and water.
Allelopathic potential of crude extracts of rice plants

Aqueous extracts of rice plants were found to inhibit the germination and growth of several
plant species. Aqueous methanol extracts of rice plants were also found to inhibit the
germination and growth of lettuce and Echinochloa crus-galli. A number of secondary
metabolites, phenolic acids, phenylalkanoic acids, hydroxamic acids, fatty acids, terpenes, and
indoles, were identified in extracts of rice plants (Rimando and Duke, 2003).
Allelopathic substances in decomposing rice residues

It is well known that the crop residues left in soil are sometimes harmful to plant growth.
The plant residues in soil could release phytotoxic substances during decomposition period.
Chou and Lin (1976) observed decrease in plant productivity of the second rice crop in a paddy
field containing residues from the first rice crop. They found that aqueous extracts of
decomposing rice residues in soil inhibited the growth of mungbean and lettuce as well as rice.
Aqueous extracts of rice residues were also found to suppress the growth of Phalaris minor,
Echinochloa crus-galli and lettuce (Khan et al., 2001; Jung et al., 2004).
Allelpathic substances in rice root exudates

Several phenolic acids and fatty acids were found in water obtained from soils in which
allelopathic or non-allelopathic rice plants were incubated for 48 h (Mattice et al., 1998). Kim
and Kim (2000) were identified several compounds in acidic fraction isolated from root exudates
of allelopathic rice cv. Kouketsmochi. Fifteen compounds were identified and quantified in the
root exudates of alleloapthic and non-allelopathic rice cultivars (Seal et al.,, 2004).
Momilactone B was isolated from rice root exudates (Kato-Noguchi et al.,, 2002).
Momilactone B is quite active at submillimolare concentrations (Takahashi et al., 1976; Kato et
al., 1977; Lee et al., 1999b), indicating that it may account for allelopathic effects of some rice
cultivars.
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PROGRESS AND PROSPECT OF RICE ALLOLOPATHY
RESEARCH

Dong-Hyun SHIN

Department of Agronomy, College of Agriculture and Life Sciences, Kyungpook National
University, Daegu(Taegu) 702-701, Korea(South)

E-mail: kukim@knu.ac.kr

An improvement in allelopathic potential in rice will have a great impact on both low-input
and high-input management systems. Alleopathy alone is not likely to replace other weed
control practices, but it surely functions as a component of integrated weed management
technology. Marginally reduced use of herbicide over time will provide significant economical
benefits to farmers and will also reduce adverse effects on the environment.

An important research area is establishment of screening method to evaluate allelopathic
potential. There are several methods available at moment, but development of universal bioassay
method (easy to carry out, but most reliable and economic one) applicable to all the conditions is
needed. For instance, hostorium induction of parasitic plants can be a new bioassay method
through determining reactive oxygen species. It is also meaningful to search for morphological
characters related to rice allelopathy; early crop biomass (early seedling emergence, seedling
vigor, fast growth rates etc.) and color of awn or plant and any others.

Another important research areas are identification of allelochemicals and genes responsible
for allelopathic effects and these traits can be easily incorporated into improved cultivars by
either classical breeding or biotechnology. There is a great possibility of breeding new
allelopathic rice by regulating their capacity to produce allelopathic substances. Allelopathic
potential in rice was greatly improved by the classical breeding method of crossing between a
non-allelopathic commercial cultivar and an allelopathic cultivar. Use of allelopathic cultivar,
K21, a progeny of Dongjinbyeo (non allelopathic cultivated variety) and Kouketsumochi (wild
type: having allelopathic potential) can reduce herbicide rate more than 20% in green house
experiment.

Allelopathic activities of rice seem to be derived from the joint action of momilactones with
phenolic compounds. Phenolics, however, are unlikely to be the primary allelochemicals since
they never reach a phytotoxic level in soil. However, it is believed that phenolics like other
multiple compounds present at concentrations below the activity threshold could have
pronounced allelopathic effects through their joint action. Momilactone B seems to be the
responsible allelochemical which are released throughout its life cycle because its activities were
30-fold to 300-fold greater than phenolic acids. Of course, it is believed that there might be
unknown compounds among rice germplasm which may exhibit unexpected allelopathic
effects. .

Insertion of two specific genes such as CA4H for p-coumaric acid and OsDTS2 for
momilactone into one commercial rice cultivar by biotechnology will lead to the development of
allelopathic rice cultivar. This work is under way.

Further studies on characterization of morphological character, genetic control of rice
allelopathy, the complete array of the responsible chemicals in rice root exudates and their mode
of action will shed more light on developing an allelopathic rice crop.
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HAUSTORIUM INDUCTION OF PARASITIC PLANTS AS A
NEW BIOASSAY METHOD

Kil-Ung KIM and Dong-Hyun SHIN

Dept. of Agronomy, College of Agriculture and Life Sciences, Kyungpook National University,
Daegu (Taegu), Korea (South,).

E-mail: kukim@knu.ac.kr

1-1.  Seed sterilization and germination

T. versicolor seeds were surface sterilized in 70% ethanol for 15 min, 2% NaClO added 1
drop of Tween 20 for 25 min and then rinsed in four to six volumes of sterile water.
Approximately 200 seeds were placed in round Petri dishes (90 mm X 25 mm) containing 0.1%
Noble agar. The plates were sealed with parafilm, placed at 4C for 2 days to stimulate
germination, and then transferred to a 16°C growth incubator under a light condition.
Germination occurred 10-14 days after sowing.

1-2.  Transfer seedlings of 7. versicolor to square Petri-dish:

Prepare nursery plate containing 0.25x Hoaglands, with micronutrients and 0.5% (w/v) sucrose,
and 1.0 % (w/v) agar-C (Bio basic Inc) in a square petri dish. Gently remove the Triphysaria
seedling from the germination Petri-dish to the square Petri-dish. Plants should be evenly spaced
in a parallel arrangement, across the surface of the media. It is important that roots grow in the
surface of the agar and orienting seedlings are top up, roots down. Plates were sealed with
parafilm and placed vertically in growth chamber at a temperature of 16-20°C under light
condition.

2-1. Extracts of various rice varieties (rice germplasm)

Three rice cultivars, Kouketsumochi, Dongjinbyeo and K21, were grown aseptically for two
weeks. Shoot and root of 20-day-old rice-seedling were harvested, respectively, and then cut into
approximately 0.3-0.5 cm lengths and extracted in water at the concentrations of 100 mg ml™.
3-1. Haustorium induction in root tip of 7. versicolor

On a Laminar flow cabinet, the root tips of 7. versicolor s seedlings with 2.0-2.5 cm long root
were treated by filter-sterilized tissue extracts of rice. The plates were placed in the growth
chamber. The root tips were checked at the given time under a dissecting microscope at 0.6-3.2 x
magnification.

4-1. Phytotoxic activity

Extracts from rice tissues were applied to the roots of 7. versicolor seedlings as described for
the haustorium bioassays. Phytotoxic activity of the extracts was determined by measuring the
root growth of T. versicolor after 60 h after treatment.

4-2. Measurement of ROS

ROS (reactive oxygen species) was assayed by staining root tip of parasitic plants with probe
CM-H,DCFDA [5-(and 6)-chloromethyl- 2°, 7’-dichlorodihydro-fluorescein diacetate, acetyl ester],
and monitoring the change of fluorescence. When the dye was oxidized by ROS to
dichlorofluorescein (DCF), the fluorescence increased.
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RICE ALLELOPATHY IN AQUATIC SYSTEMS

R. M. KATHIRESAN and J. DHAVABHARATHI

Department of Agronomy, Faculty of Agriculture, Annamalai University, Annamalai Nagar,
Tamilnadu, INDIA — 608 002.

E-mail: rm.kathiresan@sify.com

Lake Veeranum and it’s distributaries form the major irrigation source of Tamilnadu state in
South India, with a command area of 18,000 ha of double cropped rice. The distributaries in
recent years have been infested with water hyacinth (Eichhornia crassipes. Mart. Solms).
However, the invasive alien weed has not entered any of the cultivated rice fields in this tract.
Based on this observation, residues of sixty different rice cultivars have been screened for their
allelopathic inhibition on water hyacinth through laboratory bio-assays as well as micropond
confirmatory tests. In the laboratory bio-assays, aqueous extract of the residues at varying
concentrations viz. 2, 5 and 10 per cent in polystyrene cups, each hosting a water hyacinth plant,
were compared with an untreated control for reduction in weed bio-mass and chlorophyll
content. Cultivars that exhibited a weed bio-mass and chlorophyll reduction above 40 per cent
on three days after treatment were grouped as highly allelopathic and those that exhibited a
bio-mass and chlorophyll reduction ranging from 20 to 40 per cent were grouped as moderately
allelopathic. These highly allelopathic cultivars and moderately allelopathic cultivars were later
tested in cement concrete circular microponds of diameter 1.3 m and height 60 cm with water up
to 50 cm and floating water hyacinth plants, of uniform density in each. The residues of selected
rice cultivars were soaked in water of the micropond to make concentrations of 2, 5 and 10
per cent respectively and compared with floating weeds of a micropond with normal untreated
water. Reduction in weed bio-mass and chlorophyll content at 24 hr interval were recorded. It
was observed that cultivar BPT was highly allelopathic on water hyacinth that was imparting a
weed biomass reduction of 47.68 per cent in the laboratory screening and 45.61 per cent in the
micropond confirmative study. Rice cultivar ADT-36 was moderately allelopathic that resulted
in a weed bio-mass reduction of 33.40 per cent in laboratory screening and 32.20 per cent in
micropond confirmative study. Based on the results a recoverable straw unit has been developed
with the rice residues bundled in a perforated polyurethane bag tied to an anchor rope sealed by
bamboo pole at required intervals, in the water bodies during the monsoon season. During
summer, when the channels dries off, the straw units could removed, to get rid off the
decomposing residues from the channel. This demonstration has been commenced in this year
with the onset of monsoon, during July and is currently observed for it’s efficacy in controlling
waterhyacinth in selected water bodies of Veeranum command area.
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PROGRESS OF WEED MANAGEMENT IN RICE IN VIETNAM

Duong Van CHIN
Cuulong Delta Rice Research Institute, Co Do-Can Tho-Vietnam
E-mail: duongvanchin@hcm.vnn.vn

One of the major pests in rice in Vietnam is weeds. About 400 weed species have been reported
to occur in rice fields of which the Poaceae and Cyperaceae are major families with 176 species.
The next important families are: Asteraceae, Scrophulariaceae, Fabaceae, Lythraceae and
Laminaceae. Echinochloa crus-galli is the most important weed in rice in Vietnam. Beside that,
the other emerging weeds have been observed. They are Leptochloa chinensis and weedy rice
( Oryza sativa). Yield loss due to weeds ranges from 10 to 46% in weedy check. Regarding the
weed management in rice, research and development continue to emphasize on using certified
seeds, proper land preparation, good water management, sowing in line by drum seeder,
rotational use of herbicides, crop rotation ... Some new studies on mycoherbicides, herbicide
resistant rice varieties and allelopathy have been carried out. Research results revealed that the
fungi Exserohilum monoceras effectively controls Echinochloa crus-galli and Setosphaeria
rostrata controls Leptochloa chinensis very well. The mutant gene PWC in CL161 tropical
japonica rice variety developed by scientists at the Louisiana University has been transferred
successfully to the Vietnamese indica rice.The results of this backcrossing are some new
varieties namely OMCF 6, OMCF9 , OMCF 39 , OMCF 48 carrying the gene which is
resistant to imidazolinone herbicides. The adoption of these varieties and application of
imidazolinone herbicides resulted in a good control of weedy rice ( Oryza sativa) and other
common weeds in rice fields. The research on allelopathy also has been conducted recently in
Vietnam .An extract from cucumber (Cucumis sativus) is effective in checking the germination
and growing of Echinochloa crus- galli. In another research, organic matter from 30 plant
species were tested for allelopathical effects on indicator plants such as lettuce, radish,
vegetables and some common rice weeds namely Echinochloa crus-galli and Monochoria
vaginalis .Results have shown that there are 7 species with stimulative effect ,5 species
with inhibitory effects from 0.9 to 20 % , 7 species from 20 % to50 % , 5 species
from 50 to 80% . Six species having very high allelopathical inhibitory effect (80-100%) are
Nerium oleander, Passiflora incarnate, Sophora japonica, Helianthus tuberosus, Azadirachta
indica and Leucaena glauca.

Key words: Rice weeds, mycoherbicide, imidazolinone, herbicide resistant rice, allelopathy.
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THE APPLICATION OF TRIFLURALIN USED IN DRY SOWN
RICE

Ze-pu ZHANG

Agricultural Quality Standard and Testing Institute, Chinese Academy of Agricultural Sciences,
Beijing 100081 China

E-mail: ze_pu_zhang@msn.com

The field trials for investigating phytotoxic effect of trifluralin in dry sown rice were conducted.
Two treatments were arranged by applying herbicide into paddy fields during paddling or after
paddling. After the herbicide applied for 20 days, rice seeds were dry-sown in the field trial plots.
The minimal application rates of trifluralin resulting significant phytotoxic reduction in rice
stand and grain yield were used as criteria for distinguishing phytotoxicity. The results clearly
indicated that the application rate of trifluralin at 375 g a,i,/ha did not cause reduction in number
of rice stands and grain yield in both treatments; at the rate of 750 g a.i./ha, there was significant
in reduction of rice stands and grain yields in the treatment by applying herbicide during
paddling, At high rate of 3000 g a.i./ha, the reduction in number of rice stands and grain yield
was very significant in the treatment that the application of trifluralin was applied after the fields
had been paddled. The normal application rate of trifluralin at 375-750 g a.i./ha by spraying its
water dilution into flooded fields after paddling could be used in dry sown rice for grass weed
control.

Key words: Dry sown rice; phytotoxicity; trifluralin
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ALLELOPATHIC RESEARCH AMONG SEVERAL PASTURE
SPECIES DURING GERMINATION STAGE

Yi-ming QIN, Yu-qing HUANG, Liu-wang NIE
College of Life Science , Anhui Normal University ,Wuhu 241000, China

Allelopathy is the chemical inhibition of one organism by another. Allelopathic effects are often
observed between plant species at germination. Pasture plants contain biologically active
substances that are allelopathic to intra- and interspecific. This study was conducted to
investigate varietals differences in allelopathic potential in pastures species. Five common
varieties of pasture plants seeds of Sorghum sudanense (Piper) Stapf)( Gramineae), Cichorium
intybus Linn.)( Compositae), Medicago sativa L. (Leguminosae), Lolium perenne Linn.
(Gramineae) and Trrifolium repens L.(Leguminosae), were grown by mix culture of each other
species and bioassayed of exudates from germinated seeds against other species. Results
demonstrated that the allelopathic effect in every plant species was existent whether in seeds
mix-cultured or in the exudates from seeds germinated. The degree of inhibition or promotion of
seeds germination and growth of seedling varied with the variety of pasture species. The results
suggested that some pasture species cultivation conditions should be based on the varieties of
allelopathic characteristics of difference pastures species as their various allelopathic potentials.
Keywords: Allelopathic effects, seed exudates, seeds germination, pasture species, bioassay.

1. Introduction

Inhibition of growth of plants by other plants in their vicinity has been known for a long time.
Chemical substances released from plant organs into the neighboring environment as biological
information stimulate or suppress the development and/or growth of other plants; this chemical
interaction has been termed "allelopathy" as “any direct or indirect beneficial or detrimental
effect by one plant on another through production of chemical compounds that are released into
the environment” (Molisch 1937; Rice 1974)!"% and has been extensively studied”* (Rice,
1984; Einhellig, 1995). According to Rice (1977, a report by Banzan Kumazawa, which
documents that rain or dew washing the leaves of red pine (Pinus densiflora ) was harmful to
crops growing under the pine (Lee & Monsi 1963)!°! is historically considered to be the first
report on allelopathy. Since then, various allelopathic substances were isolated and identified
from different adult plant organs and the volatiles, exudates and leaches released from them.

Allelopathic effects are usually considered to occur between mature plants but there is
considerable evidence for the production of allelochemicals by plants at germination (Stowe,
1979)"). However, information on allelopathy during seed germination, which occurs in the very
early stages of development, is limited(Keiko, Kosumi & Hideyuki, 2004)™. Studies showed
that allelopathy of plant seeds indicated on inhibition when they were germinating. These
allelopathic effects is not only reflected in the growth of the root, but also sometimes manifested
in the growth of hypocotyl, and seeds germination(Keiko et a/ . 2004; Tran Dang Xuan ef al .
2002)*). These allelopathic effects also showed the inhibition on the root growth and
promoting on hypocotyl growth, or inverse. In recent years, some research reported that the
exudate (lepidimoide) was released from germinating seeds which could promote the growth of
root or hypocotyls on the other plant seedlings (Kosumi et al . 1997; Goto et al . 1995;
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Hasegawa et al . 1992; Hasegawa et al . 1992; Yamada et al . 1995; Miyamoto et al .
1997 )HO-HAZIRIAIS] 1t wag therefore suggested that lepidimoide acts as a phytohormone-like
substance as well as an allelopathic substance. In contrast, inhibitory allelopathic substances
released from germinated seeds were also isolated from watermelon and sunflower, and
identified as vanillic acid and sundiversifolide, respectively (Kushima et al . 1998; Ohno et al .
2001) "®"1 " Therefore, germinating seeds might exudate beneficial and/or detrimental
compounds into their culture environment to regulate plant communities. The final aim of the
present study was to explore the possibility of growth regulation among pasture plants using
chemical communication between plant—plant interactions and/or bioactive substance(s). The
importance of allelopathy in agriculture is becoming increasingly recognized, in particular in the
biological control of weeds (Rice 1984). On the other side, how to eliminate the allelopathic
effect among pastures species in agriculture was a new study.

In the present study, we designed the experiments to evaluate varietal differences in
allelopathic potential and investigated the chemical interaction among several pasture species
during seed germination at the laboratory level.

2. Materials and Methods

Seeds of five varieties of pastures species, namely Sudan grass (Sorghum sudanense),
Escarole (Cichorium intybus Linn.) , Alfalfa(Medicago sativa L.), Ryegrass(Lolium perenne
Linn.) and White Clover(7rrifolium repens L.) seeds were used in the present study. All seeds
were provided by the HeFei Seed Company (Hefei City, China) as commercial type.

Each seed of all pasture species was sterilized with 0.5% potassium permanganate for 10
min and rinsed with distilled water.

2.1 Experiment 1. Mix culture of seven species of plant seeds

The dry weight of 15 seeds of each species is about 381, 20, 35, 63 and 10 mg, respectively.
Fifteen seeds of each species were placed together alternately with 15 seeds of another species at
even intervals on filter paper moistened with 10 mL of distilled water in a 11 :cm Petri dish.
Three filter papers were put into every dish and all dishes were put into constant-temperature
biochemical incubator to retain humidity and incubated at 24 °C in the dark. After 4 days, the
shoots and roots of each seedling and the seeds germination rate were measured. Fifteen seeds of
each species alone were also incubated as a control. The experiments were repeated three times.
2.2 Experiment 2. Bioassay of exudates from germinated seeds
Fifteen seeds of each species alone were placed on filter paper moistened with 10 mL distilled
water in a 11 :cm Petri dish and incubated at 24 °C in the dark. Three filter papers were put into
every dish. After 2 days, the incubated seeds were removed from the dish. Fifteen fresh seeds of
each species were placed on the dish, in which 2 mL of fresh distilled water was added to
maintain a similar water level, and incubated for another 4 days at 24 C in the dark. After
incubation, the lengths of the shoots and roots and the seeds germination rate were measured.
Fifteen seeds of each species alone were also incubated as a control. The experiments were
repeated three times.

2.3 Statistical analysis

All treatments were carried out using a completely randomized design with three replications.
Data were analysed using the analysis of One-way Variance (ANOVA) procedures of Excel and
SPSS, version 13.0.

3. Results and Discussion
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3.1 Experiment 1. Mix culture of seven species of plant seeds
Plant seeds of five species of pastures were selected, such as Sorghum sudanense (Piper)
Stapf) and Lolium perenne Linn. in Gramineae, Cichorium intybus Linn. in Compositae,
Medicago sativa L. and Trrifolium repens L. in Leguminosae. Two kinds of plant seeds were
mixed planted in individual Petri dishes.
Table 1. The shoot length of seedling between plant-plant interaction (:cm)

None Sudan grass Escarole Alfalfa Ryegrass White Clover
Sudan grass 3.86+0.36(100) 3.77+0.42(98) 2.95+0.54*(76) 3.54+0.36(92) 2.89+1.04*(74) 4.07+0.80(105)
Escarole 0.50+0.20(100) 0.45+0.08(90) 0.46+0.03(92) 0.75+0.05**(150) 0.52+0.12(104) 0.54+0.05(108)
Alfalfa 2.20+0.18(100) 2.21+0.26(100) 3.03+0.23**(137) 2.1140.20(96) 2.15+0.34(98) 2.69+0.50%(122)
Ryegrass 3.76+0.32(100) 3.70+0.34(98) 2.96+0.26*(78) 2.41+0.47%*(64) 3.91+0.32(104) 3.81+0.71(101)
White Clover 1.18+0.26(100) 0.98+0.46(83) 1.13+0.18(96) 0.96+0.49*(81) 0.53+0.37**(45) 1.24+0.31(105)

Each value shows the growth of the shoots of the acceptor plant (15 seeds) cultured together with the donor plant (15 seeds). Data represent mean + SE of three independents.
Values in parentheses indicate the percentage of the control (acceptor plant). * Significant at the 0.05 probability level. ** Significant at the 0.01 probability level.

Table 2. The root length of seedling between plant-plant interaction (:cm)

None Sudan grass Escarole Alfalfa Ryegrass White Clover
Sudan grass 6.26+0.54(100) 6.18+0.8(99) 5.15+0.48*(82) 5.09+2.0 (81) 5.15+1.74(82) 5.77+0.49(92)
Escarole 1.31+£0.21(100) 0.95+0.30%(73) 1.28+0.30(98) 0.61+0.14**(47) 0.95+0.27%(73) 1.03+0.28*(79)
Alfalfa 2.65+0.42(100) 2.95+0.34(111) 2.71+0.85(102) 2.50+0.20(94) 2.63+0.51(99) 2.95+0.27(111)
Ryegrass 5.33+0.28(100) 4.78+0.48(90) 5.22+0.32(98) 4.67+0.66(88) 5.66+0.35(106) 5.11+0.57(96)
White Clover 0.54+0.20(100) 0.62+0.03*(114) 1.10+£0.10%*(203) 0.48+0.22(88) 0.45+0.16(83) 0.59+0.08(109)

Each value shows the growth of the roots of the acceptor plant (15 seeds) cultured together with the donor plant (15 seeds). Data represent mean + SE of three independents.
Values in parentheses indicate the percentage of the control (acceptor plant).* Significant at the 0.05 probability level. ** Significant at the 0.01 probability level.

Table 3. The germination rate of seedling between plant-plant interaction (%)

None Sudan grass Escarole Alfalfa Ryegrass White Clover
Sudan grass 0.5444(100) 0.5444(100) 0.4889(90) 0.6889(126) 0.5111(94) 0.4444(82)
Escarole 0.5778(100) 0.4444(77) 0.6000(104) 0.4000(69) 0.8000(138) 0.8222(142)
Alfalfa 0.6667(100) 0.7333(110) 0.6222(93) 0.6444(97) 0.5778(87) 0.8889(133)
Ryegrass 0.8444(100) 0.8444(100) 0.8889(105) 0.8444(100) 0.8778(104) 0.9333(110)
White Clover 0.2222(100) 0.1778(80) 0.1778(80) 0.1111(50) 0.2667(120) 0.1889(85)

Each value indicate the rate of seeds germination percentage. Values in parentheses indicate the percentage of the control (acceptor plant)

Table 1 and Table 2 show the measurements of seedling growth of each plant. As the
density of the seeds is expected to have some effect on their growth, the control was a single
culture of 15 seeds per Petri dish of each species. The observation of characteristic interactions
between plants, depending on the combination of plants, is as follows (Table 1, Table 2 and
Table 3). In the case of Sudan grass, its shoot lengths were inhibited by Escarole and Ryegrass
(76, 74, respectively), shoot length was increased by White Clover only in 105. Its root was
inhibited by Escarole, Ryegrass and Alfalfa (82, 81 and 82, respectively). Its germination rate
was inhibited by other seeds except Alfalfa (126). There was no markedly influence on Escarole
shoot by other species, except promotion by Alfalfa (150), while its root was inhibited markedly
by Sudan grass, Alfalfa, Ryegrass and White Clover (73, 47, 73, 79, respectively). Its
germination was promoted by Escarole, Ryegrass and White Clover (104, 138, 142,
respectively), but was inhibited by Sudan grass and Alfalfa. The growths of Alfalfa were
promoted significantly by Escarole and White Clover, and its root was gained little promotion
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by other plants. The markedly promotion of germination rate of Alfalfa comes from White
Clover (133). For Ryegrass shoot, inhibition comes from Escarole and Alfalfa (78 and 64), but
its root and germination rate was not affected by other plants evidently. White Clover was
inhibited by Alfalfa and Ryegrass in shoot (81, 45) and its root was promoted significantly by
Escarole and Sudan grass (203, 114, respectively) and germination rate was significantly
inhibited in Alfalfa (50).

3.2 Experiment 2. Bioassay of exudates from germinated seeds

Table 4. The shoot length of seedling against exudates from germinated seeds (:cm)

None Sudan grass Escarole Alfalfa Ryegrass White Clover
Sudan grass 3.56+0.26(100) 3.43+0.44(96) 3.95+0.81(110) 2.85+0.35%(80) 2.49+0.41%(70) 2.4140.33**(68)
Escarole 0.44+0.30(100) 0.38+0.15(86) 0.41+0.10(93) 0.32+0.05**(73) 0.28+0.05**(64) 0.25+0.04**(57)
Alfalfa 2.20+0.21(100) 1.62+0.15%*(74) 2.11£0.31(96) 2.01+0.24(91) 2.14+0.16(97) 1.53+0.22%*(70)
Ryegrass 3.46+0.42(100) 3.10+0.47(90) 3.33+0.61(96) 2.74+0.44*(79) 3.38+0.46(98) 2.83+0.52%(82)
White Clover 1.20:+0.25(100) 1.23+0.16(103) 1.34+0.26(111) 1.42+0.15*(118) 0.88+0.45%(73) 0.98+0.55(82)

Each value shows the growth of the shoots of the acceptor plant (15 seeds) cultured against the donor plant exudates (15 seeds). Data represent mean + SE of three independents.
Values in parentheses indicate the percentage of the control (acceptor plant). * Significant at the 0.05 probability level. ** Significant at the 0.01 probability level.

Table 5. The root length of seedling against exudates from germinated seeds (:cm)

None Sudan grass Escarole Alfalfa Ryegrass White Clover
Sudan grass 5.48+0.80(100) 5.50+0.59(100) 5.68+1.18(104) 4.36+1.04(80) 4.17+0.49*(76) 4.13+0.55*(75)
Escarole 1.22+0.20(100) 0.97+0.19*(79) 1.32+0.21(108) 0.95+0.26*(78) 0.85+0.13*(70) 0.66+0.10%*(54)
Alfalfa 2.45+0.46(100) 1.88+0.27%(77) 2.8740.29%(117) 2.62+0.24(107) 3.12+0.26%(127) 3.28+0.53*(134)
Ryegrass 5.43+0.58(100) 4.87+0.94(90) 4.35+1.02(80) 4.04+0.58*(74) 5.28+0.83(97) 5.06+0.72(93)
White Clover 0.74+0.22(100) 0.59+0.22(80) 0.76+0.26(102) 0.72+0.09(97) 0.56+0.23*(76) 0.78+0.19(105)

Each value shows the growth of the roots of the acceptor plant (15 seeds) cultured against the donor plant exudates (15 seeds). Data represent mean + SE of three independents.
Values in parentheses indicate the percentage of the control (acceptor plant). * Significant at the 0.05 probability level. ** Significant at the 0.01 probability level.

Table 6. The germination rate of seedling against exudates from germinated seeds (%)

None Sudan grass Escarole Alfalfa Ryegrass White Clover
Sudan grass 0.5444(100) 0.4444(82) 0.4444(82) 0.42222(78) 0.3778(70) 0.4444(82)
Escarole 0.5444(100) 0.4889(90) 0.5333(98) 0.5778(106) 0.7556(139) 0.3556(65)
Alfalfa 0.7111(100) 0.5333 (75) 0.9111(128) 0.7778(109) 0.8889(125) 0.8222(115)
Ryegrass 0.8889(100) 0.9111(102) 0.9556(107) 0.8667(98) 0.9111(102) 0.9111(102)
White Clover 0.3333(100) 0.3556(107) 0.4000(120) 0.4000(120) 0.2000(60) 0.1333(40)

Each value indicate the rate of seeds germination percentage. Values in parentheses indicate the percentage of the control (acceptor plant).

Table 4, Table 5 and Table 6 are verified the allelopathic effects against seeds of pasture
species by exudates from germinated seeds. The shoot and root length of Sudan grass was
inhibited by Alfalfa, Ryegrass and White Clover (80, 70, 68, and 80, 76, 75, respectively), but
promoted by Escarole (110, 104). Its germination rate was represented inhibition in all. The
growth of Escarole was inhibited significantly by others except itself in root (shoot: 73, 64, 57,
root: 79, 78, 70, 54, respectively). Germination rate was promoted in Alfalfa and Ryegrass, but
inhibited in others. For Alfalfa, shoot was inhibited in all (74, 96, 91, 97, 70, respectively), but
root was promoted in all except in Sudan grass (117, 107, 127, 134) and similarly in its
germination rate. The shoot growth of Ryegrass was also inhibited by about 79 and 82, root
growth was inhibited by about 80 and 74, and germination rate was promoted in little. In
contrast, there was difference on growth of White Clover. Its shoot was promoted by about 103,
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111 and 118, respectively, but was inhibited by Ryegrass and White Clover (73, 82). Its root was
inhibited by about 80 and 76, and germination rate was inhibited by about 60 and 40, and was
promoted by about 107, 120 and 120.

3.1 Discussion

These results reveal that interactions among plants of five species of three families used in
the present study differ depending on the combination. However, there was no characteristic
difference between dicotyledoneae and monocotyledoneae. In addition, no characteristic
difference was observed among families, as well as species within the same family.

The second purpose of the present study was to clarify whether these plant—plant
interactions are controlled by chemical substance(s) released by the germinated seeds of each
plant species, by competition in water absorption between plants or by contact among the shoots
or roots. Seeds of each plant were single-cultured, and then various plant seeds were added to
the culture medium from which the germinated seeds had been removed, to investigate the
effects on growth (Table 4, 5, 6). Comparison of Table (4, 5, 6) with Table (1, 2, 3) clarifies that
the activity of the exudates from the seeds used in the experiment had a similar tendency to that
obtained from the mixed planted seeds of two species. This strongly suggests that plant—plant
interactions caused by mixed planting results from species-specific chemical substance(s)
released from the germinated seeds of each species. As mentioned previously by Tang & Zhan
(1986)"™), the concept of the allelochemical sphere is one of the important factors to exhibit
allelopathy.

Under the limited culture condition, seed size may provide some influence against acceptor
plants. Among the seeds used here, the largest seed is Sudan grass, followed by Ryegrass and
Alfalfa, whereas smaller ones are Escarole and White Clover. However, in the present study, a
group of larger seeds does not always affect the growth of smaller ones, and vice versa. In
addition, the results on shoot and root growth obtained in both the mix-culture and seed exudates
were similar, suggesting that seed size has a poor correlation with activity. The mode of
exudation of allelochemicals described here in relation to seed germination is not clear.
Therefore, it is of great interest to clarify the source of these chemical substances and the mode
of exudation into the environment.
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THE COMPARISON OF POSTEMERGENCE HERBICIDES
SIGMABROAD 3.6%WG, SIGMABROAD OD12G/L AND SIGMA
OF 30G/L ON CONTROL EFFICACY OF GRAMINEAE AND
THE BROAD-LEAF WEED AND WINTER WHEAT SAFETY

Qing-hua CHEN', Xiao-gang ZHOU ', Zhen-guo YOU %2, Han GAO, Yong-sheng ZHEN '
Institute of Plant Protection, Sichuan Acdemy of Agricultural Science, Chengdu 610066, China.
Bayer crop science (China)limited company, Beijing 100022. China

The test indicated that, SigmaBroad 3.6%WG. SigmaBroad ODI12g/l and Sigma OF30g/l are
inner extravagant berbicide.The efficacy increases progressively on 10days, 20 day, 45 day after
spraying. The fresh weight efficacy is superior to the number efficacy on 45 day after spraying.
SigmaBroad 3.6%WG. SigmaBroad OD12g/1 and Sigma OF30g/1 can kill the weeds excellently
such as Common Aeschynomene,Compositae,Cruciferae, chickweed and so on, extremely
supuier to Common Polypogon and Kanmainiang, poor to Siebold Buttercup, Laxflower
Speedwell and Tend Catchweed Bedstraw.

Key words: SigmaBroad 3.6%WG. SigmaBroad OD12g/l . Sigma OF30g/l . weeds of Winter

wheat field. berbicide. safety. control efficacy
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THE EFFECT OF H,0, AND GA; ON GERMINATION OF
FLIXWEED SEED

Hai-lan CUI, Hong-juan HUANG, Hong-jun ZHANG, Shou-hui WEI, Chao-xian

ZHANG',

Department of Weed and Rodent Biology and Management, Institute of Plant Protection,
Chinese Academy of Agricultural Sciences, Beijing 100094, Key Laboratory of Weed and
Rodent Biology and Management, CAAS., Beijing, 100094, China

The experiments were conducted in 2007 to determine the effect of HyO, and GA3 on the seed
germination of flixweed. The seeds collected from Hebei and Shanxi provinces were selected,
treatments, (1) soaked in 30% H,O, (for 40, 50, and 60 min), (2) soaked in GA3 (0.05%, 0.1%
for 24 hrs), and (3) 30% H,0, combined with GAj; (soaked in 30% H,O, for 40, 50, and 60 min,
then soaked in 0.05% GA; or 0.1% GA; for 24 hrs) were conducted. Seeds were then rinsed with
distilled water 5 times at the end of each soaking. Every 50 pretreated seeds were placed in a
petri dish (16 cm in diameter) laid with 4 layers of cheese cloth, then 5 ml distilled water was
added to each petri dish, the Petri dishes were placed in a growth chamber and incubated under
20°C (day) with 12 hr supplemented light and 15°C (night). 1, 2, 4, 6, 8, 10, 12, 14, 16 and 18
days after incubation, the seed germination rates were measured and calculated. Seed soaked in
distilled water was taken as control, and all treatments were replicated for four times. It was
shown that the H,O,, GAs, and their combination significantly increased the germination rate
and germination capacity of flixweed seeds when compared with the control (0.0% and 6.3% for
Hebei and Shanxi biotypes). The germination rates reached 53.3% and 43.8% with H,O,
treatment, 87.3% and 85.6% with GAj treatment, the germination rate were sharply increased to
40-50% 4 days after incubation with H,O, and GAj3; combination, while with GA; alone the
germination rate was only 3-5% 4 days after incubation.

Key words: H,O,, GAs, flixweed (Descurainia sophia (L.) Webb.), seed germination
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THE SAFETY OF MESOTRIONE AND NICOSULFURON TO
THE DIFFERENT VARIETIES OF MAIZE

Hai-lan CUI', Ling-mei TAO %, Gui-qi WANG °, Hong-jun ZHANG **

1Department of Weed and Rodent Biology and Management, Institute of Plant Protection,
Chinese Academy of Agricultural Sciences, Beijing 100094, Key Laboratory of Weed and
Rodent Biology and Management, CAAS., Beijing, 100094, China; 2 Institute for Control of
Agrochemicals, Ministry of Agriculture, Beijing 100026, 3 Institute of Food and QOil, Hebei
Agricultural Forestry Academy, Shijiazhuang 050031

The trials were carried out during 2005-2006 in the field of Beijing to evaluate the safety of
mesotrione and nicosulfuron to the summer maize. There were two factors. The treatment with
herbicide was the first factor, and the treatments were 300 g a.i./ha mesotrione, 120 g a.i./ha
nicosulfuron, and no treatment. The second factor was the different varieties of the maize, and
there were 46 varieties which were popular cultivated in Beijing, Hebei, Shandong and Henan
province. The herbicides were applied at the 4-5 leaf stage for maize, and spray volume was 450
L/ha. The treatments were repeated 4 times. The visual injury was observed after treatment, and
the plant height were measured after treatment 5 days, 10 days, and 15 days. The maize were
harvested, and the data were measured, for instance, shoot dry weight, leaf numbers, the dry
weight of ears, the length of ears, the seed weight. The visual injuries were different for the
herbicide with different mechanisms. The beaching on the leaf was observed after treatment
mesotrione 4 days, and the young leaf turned yellow after treatment nicosulfuron 5 days. The
plant heights were significant inhibited after treatment 5 days, and they could not refresh after
treatment 15 days. With the data analysis of the harvest maize, especially shoot dry weight for
the crossing crop, mesotrione was safe to the maize, and nicosulfuron was not. The yields or
growths were reduced by 20-50% for some varieties. Some other varieties were killed. The
designed dose of the herbicide was two times larger than the highest limit of the registration was.
With this high dose, the mesotrione was safe to the maize, and nicosulfuron was not to the sweet
maize, even to some common maize. It was very necessary to apply nicosulfuron at accurate
dose on appropriate stage of the maize; otherwise, there would be some injury cases.

Keywords: mesotrione; nicosulfuron; maize; safety
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A REVIEW OF STUDY ON NATURAL ANTIOXIDANT AND
THE PROSPECT OF DEVELOPMENT"

Nai-yuan DONG " 2, Yong-jun ZHOU ', Qing-yu WANG 2, Liu-qing YU "
'China National Rice Research Institute, Hangzhou 310006, China; * Department of Plant
Science, Jilin University, Changchun 130062, China

Free radicals are among the main products of lipid peroxidation and have been implicated in
playing a role in over 100 diseases such as cancer, atherosclerosis and arthritis. The scavenging
capacity on free-radical of anti-oxidants has aroused great interests. The synthetic antioxidants
which were harmful to human beings in some ways were used commonly, such as BHT, BHA,
PG. But natural antioxidants extracted from plants were harmless.

The research on natural antioxidant were generalized. The methodologies used extensively to
estimate the antioxidant activity, such as DPPH, TBAS, FRAP, were mainly provided. In the
same conditions estimating one antioxidant with different methodologies as comparisons is
essential in choosing the appropriate method. Over recent years many trials had been made to
boost the antioxidant levels by individual antioxidants, antioxidant combinations extracted from
antioxidant-rich foods, such as fruits, vegetables, and weeds in paddy field. The antioxidants in
garlic, Allium, tea have been investigated generally but the low-cost weed resources haven’t
been paid more attentions. So the research and development of low-cost antioxidative resources
from weed resources have brilliant prospect.

Key words: Natural antioxidant; TBAS; FRAP; DPPH
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ALLELOPATHY OF LILY ROOT EXUDATES ON SOME
RECEIVER ORNAMENTAL PLANTS

Xiao-yan DONG, Zhi-hui CHENG
College of Horticulture, Northwest A&F University, Yangling, Shaanxi 712100 China

The allelopathy effects of supplier plant lily (Lilium brownii) root exudates of two varieties
Pollyanna and White Fox on four receiver plants lettuce (Lactuca sativa) , snapdragon
(Antirrhinum majus) , gomphrena ( Gomphrena globosa) and starriness ( Gypsophila elegans)
were studied by the method using filter paper to collect root exudates. The result showed that the
root length and the number of lateral root of lettuce and starriness were significantly inhibited by
the root exudates of lily cv. Pollyanna, and the other indexes were not significantly inhibited,
which suggested that the two crops were the tolerant letter crops of Pollyanna. Generally, the
allelopathy effects of root exudates of White Fox on the four receiver crops were inhibitory,

which suggested that they were not suitable as the latter crops of White Fox.
Key words: lily; root exudates; allelopathy
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INVASIVE ALIEN WEEDS IN HAINAN ISLAND OF CHINA

Zhi-wei FAN, Yi-de SHEN, Ying LU

Environment and Plant Protection Institute, Chinese Academy of Tropical Agricultural Sciences;
Key Laboratory for Tropical Agricultural Pest Detection and Monitor of Hainan Province,
Danzhou, Hainan 571737, China

There are invasive alien weeds of 35 families, 103 genera and 140 species in Hainan Island,
South China for the moment after investigation. Thereinto, the families with more species
belong to Leguminosae (31 species), Compositae (19 species), Gramineae (17 species),
Amaranthaceae (11 species), Euphorbiaceae (10 species) and Solanaceae (7 species); 61.2% of
them are native to America and the most of them are native to Tropical America.

The 10 worst invasive alien weeds in Hainan Island are Eupatorium odoratum, Eupatorium
catarium, Alternanthera philoxeroides, Eichhornia crassipes, Echinochloa crusgalli, Eleusine
indica, Panicum repens, Sorghum halepense, Rhynchelytrum repens and Cyperus rotundus. The
main invasive alien weeds in Hainan Island are Parthenium hysterophorus, Ageratum
conyzoides, Conyza canadensis, Synedrella nodiflora, Bidens pilosa, Crassocephalum
crepidioides, Wedelia trilobata, Tithonia diversifolia, Borreria latifolia, Mimosa invisa var.
invisa, Amaranthus spinosus, Amaranthus viridis, Celosia argentea, Gomphrena celosioides,
Chenopodium ambrosioides, Euphorbia hirta, Stachytarpheta jamaicensis, Lantana camara,
Cassia tora, Cassia occidentalis, etc. Quarantine and surveillance must be attached importance
to those worst invasive alien weeds, such as Eupatorium adenophorum, Solidago canadensis,
Ambrosia artemisiifolia, Galium aparine, Spartina alterniflora, Lolium temulentum and Scirpus
planiculmis, etc., which have not invaded into Hainan Island. However, these weeds have
caused great harm and economic losses in China and the world.

Keywords Invasive alien weed, Species and origin, distribution and harm, Hainan Island
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BIOASSAY OF A STRAIN KM0612 FOR THE CONTROL OF
ECHINOCHLOA CRUS-GALLI (L.) BEAUYV.

Rui-mei GENG ', Jian-ping ZHANG ! Wen-ming ZHANG 2 Liu-qing YU 1
'State Key Laboratory of Rice Biology, China National Rice Research Institute, Hangzhou
310006,China; * Department of Agronomy, Ningxia University, Yinchuan 751200, China

Echinochloa crus-galli (L.) Beauv was one of the most troublesome weeds in the world, which
has coursed the resistance to some chemical herbicides. However, biological control had more
advantage in avoiding the negative influence of chemicals. A new fungal pathogen KM0612 was
isolated from diseased barnyardgrass collected in Kunming, China. The potential of the fungus
as a mycoherbicide for barnyardgrass control was further investigated. Root growth inhibition
bioassay showed that the culture filtrate with five days old had a very good inhibition activity to
the root and bud growth of barnyardgrass. Culture filtrate had higher activity than 10xdilution,
and root growth inhibition was much more susceptible than bud. Inoculum concentration above
15% (mycelial wet weight) were all equally effective in controlling barnyardgrass. Under
laboratory condition, detached leaf bioassay suggested that the initial symptoms of the disease,
brownish irregular spots with chlorotic halo around them, started developing after second day
post treatment. There was marked damage around the fourth day. More than 90% disease
incidence of the detached leaves occurred on the fifth day. Under greenhouse conditions, whole
plant bioassay suggested that disease symptoms were apparent at the third day. The fall of leaves
and wilting of shoots occurred at seventh day. What’s more, a good efficacy in baryardgrass has
been also proved in fields. Thus, the present study illuminates that the fungus pathogen KM0612
existed the potential for developing a sort of mycoherbicide of Echinochloa crus-galli (L.)
Beauv.

Key words: a fungal pathogen; KMO0612; Echinochloa crus-galli (L.) Beauv.; biological
control.
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ALLELOPATHIC POTENTIAL OF BARNYARD GRASS ON
RICE AND SOIL MICROBES IN PADDY

Y. GU "% H.B. LI"? and C. H. KONG"’
" Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China, *
Graduate School, Chinese Academy of Sciences, Beijing 100039, China

E-mail:kongch@iae.ac.cn

Allelopathic potentials of barnyard grass (Echinochloa crus-galli) on rice (Oryza sativa)
and soil microbes in paddy were investigated. As a result, rice growth was inhibited in the
barnyard grass infested soil in which the growth of non-allelopathic rice variety Liaojing-9 was
considerably reduced compared to that of allelopathic rice wvariety PI312777. Further
experiments showed the germination and growth of rice were suppressed by barnyard grass
germination exudates and their one component p-hydroxymandelic acid. The inhibitory effect
varied significantly with concentrations, which the highest inhibition occurred at the
concentrations 2000 seeds/dish (barnyard grass germination exudates) and 500 pg/g soil
(p-hydroxymandelic acid). Similarly, soil microbial populations in paddy were varied with
concentrations of barnyard grass germination exudates and p-hydroxymandelic acid.
Actinomycetes and fungi appeared to be less sensitive than bacteria to the exogenous application
of barnyard grass germination exudates, but fungi were more sensitive to p-hydroxymandelic
acid. The results suggested that allelopathic interference could occur in barnyard grass against
rice growth and soil microbial population in paddy ecosystem.
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BIOASSAY METHODS COMPARISON ON EVALUATION
ALLELOPATHIC POTENTIAL OF RICE (ORYZA)
GERMPLASM

YIQING GUO "% GAVEH ELI', DONGHYUN SHIN !, KILUNG KIM '

'Division of Plant Biosciences, College of Agriculture and Life Sciences, Kyungpook National
University, Daegu 702-701, Republic of Korea, ° Yunnan Academy of Agricultural Sciences,
Kunming 650205, P.R. of China

E-mail: Guo Yiging yqg126@hotmail.com; Kim, Kilung kukim@knu.ac.kr

Rice production has been becoming highly depending on herbicides. Allelopathy in rice may be
one of the potential biological ways to weed management. Screening or evaluating the
allelopathic potential rice variety is the first step.

In this study, three bioassay methods such as relay seeding in filter paper (RSF, Navarez and
Olofsdotter 1996), relay seeding in agar (RSA, Wu et al. 2001) and rice root exudates (RE), and
HPLC (high pressure liquid chromathography) hierarchical cluster analysis (Mattice et al. 2001)
were employed to compare their allelopathic potentials of nine rice cultivars. The results
indicated that three bioassay methods had a same tendency in evaluating the allelopathic
potential of rice; there existed a significant difference among different bioassay methods, and an
interaction between bioassay methods and rice lines. Among three bioassay methods, RE
method showed the best result with the highest value and a correlation efficiency of 0.98,
compared to RSF and RSA methods, since this method uses 0.3% agar medium, it keeps
adequate moisture condition and couples with eliminating competition for nutrients and
microbial breakdown of compounds, also supports development of good root system. So that RE
was considered as ideal bioassay method for evaluation of allelopathic potential in laboratory.

Alleopathic potential determined in bioassay methods was further confirmed by HPLC
hierarchical cluster analysis to classify nine rice lines into three groups. Lemont known as
non-allelopathic line belonged to entirely different group compared with other 8 rice lines. Thus,
HPLC hierarchical cluster analysis can be used as a supplementary method to further confirm
the results obtained from other bioassay methods.

Key words: Rice allelopathy, bioassay methods, comparison
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AUTOTOXIC COMPOUNDS FROM FIBROUS ROOTS OF
PANAX QUINQUEFOLIUM L. EXTRACTS: ISOLATION,
IDENTIFICATION AND BIOLOGICAL ACTIVITY

Chun-nian HE, Wei-wei GAO *, Wu BI, Jia-xue YANG, Yang-jing ZHAO
Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences and Peking
Union Medical College, Beijing 100094

The phenomenon of autotoxicity of Panax quinquefolium (American ginseng) has been reported
by many investigators, but the autotoxic compounds was not known. In this paper, 9 phenolics
and 5 aliphatic acids that could inhibit the radicle growth of American ginseng were reported for
the first time, which were the potential autotoxic compounds to American ginseng. In the active
part (the ether fraction of aqueous extracts) of fibrous roots of American ginseng, which could
inhibit the radicle growth of American ginseng seedling, five compounds were isolated by
column chromatography and determined to be 2 phenolics (vanillic acid, (P)-coumaric acid) and
3 aliphatic acids (azelaic acid, palmitic acid and (9Z,12Z)-linoleic acid) by NMR spectroscopy
and mass spectrometry, 44 compounds including 9 phenolics ((P)-hydroxybenzoic acid,
(P)-coumaric acid, ferulic acid, vanillin, trans-cinnamic acid, vanillic acid, salicylic acid,
benzoic acid and syringic acid) and 5 aliphatic acids ( azelaic acid, palmitic acid,
(9Z,127)-linoleic acid, oleic acid and stearic acid) were identified by GC/MS technique, and
these 9 phenolics were also identified by HPLC through comparing UV spectra and retention
times with authentic standards. The contents of these 9 phenolics were determined by HPLC in
the plow layer soil of four-year-old American ginseng. Studies on bioassay indicated that these 9
phenolics and 5 aliphatic acids could inhibit the radicle growth of American ginseng seedling.
These results suggested that these 14 compounds were involved in autotoxicity of American
ginseng.

Key Words Panax quinquefolium L., autotoxicity, phenolic acid, aliphatic acid, soil, bioassay,

replant problem.
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PRELIMINARY STUDY ON HERBICIDAL ACTIVITY OF
FRUIT JUICE OF SOLANUM NIGRUM L.

Fu-li HE, Chun-he QU, Chun-xiu YAN, Ping WU, Xin-xin ZHOU, Chang-shan ZHAO i
College of Agronomy, Northeast Agricultural University, Harbinl50030, China

The herbicidal activity of fruit juice of Solanum nigrum L. was determinde by the seeds
germination of Solanum nigrum L. and Amaranthus retroflexus L.. The test showed that the
herbicidal activitve materials content are very high in fruit juice of Solanum nigrum L., the
materials kept herbicidal activity after heated 0.5h under 150°C, and the effect on Solanum
nigrum L. was better than on Amaranthus retroflexus L.. The result of 14%h day indicated that the
fruit juice content of 1% only delayed the seed germination and didn’t influence on the final
germination rate of Solanum nigrum L., the seed germination rate of Solanum nigrum L. was
21.5% when the fruit juice content was 5%, and the fruit juice content of 10% entirely inhibited
the seed germination of Solanum nigrum L. The fruit juice content under 5% didn’t influence on
seeds germination of Amaranthus retroflexus L., the seed germination rates of Amaranthus
retroflexus L. were 60.00%, 43.75% and 22.50% respectively when the fruit juice content was
10%, 15% and 20%.

Key word : the fruit juice of Solanum nigrum L herbicidal activity ~ bioassay
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COMPARATIVE STUDIES ABOUT INHIBITORY EFFECTS OF
ALLELOCHEMICALS OF ARUNDO DONAX LINN
EXTRACTED BY DIFFERENT SOLVENTS ON MICROCYSTIS
AERUGINOSA

Yu HONG, Hong-ying HU *, Jin-jin HUANG
Environmental Simulation and Pollution Control State Key Joint Laboratory, Department of
Environmental Science and Engineering, Tsinghua University, Beijing 100084, China

The inhibitory effects of allelochemicals of Arundo donax Linn. extracted by the solvents with
different polarities including methanol, ethyl acetate and hexane on the growth of Microcystis
aeruginosa were studied comparatively. The results show the allelochemicals extracted with all
the three solvents had inhibition on M. aeruginosa. The occurrence of inhibition of the
allelochemicals are decreased as extract with methanol< extract with ethyl acetate < extract with
hexane. But as treatment time extended, the algal regrowth occurred significantly in the
low-dose allelochemicals extracted with methanol, and its inhibition effect at high dose was
lower than with ethyl acetate and hexane. After 2d and 4d of incubation, inhibition ratio of the
allelochemicals extracted with ethyl acetate and hexane reached almost 100%, respectively. The
50% effective concentration of the extract with methanol, ethyl acetate and hexane was
0.17gsL", 0.05g.L™" and 0.08gsL", respectively. Besides allelochemical effects on the algal
biomass, their effects on the cell morphology and volume were studies. The results show that the
allelochemicals extracted with methanol caused cell in cavity, the ones with ethyl acetate caused
cell in cavity, to break up into pieces, and conglomerated in part, and the ones with hexane
caused cell in goffer initially and then conglomerated later. The cell volume of M. aeruginosa
treated with the allelochemicals extracted with hexane, ethyl acetate and methanol were all
reduced versus the controls’, and the effect of the ones extracted with ethyl acetate was
strongest.

Key words: Allelochemical; Arundo donax Linn.; Microcystis aeruginosa; Extraction
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ASSESSMENT OF ALLELOPATHIC EFFECT OF INVASIVE
EXOTIC GRASS SORGHUM HALEPENSE (L.) PERS.

Hong-juan HUANG, Chao-xian ZHANG, Qing-hui MENG, Shou-hui WEI, Yan LIU,
Hai-lan CUI

Department of Weed and Rodent Biology and Management, Institute of Plant Protection,
Chinese Academy of Agricultural Sciences, Beijing 100094; Key Laboratory of Weed and
Rodent Biology and Management, CAAS., Beijing, 100094, China

The allelopathic effect of invasive grass, Sorghum halepense (Johnsongrass), to four crops,
wheat, maize, lettuce and cotton was investigated by seed germination and seedling growth.
Laboratory study revealed that Johnsongrass inhibited seed germination and seedling growth of
the crops. The allelopathy of S. halepense increased with the concentrations but decreased with
the time. The allelopathic effect on germination of lettuce was decreased from 81.3% to 18.9%
between 3rd and 20th day. This experiment demonstrated that S. halepense depressed the
seedling growth of the four crops between 3rd and 10th day, but the inhibition effect disappeared
on 20th day. The results implied that the allelopathy of S. halepense plaid an important role in its
replacement of native plants.

Key words Sorghum halepense, allelopathy, Invasive alien species
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STUDIES ON THE ALLELOPATHIC EFFECTS OF PIPER
NIGRUM

Yan HUANG, Chao-hua ZHU~  Yan-ping LUO
College of Plant Protection, SCUTA Danzhou Hainan 571737 China

The fresh leaf crude extracts and the soil of the root system of pepper were used to
determine the allelopathetic effect on the germination and growth of Raphanus satvus. Aster
tataricusl. Tylosanthes guianensis. Digitaria sanguinalis. Bidens pilosa. The result showed
that the extracted things form the fresh leaf crude extracts of pepper produced a certain
Allelopathy on the germination and growth. In general, the higher consistency the inhibitory
to the same seeds germination and growth more stronger; But Stylosanthes guianensis and
Bidens pilosa has obvious promoter effect on the germination again lower consistency.
The inhibitory to the different seeds again different consistency is not equality. Result from
the soil of the root system of pepper showed that it has obvious promoter effect on the

germination and growth of Raphanus satvus and Bidens pilosa.

Key words: pepper; allelopathy; donator plant; receptor plant
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DEVELOPMENT DIRECTION OF THE DAI NATIONALITY’S
RICE PRODUCTION VIEWED FROM THE WEED CONTROL
TECHNIQUES IN PADDY FIELDS OF XISHUANGBANNA

Zhao-xiang HUI
Kunming Bureau of Agriculture, Kunming 650034

The author studies the species of major weed, occurrence characteristics and changes in
control techniques from hand weeding to chemical control by herbicides oxyfluorfen,
bensulfuron-methyl+metsulfuron-methyl, bensulfuron-methyl, butachlor and ethachlor in
transplanted paddy fields in Xishuangbanna, Yunnan Province. The results show that standard
cultivation of non-polluted rice is very important to help Dai nationality to develop modern rice
production technology and necessary to promote agricultural quality and benefit in this area.
Key words Xishuangbanna, rice production, weed control
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STUDY ON WEED COMMUNITY OF CORN FIELD IN
LIAONING PROVINCE

Ming-shan JI, Yang ZHANG, Hui-jie SUN, Song-hong WEI, Zu-min GU, Zhi-qiu QI,
Xing-hai LI and Ying-zi WANG
College of Plant Protection, Shenyang Agricultural University, Shenyang 110161, China

Weed damage is the major factor that affecting the growth and yield of corn in Liaoning
Province. There is immediate significance to make clear the present situation of weed damage
and community composition for preventing weeds in corn field. So the first particularly and
concretely study during the last 20 years of the different regions in Liaoning Province was
carried out. It was according to the method of fixed-point arithmetic and five rating damage
level of weed by visualization and SPSS and EXCEL data stat system, to make sure the main
weed community of different regions. The result showed that there are 35 weed species belonged
to 19 families. The main harmful weeds in corn field are Chenopodium album L., Commelina
communis L., Echinochloa crusgalli L. Beauv., Abutilon theophrasti Medic., Amaranthus
retroflexus L., Polygonum orientale L., Digitaria sanguinalis L. Scep., Acalypha australis L.,
Portulaca pleracea L. The relative abundances of these weeds are 38.75%-+ 34.07%. 29.72%-.
29.38%- 21.86%- 20.98%-. 19.38%-. 17.05%-. 11.46%. On the basis of investigation data, the
level of dominant weeds is analyzed. The dominant weeds categories in each corn growing
region are affirmed. In Fushun region, there are 6 dominant weed species, in Liaoyang, Anshan
and Xiongyue region, there are 6 dominant weed species, in Jinzhou and Yixian region, there
are 7 dominant weed species, in Tieling region, there are 9 dominant weed species, in Shenyang
region, there are 8 dominant weed species. All these dominant weeds with corn compose the
corn-weed community in different corn growing regions. As far as the damage level is
concerned, the harm of weed in corn field has been controlled ultimately and the growth of corn
hasn’t been affected seriously. Although the harmful weed has been controlled on A;-A; level,
even in some field there are nearly no weed, it is rampant in the local region. For example, in
Jinzhou. Tieling. Fushun region, the harm of Commelina communis L. is more serious; but in
Liaoyang and Shenyang region, Chenopodium album is more harmful. In each region, the
quantity of weed community in Jinzhou, Fushun, Tieling, Liaoyang is from high to low in order.
At present, Commelina communis L. in monocotyledon weed is the most harmful weed, and
Chenopodium album in broadleaf weed is more harmful relatively. Especially, broadleaf weeds
have more categories, in particular, the asteraceae weed which occupies 25.71% in broadleaf
weed. Although at present the broadleaf weed isn’t the dominant or subdominant community, it
is difficult to control if it expands vicious weed. So adequate attention should be paid. As far as
the damage period of weed is concerned, the damage grade of weed expands due to the field
management in later phase of corn growth is neglectful which make the relative height and
density of weed enhance. According to the investigation of weed community in corn field in
Liaoning Province, a comprehensive system of weed control that taking different measures
based on different weed community was suggested.

Keyword: corn; weed; community; control
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PRIMARY INVESTIGATION RESEARCH ON RELATIONSHIP
BETWEEN PLANT DIVERSITY AND GROUND BEETLES
(CARABIDAE) AMOUNTS IN PEACH ORCHARD

Chun-hong JIA, Guo-yue YU, Ning-xin HUANG, Fan ZHANG and Jia-shen LIU

Institute of Plant and Environment Protection, Beijing Academy of Agricultural and Forestry
Sciences, Beijing 100097, PR China

E-mail: chjia55@yahoo.com.cn

Investigation has conducted on relationship between plant diversity and ground beetles in peach
orchards with two different weed managements in 2004-2005 in Beijing region. Weed
management ways include maintaining vegetation with 3 mowing in the season of weed growth
rapid, or weeding by hand as a control in peach orchard. Weed species and vegetation cover
have been investigated, and ground beetles numbers were surveyed by pit-fall traps semimonthly
in two different weed managements. The results indicated that (1) there are 65 species plants,
belonging to 27 families, 50 genera, and 80%-100% vegetation cover on ground in maintaining
vegetation orchard,; or 44 species plants, belonging to 19 families, 35 genera, and 20%-30%
vegetation cover on ground in weeding orchard; (2) there are 132 ground beetles each 5 samples
in maintaining vegetation orchard, or 19 ground beetles each 5 samples in weeding orchard. It is
5.95 times in the former more than in the later; (3) there are some relationships between plant
diversity and ground beetles amounts.

Key word: Plant diversity, Ground beetles (Carabidae), Peach orchard
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STUDY ON INDUCTION AND INHIBITION OF OROBANCHE
MINOR. GERMINATION BY EXTRACTS OF TRADITIONAL
CHINESE MEDICINAL HERBS

Fuping JIN "and Yongqing MA 1.2*

!College of Resources and Environment, Northwest A & F University, Shaanxi Yangling 712100,
China; “Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry
of Water Resources, Shaanxi Yangling 712100, China

Orobanche minor parasitize many kinds of crops and cause serious damage to host, but it’s
difficult to control. So it’s important on how to utilize the germination characters of small
broomrape to reduce its soil bank, especially to induct or inhibit germination using nonhost
root secretion. We screened the extracts of 240 traditional Chinese medicinal herbs to test their
ability to induce or inhibit the germination of Orobanche minor seeds. The results indicate that
herb water extracts that induced Orobanche minor germination rate greater than 70% were
Juncus effuses L.var.decipiens Buchen, Quisqualis indica L., and Nelumbo nucifera Gaertn.
Herb methanolic extracts that induced Orobanche minor germination rate greater than 70% were
Stemona japonica (BL.) Miq., Morus alba L., Oryza sativa L., and Dioscorea hypoglauca Palib.
Herb water extracts that inhibit rate greater than 50% were Chrysanthemum morifolium Ramat.,
Trachycarpus wagnerianus Becc., Prunus armeniaca L., and Phellodendron amurense Rupr.,
Herb methanolic extracts that inhibit rate greater than 70% were Dipsacus asper Wall.,
Rehmannia glutinosa (Gaertn.), Myristica fragrans Houtt., Kochia scoparia (L.) Schrad., Coptis
chinensis Franch., Equisetum hiemale L., and Picrorrhiza hurrooa Royle ex Benth. The result
from this study indicate that some traditional medicinal herbs and may have the potential to be
used as trap-crops to reduce the Orobanche minor soil bank, and its metabolites may be used as
bioheribicides.

Key words: Traditional Chinese Medicinal Herbs, Orobanche minor, induct, inhibit

* Author to correspond
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ALLELOPATHY AND MANAGEMENT OF THREE INVASIVE
WEEDS (AMBROSIA TRIFIDA, LANTANA CAMARA AND
AGERATUM CONYZOIDES) IN CHINA

C.H.KONG ', F.HU? P.WANG', X.H.XU°®

! Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China; ° South
China Agricultural University, Guangzhou 510642, China; ° State Key Laboratory of
Elemento-organic Chemistry, Nankai University, Tianjin 300071, China
E-mail:kongch@iae.ac.cn

Ambrosia trifida, Lantana camara and Ageratum conyzoides are American in origin and invade
natural and managed ecosystems to reduce biodiversity and crop productivity in China. Both 4
conyzoides and L. camara occur mainly in South China, but 4. #rifida in North China. Three
plants species become economically destructive weeds and could produce and release
allelochemicals to interfere with other species in agricultural ecosystems. Clarification of
chemical interactions between three invasive weeds and other organisms can potentially be used
to improve their management. A. trifida residues could release 1a-angeloyloxycarotol and 1a-(2-
methylbutyloyloxy)-carotol into the soil to act as allelochemicals inhibiting the growth of wheat
and thus clean 4. trifida residues in cultivated field to overcome allelopathic effect on crops.
Lantadene A and lantadene B released from L. camara leaves reduced the biomass of the aquatic
weed Eichhornia crassipes and thus L. camara allelopathy could be utilized against E. crassipes.
Major weeds and soil pathogenic fungi in citrus orchards were significantly inhibited by
flavones and ageratochromene released into the soil by intercropped A. comyzoides. Besides,
intercropping A. conyzoides in citrus orchards could make the orchard ecosystem more favorable
for the predatory mite Amblyseius newsami that is an effective natural enemy of Panonychus
citri, which the volatile allelochemicals released from A. conyzoides regulated the population of
A. newsami to keep the population of P. citri at non-injurious levels. These studies would be
helpful to further understanding of plant invasive species and develop new strategy to improve

management of the worst weeds.
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ACTIVITY AND ALLELOPATHY OF SOIL OF FLAVONE
O-GLYCOSIDES FROM RICE

C.H.KONG™" H.ZHAO,* X.H.XU,” P.WANG™ AND Y.GU™"

“ Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China, * State
Key Laboratory of Elemento-organic Chemistry, Nankai University, Tianjin 300071, China, ©
Graduate School, Chinese Academy of Sciences, Beijing 100039, China

E-mail:kongch@iae.ac.cn

Two flavone O-glycosides were isolated from allelopathic rice seedlings and have been
identified as 5,4'-dihydroxy-3',5'-dimethoxy-7-O-f-glucopyranosylflavone and 7,4'-dihydroxy-
3',5'-dimethoxy-5-O-f-glucopyranosylflavone. Considerable levels of these glycosides could be
found in allelopathic rice tissues. They could not be detected in the soils growing allelopathic
rice seedlings. Only their aglycone 5,7,4'-trihydroxy-3',5'-dimethoxyflavone could be found in
the soil. Further experiments showed that two flavone O-glycosides were exuded from
allelopathic rice roots to the rihzosphere and then transformed into their aglycone form, i.e.
5,7,4'-trihydroxy- 3',5'-dimethoxyflavone with a great diversity of biological activities on
associated weeds and microbes by soil interactions once released. The glycosides degraded
rapidly (¢;,<2 h), while their aglycone was more resistant toward degradation in paddy soils, in
which the half life (z,,,) at low (25 pg/g) and high (200 pg/g) doses reached 19.86+3.64 (+*=0.97)
and 28.78+3.72 (+’=0.98) h, respectively. Furthermore, mobility of both glycosides and their
aglycone in paddy soil was evaluated by soil TLC with bioassay. Mobility of the glycosides
(Rf=0.418+0.069, n=18) is higher than that of aglycone (Rf=0.361+0.048, n=18). The results
suggested that two flavone O-glycosides are form in rice biosynthesis and storage of the
allelochemicals and their aglycone 5,7,4'-trihydroxy-3’,5'-dimethoxyflavone is the agent of
alleloapthic rice which interferes with weeds or microbes in paddy soil. (This paper was
released online in Journal of Agricultural and Food Chemistry on June 30, 2007)
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RESEARCH OF HERBICIDES SCREENING, THRESHOLD ON
BROMUS JAPONICUS THUNB. AND AEGILOPS TAUSCHII
COSS. AND SAFETY TO WINTER WHEAT

Bing-hua LI'?, Gui-qi WANG?, Li-jun SU?, Cui-qin FAN? and Jin-gao DONG'
1 College of biology science, AUH, Baoding 071001, 2 Institute of Cereal and Oil Crops,
HAAFS, Shijiazhuang 050031, P. R. China

The  experiments researched  fenoxaprop-ethyl, isoproturon, mesosulfuron and
flucarbazone-sodium on the serious weeds, Bromus japonicus Thunb. and Aegilops tauschii Coss.
in different leave stage at the green house. The results showed that mesosulfuron and
flucarbazone-sodium can control Bromus at the dosage 13.5g ai/ha and 31.5g ai/ha respectively
at 1.5 leave stage. Mesosulfuron also can control Aegilops tauschii Coss. before three leave
stage at 13.5g ai/ha. The weeds showed severe growth inhibition and weed biomass control
effect is about 80%. There is significant negative correlation between the control effect and the
leave stage of Aegilops tauschii Coss.. So we consider that the weeds should be controlled
before three leaves and the advisable control stage is autumn. The experiments also showed that
the herbicides used in the experiment are safety to winter wheat at 2.5 leaves.

Key Words: winter wheat, herbicide, Bromus japonicus Thunb., Aegilops tauschii Coss., control
threshold
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OCCURRENCE AND MANAGEMENT OF MALIGNANT
WEEDS IN DIRECTLY SOWING RICE FIELD IN JIANG-HUAI
REGION

Gui LI, Jing-lun WU, Yi-zhuan WANG and Li-ping LIU
Institute of Plant Protection, Jiangsu Academy of Agricultural Sciences, Nanjing 210014,China

As the rapid expansion of directly sowing rice in Jiang-Huai region, malignant weeds such as
barnyardgrass [Echinochloa crusgalli (L.) Beauv], chinese sprangletop [Leptochloa chinensis
(L.) Nees] and common crabgrass [Digitaria sanguinalis (Linn.) Scop.] occur widely in directly
sowing rice field and do serious harm to rice. Now, chemical herbicide application is an
important measure to control the weeds. But there are faster occurrence and larger quantity of
weeds, more diversified weed community, and a fewer economical herbicide varieties that have
high efficiency to weeds and good safety to rice simultaneously, which could result in greater
difficulties in the weed management. Further, whether to control weeds effectively or not would
be one of restrictive factors to directly sowing rice development. Therefore, we should develop
new herbicide quickly, reform the existing herbicides creatively, meanwhile, and strengthen the
research on weed ecology. It is necessary to establish perfect weed administrative strategy based
on ecosystem of directly sowing rice field, combining cultivated techniques, agricultural
measures, scientific application methods of chemical herbicides and suitable herbicide safety
agent to rice.

Key words: Directly sowing rice; Weed; Management
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CURVULARIA SPP. - A POTENTIAL MYCOHERBICIDE FOR
BARNYARDGRASS CONTROL IN RICE

Jing LI, Tao WEI, Hanwen NI

College of Agronomy and Biotechnology, China Agricultural University, Beijing 100094

Sixty five strains of fungi were isolated and purified from naturally infected barnyardgrass in
different ecological regions of China. Experimental results showed that the strain B6, belonging
to Curvularia, was most virulent among these strains and had the potential of being developed
as a mycoherbicide for barnyardgrass control. In segment experiments, all leaves turned yellow
or wilt 7 days after inoculation with strain B6. In pot experiments, mortality rate could reach
80% 14 days after inoculation at the 3-leaf stage of barnyardgrass. Under the conditions of
24-hour dew period, this strain could provide 95% control when applied at 1.0x10° conidia/ml at
the 3-leaf stage of this weed. Host range test was done with 32 representative plant species. It
was safe for rice and most crops, but could infect wheat, barley, and corn under the condition of

48-hour dew period.

* Author to correspond
-47 -



2 = e R A R T 2RI 22 0 58 UM A E 2 Rt 22 0 2e . IR RO ZH - vh (B /KRR AL A TR 3
FAO-China Seminar on Rice Allelopathy

EFFICACY OF 6 HERBICIDES AGAINST GALIUM APARINA L. IN
WHEAT FIELD

Mei LI, Xing-xiang GAO, Zong-jun, GAO Wei ZHAO
!Institute for Plant Protection, Shandong Academy of Agricultural Sciences, Jinan 250100,

To evaluate the efficacy of 6 herbicides against Galium aparina L., two experiments were
conducted in winter and spring based on different temperature conditions in wheat field,
respectively. The result showed that bensulfuron and dicamba had higher control effect against
Galium aparina L. than others, both of them had no remarkable difference on different
temperature conditions. The plant effect were 89.8%~91.7% and the weight effect were
90.8%~96.6% of bensulfuron 10% WP at the dosage of 600, 750 g/hm” and dicamba 48% AS at
the dosage of 225, 300 g/lhm” when sprayed in winter, and 63.4%~81.2% and 93.4%~97.4%
sprayed in spring. Bentazone and MCPA also had no remarkable difference on different
temperature conditions, but their control effects were lower than others, the weight effect were
55.6%~75.4%. Fluroxypyr and tribenuron had remarkable difference on different temperature
conditions, especially Fluroxypyr, they had lower control effect against Galium aparina L. when
sprayed in winter, while they had higher control effect when sprayed in spring. The weight effect
were 47.0%~59.1% of Fluroxypyr 20% EC at the dosage of 750, 900 g/hm? and tribenuron 75%
DF at the dosage of 22.5, 27 g/hm” when sprayed in winter, while they were 78.0%~90.3%
sprayed in spring.

Key words: herbicides; Galium aparina L.; control effect
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THE SELECTIVE SPECIAL ALLELOPATHIC EFFECTS OF
A-NAPHTHYLACETIC ACID ON THE GROWTH OF
PHOTOSYNTHETIC BACTERIA

Lan-sheng LI, Ying LIU, Xian-long HU
Department of Environmental Studies and Environmental Engineering, College of Environmental
Science and Engineering, Ocean University of China, Qingdao 266003, China

We studied the effects of a-naphthylacetic acid, a plant growth regulator, on the growth of
photosynthetic bacteria (PSB). Our experimental results showed that a-naphthylacetic acid
ODgsp promoted 9%, 16. 1% and 23. 6% of the growth of PSB with the optimal
a-naphthylacetic acid concentration at 0.1, 0. 5, 1. 0 mg/ L afeter inoculation 6 days. At
the optimal concentrationl.0 mg/L, the growth rate reached maximum. The growth rates of the
three treated samples were0. 367, 0. 406 and 0. 434 | especial at the optimal concentration
1.0 mg/L ,the growth rate was 0. 434 , the growth rate of the control culture was 0. 344. the
ODggo result of promoted the growth of PSB with statistical analysis by SPSS, obviously treated
samples were higher than control ,the diference was markedness (P < 0.05),But when the treated
samples concentration of o- naphthylacetic acid was 1.5 mg / L,the experimental results showed
that the growth of PSB was smother.The concentration 1.0 mg/L reached maximum allelopathic
effects in this test was named the Selective special allelopathic effects .

Key words: o-naphthylacetic acid; plant growth hormone; growth promotion;
photosynthetic Bacterium (PSB); allelopathic effect.

" Author to correspond Tel. 086 0532 82032322
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THE WEED OCCURANCE AND CONTROL TECHNIQUE FOR
UPLAND RICE-FIELD IN SHANGHAI

Tao LI, Zhen-guan QIAN, Xiao-lin CAI, Guo-hui SHEN
Plant Protection Research Institute, Shanghai Academy of Agricultural Sciences, Shanghai
201106, China

Weed is one of the barrier factors for upland rice extension in large area.The citywide survey of
upland rice-field weeds in shanghai in 2005 and 2006 showed that there were 26 species
belonging to 12 families and 21 genera,the accurance of weeds showed excessive, long period,
drought and wet weed colony’s characteristic. Weed control efficiency evaluation experiments
were carried out with eight pre-emergence herbicides.The results showed that
33%pendimethalin EC,90% benthiocarb EC, 23.5%oxyfluorfen EC, 36%butachlor + oxadiazon
EC all had weed control effect in different degree. Among them, pendimethalin (495g a.i./hm®)
combining with pyrazosulfuron-ethyl(15.22.5g a.i./hm?) respectively could get satisfying effects
and long effective period, once spraying could control all the tested weeds which in the whole
growing period of upland rice. All the above mentioned dosages of herbicides had no adverse
effect on plant height, tiller number, panicle length, and grain number per panicle.

Key words: Upland rice; Weed; Chemical control technique; safety
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A REVIEW OF THE PRACTICES ON MINIMUM USE OF
HERBICIDES

Xiang-ju LI

Department of Weed and Rodent Biology and Management, Institute of Plant Protection,
Chinese Academy of Agricultural Sciences, Beijing 100094; Key Laboratory of Weed and
Rodent Biology and Management, CAAS, Beijing, 100094, China

The over application of herbicides has been causing a lot of problems such as soil and water
pollution, crop damages, resistant weeds and low profit in agriculture products. Consequently, it
1s becoming increasingly important to protect the environment and increase crop yield and
benefits by reducing the application of herbicides.

In this paper, an overview is given of the past and current research toward the practices on
minimum use of herbicides (e.g., crop rotations, site-specific herbicide applications, adjuvants,
etc.) as well as toward the relationship between cultural weed control, mechanical weed control,
biological weed control and chemical weed control.

Keywords: herbicide, minimum use
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EFFECTS OF DIFFERENT N FERTILITY CONDITIONS ON
WEED SPECIES VARIATION IN TRANSPLANTING
ALLELOPATHIC RICE

Yong-feng LI,, Jing-lun WU, Zhi-shi CHEN , Li-ping LIU
Institute of Plant Protection, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China

The dry weight of the various weed species were respectively determined in transplanting
allelopathic rice 777 and non- allelopathic yangdao 6 widely cultivated in Yangzi River at full
heading stage under different N fertilizer with field culture. Weed-inhibiting effects of test rice
varieties and weed Parameters of weed community structure at full heading stage in paddy were
also analyzed between two varieties. The results showed that the allelopathic potential and
competition ability with broadleaf and cyperaceae weeds of 777 was stronger at high levels of N
fertilizer and Total species richness, total individual No, evenness and community diversity at
full heading stage had significant variation at four levels. Its allelopathic potential and
competition ability were decreased at low levels of N fertilizer. However the degree of the
growth of barnyardgrass in yangdao 6 became greater as the increase of N levels, but its
competition ability with broadleaf and cyperaceaec weeds were increased. Parameters of weed
community structure at full heading stage in paddy were greater in allelopathic rice 777 than that
non- allelopathic yangdao 6.

Key words: Rice; N Fertility; weed species; allelopathy
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ALLELOCHEMICALS AND MECHANISM OF
WEED-SUPPRESSING ACTIVITY FROM ALLELOPATHIC
RICE’

Ai-guo LIU, Yan CUI, Ying-dong ZHU, Wei GAO, Chui-hua KONG, Xiao-hua XU
College of Chemistry, NanKai University, TianJin 300071,China

Allelochemicals can be produced from the roots of allelopathic rice. Phenolic acids were used to
being identified as the primary allelochemicals. In this paper Assay-guided fractionation of the
EtOH crude extract of allelopathic Rice PI312777was isolated and 35 secondary metabolites
were identified by means of 1D, 2DNMR,MS,IR,X-ray.The preliminary screening data indicated
that hydroxamic acid ;
3-isopropyl—5-acetoxycyclohexene2-one—1andS5,7,4—trihydroxyl-3’5’-dimethoxyflavone

at their released concentration could inhibit the growth of weeds Echinochoa crus-galli and
Cyperus difformis associated rice.These results showed that non-phenolic acids were the
principle allelochemicals of rice.

Keywords: Oryza sativa;allelopathy; non-phenolic allelochemicals; weed-suppressing
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CHEMICAL CONSTITUENTS AND ALLELOPATHIC EFFECTS
OF PISTIA STRATIOTES L.

Han-wei LIU', Yun-bao MA %, Jian-chun QIN', Ji-jun CHEN *2, Jin-ming GAO*'
! College of Sciences, Northwest A&F University, Yangling 712100, China; ° Kunming Institute
of Botany, Chinese Academy of Sciences, Kunming 650204, China

The chemical components and allelopathic effects of Pistia stratiotes L., an exotic invasive plant
in Dian Chi of Kunming, Yunnan were carried out. From Pistia stratiotes L. using column
chromatography on silica, Sephadex LH-20, Toyopear] HW-40F and RP-18 gel. eleven
compounds were isolated and identified by spectral analysis as (24R) - ergosta -7,22 -diene- 33,
Sa, 6B-triol (1), 7B-hydroxysitosterol (2), sitoindoside I (3), soyacerebroside I (4), luteolin (5),
chrysoeriol 4'-O-B-D-gluco pyranoiside (6), stigmasta-5,22-diene-3, 7-diol (7), inosine (8),
annuionone E (9), B-sitosterol (10), daucoterol (11). Compounds 1-9 were first obtained from
this plant.

Allelopathic effects of the Pistia stratiotes L. toward the seeds of Lactuca sativa and
Brassica campestris were carried out. The results showed that the ethyl acetate phase had
obvious inhibition on the seed germination and the growth of root length and seedling

height. The inhibiting rate of Lactuca sativa on the seed germination was -14.29%, 52.38%,

100%, 100% at 0.00 01 grml™, 0.001 g'ml™, 0.01 grml™, 0.02 g'ml™, and the inhibition rates
of root length and seedling height were 4.01 %, 60.65 %, 100 %, 100 % and 14.41 %,
51.63 %,100 %,100 %; While the Brassica campestris were -13.64 %, 18.18 %, 68.18 %,
72.73 %; -0.26 %, 13.95 %, 29.40 %, 61.86 % and -8.68 %, 26.68 %, 30.70 %, 43.01
%.

Key words Pistia stratiotes L. Chemical constituents Allelopathic effects
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THE REVIEW OF THE PESTICIDE REGISTRATION IN CHINA

Xue LIU, Ling-mei TAO, Hong-jun ZHANG *
Institute for Control of Agrochemicals, Ministry of Agriculture, and Beijing 100026

The main laws for pesticide registration of China and some other developed countries were
reviewed. Considering the status of China, the suggestions for innovation on pesticide
registration were pointed out. The law for registration could not adapt the development, and
should be revised. The revised new law should describe the requirements for the pesticide
production, registration, export, application, supervision and so on. The disorder and broken the
law way should be punished according to the law. Some new guidelines should be established to
improve the quality of the reports, for example, the guideline for pesticide resistance, for
ecological risk evaluation, long term persistence and damage to succeeding crops, GAP, and so
on. The authorized organizations should be supervised and trained and the good reports could be
submitted to the government for registration. The data for registration could be accepted in the
future. The disposals for pesticide should be callback and treated with some allowance. The old
pesticide should be reviewed and revaluated with the new developing technologies. The
pesticide registration should be managed in scientific, determined, procedure way, and it could
be good to control the pest and facilitate the sustainable development of agriculture.

Keywords: Pesticide, registration, review
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STUDY ON ISOLATION AND IDENTIFICATION,
ADAPTABILITY AND BIOREMEDIATION EFFECT OF
MICROORGANISMS OF DEGRADING CLOMAZONE IN SOIL

Ya-guang LIU
College of Agriculture, Northeast Agricultural University, Harbin 150030

Three bacteria strains capable of degrading herbicide clomazone in 2 basal liquid meadia were
isolated from soil, polluted by the pesticide, using batch culture with clomazone as a sole carbon.
The biomass of three degrading clomazone bacteria strains that named as X,
Y1l,and W2, were studied under different temperature and moisture of soil,
different clomazone concentration, different fertilizer and different type soils.
The experiment evaluated the effects of Clomazone degrading bacteria named X, Yland W2
under different soil moistures, different fertilizers application and different inoculation methods
by corn’s morphological and physiological indices. The result showed that : W2 was identified
as Brevibacterium, Y1 and X were identified as Bacillus sp., based on the morphological
appearances and physiological characters. The optimal temperature of W2, Y1 and X was at
30°C, 35°C, and 30°C respectively. The optimal range of pH of W2 was 6.0~9.0, and that of Y1
and X was 6.0~8.0; the optimal initial concentration of clomazone of W2 was 200 mg a.i. L,
and that of Y1 and X was 100 mg a.i..L”". The optimal growth temperature range of the
three strains was 25°C ~35°C, three bacteria strains reached the most biomass
under 50% soil humidity, the sequence of the adaptation ability of three strains
was as W2>Y 1>X, the biomass of degrading bacteria can be obviously increased
by adding fertilizer, the biomass of the three degrading bacteria were different in
four different type soils. The degradation effect of three bacteria under 50% of water field
capacity (WFC) in soil was better than under 30% and 70% of WFC. The effects of soil
bioremediation were evidently better than that of the bank control within 90 days. Fertilizer
could enhance the bioremediation ability of degrading bacteria evidently, and that the
degradation effect of applying inorganic fertilizer was better than that of applying organic
fertilizer.

Key words: clomazone; degrading microorganisms; isolation and identification; adaptability;

bioremediation.
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SHIKIMATE ACCUMULATION IN FIELD BINDWEED AND
JAPANESE FALSE BINDWEED AFTER GLYPHOSATE
APPLICATION

Yan LIU and Chao-xian ZHANG

Department of Weed and Rodent Biology and Management, Institute of Plant Protection,
Chinese Academy of Agricultural Sciences, Beijing 100094; Key Laboratory of Weed and
Rodent Biology and Management, CAAS., Beijing 100094, China

E-mail: cxzhang@wssc.org.cn

Field bindweed(Convolvulus arvensis L.) and Japanese false bindweed (Calystegia
hederacea wall.) have become the main noxious weeds of wheat, maize, and soybean field in
North of China, also enlarged to all glebe area. In a general way, farms seed corn or soybean
after wheat harvested for saving cost. And they spay broad-spectrum herbicide such as
glyphosate and paraquat to control weeds. If plant do not exhibit extensive glyphosate injury
symptoms, plant injuried can not be judged in time. Glyphosate inhibits
5-enolpyruvylshikimate-3-phosphate synthase (EPSPS, EC 2.5.1.19) in the shikimate pathway.
Glyphosate inhibits EPSPS resulting in the accumulation of shikimate. Shikimate accumulation
has been used to assess the exposure of plants to glyphosate. Glyphosate was applied with a
sprayer at 1000ae/ha, 1500 ae/ha to field bindweed and Japanese false bindweed 60 days stage
for experiment. Each sample 0.5g was generated from an individual weed separated above part
from under soil respectively each day after application(DAA), frozen in liquid nitrogen and were
homogenized, added 1.0ml 0.25M HCI, the homogenate was centrifuged at 23,000g for 15 min
at 4°C and extraction stored at 4°C. The standard curve for shikimate ranged from 0 to 100ug/uL
of 0.25M HCI extraction solution. Transferred 200uL extraction to the test tube 2.0ml of 1%
periodic acid, tubes were incubated at room temperature (25°C) for 3h. 2.0ml of 1M sodium
hydroxide was added to each tube, blended with 1.2ml of 0.1M glycin. The optical density at
380 nm was measured with a microtiter plate spectrophotometer. The standard curve equation y
=0.041540.0667x. Shikimate accumulated in leaf tissue in two species after 1000ae/ha, 1500
ae/ha glyphosate treatment 24h compared to control weed 8.0~ 10pug/uL. content. Shikimate was
increasing in 9 DAA, rapidly reached maximum levels in 7 DAA. Shikimate accumulated in
ground part of weed tissue after 1000ae/ha, 1500 ae/ha glyphosate treatment 3 days compared to
control weed 5.0pg/uL content. In our experiment, shikimate of Japanese false bindweed leaf
tissue began decline and the under ground part of a rapid rise in 8 DAA, by contraries, shikimate
of field bindweed leaf tissue began rapid rise and the under ground part declined. Samples of
two species which were planted right along mostly would be died, but after a few days base stem
lateral buds could come out both applications. In the test, 80% of Convolvulus arvensis and 50%
Calystegia hederacea can regrow.

Plant treated by low dose glyphosate can pull though, shikimate accumulated would gradual
reduced by metabolizing themselves, injury serious and shikimate accumulated enhanced as the
dose increased. Our studies suggest that the important mechanism of glyphosate-resistant
Convolvulus arvensis and Calystegia hederacea is shikimate accumulated in different tissues,
maybe because of glyphosate different tissue distribution. Glyphosate-resistant weeds in the
occurrence and spread is a major potential agricultural threat. We can supervise
glyphosate-resistant weeds by level of shikimate accumulated in China.

Keywords: Glyphosate; Convolvulus arvensis L.;Calystegia hederacea wall.;Shikimate

* Author to correspond
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EVALUATION ON ECOLOGICAL ADAPTABILITY AND WEED
CONTROL OF SEVEN COVER PLANTS IN CHESTNUT
(CASTANEA MOLLISSIA) ORCHARD OF BEIJING

Xiang-yang LU and Jun XU
Institute of Plant & Enviromental Protection, Beijing Academy of Agricultural and Forestry
Science, Beijing 100089, China

Ecological adaptability of 6 cover crops and their effectiveniss of controlling weeds was
evaluated in Chestnut (Castanea Mollissia) orchard of Beijing in order to replace herbicide,
avoid bare soil, reduce soil erosion by water and increase plant diversity. Trifolium repens,
Dactylis glomerata, Festuca arundinacea, Lolium perenne, Poa pratensis and Bromus inermis
established well at soil organic matter (SOM)12.1g/Kg in Huairou County, their coverage is
90%. With artificial weeding about 40 days after sowing in first growing year, upon-ground
weed fresh weight was reduced 94.6%~99.5%. F. arundinacea, L. perenne and D. glomerata
could live through the winter well when there were irrigation in autumn and spring, while they
could not do this when the soil dried seriously in autumn and spring in Huairou County. But they
did not establish well and did not control weeds almost at SOM 4.6g/Kg in Miyun County, and
their maximum coverage is 60%. Medicago sativa did not grow well under the shadow of

Chestnut trees at two sites.
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RICE VARIETY ADAPTATION AND WEED CONTROL IN
NO-TILLAGE AND DIRECT SEEDING RICE’

Yong-liang LU ', Shi-tong YAO %, Shu ZHANG ?, Liu-qing YU

! China National Rice Research Institute, Hangzhou 310006, China; * Station of Plant Protection
in Haining, Zhejiang Province, China; > Institute for Plant Protection and Soil Science of Hubei
Academy of Agricultural Science, Wuhan 430064, China

In order to understand rice variety adaptation to no-tillage and direct seeding rice and weed
control, experiments was conducted at Haining, Zhejiang Province and Wuhan, Hubei
respectively. The results indicat that weed control to no-tillage and direct seeding rice field, the
herbicide of 41% roundup in water aqua was used at 7 to 10 days before seeding, the herbicide
of 38% bensufuron-methyl in water soluble powder was used as second time treatment at rice
two-leaf and one heart to three-leaf stage, and last time treatment the herbicide of 10%
cyhalofop butyl in emulsion was used at rice four leaf stage. Excellent weeds control were given
after treatment of these herbicides in combination application. The results also indicated that all
of the test varieties of rice had good adaptability for no-tillage and direct seeding under the local

environment condition. Higher grain yield of rice was obtained.
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ASSESSMENT OF THE ALLELOPATHIC ACTIVITIES OF
PLANT TISSUES WITH METHOD OF PPA

Xiao-yong LUO and Shi-jun ZHOU
College of Plant Protection, Qingdao Agricultural University, Qingdao 266109, China

Laboratory studies were conducted to determine the allelopathic activities of leaf powder of 38
plant species with method of grinded powder of plant mixed with agar (PPA) we developed.
Growth of radicles and hypocotyls of lettuce as a test plant were inhibited due to the allelopathic
effect. The inhibition effect was higher for radicles than for hypocotyls. Among these plants, the
inhibition rates of leaves of Nandina domestica, Pittosporum tobira, Hypericum chinensis,
Hedera nepalensis, Koelreuteria bipinnata, Punica granatum, Petunia hybrida, Pinus armandii,
Acer palmatum, Prunus persica, Albizia julibrissin and Hemerocallis fulva for radicle elongation
reached above 90%. These results provide important evidence for further study allelopathy and
developing bionic herbicides.

Key words: Method of PPA, Allelopathy, Bioassay, Lettuce, Garden plants
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STUDY OF COMPONENTS IN CUCUMBER ROOT EXUDATES
WITH THE DIFFERENT RESISTANCE OF FUSARIUM WILT ON
THE INOCULATED BY FUSARIUM OXYSPORUM. F. SP.
CUCUMERINUM OWEN

Kai PAN, Fengzhi WU

Horticulture College, Northeast Agricultural University, Harbin, 150030

Root exudates have an important effect on the resistance to plants, soil microorganisms,
soil-borne disease and nutrients. The cucumber (Cucumis sativus L.) is an economically
important vegetable, and fusarium wilt (Fusarium oxysporum. f. sp. cucumerinum owen)
infection in cucumber production can be severe. Rigorous investigation of root exudates requires
the study of the components of the root exudates; therefore, an experiment was designed.

The seedlings of the resistant cucumber cultivars and the susceptible cucumber cultivars
were treated with different concentration fungus liquid (0 and 1x10’ /ml), and then, the root
exudates were collected. Amino acids from these root exudates were detected using an
Automatic Amino Acid Analyzer, and the other compounds were detected by GC-MS.

The results showed that the kinds of amino acids and the percentage of methionine, glycine
and phenylalanine were higher in the root exudates from the inoculated seedlings than that of the
un-inoculated seedlings’ root exudates. Except the dissolvable amino acids, eighty-five kinds
other compounds were detected in the root exudates, the nine of them were existed in all
treatments. Under the un-inoculated seedlings’ root exudates, the kinds and the concentration of
the all compounds in the root exudates of the susceptible cucumber cultivars were higher than
that of the resistant cultivars. And the compound kinds and the concentration were higher in the
root exudates from the inoculated seedlings than that of the un-inoculated seedlings’ root
exudates. A further found that the organic acids (acetic acid and Benzoic acid) had an evidence
correlation with the resistant of cucumber cultivars, and these organic acids could increase the
resistant of cucumbers to Fusarium oxysporum. F. sp. Cucumerinum owen.

Key words: cucumber cultivars; root exudates; amino acid; GC-MS; Fusarium oxysporum. F. sp.
Cucumerinum owen.
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ESTABLISHMENT OF PRECAUTION AND CONTROL PROGRAM
FOR INVASIVE ALIEN PLANTS — A CASE STUDY OF CONTROL
OF GOLDERNROD (SOLIDAGO CANADENSIS) IN JIANGSU
PROVINCE

Sheng QIANG
Weed Research Laboratory, Nanjing Agricultural University, Nanjing 210095

A quantitative survey of goldernrod (Solidago canadensis), an invasive alien weed, was made in
Jiangsu Province. Morphological characteristics and ecological distribution of 40 populations
collected from eastern China were comparatively studied. The character of its reproductive
biology was observed through LM and ESM. The distribution pattern of this weed was
quantitatively described in this province. Through AFLP and ITS marker techniques, genetic
diversity was studied and moreover a kind of cutflower “Hungyinhua” widely grown in China
was identified as Solidago canadensis complex. An inhibitor for flower bud differentiation was
developed and applied at a large scale so that it completely halted seed set through inhibition of
microspore and megaspore development. As a result, speed of the weed spread slowed down. We
screened five different combinations of herbicides such as glyphosate, 2,4-D and
Sulfometuron-methyl to extend to whole province, established eradication programs and
cultured administrators, farmers and extension agents at local plant protection units. A total of
10,000 ha areas of invaded goldernrod were eradicated, out of which the first tenth land was
reclaimed. Five natural enemies, found on goldernrod, were evaluated as potential biological
control agents. A technique was developed using straw of goldernrod as media to culture more
than ten kinds of edible mushrooms. The information system of invasive alien plants on web was
built with most species in China, providing information about biology, monitor and prevention
of the worst invasive weeds such as goldernrod (http://weed.njau.edu.cn). It has become a hot
website that has been visited 0.75 million times so far. The knowledge of alien plants has been
propagandized through the internet, TV, newspaper, broadcast and short training courses in order
to enhance public consciousness. In conclusion, we have established integrated management
system with combination of precaution and emergent eradication including biological control for
long-term management, utilization through ecological way for prevention, chemical control for
rapid response, building information system and enhancement of public consciousness for
prevention.

Key word: Invasive alien plant; Solidago canadensis; Integrated management; Precaution
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STUDY ON THE ALLELOPATHY OF OXALIS CORYBOSA DC

Jian-chun QIN, Min-sheng BAI, Sheng-xiang YANG, Han-wei LIU, An-ling ZHANG,
Jin-ming GAO *
College of Sciences, Northwest A & F University, Yangling, Shaanxi 712100, China

Oxalis corybosa DC is a noxious invasive alien species, and it has become widespread in many
areas in China, and caused seriously economic losses and ecological threat. This exotic species
was mainly reproducted in an asexual reproductive way by its underground bulbs, this plant is a
typical vicious weed on the upland with strong adaptability, quick growth, reproductive
efficiency, intrusive power and highly resistant to coldness, drought, flood and shade. To
investigate the main cause of the successful invasion of the weed, we studied on the allelopathy
and allelochemicals of O. corybosa. The results showed: (1) The aqueous and methanolic
extracts of leaves at 0.1 g'ml” concentration have significant inhibitory effects on wheat, lettuce,
rape, purslane, Sophia (especially equeous extracts); the aqueous and methanolic extracts of
stems at 0.1 g'ml”concentration have week inhibitory effects; the aqueous extract of soil around
of the root shows no effects; (2) The aqueous and methanolic extracts of leaves at 0.1,0.01,0.001
g'ml” concentration have different allelopathy on tested seeds; (3) the content of organic acids in
leaves is higher, B-sitosterol, oxalic acid, malic acid, tartaric acid and citric acid in the aqueous
extract of leaves are the main allelochemicals.

Key words: Oxalis Corybosa DC; Invasive alien species; Allelopathy; Allelochemicals; Organic
acids

-63 -



2 = e R A R T 2RI 22 0 58 UM A E 2 Rt 22 0 2e . IR RO ZH - vh (B /KRR AL A TR 3
FAO-China Seminar on Rice Allelopathy

A PRELIMINARY STUDY ON ALLELOPATHY OF CARICA
PAPAYA L.

Qing-jun QIU Chao-hua Zhu' Yan-ping LUO Zheng-yu XU Lan-ying WANG
College of Plant Protection, SCUTA Danzhou 571737, Hainan, China

The paper used Carica papaya as donors and Cucumbe,Radish,Sesamum indicum as
acceptors.The paper mensurated the allelopathy of Carica papaya through the seed germination
and the mensuration of rhizome growth.The result showed that the aqueous extract from papaya
leave inhibited the germination and growth of seed.In addition,effect of the inhibition enhanced
with the increased of the concentration.Under the treatment of extract from papaya seed,it
promoted the germination of Radish seed, however it inhibited the germination of Cucumbe and
Sesamum indicum seed.It inhibited the growth of the three kinds of acceptors,moreover,the more
the concentration,the stronger the inhibition. Preliminary studies have confirmed that Carica
papaya L.have allelopathy, which would provide specific basis for the rotation, row intercropping,
relay intercropping and weed biocontrol.

Key words: Carica papaya L.; Allelopathy; Seed germination; Seedling growth
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FUTURE TRENDS AND PROSPECTS ON ALLELOPATHY---A
NATURAL ALTERNATIVE FOR WEED CONTROL

Jian-ying SHEN
Dept. of Environmental Science and Resource, College of Agriculture and Life Science,
Shanghai Jiaotong University, Shanghai, 200420, China

According to the definition given by the International Allelophathy Society (IAS),
allelophathy “studies any process involving secondary metabolites produced by plants, algae,
bacteria and fungi that influence the growth and development of agricultural and biological
systems”. This definition depicts the allelopathic phenomenon as a general defence mechanism
present in plants that fulfils the economy, safety, and efficiency of weed control. The first
classification split them into 14 classes according to their biosynthetic origin and included most
of the more commonly cited allelochemicals are phenolic compounds, quinines, and terpenoids.
Base on extraction and mode-of-action of simple phenolic acids, flavonoids, mono- and
sesquiterpenes and diterpenes, among others, the authors envision allelopathy’s primary future
trends in some specific topics and subjects: the identification and knowledge of the molecules
responsible for allelopathy is the keystone and the chemistry should be closely connected with
the appropriate ecological field studies and bioassays, supporting the allelopathic role of the
compounds; it is extremely important to know the reactions involved in the allelochemical
action and the architecture of the putative binding sites in protein, enzymes and DNA; much
work remains to be done in developing appropriate procedures in proteomics and metabonomics,
and three of them are thought to constitute a field where much effort should be spent in the next
decades; however, the key point will be the development of real applications of allelopathy in
agriculture and forest management, and obtaining GMO’s to enhance allopathic traits in crops.
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STUDY ON GRASS WEED CONTROL EFFICACY OF 108G/L
HALOXYFOP-R-METHYL EC IN POTATO FIELD

Li-jun SU, Gui-qi WANG, Bing-hua LI, Cui-qin FAN, Zhi-zun QI
Institute of Cereal and QOil Crops, Hebei Academy of Agricultural and Forestry Sciences,
Shijiazhuang 050031, China

Adopting small plot experiment in potato field, the efficacy of grass weed after applied by
108g/L  Haloxyfop-R-methyl EC were studied. The result showed that 108g/L
Haloxyfop-R-methyl EC was very effective to control grass weed in potato field and it was safe
for potato. At the dosage of 56.7g/hm® was proposed spraying in potato and its weed control
efficacy was above 90%.

Key words: Haloxyfop-R-methyl; potato; grass weed; weed control efficacy
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INTRODUCTION OF TOTAL DNA FROM GLYPHOSATE
TOLERANCE IN BEAN INTO SOYBEAN AND MOLECULAR
DETECTION

Bo TAO, Feng-xia LUAN ', Xiao-feng SHEN, Rong-xia GUAN %, Li-Juan QIU?,

Agronomy College, Northeast Agricultural University, Harbin 150030; 'Heilongjiang Entry-Exit
Inspection and Quarantine Bureau, Harbin 150001; *National Key Facility of Crop Gene
Resources and Genetic Improvement, Institute of Crop Sciences, Chinese Academy of

Agricultural Sciences, Beijing 100081

This paper reports the results of exogenous DNA of bean tolerant to glyphosate directly
introduced into the soybean through formed passage of the pollen tube. The SSR and RAPD
molecular verification indicated that it was possible to created soybean resistant to glyphosate.
Using the pollen tube passage to introduce foreign DNA into soybean.
Key word: glyphosate; Exogenous DNA introduction ; SSR; RAPD
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INHIBITORY EFFECT OF SEVEN SPECIES LARGE
SEAWEEDS EXTRACTS ON GYMNODINIUM BREVE

Zhi-jia TIAN, Zhen-yu WANG, Feng-min LI *, Zhen AN
College of Environmental Science and Engineering Ocean University of China, key Laboratory
of Ocean Ecology & Environment, QingDao 266100

Using antialgal allelopathy of the large seaweeds to inhibit red tide has been an area of much
research recently. In order to identify which species of large seaweed has a strong allelopathic
inhibitory effect on Gymnodinium breve, 7 species of large seaweeds were studied. Extracts of
the large seaweeds were put into the cultures of G breve which were precultivated to the
exponential growth phase, and then the inhibitory effect was measured. The results showed that
both Entermorpha Prolifera and Ulva Pertusa had inhibitory effects. The highest inhibition rate
of E. Prolifera on G breve was 98% at concentration of 2.5 gL', However, the inhibition rate
decreased with the growth of G breve; the highest inhibition rate of U. Pertusa was 94% at
concentration of 2.5 gL, its inhibition rate always remained above 80% during the whole
experiment period. When extracts of both seaweeds were added into the culture together, the
inhibition rate was over 50% before 5™ d, but decreased quickly from 6™ d. Compared with 5
other species of large seaweeds, the ECsy of U. pertusa and E. prolifera on G. breve were the
lowest, 1.45 and 2.95 gL respectively. Both E. prolifera and U. pertusa showed strong
inhibitory effect on G breve. The GC-MS result showed that there were 18 different compounds
in the extract of U. pertusa, and 1, 2-benzenedicarboxylic acid,bis (2-methylpropyl) ester was
49.94%. The inhibitory effect on G breve of all kind of compounds needed further research.

Key words: allelopathy; red tide; large seaweed; Gymnodinium breve; GC-MS

* Author to correspond
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Allelopathy of Garlic Straw Aqueous Extracts on tomato and

Primary Identification of the Allelochemicals

Fei TONG, Zhi-hui CHENG ", Rui JIN, Huan-wen MENG
College of Horticulture, Northwest A &F University, Yangling, shangxi 712100, China

Through germination test and hydroponic culture of seedling, the allelopathy of garlic straw
aqueous extracts on tomato was studied. The results indicated that at the concentration of 0.005
g'ml” garlic extracts showed promotion effects on seed germination rate, germination index and
seedling growth of tomato. Starting from the concentration 0.02 g'ml” garlic extracts showed
inhibitory effects. The activity of protective enzymes showed the change trend of decreasing -
increasing -rapid decreasing as the increase of garlic extracts concentration. MDA content, PAL
and PPO activities were lowest and the root vigor was highest at the concentration of 0.005
g'ml-1garlic extracts. By means of GC-MS analysis, the major inhibitory ingredients in garlic
straw aqueous extracts were preliminarily determined to be the ester like compounds such as
dimethyl 2-methoxyhexane-1,6-dioate and dibutyl phthalate, the organic acid like compounds
such as 4-hydroxy-3-methoxy benzoic acid and 4-hydroxy- benzoic acid, and the phenol like
compounds such as mequinol.

Key words: Garlic straw, Tomato, Allelopathy, Allelochemicals

* Author to correspond
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STUDY ON SPATIAL AND TEMPORAL HETEROGENEITY
PROPERTY OF ALLELOPATHIC EXPRESSION IN
RHIZOSPHERE SOIL FROM DIFFERENT DRYLAND WINTER
WHEAT CULTIVARS ON THE LOESS PLATEAU OF CHINA

De-sheng WANG'  Yong-qing MA '**  Sheng-peng ZUO*

College of Resources and Environment, Northwest A & F University, Shaanxi Yangling 712100,
China; *Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of
Water Resources, Shaanxi Yangling 712100, China

Through pot trials the characteristics of spatial and temporal heterogeneity of allelopathic
potential from living roots amended in soil of four common winter wheat accessions on the
Loess Plateau of China was conducted in four continuous growth periods based on bioassay of
aqueous extracts from top soil (0 - 20 cm) as well as typical statistic theory. There was a
significant difference on allelopathic expression in rhizosphere soil from different wheat
varieties (p<0.01). With growth and development process, allelopathic variation of rhizosphere
soil closely depended on specific wheat cultivars. Interestingly, 15 cm as soil depth will
determine allelopathic feature for increasing or declining key loci. Based on normal distribution
trait of allelopathic index variation functions of four wheat materials showed that allelopathic
expression in rhizosphere soils would be independent, stochastic and heterogeneous. From
mathematical modeling it concluded that four wheat materials displayed four various functions
like No 1 Bima for line model, No 3 Fengchan for spherical model, No 1 Ningdong for
exponential model and No 22 Xiaoyan for Guass model. Especially, allelopathic background and
spatial distribution would enhance concerned with No 22 Xiaoyan during development process,
which exhibited obvious spatial heterogeneity in surface soil (0-20 cm). Among spatial and
temporal heterogeneity in four wheat accessions, allelopathic dynamic of rhizosphere soil in No
1 Ningdong exhibited significant topological trait adhering to scale level. Allelopathic
expression indicated that No 1 Ningdong displayed enriched scattering fine roots, with efficient
radii for cross radius as 5 cm and longitudinal radius as 14 cm. In the present study it was
deduced and hypothesized that the spatial and temporal heterogeneity feature in allelopathic
expression from wheat rhizosphere soils possibly related to roots growth conformation, turnover
movement and surrounding soil environment. In fact allelopathic explosion would lead to
entropy enrichment. The study will provide theory reference for monitoring allelochemicals fate
and utilizing allelopathic potential in rhizosphere soil. Meanwhile, it also supported popular
viewpoints for shifting and transforming on roots exudates including allelochemicals in view of
allelopathic evidence.

Key words: Triticum aestivum L., allelopathic expression, rhizosphere soil, spatial and temporal
herterogeneity, ecological management

"WINAEF: E-mail: mayongqing@ms.iswc.ac.cn
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SEVERAL HERBICIDES ON MAIZE SAFETY AND GROWTH

Gui-qi WANG, Bing-hua LI, Cui-qin FAN, Li-jun SU
Institute of Cereal and Oil Crops, Hebei Academy of Agricultural and Forestry Sciences
Shijiazhuang 050031

The tests were conducted in Experimental Station of Institute of Cereal and Oil Crops, Hebei
Academy of Agricultural and Forestry Sciences during 2003 to 2005, which were concerned
with five kinds of herbicides on maize safety such as Nicosulfuron, Sulcotrione,
carfentrazone-ethyl, thifensulfuron-methyl, Bromoxynil Octanoate. There are two treatments:
conventional dose and twice of conventional doses respectively on maize Zhengdan 958 ---the
large variety in 6-7 leaf stage. When phytotoxicity became evident, measurement of plant height
and fresh weight were carried out, as well as observation of growth and appearance. When
harvested, measurement of yield was made with products from the middle two lines of per
district, as well as analysis of the quality indicators. Test results showed that different types of
herbicides affected the safety of maize to different degrees. Five days after treatment with
Nicosulfuron on maize, the leaves near the base turned into yellow, but the growth was not
affected basically. One day after treatment with--ethyl medication, the leaves emerged brown
contact-spot and some were seriously injured and broke, but new leaves and plant growth was
not influenced. Two days after treatment with Bromoxynil Octanoate, maize leaves emerged
contact-spot, and some leaves gradually withered and plant growth was inhibited. With
treatment of methyl thiophene, maize growth had been seriously inhibited: the plant was short,
the leaf packaged together, the new leaves grew difficultly. Moreover, some leaves turned
yellow, narrow, short, and even the base of plants sprouted branches. Three days after treatment
with Sulcotrione, maize leaves missed Green to varying degrees, and leaves edge started drying
up from serious influence so that the growth was affected.

Based on the measurement of products, the results showed that methyl thiophene and
Sulcotrione can reduce yield, but Nicosulfuron, - ethyl, Bromoxynil Octanoate have less effect
on yield of maize. The results of quality analysis showed that other herbicides can increase
starch content of maize except the inter-methyl thiophene. Instead, with the exception of methyl
thiophene, other herbicides treatments will reduce the protein content of maize. According to the
tests, all of five kinds of herbicides will affect the fat content to a certain degree, among which
Bromoxynil Octanoate will improve fat content of maize.

Keywords: herbicides, maize, safety, growth
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ALLANTOIN INVOLVED IN SPECIES INTERACTIONS WITH
RICE AND OTHER ORGANISMS IN PADDY SOIL

P. WANG **, C. H. KONG **, F HU ", X. H. XU ¢
“ Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China, b South
China Agricultural University, Guangzhou 510642, China, © State Key Laboratory of
Elemento-organic Chemistry, Nankai University, Tianjin 300071, China, ! Graduate University,
Chinese Academy of Sciences, Beijing 100039, China

E-mail:kongch@iae.ac.cn

Allantoin (5-ureidohydantoin) plays an essential role in the assimilation, metabolism, transport,
and storage of nitrogen in numerous higher plants, but its ecological implications are largely
unknown. In this study, allantoin was found in tissues of 11 rice (Oryza sativa) varieties tested
and its structure was characterized by X-ray diffraction analysis to confirm the fact that allantoin
was actually obtained from rice plants. Furthermore, the endogenous allantoin was exuded from
rice roots to the rihzosphere soils with a great diversity of biological activities on associated
weed and microbe by soil interactions once released. However, allantoin levels in tissues or soils
could not be distinguished between the allelopathic and non-allelopathic rice varieties. Field
experiments showed that levels of allantoin released from rice varieties were varied with their
growth stages and reached the maximal levels at the stem elongation or panicle initiation to
booting stages and then decreased dramatically. Allantoin could significantly stimulate the
germination and growth of Echinochloa crus-galli and populations of soil bacteria and
actinomycetes at selected test concentrations (30-500 pg/g), but had no effect on soil fungi. The
half life (¢;,,) of allantoin in autoclaved soil (20.2+2.5 h, *=0.95) was almost 3-fold longer than
with non-autoclaved soil (7.3+1.9 h, *=0.92), indicating that rapid biodegradation or
transformation of allantoin occurs in paddy soil. The results suggest that allantoin may play roles
not only in the transport and storage of nitrogen in rice tissues, and may participate in species
interactions between rice and other organisms in paddy soil. (This paper was released online in
Plant and Soil on June 20, 2007)
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THE ROLE OF ALLELOCHEMICALS IN RHIZOSPEHERE
INTERACTION WITH RICE AND SOIL MICROBE

Peng WANG and Chui-hua KONG
Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China
E-mail:wangpeng@jiae.ac.cn

Rice (Oryza sativa) has been widely studied in recent years by many investigators interested in
selecting or breeding for enhanced ability to suppress weeds. Consequently, a number of
compounds of several chemical classes involved in rice allelopathy have been determined from
rice extracts and exudates, and further putative allelochemicals continue to be identified. These
allelochemicals of different classes include fatty acids, phenolic acids, flavonoids and terpenoids,
especially momilactone B, 3-isopropyl-5-acetoxycyclohene-2-one-1,
5,7,4 ~ -trihydroxy-3 * ,5 * -dimethoxyflavone may be considered as the most promising
candidate allelochemicals. Our previous work had confirmed that allelopathic rice at their early
growth stages released momilactone B, 3-isopropyl-5-acetoxycyclohexene-2-one-1, and
5,7,4 ~ -trihydroxy-3 “,5 ~ -dimethoxyflavone into soil at phytotoxic levels, but
non-allelopathic rice did not.

For flavone’s glycoside, identified as 5, 4~ -dihydroxy-3
5 7 -dimethoxy-7-O-f-glucopyranosylflavone and 7, 4~ -dihydroxy-3 ~,
5 7 -dimethoxy-5-O-f-glucopyranosylflavone, which are formed in rice biosynthesis and that
storage of the allelochemicals and their aglycone is the agent of alleloapthic rice which
interferes with weeds or microbes in paddy soil. Through the culture-dependent method, soil
bacteria and ammonifying bacteria populations were obviously influenced by the glycosides, but
actinomycetes and fungi appeared to be less sensitive than bacteria to the exogenous application
of glycosides in either high or low concentrations tested. Furthermore, effect of flavone
O-glycosides, rice variety and root exudates on soil microbial community structure had been
investigated by the culture-independent method. The results of principal components analysis
showed that PLFAs profiles clearly separated the allelopathic and non-allelopathic variety on the
basis of variation of the data. Comparison of PLFAs pattern of the soils adding root exudates
and flavone O-glycoside showed that differences in PLFAs profiles among sample incubation
time were significant. For the profiles of treatment with flavone O-glycoside, the samples of day
3 or day 5 were distinguished from that of the other days.Besides, changes of PLFAs profiles in
treatment with root exudates of the allelopathic and flavone O-glycoside exhibited generally
similar tendency through canonical correlation analysis. Also, a cluster analysis confirmed
similar result between treatment with flavone O-glycoside and root exudates of allelopathic
variety.

Allantoin was unexpectedly isolated and identified from allelopathic rice seedling, and then
allantoin levels in tissues of 11 rice varieties or soils could not be distinguished by the
allelopathic and non-allelopathic varieties. Allantoin could significantly stimulate the
germination and growth of Echinochloa crus-galli and populations of soil bacteria and
actinomycetes, but no effect on soil fungi. The results suggest allantoin act as a potent
allelochemical participating in species interactions between rice and soil microorganisms in
paddy soil.
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A STUDY ON THE STRUCTURE-EFFECT OF THE
ALLELOPATHY MEMBER FROM NERIUM INDICUM TO ON
COMELANIA HUPENSIS®

Wan-xian WANG, Yi YANG, Yong ZHANG, Qian CHEN, Xu LIU, Xiu-li XIANG, Hui-dong
JIANG, Wen CHEN and Wei-lin YUN
Institute of Biology and Science, Hubei University, Wuhan 430062, China

Schistosoma japonicum Katsurade is a major threat to the heath of Chinese people and prevent
social economies from development. Oncomelania hupensis Gredler is a unique host of S.
Jjaponicum, eliminating snails is the most important thing approach to control the spread of S.
japonicum. Because chemical drugs causes serious harm to human and environment while
killing snails, more effective drugs must be searched for overcoming these defects. To explore
and utilize snail-killing resource from plant is becoming an important research field of
snail-killing task. In our primary study on snail-killing drugs extracted from plant, we have
found firstly that effective component from Nerium indicum Mill. showing significant effect
against O. hupensis. To evaluate the snail-killing effect of N. indicum and offer theoretic support
to exploit new molluscicide and build artificial plant community to control schistosomiasis,
modern biotechnologies were employed to study the snail-killing effect of triterpenoid saponins
from N. indicum and the relationship between structure and effect, investigate the allelopathy
mechanism.

Triterpenoid saponins were isolated from the leaf, stem coat and root coat of N. indicum
using systematic extraction, according to their polarity, its separate proportion is 6.16% in
average. The concentration-effect and time-effect were determined by linear regression analysis,
and the concentration and time of LCso and LCqy were calculated. Our research showed that all
of triterpenoid saponins had molluscicidal activity to some degree. Especially, saponins which
isolated from leaves collecting in summer achieved LCsy and LCyy as low as 10.62mg/L and
81.02 mg/L, which reached the standard of effective molluscicides of WHO. Meanwhile, snails
have obviously repellent action from it.

Column chromatogram separating and purification methods were used to purify an
effective saponins from leaf which collecting in summer; Spectroscopy technique and chemical
hydrolyze was employed to identify the chemical structures as monoglycoside oleanolic acid—
type saponins. According to the experiment on killing O. hupensis, this saponins showing active
effect while its sapogenin has inactive absolutely. It can be find the firmly relationship between
the monoglycoside and the effective activity.

According to spectrum datas, the main difference is that the C; position of this triterpene
sapogenins is linked with a sugar chain, while the C; position of sapogenins is linked with

* Fondation item: National Natural Science Foundation of China (130471506, 39670654) and Hubei Provincial Key Laboratory
of Biotechnology of Traditonal Chinese Medicine,Hubei University, Wuhan, 430062, China.)
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hydroxyl group. So as for this triterpene sapogenins, we can deduce that the existence of sugar
chain is crucial to the effect of killing Oncomelania in saturation.

The sugar chain of triterpene sapogenins accounts for its bioactivity. Furthermore, the sugar
chain of triterpene sapogenins has great influence on its absorption and metabolism. This two
facts show that the sugar chain must involve in the action of sapogenin and special cell or
receptor. But at present, the mechanism of sugar chain on sapogenins’s bioactivity lack
systematic investigations and instructive conclusions. Maybe it can change the compound’s
physical properties, or it can affect the identity and binding between sapogenin molecular and
receptor. Obviously, clarifying this problem has great significance on understanding the
mechanism of sapogenins’s metabolism and function in vivo and the mechanism of changing the
structure of sugar chain to design new sapogenin medicine with low poison and high effect.

Interrupting the spreading of O. hupensis is the key measure in precaution of schistosomiasis.
Our experiment validate that triterpene sapogenins in N. indicum has strong effect on killing O.
hupensis in saturation and avoiding schistosomiasis. Base on these two points, it is practical to
interrupt Oncomelania’s spreading by using of triterpene sapogenin in N. indicum. This method
is especially significant in control of amphibious Oncomelania. Its application prospect can be
considered into the following two aspects: Since triterpene sapogeninin N. indicum is
dissolvable in water, with high content and easy to extract and separate, we can extract and
separate triterpene sapogenin from N. indicum directly and made it into medicine; Or we can
synthesis bionic medicine on the basis of knowing more about its Structure-Activity
Relationships.

The breed land of O. hupensis has nice humid climate. Yangtze valley and south of the area in
our country has relatively longer precipitation in spring and autumn, which is easy to cause
ground ponding. Besides, this continental area also has 3-5 months long flood period every year.
This area has the higheast density of O. hupensis and the biggest risk of
schistosomiasis infection. Using forestry ecological engineering method, we can plant N.
indicum as the main trees to construct artificial forest against O. hupensis. Through the ways of
fallen leaf, eluviation, rhizosphere secretion and so on, the trees can slowly release plant
allelochemicals to peripheral water body and beach in long term. In this way, the O. hupensis not
only is soaked to death but also is expelled out of production and life region, reducing the
chance of human and animal being infected.

At present, the plant ecology research of extinguishing O. hupensis is a hotspot in the
international research of extinguishing O. hupensis. Our present work just focus on this aspect.
But only the laboratory work is by far insufficient, we need carry out more investigations in the
open air and more researches of increasing and decreasing rule of O. hupensis and its
mechanisms in artificial phytocenosis against O. hupensis. Only from carefully binding these
two ways can we truly implement them and benefit the humanity.

Keywords: Nerium indicum Mill.; triterpene sapogenin; O. hupensis; structure-effect
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EFFICIENCY OF SOME DIFFERENT HERBCIDES MIXTURE
ON CONTROLLING WEEDS IN CORN FIELDS

Xiao-hong WANG
Shengyang Agricultural University, Shengyang 110161

Weed survey in maize was conducted using an inverted W pattern with 9 sampling points in
corn producing area of northeast. There appeared 50 species, belonging to 20 families, among
which Echinochloa crusgalli (1.) Beauv, Ixeris chinensis (Thunb.) Nakai, Ixeris chinensis
(Thunb.) Nakai, Abutilon theophrasti Medic, Amaranthus retroflexus L, Sonchus brachyotus D,
Cephalanoplos segetum (Bunge.) Kitam are dominated in the field.Control effect of herbicides
showed that 42% 2,4-D butylate-propisochlor-atrazineSC, 64% 2,4-D
butylate-prometryne-propisochlo EC, 40% sulcotrione-atrazine SC, 25% 2 , 4-D
butylate-sulcotrione EC controlled most of the weeds present without injuring corn. 42% 2,4-D
butylate-propisochlor-atrazineSC. Applied preemergenceat 6000ml/hm” provided 99.1% control
of weed numbers. 64% 2,4-D butylate-prometryne -propisochlor EC at 6000ml/hm” applied
preemergence provided 94.5% control of weed numbers. 40% sulcotrione-atrazine SC at
3750ml/hm? applied to 4-leaf maize and 1 to 3-leaf weeds provided greater than 93.7% control
of weed numbers. 25% 2,4-D butylate-sulcotrione EC applied to 4-leaf maize and 1 to 3-leaf
weeds provided greater than90 %control of weed numbers. Compared with routine herbicides in
the aspectof performance andprice, 42% 2,4-D butylate-propisochlor-atrazine SC.64%2,4-D
butylate-prometryne-propisochlor EC  40%  sulcotrione-atrazine =~ SC  25%  2,4-D
butylate-sulcotrione EC controlled most of the weeds present without injuring corn. 42% 2,4-D
butylate-propisochlor-atrazine SC have the practical value. Related with the element of weather,
a idea about the combination of herbicides using once and twice were raised.

Key words: maize; weed; herbicide; control effect; compare of performance and price.
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COMPETITION AND INHIBIT RULE OF ALLELOPATHIC
RICE HUAKANG 78 TO ECHINOCHLOA CRUSGALLI (L.)
BEAUYV.

Yi-zhuan WANG, Jing-lun WU, Gui LI, Li-ping LIU
Institutute of Plant Protection, Jiangsu Academy of Agricultural Sciences, Nanjing 210014,
China

Compare inhibit rank of various growth index by Different leaf-age allelopathic rice huakang 78
and non- allelopathic rice Lemont to different leaf-age Echinochloa Crusgalli (L.) Beauv. The
results showed that effect of growth control by huakang 78 to Echinochloa Crusgalli (L.) Beauv
were evidently better than Lemont to Echinochloa Crusgalli (L.) Beauv Competitive capability
of huakang 78 were decrease with the leaf-age of Echinochloa Crusgalli (L.) Beauv. increase,
but the decrease were slowly than Lemont. Control effect of 6 leaf-age huakang 78 to

Echinochloa Crusgalli (L.) Beauv were better than 3 leaf-age. Control effect of huakang 78 to
abovegrand parts of Echinochloa Crusgalli (L.) Beauv were better than which to roots.

Key words: rice; allelopathy; Competition; inhibit
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DETECTION AND PCR-RFLP ANALYSIS OF 16S RIBOSOMAL
DNA OF PHYTOPLASMA ASSOCIATED WITH WITCHES’
BROOM OF PRAXELIS CLEMATIDEA

Zhen-hui WANG and Qiu-bo CHEN
Rubber Research Institute, Key Lab for Tropical Crop Physiology, CATAS, Danzhou 571737,

Hainan, China

Praxelis (Praxelis clematidea) plants showing witches’-broom symptoms typical of
phytoplasmas were observed from Danzhou, Hainan in China. Phytoplasmas were detected from
symptomatic samples by PCR amplification of their 16SrTDNA. An expected 1189bp DNA
fragment was amplified from diseased plants but not from known healthy or symptomless plants.
The products of nested-PCR were then analyzed by restricted fragment length polymorphism
(RFLP) with Hinf 1. Kpn I. Rsa 1. Tag 1. Msp 1 and Hha 1, and by 1.8% agarose gel
electrophoresis. The result showed that the diseased samples of praxelis collected from different
habitats were infected by the same kind phytoplasma. PCR products were purified and directly
sequenced. The sequence showed a high similarity with members of the 16Srll group of
phytoplasmas, and had the highest similarity (98.5%) with the phytoplasmas from Peanut
witches'-broom and Sweet potato witches’ broom, members of the 16SrII-A, as well as Chinese
pigeon pea witches’ broom. To our knowledge, this is the first report of a phytoplasma from the
peanut witches’ broom group infecting praxelis.

Key words: Praxelis clematidea; witches’ broom; 16S ribosomal DNA; phytoplasma; RFLP
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ALLELOPATHIC INHIBITION OF FIVE MACROALGAL
EXTRACTS ON RED TIDE MICROALGAE SKELTONEMA
COSTATUM

Zhen-yu WANG, Zhen AN, Zhi-jia TIAN, Feng-min LI’
!College of Environmental Science and Engineering, Ocean University of China, Key Lab of

Marine Environmental Science and Ecology, Ministry of Education, Qingdao 266003, China
E-mail: Ifm01@ouc.edu.cn

Harmful red tide is a severe oceanic disaster, having inducing huge economic loss and adversely
impacts to environmental and human health all over the world. Allelopathic inhibition of marine
macroalgae on red tide microalgae has been reported, but the exact responsible chemicals are
largely unknown. The objective of this work was to identify effective and safe antialgal
allelochemicals against red tide microalgae from marine macroalgae, with a practical goal of
developing new algaecides to control red tide. The crude seawater extracts of macroalgal dry
tissue were added into the culture medium of Skeltonema costatum to evaluate the inhibitory
effects of 5 marine macroalgae - Ulva pertusa, Entermorpha clathrata, Porphyra tenera
Laminaria japonica and Undaria pinnatifida on Skeltonema costatum by comparing the
inhibitory rate (IR%) and the half-effective concentrations at 120 hours (ECso, 120n ). The ECso,
120m of the seawater extracts were 0.6, 0.9, 1.0, 1.0 and 4.7g/L for Porphyra tenera, Laminaria
japonica, Entermorpha clathrata, Ulva pertusa and Undaria pinnatifida, respectively. The
results indicated that three macroalgae Ulva pertusa, Entermorpha clathrata, Laminaria
Jjaponica possess strong and similar allelopathic activity on S. costatum, The cloudy culture
media with the extract of Porphyra tenera may attribute the higher impact of crude extract of
which on growth of S. costatum, while Undaria pinnatifida was the weakest. The GC-MS
analysis on crude ethanol extracts of E. clathrata detected 21 compounds belonging to 6
chemical groups. There have been some reports found that unsaturated fatty acid are a very
important part of allelochemicals isolate from macroalgae. Acrylic acid (CsH4O;) and linolenic
acid (Ci3H300,), as unsaturated fatty acid are most likely the allelochemicals in Entermorpha
clathrata. Ulva pertusa, Entermorpha clathrata, Laminaria japonica were found possess strong
and similar allelopathic activity on S. costatum in this study, the latter two have never been
reported the allelopathy of macroalgae on microalgae in marine system. Furthermore, the
GC-MS indicated the most likely allelochemicals are the two unsaturated fatty acid linolenic
acid (C;sH3002) and Acrylic acid (CsH4O,). The important results can provide us more basic
data to development the new method that using allelochemicals from macroalgae to control red
tides without inducing hazard to marine ecosystem. However the antialgal activities of the two
fatty acids still need to prove whether they possess allelopathic activity. The next work we need
to chose appropriate method to isolate and purify the chemicals. Then we can directly test their
allelopathic activity and develop a new and safe algaecide for practical use.

* Author to correspond
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EFFECT OF ENVIRONMENTAL FACTORS ON THE
OCCURRENCE OF WEEDS IN CORN FIELDS IN HEBEI

Shou-hui WEI, Chao-xian ZHANG, Qing-hui MENG, Yan LIU, Hong-juan HUANG,
Hai-lan CUI

Department of Weed and Rodent Biology and Management, Institute of Plant Protection,
Chinese Academy of Agricultural Sciences, Beijing 100094; Key Laboratory of Weed and
Rodent Biology and Management, CAAS., Beijing 100094, China

A survey on the occurrence of corn weeds in Hebei province was conducted from 2004 to 2005
by inverted W-pattern. The species composition and dominancy of weed community were
determined. Relationship between weed occurrence and environmental factors were analyzed by
partial correlation analysis (PCA) and path analysis (PA). PCA Results showed that soil
temperature was the principal factor affecting the occurrence of corn weeds, but the altitude,
longitude and latitude, rainfall and sunshine had no significant effects. PA results indicated that
soil temperature and latitude affect weed occurrence in an indirect way, while rainfall and
sunshine gave a direct impact on the weed occurrence. The interaction between soil temperature

and rainfall was higher compared with other interactions among environmental factors.

Keywords: corn weeds; occurrence; environmental factor; partial correlation analysis; path

analysis
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INHIBITION OF ALLELOPATHIC RICE COMBINED WITH
HERBICIDE AND DEEP WATER ON WEEDS IN PADDY
FIELD

Jing-lun WU, Gui LI, Yi-zhuan WANG, Li-ping LIU
Institute of Plant Protection, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China

Field experiments were conducted to examine the effects of herbicide on the interference of
allelopathic rice in weeds under different water depth on soil surface. The results showed that
allelopathic rice could inhibit the germination and growth of barnyardgrass [Echinochloa
crusgalli(L.) Beauv] effectively, and bensulfuron methyl [30g(a.i)/ha] applied 6 days later after
rice transplantation could significantly reduce the plant numbers and biomass accumulation of
difformed galingale (Cyperus difformis L.) and procumbent falsepimperne [Lindernia
procumbens (Krock.) Philcox]. Combined with allelochemicals, competition between rice and
weed, 10cm-depth water and herbicide, 50days after rice transplantation, the control efficiency
of HuangKangcao 78 and Yangdao 6 on barnyardgrass dry weightwere 89.1% and 81.8%,
respectively, and that on difformed galingale dry weight,83.6% and 84.9%, respectively, on
procumbent falsepimperne dry weight, 95.2% and 82.7%,respectively As a whole, the total
efficiency of HuangKangcao 78 and Yangdao 6 on dry weight of the above weeds were 87.7%
and 82.7%.respectively. Moreover, under the condition of 10cm-depth water and herbicide
application,the yield of HuangKangcao 78 and Yangdao 6 were 5752.5kg/hm” and 6234.0
kg/hm?, respectively,which increased the yield by 67.0% and 28.2% as compared to those under
the treatment of Scm-depth water and no herbicide. All the above indicated that the integrative
control not only resulted in better effect on the weeds and higher yield of rice, but also resulted
in less herbicide application. These will provide the scientific foundation of the large-scale use
of allelopathic rice, and new ways of weed management in agriculture.

Key words: Rice (Oryza sativ. L), allelopathy, herbicide, deep water, weed
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THE BIOLOGICAL CHARACTERISTICS, HARM,
PREVENTION AND CURE OF LEYMUS SECALINUS

Cun-yue XIN, Qing-yun GUO, You-hai WEI, Liang-zhi GUO, Hua WENG, Liang CHENG,
Gui-gong GENG

Plant protection institute of Qinghai Academy of Agricultural and forestry, Xining 810016,
China

In order to control Leymus secalinus efficiently in rhubarb fields and decrease consumption of
soil water and nutrient, we have invested and analyzed the biological characteristics, harm,
prevention and cure of Leymus secalinus. As a result, it was indicated that the Leymus secalinus
was 45~120 cm in height, exhibited single or cluster, and expanded their roots transworsely in
the layer 30~50 cm of soil. In 50 cm plough layer per m” area, the total rootstalk weight of
Leymus secalinus was 1129.3 g, the total length of rootstalk was 2793.3 m, and the fresh bud of
rootstalk was 589.7, all which caused soil water-absent and fertility-deficient. When the soil
water was about 13.4%, seedlings came out normally but their growth was affected greatly.
When air temperature was -6~6C, rootstalks came out from soil, which was up to top stage in
the first ten days of April. The average seed number of individual plant was 468.4. When the
number of Leymus secalinus was 120-160 per m” area, the loss of rhubarb yield was 15.8~17.8%.
In the field of Leymus secalinus, manual work or mechanism deep to pick out the downground
rootstalks was employed in order to alleviate the next year’s harm. In the peduncle of Leymus
secalinus, 10% Glyphosate 22.5 kg/hm* was adopted, and antiimpact rate was 98% during the
1~3 leaf stage with switching off the spread from peduncle to field effectively. However, the
environment of agricultural field was not polluted and the persistent and steady development of
Chinese Tibetan Drugs would be favorable.

Key words: Leymus secalinus; biological characteristics; harm and loss; prevention and cure
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STUDIES ON THE OPTIMUM PROPORTION OF MIXING
ATRAZINE WITH PROPISOCHLOR

Xian XU, Gui-qi WANG, Cui-qin FAN, Bing-hua LI, Li-jun SU
Institute of Creal and Oil Crops, Hebei Academy of Agriculture and Forestry Sciences,
Shijiazhuang 050031, China

Mixing atrazine with propisochlor is one of efficacious methods that can reduce phytotoxicity of
triazine herbicides on corn field succeeding crops. Use corn field main weeds bamyardgrass and
crabgrass as the treatment weeds, the experiment was conducted in greenhouse to research the
optimum proportion on the mixture of atrazine and propisochlor. The results showed that with
soil treatment combining these two herbicides produced synergic action on controlling
gramineous weeds. As the results, when the effect of the mixture causing 90% reduction in fresh
weight of bamyardgrass, the mixed ratio was choosed at 1.7-3: 1 using the least dosage of the
mixture, on the while, when the effect of the mixture causing 90% reduction in fresh weight of
crabgrass, the mixed ratio was choosed at 1-1.8:1, by using the least dosage of the mixture.

Key words: Atrazine, Propisochlor, Optimum Proportion
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STUDIES ON THE ALLELOPATHY AMONG SEVERAL
TROPICAL PLANTS IN HAINAN

Gui-jun YAN, Chao-hua ZHU *, Yan-ping LUO and Qing-jun QIU
College of Plant Protection, SCUTA Danzhou 571737, Hainan, China

The cultivated land in Hainan utilizes the state to be researched, the multiple crop index of
the crops is relatively low, 189% only. Because much cultivated land have not been adopted
rationally complex cultivated and inter space plant or crop rotation and so on. The cropping
system is relatively backward. Industrial crops such as pepper, mango, Phellodendron chinense
Schneid, of the large area, etc. are planted in Hainan at present, far relatively interval, if we can
plant some short cycle crops among, so there can be more considerable. Agriculture compounds
systematic setting-up needs to analyze various inter action among plants such as industrial crops,
crops and herb, etc. correctly, make out reasonable crop rotation system, culture and choose and
plant the configuration plan. Among them, take research of Allelopathy to compound agriculture
systematic foundation and optimization have important meanings.

The Allelopathy of several tropical plants in Hainan Island was studied in the present paper.
Litchi, pepper, mango, Phellodendron chinense Schneid, cassava, Areca catechu, rubber, guava
were used as donors and maize, soya bean, pumpkin, Echinochioa crusgalli, Digitaria
sanguinalis (L.) Scop., radish and Styiosanthes guianensis, as receptor. Effects of leaf extracts of
the donors and the soil around the donors’ root system on the seed germination and growth of
the receptors were bioassayed. From extraction by ethyl acetate and n-butanol two solvents,
separate it into three parts and carry on the processing to the receptor. The experiment
concentrate n-butanol part and column layer separate and detect by MODEL U-1800 UV-Vis
Spectrophotometer.

The results of experimental indicates that plants leaf withdraw liquids from majority
support bodies influence sprouting and growth of receptor certainly. Phellodendronchinense
Schneid leaf withdraw liquid suppress sprouting and growth of the maize, soya bean and
pumpkin and all has stronger inhibitory activity on the Echinochloa crusqalli(L.)Beauv and
Digitaria sanguinalis (L.) Scop. growth among them; Mango and pepper leaf withdraw liquids
suppress sprouting of pumpkin and suppress growth of Echlnochloa crusqalli(L.)Beauv and
Digitaria sanguinalis (L.). Cassava leaf withdraw liquid suppress sprout and grow of soya bean
and pumpkin. Major support body plant leaf withdraw liquids influence sprouting of the bodies,
which show as low seed germination percentage, the growth of radicle and the embryo are
suppressed; withdraw liquid influence plant growing situation, blade shape, etc. mainly to
influence that seedling growth. The ones that dealt with are worse than to contrast and grow the
slow, growing situation, the plant is short and small, turn yellow, there are rotten seedlings, death
seedling. Most have high density suppress, low density promote. Litchi leaf withdraw liquid
promote sprout and growth of maize and soya bean under low density. Mango leaf withdraw
liquid have promoted in sprouting and growing of soya bean and peanut under low density.

* Authour to correspond
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Areca catechu leaf withdraw liquid have promoted in sprouting and growing of maize, soya
bean and pumpkin under low density.

The experimental results of the soil around support body roots to determine sprouting rate
of the seed and growing speed of receptor indicate that the soil around cassava roots suppress
sprout peanut, on the contrary, promote the sprouting of the maize and the growth of maize and
soya bean. The soil around mango roots suppress sprout and grow of peanut, on the contrary,
promote the sprouting and growing of the maize. The soil around Areca catechu, rubber and
cassava roots promote the sprouting and growing of the maize. The soil around litchi roots
promote the sprouting and growing of the maize, soya bean and pumpkin. The soil around guava
roots promote the sprouting and growing of the maize, soya bean and peanut.

From extraction by ethyl acetate and n-butanol two solvents, separate it into three parts and
carry on the processing to the seed. The experimental results indicate that the parts of strong
polarity have better Allelopathy. The results also showed that water parts and n-butanol parts
have stronger Allelopathy than ethyl acetate parts of both Piper nigrum and Mangifera indica
withdraw liquid. They both suppress Raphanus sativus, Styiosanthes guianensis seed
germination and growth reach 90%. The water part of Phellodendronchinense Schneid leaf
withdraw liquid suppress radish and Styiosanthes guianensis sprouting and growth. The
experiment also thick to withdraw n-butanol part of mango and liquid, concentrate, extract,
crystallization and column layer analyses, separate and detect. Using MODEL U-1800 UV-Vis
Spectrophotometer to scan the wavelength, the result is in A =262nm has stronger absorption.
The documents and materials are recorded mango glucoside has stronger absorption in A
=262nm. So allelopathic of mango leaf withdraw liquid must be mango glucoside.

The results of experiments detected on Allelopathy of eight support bodies indicate that
pepper, mango, cassava, litchi so on all have certain potentiality. For lightening the negative
influence ,soya bean and peanut may not be planted in the rubber plantation. Peanut may not be
plant in the in the litchi plantation too. On the contrary, maize and soya bean will be suggested to
plant in the litchi garden. maize, soya bean and peanut will be suggested to plant in the guava
garden; Peanut will be suggested to plant in the cassava garden. In addition, pepper and mango
leaf withdraw liquid suppress the growth of Echlnochloa crusqalli(L.)Beauv and Digitaria
sanguinalis (L.). The potential allelopathic of these plants need further research, especially use
source materials of these plants to prevent and kill off the farmland weeds in the future.

Keywords: Allelopathy  extraction  tropical plant;
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STUDY ON ALLELOPATHIC POTENTIAL OF ASTRAGALUS
ADSURGENS PALL IN DIFFERENTL GROWTH STAGES

Fu-ke YU "? Yong-qing MA 23

!Laboratory for Conservation and Utilization of Bio-Resource & School of Life Science, Yunnan
University, Kunming, Yunnan 650091, China; Institute of Soil and Water Conservation, Chinese
Academy of Sciences and Ministry of Water Resources, Yangling, Shaanxi 712100, China;
INorthwest Sci-Tech University of Agriculture and Forestry, Yangling, Shaanxi 712100, China

Allelopathic potential of Astragalus adsurgens Pall in nutritional growth stage, blossom and
seed stage, mature stage was studied by using radish seeds as receptor. The result showed that 4.
adsurgens in different growth stage has different allelopathic effect on radish seedling growth. It
included: ( 1 ).Extract partitioned with ethyl acetate (1:60, g/mL, the same below) from leaves of
A. adsurgens in three different growth stages intensively inhibited elongation of radish seedling.
The intension of inhibitory effect on elongation of radish radicles and coleoptiles is uniform, that
is nutritional growth stage<blossom and seed stage<mature stage. (1i).Extract isolated with
ethyl acetate from stems of A. adsurgens in nutritional growth stage obviously stimulated
elongation of radish radicles, however, its stimulatory effect on elongation of radish coleoptiles
is weak. Extract from stems of 4. adsurgens in blossom and seed stage, mature stage has
intensive inhibitory effect on elongation of radish radicles and coleoptiles. (iil).Extract
partitioned with ethyl acetate from aerial parts of 4. adsurgens in nutritional growth stage
stimulated elongation of radish radicles and inhibited elongation of radish coleoptiles, but the
both effects are not intensive. Extract from aerial parts of 4. adsurgens in blossom and seed
stage, mature stage has inhibited elongation of radish radicles and coleoptiles, whereas, the
inhibitory effect on elongation of radish coleoptiles is not remarkable. (1v).The effect of extract
isolated with ethyl acetate from underground parts of A. adsurgens in nutritional growth stage on
elongation of radish radicles and coleoptiles is stimulation, but the stimulatory effect on
elongation of radish coleoptiles is not conspicuous. The effect of extract from underground parts
of A. adsurgens in blossom and seed stage, mature stage on elongation of radish radicles and
coleoptiles is inhibition, but the inhibitory effect in blossom and seed stage is not prominent.
(v ).Extract partitioned with ethyl acetate from whole plants of A. adsurgens in nutritional
growth stage stimulated elongation of radish radicles and inhibited elongation of radish
coleoptiles, meanwhile, the both effects are not obvious. Extract from whole plants of A.
adsurgens in blossom and seed stage, mature stage intensively inhibited elongation of radish
radicles and coleoptiles. It suggested that 4. adsurgens in mature stage, blossom and seed stage
has more intensive allelopathic potential than that in nutritional growth stage. This study can
provide some references for application of A. adsurgens in agricultural production.

Key words: Allelopathic potential; Astragalus adsurgens Pall; Growth stage

* Author to correspond  E-mail: mayongqing@ms.iswc.ac.cn
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PRELIMARY STUDY ON ALLELOPATHY OF THE DIFFERENT
TISSUES OF EUCALYPTUS SMITHII

Fu-ke YU *!, Xin-hui HUANG 2, Chang-qun DUAN ' and Yong-qing MA *

"Laboratory for Conservation and Utilization of Bio-Resource & School of Life Science, Yunnan
University, Kunming, Yunnan 650091, China; ‘Department of Environment Science and
Engineering, Southwest Forestry College, Kunming, Yunnan 650224, China; Institute of Soil
and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources,
Yangling, Shaanxi 712100, China

Introduction of Eucalyptus species has effectively promoted wood industry in China. However,
large scale planting of Eucalyptus trees has seriously influenced healthy development of regional
ecological environment. Hence, conducting researches of allelopathy in Eucalyptus species is
significant to regional ecological safety and biodiversity protection. In this study, Eucalyptus
smithii was selected as experimental subject. Extract with allelopathic activity was isolated from
materials of different tissues (leaves, branches, bark, lither) of E. smithii with distilled water.
The effect of different extracts on seedlings growth of two receptor species (lettuce, radish) was
measured using seedlings culture experiment in Petri dishes. The results showed: (1) Extracts
partitioned from different tissue of E. smithii with distilled water has definite allelopathic effect
on growth of lettuce seedlings and radish seedlings. The character and intensity of this impact
was related with concentration of the extracts presenting trend of high concentration inhibiting
growth and low concentration stimulating growth. (2) Extracts from different tissue of E. smithii
showed different allelopathic activity to seedlings growth of receptors, in which, high
concentration extract from leaves and lither had the most intensive inhibitory effect on seedlings
growth of receptors. This study would accumulate some basic references for chemical ecology
researches of E. smithii.

Key words: Eucalyptus smithii; Allelopathy

* Author to correspond E-mail: gsyfk2006@ynu.edu.cn; ylyfk2005@yahoo.com.cn
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STUDIES AND PROSPECTS OF ALLELOPATHIC GENE OF

RICE

Liu-qing YU, Yong-jun ZHOU, Yong-liang LU, Jian-ping ZHANG, Song-nan XUAN
State Key Laboratory of Rice Biology, China National Rice Research Institute, Hangzhou
310006, China

The heredity rule for controlling the allelopathic effects of rice is quantitative traits. Jensen et al.
analysed quantitative trait loci (QTL) on controlling allelopathic effects against barnyardgrass
by using a population of 142 recombinant inbred lines derived from a cross between cultivar
IAC 165 and cultivar CO 39, and four main-effect QTLs were mapped on three chromosomes.
Ebana et al. assessed the allelopathic effects by the growth inhibition of water-soluble extracts
from the rice seedlings on lettuce seedlings and analysed QTL using the F, population from the
cross between an Indica type line PI312777 (most inhibitory) and a Japonica cultivar Rexmont
(least inhibitory). Seven QTLs associated with the allelopathic effects of rice were identified
using RFLP markers on chromosomes 1, 3, 5, 6, 7, 11 and 12 and one of the QTLs on
chromosome 6 had the maximum effect on the expression of allelopathic effect of rice and
explained 16.1% phenotypic variation.

Zeng et al. in China National Rice Research Institute assessed the allelopathic effect by testing
the effect of water-soluble extracts from the rice seedlings on the growth of lettuce seedlings.
They also analysed QTL using 123 DH populations from the cross between Zhaiyeqing 8 and
Jingxi 17. Four QTLs associated with the allelopathic effect of rice were mapped on 3, 9, 10 and
12 chromosomes.

QTL mapping was done by Zhou ef al. in China National Rice Research Institute using
population of 147 recombinant inbred lines from a cross between most allelopathic cultivar
Zhong-156 and least allelopathic cultivar Gumei-2. The map contained 168 DNA markers,
covering all 12 chromosomes with 1447.9cM spans. The Al (Allelopathic Index) determined by
the special secondary metabolite marking method was used to evaluate the allelopathic effects of
rice lines. Three main-effect QTLs, mapped on chromosomes 5, 5 and 11, explained 13.6%
phenotypic variation. One QTLs on chromosome 11 had the largest effect on the expression of
allelopathic rice and explained 10.6% phenotypic variation. A multiple QTL model estimated
that three QTLs with LOD scores > 2.0 were 10.02, 11.23 and 16.51, respectively. Five pairs of
digenic epistatic loci were also found, which collectively explained 41.5% of the phenotypic
variation. Two of those main-effect QTLs participated in digenic epistatic loci. The main QTLs
and epistatic loci totally explained 55.1% of the phenotypic variation of allelopathic activity.
Key Words: Rice (Oryza sativa L.); allelopathy; gene mapping
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ALLELOPATHIC RESPONSE OF CUCURBITA MOSCHATA M.
CULTURED ROOTS TO NUTRIENT ELEMENTS
REGULATION °

Cui-ping YUAN'!, Yong-qing MA " S Jun-feng SHUI 2
" College of Resources and Environment, Northwest A&F University, Yangling 712100, Shaanxi

province, China; 2 Institute of Soil and Water Conservation, Chinese Academy of Sciences,
Yangling 712100, Shaanxi, China

Based on the combination of plant culture technique and allelopathic bioassay, allelopathic
response and dynamic modes of Cucurbita moschata M. cultured roots was conducted through
regulating kinds and contents of selective mass element and micro-elements in Bs culture base,
under four concentration series (1/2 Bs, Bs, 3/2 Bs, and 2 Bs) for five necessary elements (P, Mg,
Fe, Cu, and B), as well as discussing the effect of pumpkin roots exudates on the growth of two
acceptors seedlings (Var. Jingou and Var. Heizi) . Different elements showed various adjustment
effects on allelopathic potential of pumpkin cultured roots, which depended significantly on
their corresponding contents (P= 0.05). The response of allelopathic roots displayed two typical
styles named as “S” and “A” shapes coinciding with tested acceptors, to elements regulation.
Pumpkin cultured roots exhibited marked inhibition under deficit (1/2 Bs) and normal (Bs)
nutrient circumstance. And under nutrient abundance (3/2 Bs and 2 Bs), it generally showed
significant stimulation, closely combining with elements kinds and related receptors. However
Fe and B redundancy would lead to certain inhibition. Especially, under the most redundant
environment (2 Bs), B element would cause strong auto-toxic effects of Var. Jingou. Meanwhile,
Fe would induce inhibitory effect of Var. Jingou cultured roots on seedlings growth of Var.
Heizi. In addition, the nutrients element would regulate indirectly the effects of pumpkin
cultures roots exudates on acceptors seedlings, which related closely to their concentration
(p=0.05). With the content increasing of P, Mg, Fe, Cu, and B, all treatments would show
uniform formula like first declining of inhibitory effects on two acceptors seedlings, and then
gradual increasing of stimulatory effects, among which 3/2 Bs became the critical point
determining allelopathic property. As concerned with Var. Heizi receptor, lower Fe content
would show stimulatory effects of radicle length, seedling height and thin roots number. But
higher Fe content would display significant inhibition. At the same time, excessive B content
would cause obvious auto-toxic effects of Var. Jingou self. Therefore, according to the theory of
nutrient elements controlling efficiently stronger allelopathic inhibition and autotoxic effect in
pumpkin cultured roots, phytotoxic effects would be reduced and even eliminated by modulating
fertilizer kinds and their quantitative utilization. In the present study, it was concluded that P and
Mg fertilizer would reduce harmful continuous cropping of pumpkin. However, Fe, Cu, and B
should be properly utilized based on counterpart pumpkin accessions.

Key words: Cucurbita moschata M. var. Jingou; cultured root; allelopathic effects; nutrient
regulation; response mechanism
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THE RESEARCH OF WEED COMMUNITY DYNAMICS IN
SPRING AND SUMMER IN GUANGZHOU

Mao-feng YUE, LiFENG * and Cai-hong YANG
Weed Lab of Plant Protection Research Institute, Guangdong Academy of Agricultural Sciences,
Guangzhou 510640, Guangdong, China

Weed community in spring and summer was surveyed at Zhongshan University, South China
Agricultural University, Yuntai Park and Liu-huahu Park by employing the investigation p
procedure with 5 sampling locations in Guangzhou in 2007. The result showed that a total
62species, which belonged to 24 families and 52 genera, were found and the number of weed
category increased at first and then reduced from January to June. The largest number of species
appeared in April, which was 57. The gravest 10 species were Kyllinga brevifolia Rottb. Var.
Leiolepis (Franch.et Sav.) Hara, Hydrocotyle sibthorpoioides Lam., Hedyotis corymbosa (Linn.)
Lam., Lindernia crustaca (Linn.)F.Muell., Hydvocotyle sibthorpioides Lam.Var.Batvachium
(Hand.-Mazz.) et shan, Digitaria sanguinalis (L.)Scop., Oxalis corniculata Linn., Ophioglossum
vulgatum Linn., Centella asiatica(Linn.)Urb., Desmodium triflorum (Linn.)DC.. The dominance
of Oxalis corniculata Linn., Ophioglossum vulgatum Linn.gradually reduced .However,
Kyllinga brevifolia Rottb.Var.Leiolepis (Franch.et Sav.)Hara, Lindernia crustaca (Linn.)F.Muell.
were reverse. The rest kept relatively stable. At the same time, it was found that management
level has great effect on weed community.

key words: spring and summer weed Community Dynamics
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OPPORTUNITIES AND CHALLENGES IN WEED SCIENCE IN
CHINA

Chao-xian ZHANG, Shou-hui WEI, Hong-juan HUANG, Yan LIU, Hai-lan CUI
Department of Weed and Rodent Biology and Management, Institute of Plant Protection,
Chinese Academy of Agricultural Sciences, Beijing 100094, Key Laboratory of Weed and
Rodent Biology and Management, CAAS, Beijing 100094, China

E-mail: cxzhang@wssc.org.cn

Currently, approximately 70 million ha of crop fields are receiving herbicide treatments annually
throughout the country, herbicide production and market shares have increased rapidly with the
development of chemical weed control in China. As estimated, about 8.5 million farmers will
move into towns annually in the next 10 years, and 0.3 billion people will be citizenised in the
next 20 years with the fast development of rural economy. Minimum and non-tillage agriculture,
and the development of modern agriculture will demand new techniques for sustainable weed
management. China has put a lot of efforts on developing herbicide tolerant GM crops, soon or
later, those crops will be launched. All those developments will certainly require more powerful
new tactics to meet accelerated requirements of agriculture, which provided many opportunities
for weed scientists in China. At the same time, we are also facing several challenges: (1) In the
past 2 decades, farming system have changed, agricultural management has been simplified, and
changes in the weed flora has accelerated with some previously unimportant annual and
perennial weeds becoming increasing problems to Chinese crop growers. (2) China is one of the
countries seriously threatened by alien invasive species. Eupatorium adenophorum, Mikania
micrantha, Alternanthera philoxeroides, Ambrosia artemisiifolia, Lolium temulentum, Spartina
alterniflora, Eupatorium odoratum, Eichhornia crassipes and Sorghum halepense are the 9
worst species. They grew and spread rapidly, presented more or less in almost 34 provinces,
municipalities and autonomous regions in China, and posed great threats to biodiversity,
agriculture, and ecosystems. (3) Herbicides with long persistence have been widely used in
China. About 17 million ha (32%) of crop fields have received chlorsulfuron, metsulfuron,
imazethapyr and atrazine treatments in recent years. As a consequence, herbicide injury on
various following crops became very serious. In the north-east, crop rotation has been affected.
In the Yangzi river region, rice, oil seed rape, maize, cotton and vegetables are suffering badly.
Farmers’ income has been reduced by 20-30%. (4) Herbicide resistant weed is not only a
problem for developed countries. Herbicide resistance is also becoming serious in recent years,
with increased and more intensive herbicide use in China. Sinece paraquat resistant Conyza
sumatrensis, occurred in Taiwan Province in 1980s was first reported in China, various weeds,
including A. japonicus, B. syzigachne, Echinochloa crus-galli, Monochoria korsakowii,
Sagittaria pygmaea, Scirpus planiculmis, Alopecurus myosuroides, B. syzigachne, Galium
aparine, Descurainia sophia, Lithospermum arvense, P. annua, Digitaria sanguinalis, Mazus
pumilus, Solanum phoreinocarpum, Calystegia hederacea, Conyza canadensis and Eleusine
indica have been recorded showing resistance to different herbicides used in the country.
Therefore, increasing herbicide and crop diversities, crop rotation, multiple cropping systems,
use of herbicide mixtures, and herbicide rotation with different modes of action should be
encouraged to reduce the usage of long persistent herbicides, should be important approaches for
future weed management and for safeguarding Chinese agriculture.
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WEED RISK ASSESSMENT AND POST-ENTRY WEED RISK
MANAGEMENT IN CHINA

Chao-xian ZHANG, Shou-hui WEI, Hong-juan HUANG

Department of Weed and Rodent Biology and Management, Institute of Plant Protection,
Chinese Academy of Agricultural Sciences, Beijing 100094; Key Laboratory of Weed and
Rodent Biology and Management, CAAS, Beijing 100094, China

E-mail: cxzhang@wssc.org.cn

China is one of the largest countries in the world, with variant ecosystems, and environments
that maybe well suited as habitation for most invasive alien species, and seriously threatened by
alien invasive species. It was estimation that there are over 600 naturalized exotic plant species
in China, among them 108 species were exotic weeds, belonging to 23 families and 76 genera,
and 90 species determined as invasive plants. Those species grew and spread rapidly, directly
lead to decline of plant communities and biodiversity, and serious economic damage.

China has recognized the importance of pest risk analysis, efforts are under way to improve the
PRA process and standards, following the relevant standards of the IPPC, China has
standardized the procedures for pest risk assessment, and drafted “Guideline for pest risk
analysis of import and export plant and plant product”. Four risk grades are classified based on
potential risk assessment of seven categories with 14 sub-categories. Recommendations for risk
management, eradication, containment, and other control measures are provided to relevant
governing bodies after consulting with various management sectors. Under the governmental
supervisions and related regulations, appropriate actions are employed to ensure that such
activities give an assurance of freedom from quarantine and regulated weeds, including alien

weed species for importing countries.
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THE SUMMARY OF THE HERBICIDE PRECISE
APPLICATION TECHNOLOGY

Hong-jun ZHANG"", Xue LIU", Ji-ming YE', Xiang-ju LI*

1 Institute for Control of Agrochemicals, Ministry of Agriculture, and Beijing 100026, 2
Department of Weed and Rodent Biology and Management, Institute of Plant Protection,
Chinese Academy of Agricultural Sciences, Beijing 100094; Key Laboratory of Weed and
Rodent Biology and Management, CAAS., Beijing 100094, China

The summary of the herbicide precise application technology being conducted from 2003 to
2007 in the field of the soybean, maize and wheat in Hei longjiang province, He bei province,
Shan dong province and Beijing city. The bentazone, atrazine, mesotrione, isoproturon, broxynil
and some others were applied as tanked mixture with adjuvant to control the young weed
according to the GEWIS, GAP and Manuals. The efficacy and injury were evaluated by PPM
after treatment 2-3 days, and the second treatment or some measures may be taken. After
training, the local technicians learned how to master the equipments, for examples weather
station, GEWIS, boom sprayer, lance sprayer, and PPM. It was easy to spray herbicides
according to the GAP with the constant values and good span nozzles. The dose could be
measured, calculated and calibrated.

The technology was applied in 35 sites, and the local technicians accepted the good ideas. It
was good to apply foliar herbicide to control weed according to the situation in the field and
climates to replace the soil applied herbicides which was contaminate to the environment. The
precise dose could be determined also by the leaf stage of the weed and crop, weed species,
herbicides, formulations, adjuvant, expert suggestion system, sprayer and spray man. It was easy
to control the weed at very early stage with low dose, and two times at low lethal dose was
better than one time at high dose. It was good to apply second time after treatment 2-3 days by
PPM measurements. The precise technology was good to the environment.

According to the results during 2003 to 2007, the dose could be decreased about 30% by this
technology comparing to the traditional dose. It was good way to avoid the crop injury, decrease
the contamination with the precision agriculture.

Keywords: Herbicide, precise application, review

* Author to correspond
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MORPHOLOGICAL AND MOLECULAR CHARACTERISTICS
OF A BARNYARDGRASS POTENTIAL BIOCONTROL FUNGUS
BIPOLARIS ELEUSINES 99-01"

Jian-ping ZHANG, Rui-mei GENG, Kai ZHU, Liu-qing YU
State Key Laboratory of Rice Biology, China National Rice Research Institute, Hangzhou
310006, China

It was studied on bioassay methods of herbicidal activity of 99—01 which had a potential for
barnyardgrass. Two weeks after inoculation with the pathogens, all barnyardgrass developed
100% disease incidence, and disease severity ranged from 80% to 100%. When the
barnyardgrass was treated with 4.2x10” spores/m”, 99-01 showed stronger herbicidal activity
against barnyardgrass. The mortality rate against barnyardgrasses was up to 73.9% which is 4.7
times higher than that of 8x10° spores/m”. It indicated 99-01 had potential biocontrol
barnyardgrass sprayed with top dose spores. Host range testing showed 99—01 was high
pathogenicity to barnyardgrass and safe to rice. Upon comparison with all ITS sequences and
5.8S rDNA sequences available in databases, it was found the nucleotide sequence of 99-01 was
completely identical to the type species of the genus, the graminicolous plant-pathogenic species
Cochliobolus eleusines and Bipolaris eleusines which were respectively teleomorph and
anamorph taxonomy nomenclature. Following alignment, maximum parsimony (MP) and
distance methods were performed using PAUP* 4.0 Version 4.0b4a. The result indicated that
99-01 grouped together with Cochliobolus eleusines and Bipolaris eleusines. Because telemorph
of 99-01 was not found naturally, it was identified as the same biological species with Bipolaris
eleusines following ITS sequence analysis. It was basically accordant to the result of
morphological identification.

Key words: barnyardgrass biocontrol fungus, Bipolaris eleusines, molecular identification.
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GENETIC DIVERSITY AND ORIGIN OF WEEDY RICE IN
JIANGSU PROVINCE*

Juan ZHANG "2, Liu-qing YU, Kun MA %"
'State Key Laboratory of Rice Biology, China National Rice Research Institute, Hangzhou
310006, China; *Department of Agronomy, Ningxia University, Yinchuan 751200, China

Recently, weedy rice was occurred seriously in Jiangsu Province, which diminished farmers
income extremely. 22 SSR primer pairs were used for analyzing of genetic diversity among 54
weedy rices (31 from Jiangsu Province, 6 from other regions in China, 6 from American, 4 from
Bhutan , 1 from Korea, 1 from Australia, 1 from Bangladesh, 1 from Cambodia) , 2 wild rice, 4
hybrid rice parents and 5 cultivars. A total 107 fragments were amplified, averaged 4.9 alleles on
per SSR with a range from 3 to 8. It was significantly higher genetic diversity on chromosome
1,6,7,8 and considerably the highest polymorphic level with 8 loci on chromosome 7. PIC
(polymorphic index content) values ranged from 0.3077 to 0.7951, and 0.5870 in average. The
genetic distance ranged from 0.0909 to 0.9545, and 0.6372 in average. The dendrogram of those
sample indicated that there was high diversity in weedy rice from Taizhou, Jiangsu Province.
Furthermore, investigations on morphological characterization were conducted in the same
sampling location. Based on these datum, it is indicated that the weedy rice from Taizhou,
Jiangsu Province had the closest relationship with hybrid rice parents and generally originated
from natural hybridization and introgression between hybrid rice or its discrete type of
descendant.

Key words: weedy rice; genetic diversity; origin.

-95 -



2 = e R A R T 2RI 22 0 58 UM A E 2 Rt 22 0 2e . IR RO ZH - vh (B /KRR AL A TR 3
FAO-China Seminar on Rice Allelopathy

ALLELOPATHIC EFFECTS OF FLAVERIINAE BIDENTIS ON
SEED GERMINATION AND SEEDLING GROWTH IN SIX
HERBACEOUS SPECIES

Mi-ru ZHANG; Xiang-ju LI

Department of Weed and Rodent Biology and Management, Institute of Plant Protection,
Chinese Academy of Agricultural Sciences, Beijing 100094, Key Laboratory of Weed and
Rodent Biology and Management, CAAS, Beijing, 100094, China

As another alien invasive weed in China, Flaveriinae bidentis was found in Hengshui in Hebei
Province and Tianjin Nankai University in 2003. The habitats of F'. bidentis were diversified,
including the place nearby lawns. Once invading successfully, it would cause a great impact on
the ecosystems. Allelopathy was one of the mechanisms, the answer to the invasiveness of
exotic plant. Nowadays reports were not available on allelopathic effects of F'. bidentis on lawns.
Experiments were conducted in Petri dishes under laboratory conditions to investigate the effect
of aqueous extracts of F' . bidentis on seed germination and seedling growth in six herbaceous
species. For all the 6 selected receiver plants, germination was inhibited and seedling growth
was reduced to varying degree. In aqueous extracts of F'. bidentis, Zoysia japonica is the most
sensitive, with its emergence rate 21.43%; on the contrary, the emergence rate of Poa pratensis
came to 100%. Embryo and radical length reduction was observed lowest in Agrostis tenuis,
respectively 28.24% and 64.36%. Under the same concentrations of the extracts, root growth
was inhibited more strongly than sprout growth. Seedling growth of Lolium perenne and tall
fescue ( Festuca arundinacea Schreb. ) were inhibited more by extracts from young plants than
from mature plants of F'. bidentis.
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ALLELOPATHIC POTENTIAL OF REPRODUCTIVE ORGANS
OF EXOTIC WEED LANTANA CAMARA

Qiao-ying ZHANG', Shao-lin PENG'* and Yun-chun ZHANG'?
1 State Key Laboratory of Biocontrol, School of Life Sciences, Sun Yat-sen University,
Guangzhou, 510275, China; 2 Shandong Institute of Light Industry, Jinan 250353, China

The potential allelopathic effects of aqueous extracts of the reproductive organs (flower and fruit)
of Lantana camara on seed germination, seedling growth and dry matter production was
investigated on radish, Chinese cabbage and lettuce, which were also compared with the effect
of aqueous extract of its vegetative organ. The reproductive organs of L. camara displayed to be
allelopathic and the effects were significantly concentration-dependent. Among which, fruit
extracts showed the most significant stimulatory effects while flower extracts had the similar
stimulatory/inhibitory effects as that of leaves with different intensity in some cases. It can be
concluded that the allelopathic effects of reproductive organs of L. camara are stronger, at least
the same as, that of vegetative organs. L. camara can flower and seed all year round, thus the
large output of flowers and fruits greatly improve the producing of allelochemicals. Allelopathic
effects of the reproductive organs of L. camara make it more competitive and contribute to its
invasion.

Key words: Allelopathy, biological invasion, alien plants, germination, seedling growth.

* Author to correspond, E-mail: Isspsl@mail.sysu.edu.cn
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CHEMICAL COMPONENTS OF MANGIFERA INDICA LEAVES
VOLATILE

Dong-xiang ZHAO'" Sheng-shu MO ' Fu-ping LU ' Bao-yu HAN 2

Environment and Plant Protection Institute, Chinese Academy of Tropical Agricultural Sciences,
Danzhou, Hainan 571737, China; Tea Research Institute, Chinese Academy of Agricultural
Sciences, Hangzhou 310008, China

Plant Allelopathy was now the research hotspot in agriculture ecology and chemical ecology.
Allelopathy refers to the effects of one plant on an other plant and/or microorganisms due to
chemicals released by them, or due to the breakdown of their metabolites. Literatures showed
that the aqueous extracts of mango could affect the gemination and growth of Zea mays,
Echinochlo crusgalli and Digitaria sanguinalis , indicating that Mangifera .indica had
allelopathic effect on these crop. However, there was little research reports about the chemical
constitutes and the function on M. indica leaves volatiles.

Adopting the steam distillation, followed by concentration using high pure N, the volatile oils
were analyzed by GC/MS,and their relative contents were detemined by inner standard.
Meanwhile, the difference between the volatiles constitutes of mango tender leaves and function
leaves was compared.

The result showed that mango tender leaves and function leaves had the common constitutes
included [+]-2-carene, 1,3,6-octatriene,3,7-dimethyl,(Z)-, 3-carene, Beta-pinene, Beta-myrce-
ne ,Alpha-phellandrene, 3-hexen-1-ol acetate (Z)-, 3-hexen-1-ol (Z)-. Among them, the terpene
was the main components that occuping the 75% of all compounds. And the [+]-2-carene was
the hightest in relative amount both in tender leaves and function leaves. Besides the common
components, the mango tender leaves volatiles also included following components:
1,3,7-octatriene,3,7-dimethyl-, D-limonene, 1,6-octadine,3,7-dimethyl-, 3-penten-2-ol, hexanoic
acid 3-hexenyl ester and so on and the function leaves volatiles components also included:
Alpha-pinene, Limonene, Beta-phellandrene, 1,3,6-octatriene,3,7-dimethyl-, Alpha-farnesene,
benzeneacetaldehyde, 1-hexanol, Camphene and so on.

In conclusion, the main components of mango leaves were terpenes, ocupying 62.5% and 80%
of the compounds of mango tender leave and function leaves volatiles respectively. Knowing
that terpene compound such as Limonene et al. had allelopathic potential, so the volatile
components of mango leaves may also had allelopathic potential. The data of analysis and
identification on the volatile of mango leaves could offer the foundation for research further the
mango tree’s allelopathy. Meanwhile, it might help us to understand better about the relationship
between the mango and insect pests.

Key words: Mangifera indica; Volatiles; Allelopathy; Chemical component

* Authour to correspond
- 08 -



2 = e R A R T 2RI 22 0 58 UM A E 2 Rt 22 0 2e . IR RO ZH - vh (B /KRR AL A TR 3
FAO-China Seminar on Rice Allelopathy

BIOLOGICAL INDUCTION OF DIMBOA IN WHEAT
SEEDLINGS BY WEEDS

Yong-quan ZHENG ', Jian-lei YU?, Tongchun GAO’

"Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100094,
China, ° Institute of Plant Protection, Shandong Academy of Agricultural Sciences, Jinan
250100, China; ° Institute of Plant Protection, Anhui Academy of Agricultural Sciences,
Guangzhou 510640, China

For the first time, it was studied on the biological effects of 6 weed species on DIMBOA
concentration in root exudates and aerial parts of wheat seedlings. The results of hydroponic
experiments showed that DIMBOA content in both root exudates and shoot of wheat seedlings
were significantly induced by 3 weed species, i.e. Digitaria sanguinalis, Avena fatua L, and
Amaranthus retroflexus, and the induction effects happened to be in the 3 different resistant
wheat cultivars (Zhongfu9507, Zhongbeizhong39, Jing411), while other 3 weed species Poa
annua L., Lolium multiflorum Lam. and Capsella bursa-pastoris showed weak effects on
DIMBOA in wheat root exudates and aerial parts. Grown in pot, the biological induction by the
former three weeds gave the consistent results as those grown in hydroponic solution, but
DIMBOA content of aerial parts was higher when wheat grown in the pot than that grown in the
hydroponic solution. When wheat cultivars were intercropped with different density of D
igitaria sanguinalis, the general trend was found that DIMBOA content in aerial parts was
positive correlated with the density of Digitaria sanguinalis, This result implies that changing
the density of inducing plants may be a useful way to artificially improving crops resistance.
Key words: biological induction; wheat seedlings; DIMBOA; digitaria sanguinalis
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ISOLATION AND IDENTIFIED OF ANTIOXIDATIVE
COMPOUND OF MONOCHORIA VAGINALIS’

Yong-jun ZHOU ', Nai-yuan DONG " ?, Liu-qing YU'"
'China National Rice Research Institute, State Key Laboratory of Rice Biology, Hangzhou
310006, China; * Collage of Plant Science, Jilin University, Changchun 130062, China

Antioxidants are important inhibitors of lipid peroxidation used not only in food preservation but
also as a defence mechanism of living cells against oxidative damage. At present, such chemical
antioxidants as BHT, BHA, PG etc. are commonly used, but they are harmful to human liver and
lung, while natural antioxiditive substances extracted from natural plants do no harm to human
beings. Monochoria vaginalis, the experimental material, was screened from twelve weeds in
rice field by a ferric thiocyanate method (FTC) for its higher antioxidative activity. Four different
extractions were separated with different solvents from 75% alcohol extraction of Monochoria
vaginalis. Their antioxidative activities were measured by means of iodine method. The results
showed that the n-butanol fraction exhibited the highest antioxidative activity, not only
significantly higher than that of CK but also significantly higher than that of tea polyphenols
(natural antioxidant) and butylated hydroxyl toluene (BHT) (synthetic antioxidant). Four
compounds were isolated from the n-butanol fraction by using column chromatography and two
of them were identified as stigmasterol 3-O-B-D-glucopyranoside andp-Daucosterol by means of
MS and NMR analysis, respectively. The antioxidative activitiy of them were estimated by ferric
thiocyanate method (FTC). The result showed that the four compounds all exihibited higher
antioxidative activitiy than BHT did.

Key words: Monochoria vaginalis; antioxidative activity; isolation; identification
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COMPARISON OF PHOTOSYTHETIC CHARACTERISTICS
BETWEEN INVASIVE PLANT LANTANA CAMARA AND ITS
COMPANION PLANTS

Hui ZHU, Rui-jun MA, Shao-yan FANG, Dan-sheng CHEN, Shuang-tao WU
1.Department of Biology. Hanshan Normal University, Chaozhou 521041, China 2.Research

Institute of Enviornmental Chemistry and Technology. Hanshan Normal University, Chaozhou
521041, China

The alien plant have a strong adaptation and tolerance in acclimation to environment,which was
one of the important factors that they can successfully inbreak.The characteristics of photosynthetic
physiological of Lantana camara and its companion plants Bidens,Urena lobata,and Achyranthes
aspera under different light intensity and different CO, concentration were investigated .Results
were as follows:(1)Lantana camara and its companion plants all have higher Lihgt saturation point
that were more than 1200pumol'm™s; their show a strongest photosynthetic capability in strong
light condition.Light compensation point (LCP) of Lantana camara was 13.58umol'm™>s" , which
was lower than that of other three species; Quantum use efficency ( QUE ) was
0.0503pumol'-m™s™ and also had the capacity in acclimation to shade environment. (2) With the
increase of control CO, concentration ,the net photosynthetic rate of Lantana camara and its
companion plants were raising.The maximum net photosynthetic rate of Lantana camara
was33.0755umol-mol™ ,which was higher than that of other three species ; CO, saturation point
was 1350pmol'mol™’, which was only lower than that of Achyranthes aspera Linn ;CO,
compensation point and carboxylation rate were 61.78umol'mol and 0.0324pmol-mol
respectively,which show that Lantana camara had a strong capacity for the increase of CO,
concentration . (3) The increase of control photosynthetic active radiation and CO, concentration
had little effect on cond and Trmmol of Lantana camara ,but promote the WUE. (4) The above
information would be helpful for understanding about Lantana camara in aspects of fast
growing ,great productivity and competition ability.

Key words:Invasive plant, Lantana camara, Companion Plants, Photo-synthetic active radiation,
CO, concentration, Photosynthetic physiological characteristics
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PRELIMINARY STUDY OF ENVIRONMENTAL FITNESS OF
MAIN WEEDS FROM THE IMPORTED GRAINS’

Jin-wen ZHU™"! | Zheng-hua QIU %,Guan-jun JIN', Xin-wu YANG®, Du-jiang YANG?,
Yu-qiang CHENG", Jian WANG?,

1 Department of plant protection, College of agriculture and biotechnology, Zhejiang University,
Hangzhou 310029, Zhejiang, China, 2 Zhoushan Entry-exit Inspection and Quarantine Bureau,
Zhoushan316000, Zhejiang, China; 3 College of Bio-Safety Science and Technology, Hunan
Agriculture University, Changsha, Hunan 410128, China; 4 College of life science, China
Jiliang University, Hangzhou 310018, Zhejiang, China

The influence of temperature, soil moisture and thickness of the soil to seed germination of
ragweed (Ambrosia artemisiifolia ) , false sorghum (Sorghum halepense ) , gill chrysanthemum
Nim(Sida spinosa) and split Pharbitidis(IJpomoea nil)was conducted in this study. Germination
of ragweed, gill chrysanthemum Nim and false sorghum was more suitable when the soils
moisture was in a range of 85% -100% of soil capacity ( the soil capacity was 13.7% in this
experiment). There was no germination for ragweed and gill chrysanthemum Nim when soil
moisture was below 40% of soil capacity, germination of split Pharbitidis was increased with of
increase of soil moisture in a range of 45% -100% of soil capacity. Germination of ragweed was
more appropriate at temperature range of 20°C-25°C, the germination rate of false sorghum and
gill chrysanthemum Nim was increased with the increase of temperature within 15°C-30C,
germination of split Pharbitidis was more appropriate at temperature range of 20°C-30°C.
Germination rate of ragweed was relatively high when the soil thickness was in a range of 2-5
cm, germination of false Sorghum was more appropriate in soil thickness of 1 cm to 3 cm ,
germination of gill chrysanthemum Nim was more appropriate in a range of soil thickness of 1-3
cm. The germination rate of split pharbitidis was relatively high when soil thickness was in a
range of 1-7cm ,over 7 cm the germination rate was lower and there was no germination when
soil thickness was more than 13cm. Competetion of soybean and ragweed was conducted in
local field under natural condition, seeds of the two species were put into sand in the same time
for germination, the seedlings of two species were transplanted into the field in the same time,
when the plants were in growth stage of two leaves.The density of soybean was always
4plants/m” in all the treatments, and the density of ragweed was Splants/ m*. 12plants/ m” and
21plants/ m* respectively,which was signed as A,B,C treatment, respectively. The results showed
that, in 10,20 and 30d after transplanted, the average height of soybean in different treatment,
was 2.61, 2.29, 1.94 times of that of ragweed. But the total leaf number of ragweeds increased
quikly, the average leaf number of ragweed in different treatment, was 1.35, 1.42 and 1.49times
of that of soybean, in 10,20 and 30d after transplanted. There is no Lateral stem apical at 10d
after transplanted for ragweed, but the average number of lateral stem apical was 3.68 and 9.03
at 20d and 30d after transplanted, which was 2.10 and 4.21 times of that of soybean, respectively.
In conclusion, the results of this experiment showed that the fitness of ragweed, false sorghum,
gill chrysanthemum Nim, and split Pharbitidis in the environment is high, the seeds of the fours
species can germinate in most parts of China. In early period of co-grow of soybean and
ragweed, there is advantage in height for soybean, but ragweed has more leaves and lateral stem
apical.

" Project supported by the Science and technology department of Zhejiang province (No.2007C22014); General Administration
of Quality Supervision, Inspection and Quarantine of the People’s Republic of China (No.ZK200620)
**Author to correspond, E-mail:zhjw@zju.edu.cn
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THE OPTIMUM CELECTION OF BARNYARD-GRASS HERBICIDES IN PADDY
RICE FIELD

Huan-min WANG

Institute for the Conntrol of Agrochemicals, Ministry of Agriculture

Abstract: Strongths and weaknesses of 10 barnyard-grass herbicides used in paddy rice field are
compared mutually. An optimum celection of these products are proposed
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AR LA ZE N MERaTERE ) GFRYHT =4 K7 bl OBEE . 28BS RN D,
F R A TR AN A2 7%
3. 4HwEEN

REAR, KRR, wIPRE R . KIPILOK, oS
FI=ANr s SRR, I T JARE B B4 (17 b (R 8 738 o IR AR YA
JTHEIRYE, FEXCEAEPERIR S . T 5, R PERELS (AT =447 WAL, 23 [
IRES /DAL 1-3 JU/AT, (H ] HEE IR 2 AV 22 3 R M R AR 1 7 S (R a2l DR A8 8 ) 7 ) K i
e N AR A A BT T2V A A P EE R I 25 R 558, AR I 1-3 7T
TRTRPTRETRAN) . 220 20 ZAEMIACRE,  BRMUPIPUACIE PRI 2 1) D22 KR8 n . ik
PIRFEA HH MEARAT LR IO BERE WU H AT BT AN & BEAE 2 R TR MRS AR e 4R SR T 2%,
RO AR RIS KL, TeBEE IR W) S, KRR RO AL
AIRERMGRINE W B L, AR Z I 28, B8 ALTT A8 ™ i U BE T 52 BB

I LA CRIP AN O J5 ThT A S L, SR S B BRI 5 (10717 37 15 A7 A 9T P A LR
S/ I N NI N R T P AP S L1 K S VA G P A PS SR C A E Pl == S U NP %S
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LA, R IE DR BRI o HORI 8 A, AEAT M L, U5 s
BRAERR BRI . O TS BRI ENIAER], B AR LR L R 1

(D) A5 T FREA L REAL N T, BRI X R, S48 SO S5 L N5
ARWE R B PO 7 o AZRMR K AR S R AT RSB P (1) 1 T, AR 28 R E 1)
[RIRE— 2P Rt

(2) B AR RN /N A R v MRS FH o 5] o A 2 (1 i S R e AL PR 5 1277 i
R A 2, B DRI RS RR, A RO ahe i .

() IREAL S, P mfEAR A RBGEREIL S A FE R R AT, B K
ST RS BRI S 152

MR, AN WIS R R 2, EAER B L R RAR S S (TR R R dUR AR
b AR BT ERAS A F R i A NATT AN 5 31 i B KA 5 BEAGE AR 24 1) 2 1) A
9, DA BRI SR PEAE Pt s 1A, AR N R B ) E AR A kX
i, DASRAEIR TS AT A AR R, KT

S 3CHR -
C 1) ZEDRYE,A=BE AR T, 55 I g KRS A8 7= R0 = = (1 s i [ 7). B K A ARH2,1995,9(2):103-107.
(20 ZEE, FMRIR, BEERE. HURPHIFIRH D R R AR R R T (). 2258, 1992, 3:
Pl-4
(3) g, RGN S5HUR, CEMGRARE B4:. 258, 1992, BT P28-31
C4) SEHEL Fik B B RKN BRIME WA RN SRR Pk (. R
24.2006.Vol.45 No.12 P 859-861.
C5) BEANERFRERI. T RS RN T R B2 7T (] 5 e Aol oK 272741, 1993,14(1):103-108.
C6 ) BRNIR MR ARV T E R DX R0 R B PPy PERT ST [T]. A 2R 5 55 4 7H,1993,(1):18-20.
(7 ANVEARZKERT 9. HrdmAc 25 T, 1989.10, P468, 477, 492.
(8  ANVEARKETT g, B A 25 T (E45) . 1998.1, P370, 381, 428.
(9 WM. R RSE AR TS 2007.1.20 , KEFR (B/RE) , P1-6
(10 5K A AL RBRELA ) A A < T . T EARZ, 2006, 1: P18-19.
CLLD Bk, PR, DRESEY, MUk, 4. e %, P309, 315.
(12) C DS Tomlin. The e-Pesticide Manual. Version 3.0, 2003-04, Field of use, Herbicide,
bispyribac
Sodium(82), butachlor(100),cyhalofop-butyl(195), molinate(560), oxadiazon(600), quinclorac(712),
thiobencarb(747).
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MBS RAFEERER AR T T EREEIEN AR

BT
BTG, 650034

ARSI T VYRR AN 3 ZE A M R R AR i, R FH R T7 sC PR AR FE N g 1) 3 22
H A EE Coxyfluorfen). R+ HiE[%E  (bensulfuron-methyl+
metsulfuron-methyl). K% (bensulfuron-methyl). T % fi% (butachlor). »d i
(ethachlor) SFFRFLFARIT, JF4&H SEibREILRIRE, K RET A FKRE AL IR e
A AR B BT, 3 v PE U A A 5 1 3% 2 1R 0 ARG 6

FKHEIRVUR AN, KFEA", 225 BikR

= FA R I 2 BUR A AR AR B A oy, AU R, B HUIEIR, BERRER], 4
VN TETa Y e S o/ A N S P75 Sy S i I A e o S 7S B R R EE AR 7 o S AN G /e ¢
O R EXAEIEER: T R IEET,  HRRKEREE—FER . AT, 2%
WASHE, B2, LB s, RGO IR KAFHE . B akmbl, gt B4R 0T,
MAEBA R o, T H B AL T RS RS, TR AN R AT SR X R 22 1
TG RIREAKAR, AR FERED A N D9 ERAs 205, 1 HA A St s LA e

N TR R E W, H BN HEAORITTG, A AR AR HE 8
MR, MAETBCR, WIFUTR TR ABREDEOR, IR ERE & KmAHE . )\
THAEARK R IL T ZE B AR VORI B e M EF5 IS 5 1R B 1 AN B 77
LA ENE Coxyfluorfen) . R+ H i [% (bensulfuron-methyl+metsulfuron-methyl) 45
) N B ARG A 7 BR Al . 7Ry, 8 T R M BR BOR R, Bl 222
BSR4 5 RE B 73Rt

1 PUXURR AR B 16 MRS B AR PSRN R 20

AR G D, PSRN 28 5 A E BA LU R UM AL (DRF R Z,
AT ERR, BN, FFERA A, A RARRISFERIZNE, AT M5 A
RS, A ZFEEMRG. ORHTHRAME., FRPPE . ME R Wil SRR
Ay RGBT AR, A 755 SO, e R SRR R R . HAiy
DRFA A28 QOPLE R I o0 A AT PRI, SEPRELRE T v b il B A
N, MRS BB, =R BRASE M R RO AR s AR IR T R AR
PR NPT (OIKFEH AR A A28 RSty — s 2257, RSB, MY
T AR AR LT AR IR HEKRAME A BAS B 2 & AR K TR AR
IKIE TR A GUACRITE 2

R 1 TR RS IR

& B K 5l S %
AR R I, | MR Echinochlora crus-galli (Linn.) Beauv.
LA T4t Leptochloa chinensis (Linn.) Nees.

HAEFE I | Rottboellia leavispica Keng
ARV EORL g, | R AR Cyperus difformis Linn.
o H SR | Fimbristylis miliacea (Linn.) Vahl.
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HE i Scirpus juncoides Roxb.
— A Wiy Monochoria vaginalis (Burm.f) Presl. et
Kunth
TK G Ammannia baccifera Linn.
2K | Ammannia multiflora Roxb.
K Vi Blyxa japonica (Miq.) Maxim.
b % Lindernia procumbens (Krock) Tang.
BERL Lindernia crustacea (Linn.) F. Muell.
AR Dopatrium junceum (Roxb.) Buch.
Job R Lophotocarpus guyanensis (H. B. K.) Smith
FETAK Blainvilea acmella (Linn.) Philipson
T Ludwigia prostrata Roxb.
IHEAE Sphenoclea zeylanica Gaertn.

= &EVEZE | Elatine triandra Schkuhr.
B RAR | W EEM Paspalum distichum Linn.

B HH [A]fSEH | Ischaemum rugosum Salisb.
ZAEE VSRR | KIS Juncellus serotinus (Rottb.) C. B. Clarke
L i A JEE Scirpus planiculmis Fr. Schmidt
S EEEEi) Eleocharis aricularis (Linn.) Roem et
Schult
ZAFEA R | B Ak g Sagittaria sagittifolia Linn.
% R Sagittaria pygmaea Miq.
KIE Jussiaea repens Linn.
M57953% | Rotala rotundifolia (Buch.-Ham.) Koehne
B Marsilea quadrifolia Linn.
EAESAN K Pistia stratiotes Linn.
K Spirodela polyrriza (Linn.) Schleid.
AL Salvinia natans (Linn.) All.

AR TR R G 0D AT RS . HZ5s . M2, B KE BAE DT T 1R, I
W AZFRIAE it 73126 FO RS s T 2 BRI AR 2 S YDA 2R 224 PR, TR
JoAE) T ARSE 910.14 H o IR RIEET R, 10% 1 WA+ PR m A ) A e FH 24
3-10 v, TU/KMEREARSS 8 RAATMZY, MHEE, a3, —8m8ek, uig. milybhs
S8 2 i e RS BT RAFRI R, BREDACRIL 80-90%. IEAL, X 10% 1 fif e + i fid
B YRR R 50% L F g FL R H ISR A 1 WS, RIS b T
AT . SRS BRNGE .  2R RSN ) = AR A 5 W 0 B0 R A% B Y T
i, 1992 FFEFLEVURRANEIN 2 205, 2 FE AR 2 2 SR 280605 A R ks
(bensulfuron-methyl) “ WA FE+ FRSEE . 5 A T 5L (metolachlor) . L5 fi% (acetochlor) .
T %% (butachlor). WHJZ (ethachlor )\ $hEiif (prometryn). L5 G F MK (oxyfluorfen)
SENE TR A B R REAT T SR AR ARG (36 2), S5 IRRH, mih b S ) D
WA CGOrfg 1), DLW mERERE 570 CRAFIN)D 4005 O% g, N EE (KD SR
BCAE FH Red KRG S miBR i AR, PR 29 iAs . oy, SRR+ RS [+ £ B i
(bensulfuron-methyl+metsulfuron-methyl+ acetochlor) [FIVEACHIF] 10.6% £ J1 vl Ky
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A, BEARBIERAE. Tar. WA, RIBE. Mg, A5, Ko, FRIPE. oK
PEL S, BERL ZEWBRA. WS, NREE. S HIRIE, R BT
RS H B IU T EARLIOR, MRS SR E A Bl 1Y) = S0 SR C Bk 5 5] o e
I FH B S50 = K bl RESE AL TR 1 1277 .

BENZA—tal, TR BR B RRTE XU O AT e, i g, g, b
WekE, AR T M. “WRERE R A NI . LSRR R AERR TP ER R R, AN
SATFI T B RT3, AR ER T L, FRAE A, i B, AT R E
bR R RERUR A 57 S T e RS o reEAEsidt s BhiAB AR S5, BRI BR3E. ACRA
Bli s WAL BHEYA DO A R, R AL S BR B BOR MHET n DAl

2 KELAFKRBER, B—PREERARN R FENY &

S NS R HAEPE R ARG . s A RS B R LF AR N 224, WR
BB R KB Rk ARZy . DX e BRI S FHEE A, il e e A+
ARBIE, AT TS A FE KRR T B

BEAL, T HE DR R R X R 1 i e A KO, I N LR LI A (D
EAMX TN FIKFEA AR . FOXURN HIEIEIR . S feids . RS, KELA
FARRAEF G HRMERSAE . EVONNRBURF RN 53T TH R TR, SR
HRRRE (EAFHE N KRB HAMEE NY 5117—  2002), 454 PSR it 2AR TS
W, HIEARMX T A FRFEAEZ AN, AT B, &28 CRERERD 2R\
BN, BB R a R A HY TR bR . QI e KREA =8 B X 3. M
PRI AR ) AR E CE AT KBS IS NY 5116—2002)
RO EESK, XFstuhy Bhig AEh S KR~ X IR B3R AR 5S4 T IS DRI PEARY
P H ORI B 2B P SR AR 1 AR = X3k, AN IRIBURHLHE f5 A, RSl &8 L.
VAL IKFEAREAL A P /sy it . FEAR SIS R4, Rt E, =R BE Rl
FE b TR S RN B ARAE, PR R AR, REAR R R R R R, A
ARIFEAE P~ IO RE X A sy, DL sl 4 MNIC 2 FK GRS UL 2R 77 o B PR 7 o
FFETCNE M ICTSR, Fed N @ RN BN R AR BaBeEin T, i
g, e E ORI Mg B Te A SR = bsak, DL PUR R K TR %
ENORIBEN DS

PLE &I AR W e A 1 St PE XU A ik B v MK R AE = &1 L — AN &
By, ANNAEEAN MRS . i, 1 HIEReIE My KI5 4 ).
MK HKE, AR TEEA ST SR, KEm. L. @k, ES. 2arl,
TR 18 76 U 4l AR ML ERAR AL TR ERE
Sk

(1) P EEREBE = s RO, VIR 5%, g RIE L, 1984 4F
(2) oo, hEREZE, ERREGEE tReE, 1991 4

(3)  AiEf, HEDKAZE, B AR, 1990 4

(4)  ARNFBARLRENT g, Bram R 2T, AR AL, 1989 4

(5)  ARMASARLRET i, Bram R AT M (SR8, PRI RAE, 1998 4

(6) PR AR A™ dh iR e axid, VAT Ik, 2006 4F:
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WMt E AR ELEMNERILEHREAR

R
WAL B AT e e R AL T

WHE: ASCRGS TR S I 2% B0 AR AR AT, 2B T S H % SRh RN VR K
AN AL Y B T, BRAR T I AG S F PR % B R A v e R AR AT, — T 10 T4 11
H 20 HZ ), AFT2% 5 b e AR F AR D 1 70%~80%, XS (A KA ™ &
WA K, 2L ek . [N, e ISR 90 % e R FLM. 72 %St N EE. 50
% I RE N WP 36% &5 LR FL . 52% i EE CT R FhEED SCy 5 %K
R R FLIM . 10.8 Yo Rt FREFLIM . 15 %R R R T, 10.8 Y% BRI R R 24%
R 15% 042 6.9% J8FH « 50 %Y ERk RBTFH] 75% % 41 % &% WP, 14.5%
R A B RR R WP 12%05 Bl - B R EC 20% 1 B R K FIAT 15 % 158 K 22 /K 714530
20 Fer B B 1] 7 o3k ¥ =5 P 8- 28 2% R ORI A T8 — U6« S5 A7 B 08 T VIR 24 Ak 24
BRAFAE 1) 2 T i) RBURT A R B P 338 24 5% S

KEEin: WH RE RAENE LEPR

PR S RIW iR SR 7/ P = P QIO RE gR M1 s S U S R Bl o < e A EE R i
TERE XL o AR U (3 RN Ml 54 (K R RE il S Bope AR —
DY Ko R AR ML, fEFHE. B0 T LOE SOl E™ 10%~20%, &%
PR X2 o0 Wl . > S w2 | B e e O T S S R e o 9
R38R m] A0 7 S (1 L8, A pn Sy s R A A2 DAL, 2 B i 2 sk
S YRSl 1 1 R N P S VA1 22 U 11 B P e S (1N ) P T B 16 RN S S
A, KIAEWI RIS, JEAECERA b, RTEAT (0 A BRI BR A A T ok, AR
AT IEREW 2 TE MR, OB AE SRR A G A i BA R . 2B 2GR Y
LT FEAIA A BB AR, BURE TR S5 T
1 HSRHERFE R AR REE

WAL SR A, S B2 A 2R Brakde . BRE, Besknr, R, AL
R, EBEERARI MG L, BB, WOKFE, MR, KESE, PR, ik,
BEREAN . KO, BR. B EEg), Br2ie, s, —aE. D Rk SESAER N
AR TR BHERET B MIAFE, 2 S M SRRRR AR IR . IR 2E A 55
X ECDUH DX IISRE H SA T Ry m A AT I TR ] A 4L, A — SRR s, £
B G 2 5 B A SIS L, o, SRR R AR DL AR R R A,
TEAARIBFPON KIS B #ese, WAL POG By JIRa . 4. /D RERAAT
P B 4L, RE—uiE ErguhseH, BHOhKRE L, WK RARZSFEILE R
B2 B (BESRED, WM AR N R R, AR 7ok, S

HATH KT H (2001BAS09BO7): L4 T RIS HEARBII H (992P0504)
E# I RIOGE1938—), B, TLAmEA, WIFCR, FEMNFREAEY AR RGARETT,  027-87389009,
Email: zhwda@163.com
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BRI, K ELSEH T — e L

RS EREE S ARV B — SRR 2 A, JrE e N LR paRs e 52
SRR IERR T 32 S 4t I . FARBREE R ZR (P o, 1852 B R # I13E,
BFEAEYIRAL . BHESE I R VERTRBR A N S5 S AR B RER A o — R %
EREE, BEA R 24 SRR 1) — ROt ME, SCGRILH A SRR REA R IE: (D) R-hiEE S
FE-TIEVETE R T PIRD 22 AR I A ST, A FHAE Ze g e . K. B 32 M il
AR, JEEEREA LW B, SRR ARE. BT RIEREAR, B
TR ZE R R AR . QBRSO , Hn T A S I kR R ), i —
B 24 1 BT 24 1 A B IR BRI L AT RE  (3) F T AR I EE 11 52 A 1 A2 4k
THSE HH 2 ORISR 2 AN A AR AR o BRI 1992~2002 44 [ A VE 495 B R T Foit i o
25 LR TR, AR e, RARIAE N 2 KAy, B e e
BAJE R 20 d(11 Hh RA)), e  RARI SRR AR 1) 39.8%, [EIH I Hifh 2
KA, O R R IAE SRR AR T (1) 20 ds IS A AR IR I SR AR R R A R
41.4%. AT CL BRI A S e A, AR I A R AR s R B AR, — T 10 AR
11 J1 20 HZZfale ghsefE w2 a2 e s, W FEEREBUONOEBOE . 598 =l
B, RSB M, RS AE KA R K . IR — AN/ R g, H
i, JEH T IR e A K IRGE, HRIBH ], XS A A D AN S T i AE T,
A SE T
2 VIS H A A 2B R

A HT B (7 TSN T IR BRI 70%~80%, X WIS AR KR P i S i AR K
SEAH R BRIGOCHE . BRI, PR A Py S T ) A AR, IR A B ER, A
P I RIEAT B BR, X HEA AT 2 B R0R 2] 90% LA I

R BREL, D207 bt 42 HE 5 R R B0 (1 A AR AN RERE S KR /N o BRI 4%
it 24 (R AT 53 A R T RS R R S A B =
2.1 5w AT ECRS AR AT AL CHELRE AR SRR B 55 S R SF R, B RS AR AR
AT 3 d WD
2.1.1 ERMEFLM. FH 90 %R MEFLM 750~1200 ml/hm?, 57K 500 kg/hm?, 80 d Xy
SE AR5 R ORI K SE R B 353 A 93.14~97.19% 85.11~93.18%- 100%, B3k
B2 m TR 50% () S EE R FL 1500 ml/hm?,  HLAE 2242y T g 1% R
2.1.2 FNERE (FURED. XHEE V2 4 S8 BAR B e, B wseesy s, &
— PP RS IR R A TVE: 72 %S ELEE 1500~3000 ml/hm?, 5K
600kg/ hm?, 70 d SHHEE A Z2 00 . 4202k . FRORIKE SE 13 FERE 2503 ) A 91.43~100%-
91.51~96.26%. 88.74~93.08%. 100%.
2.1.3 B WP, 50% 1) EE F R WP 1500~1875 ml/hm?, 57K 750 kg/hm?®, 30d
XTI SR FH A= B R RIORE K E 25 FE BT 2453 0 R 99.37~99.72% 99.32~100%
2.1.4 BEBRARARE BRI R B W o 36% %5 Z SR uh, A7) E k) 1875~3000
ml/hm®, 567K 750 kg/hm®, 100 d Sy 52 AR 28 R S0R /K 5 38 10 58 B 3043 390k
92.34~96.98%-97.17~100%- 100%; 52 %6y L35 CT Hie- b 55O SC, A A 3000~6000
ml/hm?, 57K 750 kg/hm®, 60 d Xyl R BR . A= S82k R BRI/ 312 (1 35 P B 25502 )

M 81.51~92.25%. 93.33~96.28%- 94.49~96.09%. 100%.
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2.2 HiJEzEn Ak
221 PR ARARILE, AR EEAREERA . SRR R St R R
IR IO, . AR 1~4 W, B 5 %R R R I 750~900
ml/hm® B 10.8 %3 a6 HEAEFL M 450 ml/ hm? B 15 % K5 R AFLM 450~750 ml/hm® B,
10.8 % UM R R 300~450 ml/hm® BY 24 % M55 150~300 ml/hm* B 15 % T2
300~400 mlI/hm’ B{ 6.9% &% 600~750 ml/hm?, %f7/K 450~600 kg/ hm?, BI5Jm55%, X il
S R AR} % R A 22 UR RN [ 5 (1) B 25 R T 3k 90% A o 1T 15 % THAR AN 6.9 %6 8 5 %) Y
MR TLT
222 BikriEm R, HETN AR Z S iR R (SR v ), S, B 50 %5k
RETFH 450~750 ml/hm?, XJ7K 600 kg/ hm? Wi55, 60 d %f 282k Bgk, 4/, ek
FEEEB Y A 95.39~100%- 93.51~100%- 91.67~99.08%. 100%.. 75% o /KIEH & —
B35 763 9 = FH R 42 23 5 S R A B 0 s A2 7] Ti] X K B3 A8 ] I ) Bt AT U R B
i F 754 100~200 ml/hm?, 567K 600 kg/hm? W55, 90 d MARHESE . K ELSEMIBE 2053 5
4 95.59~100%- 91.61~95.87%.
2.2.3 BHBRARARI L SR L G RO HAT, NARZ SRS RR SRR,
MAAER 2, IS ERORER A ). . FE LRSS, BT S) KI5 ANA,
Jr LB T AR 1 22 S B AR O, At FH IS DAARZE 0B i, AT D0l = FHOR AR A= B
2SR A DI ROE R 90% LA b. F4h, HEWZERAIW:;  41% 5 5% WP,
AR 450~1500 ml/ hm?s  14.5%K8 -l K- 55 R WP, I 4 750~900 ml/ hm?;
12%75 FE - 258 R EC, Af FHFIE A 2250~3750 ml/ hm?; 3X = AN K ZEmM-ab P70, iy &
FUR 1.5~3.5 I, -8 2.5 H~2pBEM], 60 d BTN FH R AR 4 H0F i i A o () 2554
B %053 4 93.02~99.70% 86.53~92.24%. 94.49~99.49%.
2.3 G =2 B )
231 EEA . SR HEZZW . BRI K. FORFERIE B R AL
B RAER, s, Tk KA TERR B, HoX e 24y . 3 B AR Sa it = AT A
77 20% A Bk K] 2250~3000 m/hm?, 567K 750 kg/ hm?, 80 d %S R AR}
R I P e B () 2 B 35 FE B R0 3] 93.85~98.93 %, LN SR B K 95 R0 22 .
232 wHZ . 15% MR 2 KFIBT BRI H IR AR R i, 4 B A 3 R R
Uf, HXHmEEIC2yEE, &M H T bt i s R . HERE RS 2000~5000 ml/
hm?, 57K 600 kg/ hm®, 90 d 5= M R A Rk 4k w0 0 i i 2% B0 (1) £ 4 5 T I 25008 5
95.53~98.49% .
2.4 “—R—HBREL

ZITE N RSB B X B A i BrEOR G SR AR AT, 20 %
SCIEERKF 2250 ml/ hm® 5% 41 %ARIEKF] 1 200~1 500ml/ hm* 5% 10 %5 H K 6
000~7 500 ml/ hm*, X§7/K 450~600 kg/ hm® 5%, /K 2R siik . WSk,
W it U T 470 R TR0 48 i 107 T A% A 7 3R A B AT -4t 1], DABBR Rt 2o T Ll
KRB RN AT, BIAESER AR AT, B R BRR, 200 77 & EL A, IURCILA .
CREBPEe R B 3~5d, BAEE.
3 VHISKE H AR AL S BT B A AR ) E 2 )
3.1 AR BB
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2K, W T IR BRBL SRR —, W ZE A PR B S AL AR TR . AR R L HIRR
RE, TIEAIRAEN RS, BUOERE AR EFIE, PSR, BRGNS
B, AHSE, ST R A R ER R D, BRI A e TR, DR, AU I SR H
AR B BR BRI A A JT B, R S0 2 i 24 551 R B — ) SR 10
3.2 HBAr A BN R B ) RO T B

AW REME R R . S RGBT 24 W i, A7 A B AR B BRASCR, Al
MFREZE IR R RS R 30 %~50 %; 53 Fan A2 50 LR e U tEth 2 N A
T B | ey B T A
3.3 AHEIRINA KA

SEAFMBERA: O B0 5 H BRI U N, RAETE R
BORMEZER, FrR S q BATInFI B AR 2y, WimslEmsegi®E, @K G
2y, G/NETH S 557 R ROE R SR I 2, PR st R R A, WIS O
B BT A B o s (OBR LT 5 [ES R SR M 24 55 A I E i A
4 XK
4.1 ST R I o) R

SR AN H )2 PR 25 KA R A R SRy AR e, H R A R
B2 NN R R TP R, 2% BV 48 HA) ARt AT BT AR A I R At ol B
B RG AL, ST SR T R ARG B, 20 T R A U
4.2 i A% P2 P I W AT v HE T A

THSE 2 DLER SR B B R E I N, BT AN B 2R S A R R
PR B2 PR IR YE HE A
4.3 TR | 1E R o A

BEX) 2 BTGB E 2 SRR Y A AR s B, AR AR e e b, 51
TR I ) LR T U K o s 34
4.4 RIHES St LBREIAR

TR SE — OB X I BHEROR, BfAA T & WA m8its. Har, i
B R K R A . B A & S S [ BR A, SEAT A b Ak
T REIH R PR AR = A, P A AR
4.5 BB SR PR AL &, TSR AR L

KRHBAE R, GEL%A, SR SR S R P RR e, e G
BiikR, XTSRRI AR R AT SR AV B

BN WIS T AR R R A R AR PR, S IR AR B w5 . A
X B H R i R AR I B R s RS . VR RRIE RV S & A e 4, A fig
AT AR ) A SR AR EA R
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DR RRE AARARRLEERET TR A

gpae! ZRE? &= g
LI IR 5, 17T 3 041000; 2. 58 Z5IX fa (A5, 17y S5251X 041000

ARSCACIR T Wy AR OR B T )RR A N BT BR300 3.6% i 3 BV 22 542 . 48
AFERARREM LT MBI RGO, BLRANFI I & ANFEIN T 25005 00, I8t T EHOR
ZHTHE A R

KEEE: WHWERRE PAHRR  #TNA

UK, 53 RS RARRE e A r T K IE 22 i A A e sy, — s
RAEWERF KIS 1~50 25, Jk A AR J7 KR 51~100 25, FUR AL 101~320 &,
2007 RS F AL 162 JTH, H/NEA = 28 B0 BB . T2 A3 2=
VEEE I, AR R B T, 2R AR, EEIAS RTINS TN
AP — KA. ST IX RN OL, 2005 AFLAK, AT ORE 5 R I S R AR
FRE R EFIER SR A . Y. Fyr =X BN R R X D BIA R AR
FE - AN AT T 25200 RS AR T ARHE) R H . 2006 “FEFK R 2007 4F- 4 [ T3 Y
FIRIRIE 6.7 JiwT, BRIV 3.6%FtHIBE G138 . BESERARINE, MRBIH0A
99.1%. FFZ5N Y Bk T BB 0L 80.4%~88.1%. RER IO/ NEH I 4 60 AT
DA b, 3 AR BB A 2E BB 115 2 L A 22 SR ARG Z R T — KBRS . 2007
3 A AN TR T SR ARIX A IF T 454 22 i RELE LR G PR In .

1 BRI

1.1 RGLFR IR : 3% ID IR FARN 3.6% [ T3 7K 43 OB 7 4 7 [ R AR Y Rl AT B
ATV R HAIRA T A,

1.2 A7 A A

G — T WP—16 B 1 HRE th Ui S5 38 %5 . FOR 730 HH 2] 8] 28 2006 4
11 H2H, 50 m. 2007 43 H 13 HA R, I REG 3 25050 m0E T 3R
XGRS . 2007 4F 3 H 28 HA 4 H 6 HR fEHIAE T AR I ) 25508 beikae, DA EERT
JEAEVEDIRI AN o 3.6% [ TS 52050k 20g/ R A 25/ AN AL B . RIESF R 100g. 4>
3l B KA )

1.3 7R3E L

AR HE BRI LR R AR R AR AR IRH BB B B U 58
X R EEAT o N2 R RO I 615, Imvr 8050 I 145, HEAINtA] 2006 4 10 H
5 Ho FHAFEZLDORARIT 4 BN SR IRE . 338 E. 2006 47 11 J] 2
HH 250, NGRS 228N 551, 3~5 Fits 2007 453 A 13 HEZE, M CIRT,
WL BEPE TS, B 7~10m; 4 J1 6 HAHZYN, NI HkT.
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14 A NI
NSRS AL B 5 RBENLIORE, BEREDT 105K, A 2 R A Rk
. ey TEPIRSOS e AR I L, A a R TR
SXof JH DX 9 22 R B m*—Ah B XY R R m?

PR = x100%
Xof FE DX 22 Rl e
DA TR (o) — AP ()
THEP = x100%

SRR ERE ()

2 Biiagi R S5
2.1 BORIMZ A i

BR300 11 J1 17 H, 84E 3 7112 HAS J] 18 H, Biva e R FE 2RI N -
2,11 W, AFEERARRIAERDIBOE 99.1%. gy 15 Ko T 2 ipk A K
W2 BANE], BB R ARG, MR, MR, B3 12 Hild, MRIX
SRR TR 2 15 B, 2SRRI SRR, BRITAOA 66.7%. 5 1 18 [,
SRR 7 K 2 T 2R 0 127.4, JaZ DXRRP oK1 38 T 258 A 1.2, BRB
L 99.1%.
2,12 W BEERAREAEKEY Wk 3 5 12 HIE, 122 KRN T
B 104y, MEX 74, AR 30%; 553 0 B IR IX P4 7 A4, AHEX
M35, EERD 50%; TR ERTIEX 8 am, ARHX 5 em, ZK&EU/D 37.5%. 2007
E5 118 HERFEIME, I & kT E0h 9.55g, ALFEIX Y 0.98g, THPIAL
H 89.7%. N HEDX T BAR AT EHCP IS 11.6, AFEIX A 2, 4rEEHRARIX 82.8%.
22 HEMARA T

BRI ) 2 2007 4F 5 H 18 H, BivARCR 3 BRI A 015715 22 £ K i3l
PR I PRGBS AT AR P IR SIEROT2e . G RARIARELIET . RA1E
MR DUR WS 2y (ALY oL NG 4 AR I ERIIS . FF
WF WA MNZZZ A F R D2 25FH 5, MWEL, R ke, 220, M, Bl
A, IR ETEAFN R 25 ARHEHZHEEE, B R A DU LA B33 1R
22,1 FEARW R RS

M2, R EA LA A H, BRm—RAE 90~110 cm, TiTARBEX 90% LA F (15
MR 57.3~61.1 em, FREFEIG 32.7~48.9 eom, [RILFE N 36.3~44.5%, R E—
B RAFIEN S
222 BAERP]E R

O FRFH T 22 R AR 4.2, 3 1 13 H 2 I RERE- V-3 e 2.3, s b %
N 45.2%. TR AR B>, R RO EC 9.5, A 19 BT,
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2 X AR IR 5.7, & 114 KR, TR IR R 40%. T Y 2 RS
FrArEN (1—45.2%) x(1—40%)=32.9%. 15 &M TFSLERD A 1—32.9%=67.1%
223 AR W skob

3 H 13 HH# (g 20g FatFS), XTHETEE 9.55g/50bk, ACEET-HE 1.14g/50pk, PRAK
THED 88.1%. 3 128 HA 25, AbPE 1.78g/Akk, AR+ /D 81.4%. 4 1 6 HHZ,
AEFE 2. 14g /HRR, HEET IR 77.6%. 3 H 28 H, fiwr 25g ST 1.00g,
PR H D> 89.5%
3 4S5
3.1 BV

MR HAHE R A E, HORMNH IR 2. R RARILE, [
R RICAE LW OER, BRBIROE 99.1%, BiiRRREE . FF (3 JIEa) il i
AR 20g VAT EE . A S, TEAE RN AR K AT T s> b, S
Tk > 3 81.4%~88.1%, 15152 M I/ HN 67.1%. RIEXNTTTE . £EPIETL
o RIS FRRE AR BIEER . FEAR AR 2 22, %
HPIEMRA WAV o W K O AR DS, & AR BRI AR R
A o
3.2 HESTAE AN
3.2.1 MK FD 0 22 A 22 . 22 SR AR R RO B2, I an it i
BRER, EBCKTIAHET N . AFE AR 20g.
3.2.2  HIEE B I BB A T . AR SRR AR B, ] A
FEFREDIE T o AHH TX 5 2R/ 7l b R AN 67.2%, 15— & B M1k B T H A,
X U R B A e BB R WUREMCRBIaNS, PIAEGEZAE ARt . N i
I RE R 20g AE, ISR 30g NH .
3.2.3 RS R T E RO B 2R B Pt 2 . BKOR it 24 S IR AR T 0°C i 2 J5 R I
Tk BFEMERMRIG 2 RSOl , — MR N R 7R 3 TR LA, LARI A2
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I XSl ARE L E R R SBRIUK

B FR EXE BEE
IR EALMFEIE Y R I )M 510640

MBS RSO N T ARSI S0 FAR S AT T, A SRR e 38 B, SJE T 18
B 27 @, LB O G, R R ORIP R, SR MK, W IR T B, e
27 Flto XIS 2R REREA AL AT T E, ) N D S0 F 2 B i IR DA S B P 2 A
N Sy ik LS K IR G AT T 44T o

1. JRER LR ST R

J AR SRR AR B, K EASIE T (8, I AR R A U CR o FRE G A
A VRS o ) ARG A = SR AT Jmy o 2T DX AR AR 5328 00 32, s A LARAR
B s, R R 2R . BT BT AR RO IR S, BRI O HY
FURH AL 0 B IS W o, 75 AR T2 T A AR AR S B ASEAL « B vBEAL A AR A 7
PGevt, A PN AI IR 7 R AR AR5 A g s A e S oA A TR AR 100
i (6.67hm®) B Lt 123 4, b 1000 B (66.67hm™) B EFKBUEMA 14 4, i
TSR — BB AR RS AEANBT K
2. NSO HARE R AEME LG FER I

ORI EE B EARY), MM, KRy, e fer X iRl —,
AR, DUZAREE, WAEA N 0 ARG, IEKTEAL, DA, IR
fadFE T, RSy, T MK, FPENNERIESS, KAl
F AR BRI, ARV R AR T B RRAE, PR TSRO )R, O
BRI S A P R R R I BRI N 32— i, BH RO AR R AR =g 6 H
9 H, RTHHHIRM . FEASX L 3 E X LA AT X 7 AR B 2 510 H
AT RGO A, BIFAASL 63 B0, LR (Im?) Sspfr, I FAURIRE, AR
FERPOREROAIN G5 8 2 A L ISR 9RbR, TSRO AL, PR B AR
ASEFARDL, B0 2R R A, A EAREE B BR PR A 4 o
2.1 FREMRE

WAL AR, S0 HAHAT 38 Fl, IR T 18 BH 27 & iRty 3 8L 8
J& 13 il B IREAT 15 BH19 Jg 25 Bl (LD HApIBERL, RARL JERFRE RS
W%, A6 M. 5Bl 5, SEEIRER SR B HN 42.1% .
2.2 ZREEEMSR

Fo a0 1 BECRBGE & B R AR FE I I, BAE 6 22 9 JT il 1) AR F il miite
LM ESAT, VI 85% LA I LR BIANFIRE L AR e =, AR 2 %S i R Rl e
BRI S SRR AL, R M X SO FH 2 B 73 Oy 4 RS, BB 2 i, BRI
AR — MR

G, (Portulaca olerace LA 56.74%) K] PHSE.00 G A2 5, A &35 47 1 ik
KA AR ERIL e v, X SO AR I AR R B R = B 7 A 2 5, B B ) I
M HUGEBKRIBE(Cyperus iria BHAFEEN 8.70%) T JF (Digitaria sanguinalis L3N
6.38%) M3k i(Amaranthus lividus PRFEH) 5.83%) N EIILE, {E5 039 KRBT
IRy, RSO AR ER KT A B — € IR, RO ER A N H R
(Fimbristylis miliacea L34 FEE N 3.97%) JotiM¥ (Echinochloa crusgali L3 E N 3.0%) . 2F 71

BETH: ARG REERITTE S I 2 SRR A b Al R I RS (2007A020100004-6)
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H(Eleusine indica L JE N 2.18%) Wi Wi (Amaranthus viridis 3L 0 1.90%) HKTT
(Cardamine hirsuta L35 N 1.42%) T & E (Ludwigia prostrata L3 E K 1.23%) T4 1
(Leptochloa chinensis LH %A 1.00%) 4 % WA 5, fERA K& BT KAz, (BARH S
AR, KSR TWER N =W E(Cyperus duclouxii) 535 H.(Cyperus difformis)-
JRFEIS EL(Cyperus compressus)~ ERFEISE (Bulbostylis barbata)~ ¥t (Cyperus rotundus)~
W7 H(Leptochloa panica)~ “¥/0>3% % (Alternanthera philoxeroides) %1 ¥.(Alternanthera
sessilis)~ JCIN#EZ(Rorippa dubia)~ F+%(Brassica juncea)~ BF%(Lindernia antipoda). Ff_L
S%(Lindernia procumbens). f1#3%(Centipeda minima)~ IR H.(Mazus japonicus). JeALH
(Lindernia antipoda)~ #%)i(Eclipta prostrata)~ MREIM Z(Polygonum lapathifolium). 7KZL
(Polygonum hydropiper) k053¢ (Acalypha australis)~ T3HH.(Commelina communis) 2 4
¥i(Lagopsis supina)~ )5 At B-H.(Hedyotis corymbosa)~ AN #2/\-(Pharbitis purpurea)~ /)
WY& 7K A (Pilea microphylla)~ [AM 515 2% (Rotala rotundifolia) 5K (Mollugo stricta)
BRI (Urena lobata)5s 27 PP — M55, LEANRIEES R A A, X SO AR K M B k.
2.3 FRERANR AR ALK

A TR DIERAREE R ORI MR 7 2 BL A IE 5 Y 25 AN
[Fl, FEANER GRS A AP I R S M A B 2257 T N B X R TR 2%
BRSO+ TR S AEERDC T M TGRS TR s Bk D+ RIS R A4 1
Ji s BRI g By ik e+ R IB R+ IO D8 eI I8 0 Sk i+ ek
PE A H A, R o s Bk o+ R R+ RO IB L, MR X =
H R Sk A Mk 00 R IB R AT TSk Sy ikl + H R A+ H

KRGS, WA X bk 10 4, F RN RIS 8 4, HAgLIEF i H
B, Sk i fE TR o A G T A A PP RET JT ORRE T Sk DR 580g, S/ E
320g, hinoias FEIA R 80%, & MBI 90%, A LEH LTI
3. BEVGBUR RAFLE ) i) R 23 A

S T B IR SR B >, KBRS0 R TR e, 3t
SAVBCUR, R LA NSO AT, A L O 0] L - AT )
PP A, AR A BB RE T Bk W RAR R, 15 25 b FR I & b LB B R A
FERE RN T, FEAA G ElE. B feess. DU A BRI S ik
DL BB AN BRAL, 5 S FASE T BB B S ih 98 5 SRS 5 (R 1 i 25 AL B A/, A
A S BN O H N TR 57 AR 2, M T N B R, R (18
FEHN D) PE R, SRR EE, BB, M6 9 ] IE A ik A I
TR LGS =iy, KRR s A, 85 R 380y ik e 5 Bk B

JTARSO BB A B A DU ZE B EAN R IN () B AT, DAORAIE T 3 2 AN W s 1
FKlre 4~9 HOAEKINA 30~40 X, Kb, HA L HPGELE RS ML, —F
T O~10 &, JLERAENURRIE: SEIHIeIEERmiss B, VRIS IR FTY), RIa® . s,
FER . Wiy, s ICERIFANRETE ARIE LA DAk, B R 2 ISR AR SO A s R,
XA HIR Y A T BB () — A R A
WA, MY, ) MR R 2 ii sy . W O B 003 T RHERIEE, 78
LA fEHEE . BiasERm B, B 4~9 F ScoK R e B0k, 45 05RW], KRR AR H
bl B SREAR I R, B ORIRAR, X BT 5 AR R I EE K 5 g AR e
A SIEAR, SEOLRIET:, KRB 7AiM S o, ik, AAIKR
FAETT A, U R SR A () A AF AN, AN RO i s A R A T P A B i — e R
ARV A& Tt o AR T A TS0 B BRSPS AR B 701, TS 58 A oAk s 71 4et
T, SRRILAESD H 22 EOR, T msiid A ST a2 A E b 2
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BERERS BN LR EE R RIER

BN, FREE
PYAERRFILEA b 227, B i 712100

B MBI R W Tk, W0 T BRI AN 2 A A Al (R MR
Porp s, s, THA. RS ZHY G2 PUEER . iR BRI SRR
3 UAMS 5 TG R AR AR R S i 4 FH 2 31 S 25 7K1, (B S P e 32 A4 420 () FEAB b 0 410
AN S s R et PR A T A P B R 2 A AR TR Wl 3 74k, AR BRI is 8 25 K5
X H LRI E ] REFERERAN) TR E AT o DR R R A2 m] A D R 22 6 1 5 1) )i 2
Ve VIR AR X W0xt 4 el SR AL LB AR ERBUGIMBIER], I AN &5 Ja AN B Rl
FHIX 4 B 2K -

REEHE: TG RS, WEAEH

FURT, AR T BRI 2 AR A D) S 2 . AR SR AR L, e B R )
R bb A b, SEbr B SR A B R AR sk 1), IF Hogma k=, 1)L —
SeF TR, LB S N S A P AR, s At e H 2EIA

B AU o v T AR S AR . — DU, B T A A,
/OB RE A A A E AT BT EUIEN, A RO LR RS A2 Ak
FEA) B DL AN )R BE A3 4 MY, {56 1 A AR 2R 20 S 0 1 A B 1 (R T 958 A LR
ARI TR T SRR WA BN G, TR SRR I B 2 AR ) 2 5
AARAER, a5 5 2E R e it — e R =K -

1 MRS T
1.1 AR R
BRI EL B A (Lilium brownii) 41 2 AN, 5350 4 3R] 24 (Pollyanna) F1 YK (White

fox). ZAKMYA &M (Antirrhinum majus)« T HZL (Gomphrena globosa). i KN/2

(Gypsophila elegans) A% E. (Lactuca sativa). H&MERIE T HiREkEZHHR A, T
Herlg A (P ED ARAE, S, BRAE. BEW TS EM T A,
12 BT
1.2.1 AR ER TR W5 T 2007 AL U AL AR R 2 b 227 B AP G b e Z A
TG I R SIS AT 3 ] 20 HARMOMER, B4 2 Bk, BOAREEBCAVE BCE, BRI,
3dE—IEHKRK. 1FEETHGIE N, ek .
1.2.2 SRR AW 5 F 14 B IHRIE I A4 T RS HAR I P S AR IR 5t
, HBRAFVEMAE AR R ERIET, . B AR RIS IRIAEEA 3 JZIE4NH)
HAEA 10 cm FPPERLGE T (BENERIST—ME &), FH— 24U, %20 mL
kK. fERHEN BT, FRRAC K F ARk . LUGSE 3 d 58 10 mL H2RK, itk
AR T, 15 d ¥ E-EHUH, M 4 JZ0EA E O S H AAWR RS, KL Rk
FEL, APy o
1.2.3 AEWIE 78T 4 5K EAR 9 cm & PEIEARM B IR LA, AFILMN 10 mL H KK, 7EJE
AR AR, B PR SN, FEFTHT T 10%H20, WAL 5 min. BT
S FARENLRE 50 W7, T HEZL iR AR 30 Kikh+. #5408 3 NEE, T 24~

" BREE
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26°C, JGHE 4000 Ix 4510 T HEFR, &F 3 d BEMUAb R E2ROK 5 mL. DAEAH, T304 2
AN, Bl B E A EH AR ARSI 4 ZIEAN BB .
1.2.4 W H KIS odr AR Hill, WMI5zad 2 mr 7R 248, MK
oy SRR T T s A R TTRE, R R E A T s RS RERRIAR £ Hb
R 15 R o] s E

2 I Williamson ™ 45 (#1595, AL SN FE A (RDFEATARIEAE FH 23 M o AR I3 R 5 %
HEAHN: RI=1-C/T(Y T>C), RI=T/C-1(X4 T<C W), Hr, C WX, T AR,
RI JAIEAE RN, RI>0 HARHEVER, RI<O AMFMEIVER « dant iR/ NS4 F ke —3%.

K DPS 8T B R G R 7 22534
2 RS9
2.1 AAGRRSWI ZREDFFRFRIFH W

HE 1 LA H, B AR RS A R SZARVEY R0 R 2 R R 2 Fa A AN F 1
SO o PR LR AR 4 B2 EDI A 2 2R R oF Fe B0 — e S E A, 5% A
b, PS8 L SR A R B R SF R B A R IR B3 22 s X A0 R R 2R TR )
RIEBF KT, AN R ZER BN B K0 6T H 20K 2F R AR 2F Fa 08 0 e 3
FRHIVE s 10 I B0 58 15 1R 2 R R I BEANE AN, e ZEFR 4R e
HARZEEZEAT; SRR, THA., SR ZERAR FIREISHE S EPHIER

R1 BAAWRS WY SZ R K ZF IR0

Table 1 Effect of lily root exudates on seed germination of the receiver crops

b KZEF (%) Germination rate K EEFEEL  Germination index
Treatment /P R A FHA G [ R TH4 R
Lettuce  Starriness Gomphrena Snapdragon Lettuce  Starriness Gomphrena  Snapdragon
CK 97.3aA 92.2aA 53.3aA 65.3aA 59.10aA  31.97aA 10.60aA 31.22aA
P 94.3aA 90.0aA 32.2bB 56.7aAB 57.78aA  30.74aA 4.53bB 21.00bB
W 97.3aA 65.6bB 31.0bB 41.3bB 58.09aA  24.52bB 5.53bAB 12.78cC

CK: X control; P: F|% 4 Pollyanna; W: 4K White Fox
W BB S FRARRINE FRERRLE P=0.05 /KT LR E # R, KEFRER/RLE P=0.01 KTV LR F %R, F&RIF. Note: Data followed by

lowercases are not significantly different at P=0.05, data followed by capital letters are not significantly different at P=0.01.The following table is same.

2.2 HERRS WYX SRSV B LR =
HE 2 mTRVE T ERAR WY Sl 8 v A KB R DL ARSI R . 3R
PRI R T R SR A B I, XA, Xt E. T HAKE AR
AT IR, 5 B R 2 BRI A HIE A, R AR X 4 F2il/EY)
MRACAE A, AR B 25 AR o VI S AR AR il ot S il A 0 v v A K (R 5
EXHAILE, X E L R SRR R, T H 2D BE A 2t
AN O DU SR EPIAR A AL A A 52 0y AR D AR =5 PR3 4 1
K2 AERATWYNZ ARSI AE KK Z 0N

Table 2 Effect of lily root exudates on seedling growth of the receiver crops

m Hi=i(cm)  Shoot height K (cm) Root length
Treament | BEWRE THZ  pmm BE KR THO g
Lettuce  Starriness Gomphrena Snapdragon Lettuce Starriness ~ Gomphrena  Snapdragon
CK 1.89aA 1.49aA 1.32aA 1.98aA 2.22aA 1.84aA 2.11aA 2.62aA
P 1.75aA 1.54aA 1.10bA 0.78bB 1.33bB 1.09bB 1.26bB 1.02bB
w 1.29bB 0.54bB 1.32aA 0.96bB 1.49bB 0.64cC 0.88cC 0.90bB

2.3 HERRS WYX SR/ EY) 4 o 1=
M3 3 Al AR, AR AR 0 WS Sl AR )y v o B SE AN A ] o BRI 22 4RAR
ARIPUWPRSE B BRI A SR A AR ], AR B EH, X HL e
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R PR B AT 2 (AR E ], (RS FE AR E R, RIS K. BT &R
WA B B R M _E e R AR A, ORI WA, (BN B AR B A A A A
HEs R A2 (b s MR F A Sl AR s T H 2Rt B AR Fdy h (e
AT R A AR AT SR, (EORPAR A R 1) A S R TE W K

R 3 AERARD WM Z AN HEER W

Table 3 Effect of lily root exudates on seedling fresh mass of the receiver crops

4 Hiu b8 HF Top fresh mass(mg/Splant) HEF T Root fresh mass(mg/Splant)
B R A TH4 G o WK TH4L <Ay
Treatment
Lettuce Starriness Gomphrena  Snapdragon Lettuce Starriness ~ Gomphrena Snapdragon
CK 0.109abA  0.056aA 0.057aA 0.031aA 0.028aA 0.009aA 0.005aA 0.004abA
P 0.118aA 0.061aA 0.049bA 0.015¢cC 0.021abA  0.007abA 0.003aA 0.005aA
W 0.097bA 0.047bB 0.053abA 0.020bB 0.015bA 0.005bA 0.003aA 0.002bA

2.4 HAWRSUWPIXTSZARVEDMIAR LT 50
MR 4 v LUE L, B AR WY SR ED MR EL R 5 i R A — 20, SR 22 g%t
ZAREY MBS Z A AN HIE ] o« P06 5 RN 4 0 R R I A IR BEAE T, 1 H
SR ZE SR, T H MR A B e .
R 4 HERARS WY ZRED MR E 2= 00

Table 4 Effect of lily root exudates on lateral root number of the receiver crops

AL B Treatment B E Lettuce iR A Starriness T H4 Gomphrena ~ 4xfA%% Snapdragon
CK 2.4bB 1.9 aA 3.0aA 2.0bB
P 0.5cC 0.8 bAB 1.4bB 1.2¢cC
W 34aA 0.0cB 0.8bB 2.2 aA

2.5 AERRT WX RSP AL N

M s PTLUE Y, Wl 3 SRR WA B WA THA, Sfmaaif ke 2f Lg)
BRI AR B AN, i AR B R AR o N 4 FREMIORT B
AL GIRARZR I3 AT B 1 B RS, A PR v s 1t b TR ) AR N R O I
{8, B RI>0, ARSI AL HEAE T o T 8 BRI A ) A i b LA T H 00 < £
BRI AT FEbR A BN R O 4R, BT RI<O, AN R A HI1E FH o 2R 3R 22 1
AR Iy mT LA iy 5 EA RS A ML T A 2R

R 5 PRZIE AWRER WYX AR EY AL BN L

Table 5 The allelopathic index of lily cv. Pollyanna root exudates on receiver crops

S REFR REFFREL i HRAC Hb b o HRAF MR %
AN
) Germination Germination Shoot height Root Top fresh mass Root fresh mass Number
Receiver crops
rate(%) index (cm) length(cm)  (mg/5plant) (my/5Splant) of lateral root
B Lettuce -0.031 -0.022 -0.074 -0.401 0.076 -0.250 -0.857
iR A Starriness -0.024 -0.038 0.032 -0.408 0.082 -0.222 -0.572
FH4. Gomphrena -0.396 -0.573 -0.167 -0.403 -0.140 -0.400 -0.533
44 % Snapdragon -0.132 -0.327 -0.606 -0.611 -0.516 0.200 -0.400

Hi 6 LR, AR ZR 20 W00 U Sl AR M 1K) b 2 Mgl i AE KB AT AN R R L 1)
IR, BRI IV ERIR A EH] . IR AR S0 M 00S 5 B ) R 2 - AT H 2L
Y BT e (KA R T R AN IR ANl 2 5 58 A < 3 (AR A SO AR IS N R BN 1
{6, BN RI>0, AL NI A G AR, iy FEABSE bR LA R (1 BT AT 48 b I AL TS
TRHON R, B RI<O, ARV R I .
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&6 FINH SRR WIIN Z IR N 155

Table 6 The allelopathic index of lily cv. White Fox root exudates on the receiver crops

Sl REFR(%)  REFIREC e (em) MK (cm) Hhy L R FRAEEER MR %
e

) Germination ~ Germination Shoot Root (mg/Splant) (mg/5plant) Number of
Receiver crops ) .

rate index height length Top fresh mass ~ Root fresh mass  lateral root

B4 E Lettuce 0.000 -0.017 -0.3174 -0.329 -0.110 -0.464 0.588
R AE Starriness -0.289 -0.233 -0.638 -0.652 -0.161 -0.444 -1.000
T-H4I Gomphrena -0.418 -0.478 0.000 -0.583 -0.070 -0.400 -0.733
4z %L Snapdragon -0.368 -0.591 -0.516 -0.656 -0.355 -0.500 0.091

3 Wik

HHT, MRS R VAR . KRG SEmss il (s e 4
HARIBALHE AT Ao, R/ ERIE G5 B 2 B R AR B o 7E L ARIRAS
Ny BRTIKELSN, AT HAR RS R P A s O R AE HARIRES T, ALK
WYy 5 F ) e e B L e 2 FLAE K iR ORIV R i . B RE B LA BN ER, AR EG R HTIE
AW R W5, B BN,

A A 1T B A AR ZR I ) A B B E SR TR . AR R
WA RS AN ) 52 ARFE D) LR R F 2 AR RE AN [F) 8 B AR IS T AN R A IR, , 3Xm] e 2 B Ay
[l —VERI AL TN AN FIRE A A TS NAN ], (R RR AR IAN [R]85 AU E AN R o A
LZPAR ZR A AT % TR A R AR A AN AR g il 4 08 ) B 2E K, AHRX I Fh 2
PRKE A ) FCABSR AR (R P 2 AR A 25 75 06 < i e PR A SRR P B A 24 A< R
HORIE RS, HABFE AR B2 KT X T HLLRAREIMHEIE ] (REFERRAN) B8R
FK AL B R R AT D R 2R A R AR . BN SRR i g 4 b
SARFEHDAEAR KR EARR L T 835 AFmHIfEH], BAR EINE SRR i WL it 1 5
EORIE A AR R R, BRI A R B LT, LR R ER]
HZEREE . PriliX 4 B AR AN E B I T 5 1R 7R .

WA L YRR AN B AR ZR )0 25 S AR D AR AT S 2 A Y, X T e
SRR B T 1 A I KA T, XA IO AR AR B 2R A SRR

KM IBEANEIEAR R W T7iE, BA BN, BAARK TR, SHREYIR A e
NBRZEFRMICEIE T A, NIt T AR At AR a6, e msks
fififr T KERE TR, BRI AR EES 0L, rTRUER KA 20 d, (HXSJRER
WRAET KL, FTREZIVEMAT — & R BRAE
S0
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Rk BB LB ERA R U BMRITEE

TR BEE €W &R
PIAERMFIRAFZ Z 58 BEditke 712100

2. W PRI RKERRL, W90 T KERRS A AR IO Al R 2Ny e AR K AR AE T . 45
KW, 1E0.005 gml" WK, KBk, RAERERN =, oFE, K, RERELI b
TEHEEF s KT 0.02 grml™ FFEGRILEANHINEH . /K556 7 % ii4h 1 CAT. SOD. POD i PEi#i
H5 R SE (R385 0 525G BRAR 5 T v T U P AR a3 KRR EAE 0.005 gml™ I} MDA & S5 &
PAL Al PPO i PE S BLRAK, AR 296 S 55 - GC-MS S e WIE i e AL i 2-F 48 2k -1,6- 0 R K
AR ZHR T RRSEAMNLIERSS, 3-FAE4- R . AR ORI RREAHIER, DA FAE
LAY

KRB Kafsft, o, WIERIEH, 1&ym

PRBEAE I SRR AtURAE 2 B ERFE R Molish 1973 4E Ik, FULRIEAFRFME MY
FEAL A D5 T AR B AT S SRR AR R 5 A EL A BEA I P J5 1T o Rice (1974 4 fEARM %
(Allelopathy) X ALEEAE R K€ SCh . —FiAEY) CRUERTAEYDD S8 I 17 PR AL 2= W Bt xd oy —Fh
FY) CORERAEYD 7 R B R AT 2 BT 3 IO o AL ORI AR AT DU RE, 455 A
AR PR3- B FIREL AR A 11 J5 e

AR SRR A A JES AR (K AL B AT U5 %2 - Borner KRILKFE L AR/ INZZREFT (KK IR Pont 2
JEORFR . PR A IR AEAL A AR KB RIR I, BB/ N ZEAR A2 TR i R /KR B0 3
LB b AR R LSS A G IR P RS A I e A 1 S 2 A R R
TG R, SR i 2 2 P AR G R 2

Kar G R IREY), BATIRGF S E . AR KA IR i AR ORI
o i R AR 18] 0] 5 52 W 7K BRE Ik /K R I 0 - 338 OB ICHAT R0k o, I AR e Y s s i -1
SRR YR () AE KR . BRI, BRSSO RS TR AR, S g, A B TR
Kaa M e O 22 FA R R 1 R e At S e, ARPIAEREE).

At EEHAEY, T R P BUE R AR RERT  BZE . AP AR, S5
DA B IR AR R, AER L M B Z A 5E . SR A K R T /KR BB AR IR R AR I A, 5T
Ko T AL AR, S S e, A Bh T 487 Kt 3 At I AT R LB, IR A b i
ik HE S (et /TR

1 BERLERN 5 vk
1.1 %

LK% (Allium sativum L, 1511 K52) A ASRAEY), B li(Lycopersicon esculentum M., %35 906) 4
Z A o
1.2 A4l e

YRS E] EK <7 BHLGH (2004BAS16A09)

FOEIAEE] PR (1958-), 55, BRVXSPEN, #R, EAGI0, F S NS SR A AR S 0
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1.2.1 Bk AtAt 33 5%

PR FT R A T P AU AR MR K 22 MR 0 KR, 78 KSR IGR I IO RS FT IS 7K e
105°C A H 0.5h J5 65 CHET, M fRAr & H .

1.2. 2 RFFREAT KRR 5 &

S MIFRBUR AR FE T RFE 40 g BN = A, hni /K 1000ml £ 11, E#EK 25 °C, 160 rmin’
VL 48 h, FUBHHEERNAFIRIE Y 0.04 gml™ (RI7KIZ SR o K4 IS 23 IR A% 0.005, 0.01, 0.02, 0.03, 0.04
gml” [RIIKEE, HATFh TR ZERL) A KA TR .

1.2. 3 f F 3 Kk

A niAh T 0.3% B B VAR I 10 min YT, ZRMRKIIE 2~3 IR 7EAIAT 2 sKuB4RI IR
TR IR SRR 60 R, AEILIN 8 ml R FE SR (LA AKX O, BUGEE 2 d %S0 2 mi AH MR B
KFR, A 49K, 7625 °C, 4000 Lx JaNESE, ®RIWMAEF TR FE, 14 dIERFER, K
ZEFRS, ML LK, MR

Fif R SFEARUE A SF B P B —2F . R AFIRE=S(GUDY), Gt A t RINKE L, Dt AN
KRR

PRI 73 M2 1 Yu JQPIAI Komada HUY AL I N FEBU(RDIEAT . 24 T>C I}, RI=1-C/T; 24 T<C
if, RI=T/C-1, Hrfr C o0 IME, T WAEBAE, RIAMWEENAEE. RI>0 M {EHEER], RI<0 AHlfE
H, ZHE RN S B — 2
1.2. 4 K3ZKL

¥ 0.10 geml™ (R RFRASFT KR JE BT 1/2 714 1) Hogland and Snyder % J# 3 Bt il 0.005 gml™, 0.01
gml’, 0.02gml”’, 0.03gml”’, 0.04 gml™ {1 R H bR FE % H o

PO KN —BUR AP T B 2E ST 25 CHEPNIL R RN 3 I, BT 12 FIEK
Hoglandand Snyder #8597 7d, 23 BIE# A5 0, 0.005, 0.01, 0.02, 0.03, 0.04 gml’ KFiKiR
WRPEFRW, 2 d e B A bR . T s R P TTC G R E AR 235 S RIN —# (MDA) &
ity I NBT &Sy e @b B AL i (SOD) & tks  Fl i@ OIA Y2 LA BT I 18] Y OD .o {2244 0.01
AN PRI SE T AL (POD) 351, BL ODago fHARAL 0.01 Sy —ANEEE Ar il 5 i 48 40 0

(CAT) FHPEC . RIS BT I Lh ODsog fHAEHE 0.01 Sy 1 ANEEE HA7 I 5 2 W48 ALl (PPO) 3%
Pho A8 E LB Tl ODaoo 284K 0.01 2 1 AN SLA7 I 5 2K N R AR (PAL) T51E.

1.3 R 4 B %

1.3.1 A LRI 64 3R I

I 0.10 gml™ KaEfAKR 125 ml A 250 ml S0 1, 3247 ML AR E e v P S5 AR R IR A ik
k. —SHbE. LR OBEAI, MRAEILS hy, 3 FRAEHUR AT HUTE BERE 28R A 1 (30°C) B2 UK
W4 A 5ml, 4 CUKMRAERH] .

1.3.2 /RIZRIRI 54 GC-MS 547

FH GC-MS (GC Jy Agilent 6890, MS 4 HP5973) %@Lt GC-MS 73 br 41
I

&t B HP-5 (Crosslinked 5% pH ME Siloxanle, 30 mx0.25 mmx0.25 um); #EFE
J 250°C; FEFETIE: A 50°C (2 min), LA 6 °Cemin™ FEFETHE A 250°C (1445 15 min ); #<: He: Wi
H: 1.0 ml'min” .

JRIE 4. EIJR(HE TR THR); &gk 70 eV FVEE m/z: 30~600amu.; FIHEHEE 0.2 s 41

SR B TFURRE: 230°C; DUMATRSE: 150°C. HEREE: 1 pl. AWHERE. N NISTOS itk Hd
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P, VTR, B LA R R
2 gE T

2.1 KFrfaFF KB B T At A 0 R AL RSN,

H2 1 A4, KERA AT AR BEAE 0.005 grml™ I X6 76 3 A 48 R0 e S B/ T B, b JR%
RNFEET K 0.0528 F10.0491; WA 0.02 gml™ IS TFLARINEIVEIT, FEREE IR RIRI K, 0]
VEFIG5E, WRIE L 0.04 gml™ IR BN FE 5020 59 49-0.1661 F1-0.5761

5Kk 2 014 L SRR A T B e R ARG R P I BRI XU N, LA 0.01 geml™ BB 0, 7
0.01g-ml™ I Hly |- #K AR EL IO, (HIGRETEAR T I, FLIARIM B 2 22 5K 1 0.04 goml™ I 6 |-
TSR T P A BN HR 8000 531 4 -0.5622 Fi1-0.6169, AR Fl deift e Kmr i AT /KSR I806) 78 AR K K
fi5F T 14) PSR ARS Y 5 56 b SR AN T R A B
2.2 Krfs 7K B F 3k 4 6 R A IR AR B
2.2.1 SR ERIRZ GG A

M 1 LA, B CAT. SOD Al POD (3% P BE KFa Rl FT /K I W0 1 T e S 30
SEPRAC T e i 2 B A . X AT g & B T4 0.005 gml™ WRE T, AL Bl k3 i 242 K, SOD
TETERRAR, BB TR BN, RS2 BIEME, S SRS RGN MR R E T . IR EEIA
#0.03 gml™ I, AP0 /EH QA TR EEA RIS, H Uk SOD H I SUR PET .

R 1 KFHFRFKBRB FHf 79 R M4LRER

Table 1 Allelopathy of garlic plant water immersion on tomato seed germination

AEFA REFE REFTRE H L FC R i L Ftf HRAE
Concentration ~ Germination Germination Top length Root length Top fresh Root fresh
(g'ml'l) rate(%) index (cm) (cm) weight(g) weight(g)
0 82.5aAB 29.82aA 1.85bBC 10.01 bAB 0.201 a A 0.117 ab AB
0.005 87.1aA 31.36aA 254aA 1144 aA 0.249a A 0.136 a A
0.01 83.3aAB 30.12a A 2.31aAB 8.19¢ BC 0.160b B 0.115b AB
0.02 80.0 a AB 21.36 b B 1.67 b CD 735¢C 0.152bBC 0.106b B
0.03 79.2 ab AB 16.73¢ C 1.25¢cDE 3.94dD 0.129¢C 0.068 ¢ C
0.04 68.8bB 12.64dC 081dE 1.37¢E 0.077d D 0.044dC

TR E NS A SH TR BIFR LR WK 5% 1%k F 125 B,
Note: The little and capital English letters indicate the difference in 5% and 1% level, respectively, by LSR test.
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2225 ABESEARAZ AU A

I 2 WTLLF L, 0 MDA & e KK BB BE 0.01 gml™ IFIRAT, 0.04 gml™ I3k 2]
AL T YK FR A EI S /N T 0.02 geml™ B, KRB R BN L, I FLAE AR 2 1) £33 ]
P, MDA [R5 Lt A 4 R A BB KT 0.02 geml™ I, AR HI I 00 Ak 455 I o 4R A R
BasR,  FINHEY R R SRS R B S K, MDA S REETINN, RS A0 02405 5 R

180
~ —; 160
= 20 = 140
=
o0 e
< et 120
i g 15 S
1 E g g 100
5 % M2 g0
s g 10 + ?g
] 5 60
< 3
< s | z 40
= 2 20
0 | | | | | 0
B 5 N o > >
b 5 S o > > R S o Q S
Q@k Q.QQ NN NS NS o ° ° © °

b ¥k F Concentration(g.ml'
4b 71 ¥ fE Concentration(g.ml™") . o N )

Bl 2 KARFEFTKIIBN T 5 MDA & 8 Bl 3 KFRATAT K SR 2 AR R ) (W

Fig.2 Effect of garlic extracts on MDA in tomato Fig.3 Effect of garlic extracts on root vigor in tomato

HIE 3 AT LA, M 0.01 gml™ JF4h, B KGR FIEHE T, AR RIS G Wi AR, X
A REAE BTGP RO, O R AR ) B RPN EE ), AERRASREEFR IR AR K
2.2.3 5t & PAL #= PPO &) %

PAL 7ERIPI R A BAT W BB A . 1B 4 WTLLE Y, BEE LY TR T, &
it PAL #B 5 IL5E B G TH i R a4 o I RT RS DRk A B A AR B8 I A SRR, SR AR AR, R
UEARCHPIR DL T 7, PAL (RITGHERO6 EAG;  AR M BEAE &) R FE I TH i, AEARSZ B, (AP
UAEARIZEEL, 51R T PAL (3G TH i LU AR A 1R, AORIE R E 2R K

PPO REAE— JCMy A — UMy A A e, IR S AR AN e AR 1R =2, AR A A s,
B 5 1) 22 P S AL B PR A KRR H B 5 mT AR, RFRRS AT KR R B 7E 0.005 goml™ It}
PPO T PR K, Bl K FRR I N, PPO W METH i o i T, 76 0.04 geml™ A B 5 i

25 8
h 7
=
= z
Ay 20 g
% 2
2 <4
< o)
o 10 5 3
= e
frul o)
H2os 2
2 &
~
0 0
0(CK) 0.005 0.01 0.02 0.03 0.04 0(CK) 0.005 0.01 0.02 0.03 0.04
kb Bl W JiE Concentration(g.ml™") kb B vk ff Concentration(g.ml")
Bl 4 KesfFTKRIBONFE A PAL K520 Bl 5 KFsEFF/KEMBxtE A PPO (I
Fig.4 Effect of garlic extracts on PAL in tomato Fig.5 Effect of garlic extracts on PAL in tomato
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2.3 KasFaFr KSR F ALY REIBI 5 B 5

B R RS FF AR AT R . =R ke LR AER 3 PhAIALSY, 48 GC-MS 2%, W NIST98
JEEEE PR T RS B, g N TR, WP HA IR A
W 2 FIE 6 AT LUE H, K R AT /KA R 23 16 AT e 00 B Ak B o2 H W A = 2- TN TR
WA LK PG 3-FIE-4-Pafi . 2-H4(JE-1,6-C0 IR G . 2,5- L2 1E O 2-BR KR
R A6 — AR T WR-2-0e-1- TG4 . H oA re 19 UL FL e s B 000, 5 B 5. 2,5- - Bk -2- 1 CURE

2-FAH HE-1,6- O TR F I 4

2 AIMBEL S GC-MS K28 10T

Table 2 The petroleum ehter component GC-MS determination result analyzes

ATR ARG (REI

[ ==3 T_|1—
é‘tE #@}j\ Molecular % Retain
Appraisal material . .
formula Percentage time(min)
2-IRTRIMVAR £ 0t FH g 2-Propenoic acid, oxiranylmethyl ester CcHgOs 0.24 8.32
3-FHE-4- Pl 4-Heptanone, 3-methyl- CsH;60 0.36 8.72
2-HEEFE-1,6-C R H R Dimethyl 2-methoxyhexane-1,6-dioate CgH; 50, 1.95 9.34
5 W Testosterone C19Hp30, 8.03 9.66
K Toluene C,Hg 0.04 10.56
I AL Diallyl disulphide CeH oSz 0.04 11.15
2,5- -2 [E O 2-Hexanol, 2,5-dimethyl-, (S)- CsH,50 4.89 11.88
2-FR K2R R T R Benzoic acid, 2-hydroxy-, methyl ester CgHgO;5 0.01 13.47
A0% " FR T IE-2-6k-1-T I Phthalic acid, isobutyl tridec-2-yn-1-yl ester  Cp5H3604 0.05 26.67
RT: 0.00 - 50.36 SM: 7G
NL:
1007 5.81E7
1 o5 TICF: MS
80| : 12#-1028
8 -
e i
a i
E 60
é::! . 9.67
()
= 40
3 4 11.89
s i
K3 i
20i
] 1788 5353 35838 4182
L0 L L L B B B B B B B Y B R O
0 5 10 15 20 25 30 35 40 45 50

Time (min)

K 6 AMBEES GC-MS 27 Kl

Fig. 6 Petroleum aether component GC-MS analysis atlas

H15% 3 A 7 aTRUE Y, KeaRs A KR = SR B4l 2 1 T B AL R T4 R W U Y A= 2 —
Ak, W HAIEIRRY . 283 TR T HIER. 3-40A3E 1 2-RIR R 49 RHR 2-CUAlE. 2-FRAR I
S5- (- Ry, AREE. bk, slgier 1% 00 il s ey, E24a bkl
W B 3-LIRHE L2-BRIN KR 4-05 . 2-FR 58 T R — RS

-129 -



2 = e R A R T 2RI 22 0 58 UM A E 2 Rt 22 0 2e . IR RO ZH - vh (B /KRR AL A TR 3
FAO-China Seminar on Rice Allelopathy

=3 ZHEHEAS GC-MS KL R HHT

Table 3 The chloroform component GC-MS determination result analyzes

7K HE LR B B 1]
EASEL I Appraisal material Molecular Percenta Retain
formula ge(%) time(min)
SN R Diallyl disulphide CeH 05, 2.99 8.76
o B AR LK Ty Mequinol C,Hz0, 0.25 9.12
2-F23E TR R Butanedioic acid,hydroxy-dimethyl ester ~ CgH19Os 2.33 9.30
3-LIHHE-1 200 %44 3-Vinyl-1,2-dithiacyclohex-4-ene C¢HsS 2.88 11.34
KR 2- sl Phenol, 2-methoxy-3-(2-propenyl)- Ci3Hi60, 0.08 12.38
2-HI4IE-5- (1-P9%5) JEFE  Phenol, 2-methoxy-5-(1-propenyl)-, (E)-  C1oH20; 0.19 15.14
T Vanillin CsHg05 0.30 16.35
1,5,5 ZHEE-6-INFENIPA 2%  Cyclohexenel,5,5-methyl-6-acetylmethyl ~ Ci,H,0O 0.05 17.67
LI - IR A A cis-Z-a-Bisabolene epoxide CsHo40 3.18 21.56
ilpinrEs Rifamycin C;37H47NOg, 1.57 24.03
1-H A 3L -7 & -2- 25 2-Naphthalenone-hexahydro-1-methoxy ~ C1;H;60; 1.61 26.48
2,6,10- = FEA-PU ke Tetradecane, 2,6,10-trimethyl Ci7H36 2.27 28.30
8-t ke Pentadecane, 8-hexyl- Cy1Hys 2.69 29.79
9-EREke Heptadecane, 9-octyl- CysHs, 2.82 31.22
ke Nonacosane Cy9Hgg 3.06 32.60
B I 7 Heptacosane C,7Hsg 3.70 33.96
=+t 1-Heptatriacotanol C;7H760 0.73 36.94
1,54- 3R Fi+PUke Tetrapentacontane, 1,54-dibromo- Cs4H; 0B, 3.57 37.55
-5 bk Heptacosane, 1-chloro- C,7H;55Cl 3.98 40.07
e 17-Pentatriacontene CssHoq 4.07 43.29
RT: 0.00 - 48.39 SM: 7G
NL:
1007 1.96E7
. TICF: MS
v 80 11#-1028
Q ]
g8
2 60
5 _
2 7
£ a0
g -
g ]
g
20t
07\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
0 5 10 15 20 25 30 35 40 45

Time (min)
B 7 Z&WEA I GC-MS ST Bl

Fig.7 Chloroform component GC-MS analysis atlas

M 4 FIE 8 TLLE H, KA SR LBy I mT e fb i) Tt R A7 . — i, 2%
FIE O, 2— R DURR . R IR R 3— T SH 34 ke GRS IR, 2,

6- BT HEXS IR 2,6- BT XA, 4,47 BT IRy, 3-FAR R4 IR SRR . XA
R AR EY . &R 2— M —4—W. A8 IR TR, — bk, SWaR0%, mlah
6 1% L0 E H Ry, FEAAER IR T ER. 3-FAEUE4-FR 0 AR . 2,6- AU T k-0 R

My XPFREOR R A ARy . IR 204 bk
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4 LBRZBEAS GC-MS K &L R

Table 4 The ethyl acetate component GC-MS determination result analyzes

VRSN AoeE R

Y EW) R Appraisal material Molecular % Retain
formula Percentage time(min)
TR p-Xylene CsHjp 0.22 5.96
KR TS E-2-Hexenyl benzoate Ci3Hi605 0.08 7.61
2— #4251 DUiR Tetradecanoic acid, 2-hydroxy- C14Hy505 0.15 8.30
Ky Phenol CeHgO 0.36 9.67
IR AL Diallyl disulphide CeH oS, 0.74 10.43
3—F 3-Dodecyne CioHp, 0.87 12.65
3,4- - FBEBEy 3,4-Dimethylthiophene CeHgS 0.88 13.17
o S P B Ty Benzenemethanol, 4-(1-methylethyl)- Ci0H 140 0.76 16.37
2,6- BT HERT AN Cyclohexadiene-1,4-dione,2,6-bisdimethylethyl ~ C14H00, 0.13 19.32
2,6- BT FH- 2K Butylated Hydroxytoluene CsHy4O 2.41 20.24
4.4 FUT B IRy 4,4-(1-methylethylidene)bis-phenol Ci1sH, 0, 0.27 21.49
3-FAG H-4- 3R KR Benzoic acid, 4-hydroxy-3-methoxy CgHgOy4 2.74 22.52
PO e N Benzoic acid, 4-hydroxy- C;H¢O3 2.23 23.10
ot P AR 2R Mequinol C,H802 2.20 23.27
2,7- 4B AUZE I Octa-2,6-diene, 2,7-dimethyl-4-phenylthio- CigHpS 0.26 24.44
2,6- N
BE IR 2—%—4—81  1,1'-Bis(cyclooct-2-en-4-one) Ci6H2 0, 1.71 25.97
AR R T R Dibutyl phthalate CisH204 5.12 28.33
LHA RO Rhodopin C4HssO 2.30 42.76

RT: 0.00 - 50.36 SM: 7G

NL:
100 2378 2833 34,54 2.31E6
f 31.75 37.46 TICF: MS
80| 41.84 13#-4-1028
8 |
o
g _
60
i 20.24
s 44.92
£ 40
E |
A
e
20 12.65  18.09 M{M M}-J
O e e e L et s B s B B B Bt B B B
0 5 10 15 20 25 30 35 40 45 50
Time (min)

B 8 ZIRZIRA S GC-MS 747 ik
Fig.8 Ethyl acetate component GC-MS analysis atlas

PR 3 P I 3 IS0 AT LA Y, KRR AT KR U LR LR 7y R P+, W22 T
=R PR AT IRy o KOs RS ACR T ZAL Y T AT 2-H A - 1,6-C R . A0
TR T RS A NLAESE, 3-WAEIR-4- R R IEIR IR A LR, DA SO T AR R I A 1y
FALED
3 i Hitie

-131-



2 = e R A R T 2RI 22 0 58 UM A E 2 Rt 22 0 2e . IR RO ZH - vh (B /KRR AL A TR 3
FAO-China Seminar on Rice Allelopathy

AHIE GG R AR WY RS A AT AR IRAE — 7 WSS 0 38 i b 1 e S i A AT Yl 2 A B il 4
o Ak, =8 Hki. OROBRARUKRI GC-MS W5 % 4 R iR, KasfiFF KRB aEIRE
I 5T, T AT 2- - 1,6-C TR R AFOR IR T ERAEAALIESE, 3-HAU-4-FR LR PR
STFRIEIE P RREATHIG, LA AR SR Sy b A o ik e S 5 sk Mg OV K 5 1K i
TR A T S AR SR G 48 RBEAAEL o ZKEON A i A i A IRARAE G, gl AR KT Bl
(AR A I 4 A2 22 Pk B Tt RV I IR 4 2R o R 28 U T 9 B 2t 2 A S 2 A B P A ot 1)
—RWY) . Tang 55N 1995 SE R, J173% (Tageteserecta) FE/KAHHBAAET, My i) & =%
LT, e S Y2 T KR RS R AR BT MR I T . AT R KSR RS AT KR I
WY UL FrlE— 2 %8, IRE AW AP s MRS 0 LSS IE o

R O A LA A EIE ] o PAEERR . ASHITR . 0 FR oA IR S5 R BE A 0 -2 R A& Bt 7
FRARAZ ARG I 2838 ay 23 b & . BRIV BORER T 5, HEs S E IR o XU
FALIED R RES AR A N SRR 1A . 4R 3% a BRI REMPER, M4k b Af
WAERERPEI, R RAEMY G E/E I R A+ EEE I . B3R il 7 e =&
B R FEARRDE RE RN AL BE ) A AL S A A, NI SE M T i) & 1, B AR B A2
IRV

iy Sy o A IR T S T RN R B 73 23 IR, B REAR TR 0 RO AN, SRR ARG
AR 7RI A Ty o TR I X SE iy AL 5 W3 5 DMK M 38 5% O S B R (s 1, BARAIR s v fg Bl s
AR, IAARmE. AR, M s 3R i ik, SRR A, S8, R IR RS
Wy 2R W) U RES S M AZ R GV () 2 MR IR B, o a R AR AL WARE NS
PSRN LR FEA ARG E RN R R NPERE, M2 R E ALK . (&)
FONAE) E AN EIE ] SR AT K . B0 R ], i LA AROR — FI TR A A — 1R HOXT -8R
T I A K AT BRI, I A0 2K — R I A e s 442 Y ik 300 3 7 T2

REAfE AR B IR I AR AR e FRAR S it SRR ML B TR 5 i A R A T o
XEEAR IR AL I3RS R G K2 E 2 UEY A RMMES )5 A4 R AEAE T . D T 487 Romeh] oA
YEVIRIAC AR, A7 2k — T 9T 33 AR e B A TR S MBS i 4 ] R - 33 P A B ot B
FCOpFAE A S At A B AR R . PR, R TR W IRE PR AR SR

S5k

(1] BAEPE, Al C A AR B A 25 A5 Tl ikt s 2004, 6(1):9~10,28~29

[2] FGer, B, Z27F & (Lycopersicon) [ALEAEM4T, CHINESE JOURNAL OF APPLIED ECOLOGY(M.
FHAERZARG 1997, 8(8):445~449

[3] Yu JQ, Ye SF, Zhang MF.Effects of root exudates and aqueous root extracts of cucumber (Cucumis scuivus) and
allelochemicals on photosynthesis and antioxidant enzymes in cucumber [J]. Biochemical Systematic and Ecology, 2003,
3(1):129~139.

[4] Willamson G B. Bioassays for allelopathy measuring treatment respouses with independent controls[ J ].J Chem
Ecol,1988,14(1):181-187.

[5] R ARG A7 1052 AE A PE B2 S HOR M. J7 B 45 i, 2000, 92~93, 196~199,

[6] WK X HOP GG 5136) A0 AL 3 AL 7R MR HE AL, 1981,197~201

(7] KRB BhiESC AP ER S, MR RUR S HREE, 1990,37~40.

(8] B F 2055 L S M AN 2 TN St 2 -5 B A M PRI (5 3R [T AR 27412, 1989,19(2):95~100
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KEF. EHBRZFRRFARERR LB

WER ', ERE, XFE, B¥R L RO L EE T, WEe!
1 TR A TN B ARAE AP Ap A, BEE 4625005 2 VoI 44 SN T U U, R4
462500

A SRR X BT AE A A A i AL T M R 1Y, R R A R, AR ARl A - 2005 4F—2006
SR MAERR T\ G R IIAR AT 7 5 B H I A5 55 500 B A A6 mP iy 39 P ) 2 R
Ko MR R RN ORFSIR. KEFH A EHE ZRENTF AR ZE. 25 16 K
O\ED BREAFE R, S B 24 53000 67.91%~88.71% 1% 81.53%~97.38%; XXX
TR 5K 28.18%~58.71% M 64.57%~76.86%. 25 35 K, XH TR, FREBE
M 59.30%~78.63%, LLZiJE 16 KA NFE, MEFFEBIHCN 36.23%~78.93%. X XL{-H
TR R B F 555000 ) A 85.02%~97.88% 11 82.55%~96.18%, HIELZjJE 16 K.
2iJ5 55 R ) MRE S AFE 2%, 0 BLF 2R R0 5l A 90.1%~94.7% 41 96.0%~98.0%
ST XL 2R 50K 90.4%~95.9%A1 61.0%~100%. MR, X HXU T A9 1 55 5%
Bt FH 2 R i e iy, K 350ml/ i AR BER St A . MR G, KT SR
BT TR 28 5 28 B R 2505 4 RIARTTIE R T, 255 16 RIREEFER 2,
X BT R F 5Tl 86.76%F1 95.35%, K XTI A FERl 25 25, 43531k 15.07%~49.07%
H1 64.13%~80.91%. 255 35 KA BCHAT A R FE IR T B, B B 77 R0 A AN [T R FE R 32 v,
A 96.23%~83.44%LL Fo ZiJE 55 R Gl BRECEEE PR, X525 0h
77.8%~91.3%LA L, KT I8 5Ky 93.4%~83.9%LL b o “HH i+ 250 b3, S 211
AR BRI, I T . 275/ R AbBARBT 2, X B2 S 16 KR 93.16%,
)5 35 KA 92.65%. KW AFPIBIR 2, 255 16 KA 45.6%, 2i)5 35 KA 0. 2
J5 35 FNFEARL T AL B 55000 A 98.67% M 91.06% LA E. #h)5 55 K (ulTh) X
XU~ % HRR S0 0 0 7 0T A 94.% DA b o R+ B3 A BE 24 J5 5 — R 1 2% 5 R 4y
FiZE, )5 55 R G WFHL X7 IRk B 20053 0ok 98.%FH 85.% LA Fo i H Zhih)
LG\ GIR, RIS, 2 HIER AR EAT LG\ Gk, K BT S8 T A5
A, BTRL, RS 55 R, SAFEERH RS IR @FfE etk 2505 3 KRB,
B 11% K HE 350ml/ i el 25 AR A8 v A7 5 BER O B i o, oA & b BRG] il 245
REMR . A AL REAE R SR RN B ) R R R . NGk, §
PESRBIBON 12.93~13.97. HH5% 33.97~39.63 /M. A EL 12.32~15.03 4. ik,
PRIEFEL 13.92~15.90 A, FAT%L 48.53~56.77 A, HUAAEL 15.12~16.97 A, 1™
81.2~84.2kg. &2 FIALFRIX 55 N TRRE R ABTLABREN M L, BRSO B2
b, HAERAT AN RIR B ()4 vy, B2 AR 23 4 v 9.2~12.2kg 1 16.62~19.62kg.
b KELg O EHEE MHE v AR
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KRG AEBERERESHBIRI TR

B R Ky PMEZET H M E OB XFE Ok ¥
PN FEYFIZESFAARZSE, VLM 225009 )

K583k (Commelina benghalensis L) A—FARARY), JEWEHERE, 23 EAR A —H
(PR L7/ PSR R NI hE S E et et iUt P 2 T (B | o N S 2
X, KBSk D R R RO — MR, ARPEMISE S Ko 0 SRR K EER
MR, KBSk B LT T KRR AR A%, (E T R A 2 M ORI . A SO
KGR EARBOS F KBy v A 10 52 W 0 BE Sk S AR KR 5 R oK A B TR R )5 P A 2 T (g A
BN T AT, TRk 5 FORZ A EAR R . 5 RR W, Kk 4
VBLE S0 PSS TR ST RS B ARG . B I AR K A RV E T, T K Sk R B
ST K &Iy e AR AT P v PR AR KR BRI BE AR, R BESIRI AR o 78 K S8 SRAT TR AR
BTN KRN 2R, KSR AR MR E T SR 4l AR W (3, G B
T B S S AR REAR IR A AR 2 2 e T T KRB E IR AR, T ROKR A 1 T KR ok 28
SRR PRI AR M o B UEHED, KSR — R R e, 8 S KGR AEY)
Z IR AT BeAEAEAE BRI G R
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£ RSNRN BE B H K I RN

BER AE HEE GET ZOBT
LA A TS TS 55 Rl )M 510275

V2R, AMRHEINRSEMAESREMN G MWIIEE A N TR . %2
(Mikania micrantha) &% EEWISRANREYI 2 —, ERARBPILEAEH, HALR
Yy 2 s JE e M AR, I8 SR IR IR . AWESCR I CH KB Ak
B3, WEE HEE C. N NOs™ « NH, & 3 0H (R MR IE 2, RmFouicH
S /KB O T3 N BRI . AR S AR BN BB, AR H 4 1B f
25, HETOR R R KRR IR 3 MR (T): 0.005 g ml™; Tp: 0.025 g ml™; Ts: 0.100 g
ml ) REH 2 AR, 2 AR AL 4, KR AR . T 60 K5 FEEAT A
PEROWEIIALEE, ik 20 K, P L3R4 N Al N fO& . 490, 500 UK AbBAT
e, #cCH s KERPW e 7 HIER N R, I BiX A sgmfE 5K Pk A 0. W9t
R, B AR BT T LR pH, FIZKRY) T, AbFR)S, 135 pH (¥ AR I 22 A
Ko HHHAKRDIS T LIERN C. N &, Hd T 4B 1 ¢ N i mR k. 5
Ah, B AR T T4 NOy™ and NH, &, AN 3 ANKERMIR 2 8] 25 AR
Ho R BRI L, KB AR T R A, AR Ty M To A R
LT N IR SR, AKERER e T H 3 i, I FL s s b el %
AR, BH A KRB TR i3 s I A N, IR N ORI R KR
AR B T H A i — 2 AR
Kegw: fhH%, A2, LIEN, LB Ky

"W EAH (704037), HFAAREESTH (U0633002, 30270282).
“WIAAEZ:  E-mail: Isspsl@mail.sysu.edu.cn
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FEH S 3.6%WG/OD12g/l #tttI5 OF30g/l HH R NERRA
BREMEANERAYR R E LR

BRERE" AR hmIRE ER' B4
L P11 25 1€ FLSE BT R, i 75,6 10066, ° FER TERFISA 1 [5) B R 4 7, JE 5%, 100022

RIS LG R LW, W 3.6%WG/ODI12g/1 A OF30g/1 4524 7134k PR AL 5 0 g 1 71
ZyJ5 10 Ky 20 K. 45 KREFHIS 3.6%WG/OD12g/l FH ¥ OF30g/1 45 24 7] 24 %% b ef [i) 1 K
B, 2iJE 45 RITA iR DL TRRBI 2 SigmaBroad 3.6% WG (fftH 3 3.6%WG)
/OD12g/1 (i it¥, OD12g/1) Flit:¥, OF30g/1 (Sigma OF30g/1) %7 &% K E 32, 55 R4 H
TRl BEEDTMIL R, WARARIREE LT BB R R, X7 EBE.
BRAC L . TR R o

KB M 3.6%WG B HHE) OD12g/1 130 OF30g/1 &/NEMZE R 4%
MRS

WEH TR A BRDRAE(1976- ), Lo MOAF, 3 B2 I 2 R BT BRAJE 5T T4
FE117:028-84559630,E-mail:chenqinghua01@yahoo.com.cn
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(1857 S LY Ll v

PrierE  fLEHR 9K
AN K FZR G, )/ 510642

A SR B B B T 5 H R A AN 45 5 T, X IR A ik B R R 1)
230 MR R . 100 A ZRAS T A LLRR FH 56 AR St Fil P13 12777 AL BIE R {44
AACHEF 1 117 A AKRE AR i RUEAT T PR B YR L, IR B IR KGR G R 2
PRRVPAY, CIEHH R 1 5. R 3 SR E 3 N HA B B AL 1 /K R
RSN T T REXIR, IET 2007 456 H 3 Hl T RERITHLM L XKML E .
ROESE R, ZAKEE RO R B B AR R, PRS0k 44.9% . 42.2%
F144.8%, SxFREPPSE EALIERE PI1312777 CPIEE 42.1%) M. HET, H4FEH
R 15 Coe a5 i) 48 i AR B R e, W EEAE 2007 4FIKER 2008 fE4) 4 H E
I JEHE R A= N

HIEFE 1 5 )8 AE PI312777 AL H LR IR KA, 2006 FEHEIES I RE X, F
Bywr” 421.35 A7, 5X0TRCEERI 89 rewAHY, PPURBE R A A, 2007 AERE 2D
RBP4 3 4 12 IREFHFIRLE, WIERRE 1 50 1) - R 20,
44.9%; XTHE PI312777 4 42.1%. 4 9 IR 6 M HIIRFEE AT EIE, IEFRS 1 5 134 Al
{50 0.54; XFH4 PI312777 “F-¥) AI{H K 0.58.

WA 3 5 )@ PI312777 AL H M IR 2kIAR, 2007 FEWEE SN RAE XK. &3
12 RERRRL, AR 3 S MR AR AR 42.2%; I PI312777 O 42.1%.
289 K 6 MWk FR £ AL (EI e, IEFE 3 5134 AL{E R 0.50; XTI PI312777 “F34 Al
fHM 0.58,

e A g AR PI312777 b BRI IR 30 R A RIE A &, 2005 AEMEE SN ARAE
XAk, A7 399.5 AT, LEXFTHEEEML 128 977 3.78%, MR 2006 (EREIE SN AR
AR, w7 4190 A, B 128 18 3.62%, R EE; 2006 fEHEES
I RAE AR A=K, PR 450.7 207, e B2 Srs 671.0 )7
PRI « I A o KRR EAREVE R & B4, HARIBMRIEE =90k L B, KR
B, JEEACH. &34 12 KEMFRK, BARRERNBEFEIREN 44.8%:;
XTHE PI312777 49 42.1%. 28 9 UK 6 M IALIRTE S ALEI &, B2 135 AL{E N 0.45;
X PI312777 ~F¥4 ATME A 0.58.
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KRR B AL BT M RY SR R H B RIE M A R

PriergE  fLEHR 9K
TN K FZR G, )/ 510642

T b0} 36 [ A0 ARG S R PI312777 5 AR IR ot ol i SR A SR ot ol ) A8 S AR
Fi-F3 JOERAS Fy ARAWHREZR R A 04T, GEB T AR Ik 52 2 S DR s, I FLIL T80 4L
R A —E . Rk, wT DGR A [RIASSE TV R INR A AGIEREE D, L &
H T ) R AR S

F 26 BRI TG i b PI312777 52 AN SR (R BT RECA, @it Fy ZBCEH
BRI TR, By FIRERILE AR YE, I Hsr By Ak as B b A B 2 i A
Pedhe Bk, ArCLEER AR T REWERE R4, B RE T ACERIEREER [F
F A RO SR A SR A A

o%f 5 A0 B M PI312777 () RTS8 MIREAT T 3 4F 5 3& (A 56 AT
FBL A PI312777 A6 MR PR SR F 2RI IR AL A, R O R AR KL
(R e MK S T Y% W W 52m ;. PI312777 16 FH A 2 — R AE 20%-60%2 18], BtA5
WEE. B AR K E B Ry, #EO AR AR R ZE R, FERINAEA
Ay ANEER R A R R MR R R OR 2 s (AR KRR E b, KIS 3
ST — BRI R A, HE 42 6 MHUHIRE R ] By, R W] SR I BN s b4k,
KT S RO H R () L] . AR 3 AR AR AT B 2 e, SR Y Yk ) ) A
RN o BN ZR R0 25 5 52 AR KSR A IR 52 i o

WETH 8 MRS PI312777 44 2 @ 2 IR R AR R RE A H A B PR AR I (R A
R, S5 AR ARG DM R 2.5 8 FT— M R T LG B 236 v S b SRR, R %, A
5-6 P Hof U] — FRE 2 T L 2 S L o o PR 4 1o

TR =AM R FEACTART, 7= 5K 5 5 A B AN R R A2 Bl PI312777

GZEAR) « RS GREm)  BEN 15 GHEP) ST TR S R E R b
K= B I HEBOASE,  Dh PR A R MR IR R KR = A . 45 R AN
ARRTRD, P R AR IR P — A R P A B KR = o LU AN SRR (o0 Bk, B
Flr= B3, SRR A IR KRG P o B TR) 1R P B 2 e /N, B4R 28 S B 3 ol
PO R B ) KRR = i T e T AR AR B O T s ) — ol Pt R TS TR PR 4, ) B A ol
M= A I R, R AL 5 AR = 22 AR, HR 2 e AN W B LR A
HR i RO e AN I RIR SRR, BUEREPE S e R R e e iR B B
SN HTA AR, Y2 RIL T i B A A R B TS
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RERE (KEHA) RIAMHZSMRLF A B AR E K

WA
R N g et N
E-mail: shanghaichu@sjtu.edu.cn

M 2002 FEIFLR,  EdFHTRE LR 3 MR BOCE R LI, SR IKHT A ) ST 4R A
5T, 2006 5, XK EVIPTG N, NBEFINES 863 vH R v 8. 1Eit%5 7,
SAER, AT T —RldE. HAZ O AW T

1. B RPEHTEAMKE 2 B REAE TR, Bl SIS, I~ %
P e P e PR A KWHO2 . 1277 % 7K B 2 R Bk AR ) = 1R il 260k 70%,
7] BT DA IRE A, A S 1 o8 P e A o 72 BB T 5 e 1 S W A B PR R o 15 R FH A A 95
BRI RAR ISy, BRI, XPIREE 24, & Sl A /K # A T R A NI FRAE. R,
P T R RE,

2. BRI T <Bia K = e B LR, FFSRIS A OC E ORI N BT A
X, 7 B A3 B BB B AT P K H P AR K AR - B0 18, IR L s A B 5D
WL A TR IS, RS — P ARV E YRR S 224 . RS T A 2. ] LASE )4 F )
EYHIF

3. WS H B AR B KT P, R 2 IVE A MU LRI A . 3 T K E P =
ik 95 % A WU A IERL 77 s HSEIRT /K A R AR AL . To A AR BE s Ak T IRIKE =
KR T DA B R A HE s ANTER A BE TS5 FERE IOt AR, AT S FAR T A2 7 AR s
[y, MOSEEUAR = RV s K B HE, N EE e 4y BT AN FH BIREDIFEFF . B
. A7 S0 TR RS A A I e F A . PRI AR 2

R RV, T KB A A NE P EE RS = A X EY ™ SR R0,
Iz HUIE e N R BRI T AR o 2 AR IR S FRHE S, A R K 2 g K Th g
SN IR R, R T a2 .

4, EIREEH TRKE S RN, T HIE B SR S R R SR AR
AR A TR SR, AN ERRRS IS, o] G Sk B4 & s 7R A=
A, RSB S TR 22 %k 85% LA I, AT e A EE i A & & A kg

5¢ H IR TR KHT A TR EC R A LA W aE Rm WA I B R AR . IR AL
MG, AR 2 FhE R EE 25, Rl ihEesis Bl MilhESE AL £
KIRFEIGI . FOKIRBEIMEE . X 25 28 55 v [ 5 DL A7 b B8 35 AP I B PR R

TEFRAT TR, BEBRAT KK P S E B — s Bk b B, Ak 2 S E s —11
A&/ oS T (Tt 3 e & N N NS I P SR QT E R EIIE S o N B A S E S N
(PIgE s, K P E B VR FKER = R, $eAE TR I AR R o AH OCHUR 1 22 R B
M, WAL R N AR S S, M THERNS%.

KRB KEI, L A
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RN E SRR AEH R

witE WK e EEE O RKSuE
AL B LA FFZ B IR AR T 430064

ENAZ R D 2 ARRBCHY AR 7 DL N SR JEass il ™ 2 B 40 R BRAE S K
Moo Hordr, ARRIRFEAESSRAEY T AR E . HET, AR O 2o T A
R RN RN FGE R T ERfGE . B, MM el AR e,
KBSVl A3 0GR BT o0 B JE Tk, Qi it i 2 2= Ak s B AT T 2,
FEWEANF AL AR RIS, BEM MO 75 42 DAL 149
Fifr, HPAMRILE 16 B 42 Mo 7E 42 MERT, BHAMSRISE I WIrRHA K E,
RN R 2, Ol 14 R, 5 33.33%; ARARL WWRAIG RSN 4 B, 4 9.52
% TAERE 3 M, I 7.14%; RTERPRIEAERS 2 M, T 4.76% AR RERE T M. AR
XSGR, RS HOXCT AR, 3047 37 B, b 88.10%, 1 HA TR EAN 5 B,
HO11.90% . MR, RZHCKESEM, T 29 B, b 69.05%; SKRUETRRUMIIAT 8
B, o 19.05%; H 5 Rk HAEMNFIEDN . MWRAIAE RE, E5ANFET  HIE
B g e TP AR A i — 4 3% (Erigeron annuus ), SIS I F) 42.59% , ok /N’ % (Conyza
canadensis)~ “FUET 5. (Alternanthera philoxcroides) TV YEE (Conyza bonariensis),
BIE 735N 37.96% « 36.11%  27.59% , HARMEAE 10% LA_EIAMKIRHA IKE (Ambrosia

artemisiifolia)~ 7% 3% (Ambrosia artemisiifolia) ¥ 2255 (Geranium caroliniamum)~ I
WY (Veronica persica) ¥F#H% N (Daucus carota) FEYHERZ (Avena fatua), VL9
T ] A A B T AT B T2 ) 9 PO AR, MK EE I B K 20 A A I %8 R R i 32
B, UHHA T Z, SEEAWAY T E . A 33 PR AR LA A 10%
I, (HHEAPAZ B ai B i, WUK#H )~ IER e, R AR
AT I RIS B 7, A S o S Lo AP R K AR B I, T3 SUR T 2 38 B e A A b S
bt A AT AN AR B BRI AT DAESE , AR sl A 2 E 0 AT AR AR B RN RN 22 AR Ik
WA 42 B, IO AR AR A S T LA

KBt AkoRE A BE 2
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WEK(H0,)FFREE (GA;) FWBIRSMTFIAA IR

B2, Bl wEE?, #aE, kEk
D i1 [5 4  FL 5 B Y LR T 55 T A B 22 i A7 45 06 PR 90 %5, L7 100094 1[5 £
Tl B Fe b 22 [ A7 L5 06 PR TP g% 55, L5 100094 ;2 AW EER 258 2y

2007 AEAEE PR P ILE EUER T BRI R 85 R R AR A1 B A (158w . 1560 30%
KA HFF T 40, 500 60 2051, 0.05%F1 0.1%[F) GAs IR 24 /NEF,  30% X4 K 7
HNZIEFT 40, 50 60 /3%0E, FFH 0.05%F1 0.1%[1) GA; 1R 24 /MEF, SR B Bt
FRTAG R PR b 2 P R R AR A AT L B TR, PR DL BT R b B, RIS R 28
WKL 5 I LA BRI 50 Rikh 1 S HIBAR T ISA 4 |2 HARA 16 HUKIE
FEILgr, A 5 ZTFZMK, B TOIEIRM, 7520 (B /15 (B C, Bl 12 /MK
A TR DL I, R BEE PR 1% 1. 2. 4. 6. 8. 10, 12, 14, 16
A8 RiAAE R ZEH . WG4 MR, 2R 7R 4R IRME, Bi9R 18 R &g,
B VG AT A ) K 28 2603 )72 0% 6.3%; RUEUK AR BRI Rh 1Kk 25 2, il Ak 3 I TR) S
IR R AW, ek ) 53.3%F1 43.8%; GA; ABACHE, RCRELF, WA EDE K
LFARHRAE 80% LA b, 0.1%K B Ab PR 2F 257 il s 87.3% 11 85.6%, Mg i1 1~ 0.05% 3 BEARBE,
H5 0.05%iK &M 2= R AR E; WEKE GA; 54, ZRAEWHE, KIFERNET
80%LA I, FALER ZRARE, (HRFAHBIT GA; M. 45085 4R, K
LERIEE] 40%-50%, 117 GA; AL FEEE 4 KR RN 3%-5%, WG 6 KIIK
ERATE 40%. R EIR, H 30%BEE /KR 40 438, T 0.05% GA3 =2 24 /MK, S5t
e RIS TR, (SRR IR M1 A 2R A BT I RRUR

KeEia: WEUK, AFER, HIRE, Mgk
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BIRME#, cxzhang@wssc.org.cn
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AR, RS EE A2 S 4 R, TR LB, R AR 25 5 R, K
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RS T ROK L BT D, BRI K SRR, 5 A ERANEE;
JHBE G 0 TR AP AE KR BN, 5 AZEREE, BRTAEH 999, A 518,
W 312, AR 108, &K 368, <xiff 45, A% 15 FINR L 18 A7 20 % — 50 % ¥yt sl il
b, HA TR S AP ECE R IE,  BOE B EAN AN BRI A 5 o AR 1 770 5 A A Y. 24 7
A BRI, R s R R IR )R, A AN [ OK e A R, T
JEBEAE R 5 1 R oK KR K B TR AN 2 Ah, L6838 5 Y TRt AN 22 4
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YO IR (F B B PEHEA VR AT, SO =W %, 48 Hoesch' [ N33 -GS 4, 155 95 7 1
TERRR I B b 2 N J AR IR IR AL, ARG ORI IS LB W) AR SR B R B S
BREWMTHAEY B M CA 2w El (scheme 1) Jis:
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reagents and conditions(a) NaOH,95%EtOH,rt (b) FiHCLrt (©)10%Pd-C,EtOAc:EtOH=1:1, Hy,rt
(d) K,CO;, TBAB,CHCl;-H,0,40°C (€) NaOEt,EtOH,CH,Cl,.1t (f) DIPEA,DMF

Scheme 1

' Email:xiaohuaxu@nankai.edu.cn B K H AR} 2E R4 30430460
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BEL
BT IR Z5 LR RN F, 775 Bl 226006

W B (H9201) & — il Bfk g A BRER B o XU G REBE R P AT R, AN
K A TR BORTERI S — TR ST R . XU G RLiE ) L 24k, LL 2, 4-—
ARy . =S, Sk, RIRIESEN kL, S, TR, 46 =P RN, &
LR 2, J5 5 95~96°C, SRk 8>95.0%, TR ER<0.5%, R/E<0.1%. AL UV,
IR. 'H-NMR. MS. GC K GC-MS EMEA T EHESL . S0t/a ik AR Cul il 4 R %
o WL R 25 i MRS, MEME R RZ 10 LDso 3K T 2150mg/kg, 4857 LDso 3K T
2000mg/kg, JEAKEE; WA S RIS ToRIBEE, JEI98UEY; /D R RS 2 L4 40
W% SERG ORI AZ DL & Ames BRI 0 FIPE s 06 KB 48 10 0 18 25 7 1Y) 1 77 A
25mg/kg. 20%EC WEREK 4 1 LDso %) KT 5000mg/kg, 452 LDso 5 KT 2000mg/kg,
JEARTE : 0 K ARA AR L R R JC R, 8 993U s X I AIGFE , LCso100pg/uL,
LDso KT 200pg/i; XS5 EE, LDso KT 2000mg/kg; XJ £ 145, LCso (96h)
5.67mg/L, 95%F/ {7 M 4.46~7.21mg/L; *f 57z LCso5000mg/L. FREIEMENE, ALK
JoPH AT TARAL B, XU LRI I BRAIE PR S R AN Y, TR R R, T AL
iy RMERG . SRAZWESE, REORARI 35 2 T R R . 2507 A2 A Y i 2 A= 41 4R
A, S HM R AR AR . e IR, RO R SR, K2 HH v ANRe
S SFIT A, A (P B 2R R R IR SE. BIE . 128 T ARAET. /D
ML LI, W ARLE 4y R LI AR (R A iV B O T~ R I g, iy HL A /N2 Hh 4l ARt 24 771 50
U, AR KA LCsol 42x10™ mg/Lo WRISHAZ ELE, X O~dmm KR40 25 R SR ot
IR, 2R LA A 2 R R 2 I LAY, SRR SR R s A —
o MEY R, SIEARNRSE (HE b, ®if. B2 K8, KB DEXZ
HEREF I 250, SEHE b FSR et m TREE . MBS, E. oK.
A K AT B T i B R AR, B BRI R A B 25 P 1G5, DAZF T FH 25 B Ao
i, IR 45d. 667m’ FHZi R R 50~100g, AR KK 30~60g, ‘5L
IR rT i F 25 B 10~30g. Z070. B, By J1E NI AR. B5. . SRR RRKH
AP RS, OO RN AR A R R ) e R AR A W, R A HAT
EH, CHRASAZ &I,
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[P0 IAE 7 B 2 S BRI 5T

DLSCIR 5 /N 225 25 Ak, 38 K5 R0 v AT AE I 5 « BITST T /N3 25Kk 3t
RO AR T2 T BE . 251K 532 158 FiZE 10 SAFAEE N 1:20
IR T4 7R i R HIE R, (EX g A K EIMEER . Hrh, 332 158 I
SRJE R MK FERBON T4 7 Fh 7 i R I RIE 95.77% 5 /N32 ZEAR KSR BN K A
TR S A AR IO EIER s FIH GBEAERGLE 2 B AN S, I PR & T
SRR AL I, T SRR I EI R IR 94.90%; 4 GC-MS BXHA
Mrse, EHRMEE A AAEHRR . il . Wilile . AR A A R .

DLSCIR Jo SRR 25 AR, 3 KBS RN By AT AE I 5 « RS T IS 257k 2
IO LA T T4 T IAL B E - o g SR 03 50, vl 9 ‘5 FnZsih 7 S5 AR R &
(1) 1:20 ZKFERBONS T4 Fh 85 R A FEIEH, T2t K w I edmsE - . o, i
50 AT 9 SR JE ik SR K FE BB T4 7R i1 A I #ak 100%, MZs 7
T 27.33%; JHSE SRR RGBS ZK FE AP -1 A S B AR K eI E s R Lk
AHGES BA NS, BRI MU Z 0T &1 Fh i Ry i, T80+
W R IR 268 100%

DA S5 o) HZE 010 R0k, WF9E T ) H 257K PGB e A4 B I E o &5
BB, BFLX—E)E. KD206. jlZERE— 115 =Ff ) H M1 1K K L BB Bk 08
THEE, fEY. KX, T&7. B, HEBUWE, @gFh i kEMEEH. &%
KD206~ jHZEREHL— 115, 2K —EE M 1:20 /KFERBON A 00 RS
W A AW IE 100%; 0 SR O (R NI 20 518 86.5% - 84.6%H 85.1%.

A W, R HTAEEYD R S IR A T AT 5 28 22 i 2B ) AR 3SR s B REA RO
HRTHEEVI R 7oA, REI D22 R A . ORIPEREE . SEILRMY T FpE R e, X2
— I LA R SO HAT S B R AR ST

L EF
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Ry PR PEY) T A RAT (75 B B B 2R A e i8S S A . H O
PUAAGT DML A G T A 22, G = T3 R (BHTD . | Ak m 7 ik (BHAD.
BETRANE (PG) 55, (HIXEALZEY) T AR AN FEMW . i ARSRAEA) SR HR T
AT NRAR BTG A RS0 o

ARSLERIE T ALK [ N AMERF R R PUAAACTE TE T T BT RS 3 Jg o EE el T
H A3 T DT A PP ik R A R BEE B i3t (DPPHD 5. =MrEkit Ittt
71 (FRAP) EMGAR CL LG 21 5P (TBAS)VE A5 7 VAR RN R 1 R AR B A 4 st v (1)
YRR o 3 AT 6 BN s AR [R]— 25 FAN TR (000 5 7 3200t /] — KU R R AR BT A ) s gt AT
PUEAGTE PE LR OIS, IO T ST PR E A R A TR S 3G N Ah—Lk
BRI AE B S DU B R KR, R LK TR R Fh 43 81 T el
IPTEACY R LR R TR ALK, oA, BmAEY), R b i s R S 0T
KR axifn, HRRA 2 FE RO BCA A B AL U, A SAS BRI (1 2% 5 B
WFFERIIT A BAT DU AT T M DT AL BE R AT T Rl R I 5
K RARPETETEY R AR R NYE SRR TR s R
(WEVN LR ENEER 2R

HEEIH: R ARRPEIE S BIE (30571231)
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ARG T 2005-2007 XTI AGAE AN R FhAE SRS FH 2% R AR IS LT T A, IFE0TER
FLRILEAT T Ok, SRR WAL H WAREA 12 BHE 30 Bh. MELEvE I, 5RO DL
MR, bR AE R 70-80% ;s SEF LRI B, B BRI,
Ui i TR FE A SO D R SERE R oK A TR T %A A T B ™ T, MR
PG 45 RO 8L B 8 Fe/m? LL_E RIS A6 2 KR B A AN R R RE IR 52, 1
M ik 35 F/m® DAL I A SUE R A LE . IS SEAR T DURARI NS4 F, 60—80%,
e 4 HRAIAR 6 J1 BA), iESEE, RARMSEI G KRB, /a9 g™ E ) e
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FLIH 1200—1500g/hm’® BY 45 % $h 5034 £ Bl R FLF 1350—1518.8g/hm®, XiHffe a4, X}
ARASTEHI i i 2% 5 By R85 LU AR W TS BT BR AR AR R n] 16 HY 10.8 %6 v A% ek FH AR R 3L,
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146.3g/hm’; FEAE G AR AT 20% 1 HAG K5 450 —600g/hm® BEAT5E 1) 5T 25 AR FE . M JIEE AR
T, SR LA AR ) 3 AR TR Al 20 % — F IR R - L4 SR B FL i, &4 270-360g/hm?,
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KNG T K. fageit, I HAMSRAZ AP BREE G GBI 500 1270 AR A T
%o HETERE CORIMAZHDIVEEDA 400 20, AR 320 B, & T 60%. JEHEDT
JUAE, —LBRapR, MORRIE TSR R S [k, AR e i Ha i 2, X LR )Rk 5
A RECA TR FIA FAY, Bah RRBOL A= N F 2ok TR B &k
— At (Solidago canadensis L)W /& —Fh k51 1B f5 ki is slife E AR 245, 771t
5, FANRIK SRR S S AR RE ST, AR R E s b, 58—t LR e LR,
W SAERIEROT, RN A, BRI R AR, B NAR M R R A
AP, oS E e ORI 100 Bk NMZIFNZ —

IRAE A i DA A I 52K — R B AR IR DR 28 N AR 5 AR 2R 23 WA 4 x5 P AR 40 77 A ) A S
TERA K. ik, AR5 LL LB MY — B e A IR, SR = A AR IR TR 56 1F A 45
B TTERINZE R — B e A B AE - EAT T W1B AT . S5 58T, I K —Eosife
— BB AR ARG -CREYI 2 P AR AR KR s A W R ) 22 5 F 2R IR NS K —
R AERT A HE IR SR L, ek B b B EL N TR B KR A K A
AR o EAH KR IR BE T, IR — s AR A A 49 (1) A0 R i 4
By T —Rede, BB KR PGB T, IR — R e S AR ik il 4
AR, WA AR IR TSR — s e 2 A 2 e, O HLRE
HINFER—ROR AP B, 2l - S0 URREZ K, Hrd D/N2 32 2N &
Ko A AN 5 de o 2255 o AR, INEE K — BB AR AS R A7) () 5 2 IR i 25
AT B G R A RO TR IR 80 1T — A S 0 A U ) A A A AR X 3R 55
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DAAEDE VR ER R I e I BAHE 255 0708, AAZBURR (R 1 A7 v 20 2545 210 24 By IR AN 34N JI 117
1%, I PO MR IR R LA . FRIR . HUR. TR PR
TR . ESEIERE EXTEPESRAL AT T GC-MSHl e, %52 A4 pi sy, oA — ek
LA Sy, e WRIEARHIR. FUR. PR . H . &, WER. KR,
KR | FREMIRAE NSy, LT R BARIRR. R IRFR . YA W h R 25 IR W 1R
T IX OFh Iy R AN SR I IR 2 v 22 13 HL & WA g BT AR SC LI 1 4l 234 A 4k 455
BTN S . TITHPLCH AR E T OM MR B AR AR 5 B REVE R 3G A7, R I e
T AN MR ) VYA PG S 2 LI R ORI R 1) & 5, 43 H IX ORI R 18 3 A ] R
FEAE T PESHME R L, Hoh IR SRR B (0.46~0.98 g/kg) B MR 7 & M0.01
g/kg0.13 g/kg A5, KA MLEAGENE 1 IX 140005 B3 RV 2 40 i IR AR 2B KK 52
M, WEIDUE (0.1, 1, 10 mMD , 3NER, SRRV 4R o A 0TS IR A K3
AASFIREFERANEIVE R, Hv LA R R A A S v M it 70 TR 10 490 1) 12 52 B0 ) Yl
(R FEMHOC 2, 1T AR T PR RS A e PR U SR FE R /AN il o Bk 45 AR I 14840257 i
Sy AVVEZIN H B85
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L% (Solanum nigrum L) AU (Amaranthus retroflexus L.) P 4388, H R i
FAFATI T HZER IR BRFE M o RIS UEN], e 2 RS BRI ) R R
s WETEVIBUREE, 7E 150°C TN 0.5 /NI ACOR PR IFBRFEIEPE s % e 2% IR B i 1 L xS
KRB Bi R 14 RIGGTREW], H2ERIGTRE =N 1%, SSEBIZER Tk,
AR FFBAAEN; SR 5%, MR RION 21.5%: SN 10%M e
g 58 A AMBN LM T B A o S B RS IE TR T 5%, R RS IR 5 B AR 5
FHON 10%. 15%. 20%I,  SOBCOEA) A ZE 353008 60.00%- 43.75%. 22.50%

REEE: RS BREETE EYIE

Y EIAE#, E-mail: csz_hlj@sohu.com
PEFSIAN: PIATIE (1975—), Zo, YFI, 32BN RER BR B 5 Bk 2704 F S B T
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RREAFIHREUS L B BRI 5 SRR I TR R UR LA R

vy, BAMLET. RS
TR P IGFIET LFE R I BRI 577 R B 5 e 2 S92 % AT 100084

XFECRIETT T HEE . AR L 1E OOt = P AN TR A ML & B 1T (Arundo donax Linn.)
H AR A T I SR D S T AR o I R I = P B E A o) i o R S A A A
i, AR IR MO R IUI< LR LBEHEEU< IE CObede iy (HBEA R
IS TED (R K, BEDIIG IR FE P R O e A i A K R W s, R B s R R &
EEEIUY S OE e IS, Bk OIR CHEHEEUY) A OE O e 5577 2d K 4d s,
PUEERRBEIT 100% 0 5 FBE I B T I 12508 R 5 (ECso,60) 70 1 K RS I
0.17gsL", ZIRLBRHLE) 0.05g-L", IE el 0.08 goL'. 76 % S8y L BT 5
A S IR RIS, S BN T A MR/ N EAT TWF9T . BRI R, i H RS2 ) (1 35
AN I, BN £ BRI (A0 M IR AR DL D IS, BN e
CUBEH I )35 40 H 7 15 240 30T RS 48 0 A0 PSR AR A1 o AV AR 38 5 e i 2 ik 3
BEAN AT, L ATR LR EU A ROR B o

R B P WS TR

" AT H: NSFC/JST [H R4 1ET H (No. 50721140017).

" SWAMEF Corresponding Author.
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AR BRI EII M ER SR EENTR

MK ER BRMERE fLEE
ERAAMN AR )M 510642
hufei@scau.edu.cn

T I ) 23 BA SR RN 2 NV il 0B, R R 9 AN EA B ) IRk R L R I B g
SENE S M AT T b 45 R BT HT TR /KR i 2R TR RIRE A 2 1] s e
KRG ZZES, ARG IIAEAEN D I BAERN, AN A TR KRG 2 18] (17 Y s
RRIE— 2R EATHIRET 5 F0 P /KRS PPt ai A8 T 5 4 FR e
K, HZERBF. 5 R1BMTATPIERMEL, PI312777 HiJf R2. R3. R4 f1 RS DL AT
PUIEH L ZR R6 FIR7 UK, 1 A TEPLIEAACH R8. R9 M RI10 & . MEREMERE,
PI312777 $itii R1. R2. R3. R4 FII RS DL A HIFHIYE R6 I R7 P efie iz, Al
JRZRASFE RS RO FI R10 HLom FAE MR . Al H I BOM Bk 2 S B T T K REHt
BAKON. () 2 BEJ EAT o WSOER I P KR it R DR 2 TR) B PR 3R ) R IR S 3 22 5, b
RE W2 MIMEAE R AR, AN RMIESTIE KRG 2 8] 1 P45 R IR R I — 72 1)
ZE5t e WRINIRPUHL AR 22 S LU AT R /DN, Ui fioe Yem . BORINIEY 5 #8II prie/K R~
BPUs R TG 4 AP bUER, HERARE .. B7E HEE KRB ST 2
) 5 40 (1) R R 25, TR AR B KON SR BT R 2R (R 52 M AN B AE i R 2 TR) 5 BB B 2 RD
V45 Al (Allelopathic Index) KILH —E M 2% 5. [ PI312777 Hidii R2. R3 Ml R4 [ Al
5 Rl ZRARZE, RWHNSGBAGEY) I OSH R1EER G HAGBGE )75 R1AY, A
BRG] Al IMPE R 22 5. AL SEATHTPUR RA OCHEA R, KRR
VTR DS IR S A 5l ot LA AT R/KRE MR = A 5 . AT 439 5 b4
Foa Mg R B EAOC, HEEE b AIZEHIE NI BARDC. AR H A
IKFEAIED) TP B AE AT RIL— 8 AT E M, BEACH AT 52 MANI 2 . AT 104
B IRAE 5 80 6 M, RILH TR BIAS ko FAMRFAE IR AR W) I ARG B S AN Rh 2 7E
ZRIAAIFE A A B2 . FRAERAEY R 3 A 4 A SRR, HAEANFFEY R E6Ew &
B FEERAEYT 7. 8 9 AN A, HA NSRBI . 157 S #RIIRRE IR
AP TIARG S R DTS 4 RN, X EEMTRTN AL USRI ARG A—
£

KR KRG MR P s SRR E
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RERLFHAERERMHIEEER KEEZMN

MK R B fLEE
TEFAM AR ) 510642
hufei@scau.edu.cn

= AT AR GG AH 45 A 10 5 9%, RS P 9 22 1 X AN i) K6 i R (R o A 28 5 S 3 2 A o
RAPASNG . Fr3g R RAGERE TP 14 AR A 8 HRE LR
IYRNEANEESY, WA (R 44, 7R 40, 465 234, ZR 1168, A3 25, 4R 14).
& (JR 42, 7R 46, 1202, %< 32384) R (§fi 4. B47 03-3. 431990, MfF 15).
PR v [ B 22 7 25 AR i AN TR KOG S R AR B AE AR BRI AR B s AT B () P9 AR 284
W1, L IR R R o0 45 KB ] o r [ 9 22 7 2 AR 0] DK W7 RRLRR v B AR 4 36 =) 1k HL A
SANEIER, BRAC™E. K S R B ARIE R g ™ 25 A Bl > 85 2 AR R > 4%
JERF A Rl SRR S S Bl b a7 AR 0 v [ 9 22 7 AR s N 5 I s R I —
o BAERGHPOCEEE vt B, EARSE SRR, PEREZ K
B R LT o SF L IRFRFRIEAT E e T I SE R A AERREIHT, P B IEE A
R EE L TR AR, FAEXRBVE, FILEOEMAAT ELEW
S 2 T A = R N e bR, TEELZ T HERBRAFM A G ERESE. P hH
o KH. BEEIFIRAR SRS ', DL EPTH IR NIRRT R A A SR > 5
ARSI R > A5 AR R BRI R R 2 R ARG, AN IR R R n] s R T
IR, AFEEGO S SRl R S NG Ay - e I ol > £ T e A ) e
> fe R ST, N T m AR RIRE B . fE T E R S A R AR R I 1 A
2z RR . AR K E M AR EH, fEEREEMEIER, JEI7E R I -
RAA>IR 46>FF 1 5o fERMEAMT, EZEZ AN T 07 mint, & E
A E S 2 RS R 2 OGRS, DU e T B A 2 1 AR KT I I R E
AR AR ZES, 75 8—14h, HExbEar RVIEE N : 406>CK>1E, #| 48h
J A ) SR T ) A o
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RS Ff & (COMMELINA COMMUNIS L) 5 K 5 (GLYCINE MAX
(LINN.) MERR.)ZSH X AR

BEH, MOF BESRE NG EFY ME? xR ERR?
1. 7T AN FLZ B P R I e 35 150086 2. A7 L RN FIFZ 58 57 1A
MVFFZIFICT, FEAHT 154007

K F H AN DN TR R B R ARG vk, WF9E T RSB B 5 KB e ok R, 4R E
B, AE R, M Rh S AR A KR E, T H e A S A K RS,
TE BRI AR A PP OC 2R o MO Ph BAAIC FE B 5a 4 330N, WA 25 BE IR 3 oy, S iy e
P 54 ) S A5 K S R ] 5 4 ) B G 5t o AN )85 S B ) AR KR R BN IR
(I REN o it TS 0 R TR S I, Pl IR S 4 B i, A RERR A Ak, 45 SR e T
PR T IR BRAE . MBI S FRm® HEINE] 60 H/m® R, B R R A
81.9cm H4ME| 89.0cm (M 8.67%), Wph F¥ FRAREFE 49.7g/Fk T R 10.6g/Fk (FFAIK
78.67%), HRET EM 12.4g/Fk FFEE] 2.9g/Fk (B 76.61%). TSEEREE N 5 Ki/m® I (1)
PR TR 4 I 60 Mk/m? I 4.69 £5 A 4.28 i . A K AT RS B RS K LK 5E 4R
B, R AN () 8 S s DX K S RS B R bk i 22 e A K FEAR G, i T AR A )
YAE IR S N D)LY R RS NI o U3 P Y 7 Y U NS 7 TR = ol s A
5 S B R K AR RIS I S v . TS B R R N S BR/m® 3N 60 KR/m? B, BRI RS  A
(RIRE G M 81.9cm #8051 89.0cm (H4K: 8.67% ). M H 25 I 0 Fk/m> B4 0% 60 #k/m* I,
K HIERE N 73.9cm BEINE] 76.0cm (BEK: 2.76%). PR ES FEw, K EAT M7 &
Y SEEEROR o B G o B P sy, KOG 28R4, SRRSO D, 7 i i
BEAR, T R ) IR s R 4. S B BN O BR/m® B8N ) 60 B/m’ i, K
FZERIZEH AN 0.564cm T FFE] 0.457cm (BFAIK 18.97% )5 HRRIEZUN 22.1 AN/FR kb 21|
10.2 AN/FE (F#AR 53.85%); BRRRIEN 52.9 ANEKIRD 3] 33.8 NkE (FR1K 36.19%); ki
A 211 g BN 22.4g (K 6.16%); F=E M 2643.0kg/hm® R FF5] 1481.3kg/hm® (A%
43.95%) o UG T BEEAN [ 585 PS5 X m A DR S0, K A 2R e R B e TR R D T B
o /NDR R I P A ARG oy P FE K A R R A O, e SR LS . 4RO
T 4 B BOHAT AT, SRR, MYEHER RS KT BV R ] R IEADE, MG
ABINIEM B E AT (0=0.01). ELEHLZ. WL FREBOFNR 4 Rk B0t R B0 N,
DU BB AL e, DA TR A Y=1.5446x"9%, 5 R4 r=0.8721%*, 5 R ¥
ws HERNARIG IR, AEENFRER R AR 2, O R B A

R MR KRS A
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IIRNBRREBESR (Sorghum halepense (L.) Pers.) HI{LEAER )
i

AR, REETN, ZRES, XE, BN, Bl
7[5 AN T2 g B PRI T 5 1 5 [ A 55 570 PRI %, IE 7 100094 ; 47 [# 40 Ff
H G Y T P R T ICSE S %, JE R 100094

AR R R AL v A AR T735, BT TR (Sorghum halepense (L.) Pers.) X 4

FAAEY) N . BOK B EFRAE AL BAE . 85 3R, s S ae eI E M i &

Mghe R, AR FH s B B T vy 3o, B IS () 7 FRAIC o G roxed s B p 1 i i 6

£E 3 K 0.1 g/mL R RIS E 81.3%, 20 KRR EE FHIHIZACh 18.9%,

BT 62.4% . 3 KA 10 RIFXHED L AEKLAIVRIER, 20 RISXE 4 MAEY) A K
AR

REEE gt AUBAER SRR F

FEZE R RS ERINE (2006BAD0SA09) ¥t H)
OEIAEE . cxzhang@wssc.org.cn
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A —KEEREEY IR EY AR IE E

HAE BRY WA WEHE
I BT NSRBI 2 FRTHAAAM KT TS 3 RTRLAA A Fh

K

Har, KA (Solidago canadensis L.) TN —FAbk 513 5 kiR & A&
FHPIAMRZAREL,  F B E B N B AR SR X R Bl TEO%, 2 YOV,
WALCL R GBS, TS e g Fram. 10 VUL FPSL Wim . AR o S AR
R T EREEE, JF HA s B AR A AL ala iy, m B AR N T S kX
SR T B IR — R e o0 A o BEE I IUHRIANKIR N, AR IUINE R —F
TOAE HAT B A B AE FH A R I K — BB AR I A A A AT i L NS 1) 32 L
Z o B HATANRAESFZRINGE, SRR AL EAE N AR A ) 2 FEE AR S RS )
REMISEm, RE e X 1T S0 W) 2 e S AR R G B 5 H i oA AT R B i 2
—o D, ANDEEE TR EANAR TN KA B0 IR 22 FEE R

KRHFTCLAAPRANAR AN K — R B AR A 2P — R A i3 Ak, R Yoshiharu
Fujii 28 N$RH T IR R I BORE R R DL S I A 15 55 070, kil 1 IX iy i — A B
TERE ) AR R L3 R 2 E W X R A ) AR BRI AR A . 25 3R, AR IV 011
INER—Raa e B 1 T MR vk 2 R . ISR — B e i 7 i) e
TR A pH . TIERUCEDI Y E R ERIN, ARSI s, IR T
FLPA A, T 0 s FH ROk B AT (e AR FH o ELARSRINAE N 32 K — R S AR AR R 2 b )
IR RN R R B AR R R 2 A A P B A R E R, T SR A A R
A RN, I AN b B b i AT il 20V PRI RS AR A P A LU i, S
WAEIARSS, Pl 1 H3R R i AR AR IR, web TRERKH IR b, N
FERBHAE I R WY (e 8t T 57 S 24 32 o0 i s AR AL 40 T R AR, 0 T e
A 20 R R e T A4 21 0l T IR BRGNS IR s R IR A
ReEIia))

I+ ZF A —ROE e T4 pH ECW R sgm, AR . ARBR AR B -2 K 2k 4
Bt B2 BIAFRE R B4mH] . 28 R, ERZZANFETIHIEDL T, AR INE R
— R AR 2 R B AR AEAR S H IR e R Dy e AR AR B 2 e . X ERE
PRI A I K — B e B B A AR HIVE ), T AR A 2 1) - 38 v o3 W G P 5 ) AL
Yo, o TR IR BEAGYE B, AT T R AE K A R RE
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4N
AR B E A B R

BEAAR S B RAARAMA ) H GG (R Y e, BERTIEN 571737

A SR HTICH i (3R DO AR R 8, 0 Ese 2 b, HigbE, S

AN = I YA 5 LR B2 AARE )1~ A B, U o1 (10T he R B S AR )y v 1) A T4
SERART], HIRUR e (R BEEORMAR 2R 0 S A e A . — R iy

X7 (B A AN A A (R e, [R] R XS AN TR R -1 (18 i A AN A A Ui H

AN s AEARIR BERE AL SR = B BOM 1 R i A AT D HEAE T s WA 3 -3

1 = I A R R R 25 A KA e A

Kegim: WG AAER ; ObA L AR

AR K 2006 ERHE LA BT H (Rnd0616)
HEIAEE: RIS 53, 1959 7 A 1 HA, BIEEZ, BT MYRAY B SR, Ml 23300502 E-mail:
zch200518@21cn.com
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MEX—KELLBEERTRIRNE TS

Wi OWIET WHE EE’
1 BERGRATAM A FZIF LG GHRF e 2 At AT He 10 /) 3 #ad A L i

K

A AN RN DI N AR BN LH 2 —, VP2 AR T 28 A EE P SE 4 Hh A= A7
IR, S I BRI B TR i ] R AR ARG, Al B S AR B S S AL
1 n = 24 BK . Ambrosia trifida L.« JK5. Ambrosia artemisiifolia LA Centaurea diffusa L.
o TR, BEEAIEAE FH R A NAZ LTI TT AN B R AN SEEG AN 28 12 55 07 THI )
SER AR, AP RAE ) AL B H ORI S A 2 P L, e A A A B 52 . 73
BRI SE A AR AR Z AR A I S R R 22— INEE R — R s Ak A A B 1)
A E R 7, AR L AR R A0 JBGE PE) 5T DA A AR A FOBLA H AR WLARE o ASHH TR FH &
R 07, SR E R — e =4 7, IF AR GC-MS T4 5 14
FUB RS %5E, UUH A E IR A IO S K — B 4 (1 A N AR LR AL PR AR
o WIS L], IR R AL RS — RS 12 LA S A b 40 5 LR R 1R it g
FAT LR CHEAN RS B AEIRIE M 0.0001% M, AP B 54 EARAK IR 52 # Lh st /)N,
WK CIR SRR B0 o B AR KA B Ut e e, 0TS, A IR B 0 g
2 DT 5 (AR A B AT SN, o (HBEE R B iy, RS (AR08 S B0 HH AN
ISR MR 1%, SRR EARAC RN E IR T 77.02%. 3%
WINER A T (WA 408, S0/ FREFEEsEN, TLC & IfAH
25y, LR 25 NSy, Horboo NS (40258 3. 4. 8. 104 13, 20 M) A
A R EAE T (IR 50%) . X 6 N REYIE GC-MS il 4341 2 B H Ak 2%
WEEY) o AR OE BES RIS, MR WINREE 9 KARWI . ABFFUN IR — i
e 7 B AT R0 0 B 35 0 RIIIAR SRA BIE Y T, ER I K — s e b 2 N
LI TR AR, AR I LA SIS 1 A T e S 0 N 55 K — b s AR <03 1) 1 2 i
Y2 LEARFERPLE H A T, AR5 ESGEHANERY:, mady:, Ad
PRGN F AT HE— BRI
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= == et o
UTEERAREREWNR

LI, K, INET, BN, SEE, Rk, =g, FERE
AN K F R, JEH, 110161

FREILTEWEEREY . —, FHEZER IR RN EREER R, HEhERL T
A T K HH 28 B SE T UK SRR R, % oK 2y o B S ZE RIS 3, ik 20
TR O AL 7748 AN AT IX T oK FH AR R R G0 R A AT T RS IR I el
A DA i 2 M IR AR, T AN AR AR 2 AR 0] 2 s Ml A R 9 2 1 v
AT VW9 RAE RO OGS g Hvk:, M SPSS F1 EXCEL #dligiit R4¢, 45
BOPHT T AL T AR A0 A A [ B R % S AT TR, B T LT
B EARE LD R FE RS LTRSS SRR 4. 10 T8 WA HX K R I
FREAT 350, o3 19 Bl Horh =BG E A5 A 22 Chenopodium album )15 ph %.( Commelina
communis L.). B8 (Echinochloa crusgalli L. Beauv.). Wik (Abutilon theophrasti Medic.)
KU (Amaranthus retroflexus L.)« 2.3 (Polygonum orientale L.). 553 (Digitaria
sanguinalis)« BRI (Acalypha australis L) ik W (Portulaca pleracea L.), HAAX} %
FE5351 0 38.75% 34.07%- 29.72%- 29.38%- 21.86%- 20.98%-+ 19.38%-. 17.05%- 11.46%.
e AR, WSRO A RS BEROE BR T AR A A R R AL
£, B 7RI FOK AR FE L AR, XA SR B T & EoR——2%
B o T, Ml R — IR BRI AR EA 6 B, 20l oM h & AR B
PROGSE . P SESERNRIRR; P Bl RRIEHLDX, MRCROK— R 28 B 6 B,
SRAEE . BRI A E k. BRI BN, AR KR —— AR RV I
FREAT T M, Sl RSB, G, B HiA . BRI, MU SESE s BRI HIIX,
P B AR RIS R B 9 B, 0 0 Mgehife . 2, PR, TWiRR. G H. BE. B
L AT POBHE, Al SR — RIS R 5 8 B, B R IS
MR, R, Wik, 2L BB BUEFERCPFE, IOKHREGH ARG RG], Nk
KA COAMY ™ H GG . BIRKE TR ET W] 2 A5 W 28 R S HI7E A-Ax 4, i H
E— M LA R N (HE, REX EFEIAERZ H . FIandesm . gt 4
NGt X, P B i TR B, AR S AN B X, FEI G R L . A ) A
RERCRE T &, A X R R (R AR v BRI T PO A N AR AR, B
HIERIG . FIBEOIL P USRI S, HAT, SRS NS B AT 4 & 3 ™ H
Zei, A R R (WAL G AR B JCH R 2 AR, R R AR R,
AR 8 S R 25.71%, AR HATE A LT A LAR AL PLAMRe, H— B R
AR ARMERT VG, T ANSS TR I EA . s e FH N S, T FRoRAERK
S TR T A BB, 3 R BRGNS 55 S TR N, AN T s 2 Bk SR AR A B
It

KR EAKA HRE BE MBA
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HUE B 5 4EM 5 5 B (Carabidae) BB 3 ZANR

FEML BB mTX KR XMEE
L TR T B (R 55 (R B0, AL 100097
E-mail: chjia55@yahoo.com.cn

2004~2005 FAEAL R B AT T PR R 22 A B, MW 2RI S R I G
FI AT o B P b 2 BT 200 T A DR B, AR 2 A AN BT 3 7, B
TR BB AR . Ay A T PR BT U AR S MR R R DL AP W, P
Foat AR AL HAS R (1) ERBEAE Rk E S, WA 65 Fh,
Iy 27 B 50 J8, MR R R 80%~100% K78 76 5, Mg Bk E A 44 MY, )8
19 B, 35 )@, IS o6 HAT 20%~30%; (2D FAMHEIEE 5 05, 764 B AR pk e~ 2
AW 132 K, TiESHEEE A 19 K, BrESE 2 551 5.95 65 (3) Hdl iR,
R 2 FEE 55 20 F s 2 (0] B AR DG

K. MPZHENE, P (Carabidae), ki
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Fe e EZE RIS N5 L FF % 2 AOTR 5%

ST DAY
| PEEAHFIBAS SEITAGSESE, 2 TRV AT L GRAFTIIT. BT 7
712100

NI EAERZ RAEY) b, SHEYAERKIE e 3, (BB BRI E, B BLARAT A
A 4 (R R ORI FE - R 1 E AT U BB, Ryl SRR AR EAE IR R 2
WA P AN B 24 h 5 (0 A 22— A AR A R AR 1) o ARG B X J I 240 e
LR NB 2 KRR RTEAT TORSE, @RI KSR RIS N o 2 ok
A 2F 2L T0% ) 25 KT FE . BT A& YRS B 08 I N A1 b1 1 A 4
HIEIT 70%1 2 T FA . AR SERIEOAR . KSR /N S AR I 50% 1)
I3 AR A AR o F RS IR N A 2 (R AR I 70% KA 22T M B
PESE MUk T SO0E. RIEATITOE . A GERE5 R nT LA L8 h B 2 FA A1 i 4l 11
PR > 51 21 - R 5 ERE 00, S AN RS S ) B AT T R AR HE IR R RE
RKgEiE PRy NG gl A

FWiH: HE “t— -« 17 B S RIRE 7 ) (2006BAD09B0S)

*MWIAAE#: E-mail: mayongqing@ms.iswc.ac.cn

EE TN AF, Lo, 1980 R4, FEifid:, AF/EYEER ST (E-mail: jinfuping1980@126.com)
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FKFE L R AR B HD B AL ) A2 F S B A

FLEENY? fREEH K E MR
i [ B B A ST, IS R A5

LA, KRR EAE A 212 ST, 7 I 7850 A RS A St R (R 3 s B LA AN
REF D8 A UKRE AR A 2% T A AR PO AR B ALET i FLREJT ¥ R FH % B 2 i R B A2

IKRE A i ol 5 23 5 18] () A AR 2 S R S B OB BT SE LI, XA i) o —
LK RERAG AT AT AR R T o B SY DORAE XS KRS AL I BRI T v, 2 ORI K
B AR TEAR 22 ) JFOR 2% 1) LA SXFEANAE WSS RO I, A
TR JRURE TGS P AR O R0 I [ Bh BEAR R FRAE DN IR T o AT EAE 2R G e WK R AL
S At RR AL A0 i g it TR B 4 A IR S AR I B, B L T I R KRR 209
I IR 2 2 AR S B ) 4518 T R UE S KRB A I ST A A ALK 22 LB OE A A, (BB
JRCE 8 P AR PR AR PSR T i 7 A A, o A KRR A SRt i A P 118 5% ol e R T 1)
rp BRI CRIEI<2 /AN BRI s fiioT (5, 7, 47 -=Fedk-3 50 - RIS
S o X A ECAE L REFFSERCC KN R) CEIEHI>5 IO, it b B 1 1
A AAR A AMIVE S, TRI S S Ao o e e 2R W] (R 5

BB R DK R P 55 P AR 2 A SOOI B ST B < o S A B A 1
FOPAELINE E R ShAT N (R 2 i AL o AR S e B A VR AR 23 A PR I PR E % 3 7K R
A HIREIEE, Ty EL R B R TS PR I 1R A A - 3B A P A e - KRS & R TS S
T, A PREORE TR S e A SN BN IF 5 A B AT A RE AR RN 3K
W AR A Sk it 2 JO 3 R W AR, 2 8 Y (R B I R 21 U0 B O I IR 3
FIEHLA], AR P 5 R R () A AR A A PO RS BRI R R o IR, KRR
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R Ay, ik, Mk

" BREE
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TEFPREEFERENSBETE. ENEREDMEENRIMAR

FURI%,n
RIERMY KA, HE R0 E 150030

I FH R 3 it P R B P B o ) e M R I 1 3, SR R s AR T, MR R R SR 3L
Iy 3 RGN, AR BRI SR ERUAE BEAARASAE, XX 3 AN RIARIEHAT THIE %52 .
IFLAIX 3 MR SR PR AR AN A X, Y1, W2 IR kL, W03 W e
WRE Tt PR} DL A T3S B IR B 4 At oA KB 5 . LUK YR s YY), 7R
ANTRJ ) 33 15 o VAN AN 5] R AR R R AN [R) (R4 B 7 SRS, il AR K T 8 A
HIEPE REHIEN T (Xo Y1 W2) 3 B A= Py e A 338 v S s Sl Ry s SR . 45 RS A,
W2 Ky 5T & (Brevibacterium); Y1 F1 X [6) 4 2 AT & (Bacillus); W2, Y1 Fl X )i
A KRR 2> I JE 30°C . 35°CAHI 30°C; W2 BFRILMES pH fHN 6.0~9.0, Y1 A1 X ¥
5@ pH (N 6.0~8.0; W2 AE K F50l S WE R (AT UA IR FE /2 200mg a.i L7, Y1 HT X A K
o0 S MR R PG R E  100mg a.icL e 4 H3IEIE R 25°C~35°CH, BiES 3 Mk
il AR IR R R RE K& 50%0), 3 PRSI B KA K= 3 RIS
AR S S P B D Y B8 ) R B 99 BT A W2>Y 1>Xs IS IR RE A% I3 225 38 i P e o
AR 3 BRIFARRIAE 4 FIASRIER B A K EIa — e M 2R, YR 1
[ HE7K & 50%H), = AN BT N8R (1) B g SR S8 e i s AEAREE 90 RN, G IS
[ RTRE R, DN AR T 1) A G 8 (K18 SRR W] B AT B U B RLREAS 32 3 i [
fit o IR, RS I TC AU R B A5 R I St A ALIE

ReEiE MR PR R RE ENYE B R

FEIH: BRI BT TR BRBIIH  (11521017),
e i XMW (1968—), 2o, BV, BIZER, WMt FSASERBRSIT mIKT.
E-mail: Liuyaguang@sina.com; Tel: 0451-55191069
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EHEBETHEEE. ITREENFERS XN

XZE  FREH P+
7[5 AN T2 B B PRI T 5 5 5 [ A 55 5 78 PRI %, IE 7 100094 ; 47 [# 40 Ff
G i A Y T8 P R TS %, LR 100094

et (Convolvulus arvensis) , FIWift (Calystegia hederacea) 1EI&E AL T K /I
. Bk REAEREHPIEEEFE R, JHERE RIS, ZHERRA T8 s
S P AN i T e ) QN NI A Y (L7 U3 () X G AR NS
BRI TRR S T H B A HE S R ) R R RIS, MY CA T HA AR
732 IR0, e B4R P LB 32 B S 4 P 0 ) 2 g 0k A0 v 1 5045 T TR T 2 L -3 -
IR & %M (5-enolpyruvylshikimate-3-phosphate synthase, EPSP & i, EC 2.5.1.19) ,
gE R SERY R N ZE IR B S AE T o BT LIH kAR D R A 5% IR R TR R R T LA
Vg S s ) TR A0 e A5 52 B H IR s ) (10 AT 807 e BT I AR B SR AR R e 4T RiAext
BT ) B B RN ZE R IR O AR A N B BRI DG R . BT % 1000ae/ha, 1500 ae/hafH
SR B AL B AR K SO RS IR e, FT®ifE, W2 e R R BT mide . HBEfe b=k
AIHL R Py #50.5g /A7, BIRE TR P AW BE . I 1.0m10.25mol/LIJHCL, T
4°C, 12000rpm % 0> 15min, WHE FWSW, 4CHRTEFRRIN . H5 25 AR bR UERE 5 10mg & T
0.25mol/LHC 1 1.0mI%", 4350, 1, 5, 10, 50, 100pLlN0.25mol/LHCIZ:1.0ml. HIVERR
#EdhZe . H200pL FiEH, IIA2.0ml 1% Kl PRE M, 3h/E MA2.0ml 1.0mol/LfJNaOH
FRAT, ARG IAL.2mIf0. 1mol/L H & MRV #f E, T-380nm bb (il e O FEO A - At
4k R Ny =0.0415+0.0667x. 4RI H e FTHife R F B FF i & — MK
H8.0~10pg/uL, FH Wit FH J5 24k LW B ZR R o & v, LR —HE BJE, fE28-ER
W BT HEAE . FT AN 302 2R 58 i — M 5.0pg/uL e A, B i S 2R
VURTFUG EEXT B ZE IR & &y, BRI BT TR E G )R IT Ui b 35 0 25 R
[Py T B R R I s HEE IR AE S, 2R\ OR B B35 70 28 Bl s il Ty
MR A3 B A o RIS ANERRE 5 4k 215 % 1A b B L BEdE s TR 135 0 G o i 2
FigE, AN SEFAHFIMZ . OB A KRS AR, FEAR IR F A= 2 hE
L F80 % M T AL 450 % o AHARSZ R H BEVE H G AR AR R 0035 68 FAT L ZEBL IR 1) 7
o BRI 1 B AR 17 28 T D o T g 770 T AR P 403 6 2 o i, LA P B IR 1) A
T o DRI R DA T A IR A A PN PR 2 IR P 5 B IS 1) ) A AT TR0 52 5 (1) R A
WKL o DRI P a] DAAS B FE O HEI 0 H TR AR B0 5 PRI RPR 1) 2 B AR A7 ) AN [
e TR A B i 2 Pk ) — AN B XAV 2 T 5 H B A A 24
S S AT AN )3 TR o 0B IR A% 10 A R A S AR A P o ) — RV I . TR AT IR
AT LIH b 6] PEAS [FAE A0 5 A B 5 (1 35 S R AR 38 1A 7K TS ) e s A 4
OB HOH B HBELE; I Wides ZERR

SEETH . HER I B ERIH (2006BAD0SA09)
FE T E S
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oF B SEMAILRILMBREESEN ERFELZHITR

FREBE AR H T OME M g
L LR TR RFFZ B YRI5 R W7 L 100097 2. ASTTAFZAEF 5, HIM
434023

K il b S 28 e, AR I BR A AT, R AT DA S b R ik, Kt
PR, B ZHEE, SO DAl D AR 20 A 15 G . ik, AR R SR TR) 2R 4T
7 FhE A A AR TE N IR DL R R FLE I T AR R, AE I ML O 12.1g/Kg
IAE RO PRERIEE T = M95F . 50 . TRACHONI R ROR RENS RGP, 78 o 5 ] LA 21 90%.
FEMAE I 25, By E KW (25 40d o) BN TERS 1 k. PP IS K8 A
XA AT RAFIPEHRIROR,, ARt B AR B4 94.6%~99.5% . AKETREM 11
T RAR WS, TR AR A A BAEMCEF IO A, mEr
AR, WP ARE R A, ELBAYUIE RN 4.69/Kg AR = 585 IR w5 AHY)
BIAREEE, T KB e AN 60%, KRB LP-BAT MR o AEPTHREA T T, R
B AR R AR K.

KRB SR Eanhil); RGN AR
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KIBRHFEBRMEN R ERERRTR

kR #kA? sk &1 fEEYT
Lot [ K BT IL I KRB R 58 T S 55 i 310006 2 7L 2508 77 T fe (R, MF
JIHET 314400; 7 WIL A FIEBER R A- BT, i K 430064

A T B S I AR AR it e PR S AR 28 5 ey s ) B 7 R, AR e A AL el B
THIEAT TR . RIS AR, KRR LR B, FERERT 7-10 RE— IR 41% R 1A
IKFS FEREIGKHE 3 128 Ik 38% . S IR R A FEAKAE 4 A IR 10%
T4 FL, R b B KRS H S B B A0 R A% e & 7R ol okl ok B 700 ) s I TG Y 5
ZEvt, BRI, WHIEDRSEMIEOE, SR &K FE R LZERERER, 75 4Hh
RGN YE, A=A, F RIS A,

KW KRR M ERE WRh ZeRpA

" AR AR R H (05-01-01A); [ 5RHE 4% 1K) (2006BAD0SA09)
< HAEH E-mail: liugyu53@yahoo.com.cn

- 185 -



2 = e R A R T 2RI 22 0 58 UM A E 2 Rt 22 0 2e . IR RO ZH - vh (B /KRR AL A TR 3

FAO-China Semmar on Rice Allelopathy
H A IRRE R A AN EE VBRI RGE T

PG FE
FAGAMW AR F 1 Fdg 266109

AR, AT R WS 0 R, TR WA MR SS (4 T

SCk, BN A RS RGN RYEIR3 A, far G @mﬁﬂﬁ*ﬂﬂﬁﬁﬁ,ﬁﬂTUUE%
A RN BB AKAT, MAEYIHZ b S AT IR S A KRR BR B M e, HEiny it
AP AR BRI T 5 T A, DA AT AL 22 IR BN, AT 380E A R0, ORI AEZS
B, REANEF T AERACEAE IR, A S AN R AR, HORRIN T
POESCERBUR I E,  RIVR A AR A v ) sl AR AR PR R AL b AL S A T 5, 22k
i AT E, BRI L3R . ik, HIARZE T 1994 SE0HSUT A TR BLE
BRI e BEATINE (0 =GR, IZARAT = WA I HIAE, R KRB MR A [
€T PZRBENEZ 18], AN SE I 7 FRiBad R IAL S et ik T B2 SsUIR B (1 A2 =k
TR PER I o AHZ T IFAFAEITEIE R I S DAES G I A A 5L BiE R
INABR T RCFANTEEA AL o Ty TSR AT R IE Tk, AT HE = WA IR B
BT TIRREWIL, TR T B RRANE, BRI 4 20 AR IR S 2R B 0.5% ) 34t
W, R R AR I 5% A2 5000 38 M AR ok Rt 4T 1
PIEAEFIIMSE o« 76 10 gL (AR INIRIE T, S BR800 4 ek A e gl i A
AT ANRIREE R, ELAt 3 otk PR AR 2B A PRI o 3 Rl i o b, R ORATT S A
Gk WARRE ROMMIERE . AL R AR XOJTURR. WBERE . AR BLAE
FELDT IR A A PRI 3 LAR T R AT X ARl A A (R R4 938 90% LA b o X LRI SE 45 R Ny
A1 14 5 ik — DA TR A AR TR T AR 007 A B R e T s

REE RS, AREN e, kA, MR
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BR-AIRE—REEE PN

OikiE! 2H%" REE?
Dt [F RS2 B K R K A R FF I (BT 7121000 2. TR HFIF e E 1R E
KA S (TR 750002)

PR 1 R R AR 8 22 4 A AR B AR, il K25, iy, Gl NS 2 K.
Lk T AR YD AR AR (PR o BRI PR A S T B X TR 6 D PR, A S A A R A A7
BN HERFTE I X i 59 (1 AR AT AR R AR RT, R 12 X A O R 22 U el e ) 1 AR,
HEIF RN X — W, — HRAA S T R N 2.

PR ELANEF « IR @ AR (AR 2530 il B2 UR I, E TS IR ST 7R s
WITEIRTT 2P T . TR e ) BUaEE A W37 N AR DCARAEE ™= S IR TR A, 3 et it
R TR, SRS AT 10 2K BT 400%-500%, A T 36 T4 200 oA A .

HATHI N T8 B WA, — Ml b B 1) B 2E RO R T PR R P AR & I L, B
HRNTHEEMTRIBIRER, NPT RREBX RS T RREM Tk, AR EFTR.
TR R PR WS B A AR o PR IR A48 T A, JoBER R AR AR 38 B FA [l )20 e S K, T
HAL R 57 SRR TAE, #NEH AR SRR 8 R RARE R . BATRAANTHE R AR
BRNFRF . KR ERR AN . N TR R AR T 2R AR S ik, C&Ae/MnFE F A 3k
. HEEART . Hil TE ST RN AR K R,

-G N — - T
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= Y)98 noranabasamine. pyridylnicotine & %

IR AT Z GO FI T 0K G Y 5 E i 34 % K#s 300071

IDENEE g B 78 2E M) B noranabasamine. pyridylnicotine 42 M 7316 17 Pk HH 2 25 445 20 R MR Ao HEL I
AR T A= DI T, IR A RS Re A B2 R S5 N M E . At
E L EANMEED)

Br Br
| X NBS, CH,Cl, | X (Boc);0,THF | A 1)2eqn-BuLi,THF
_ _ - - _ Boc, o
H,NT N LICIO4SI0; 1y N~ N DMAP, TEA N NG 2 (jN oor(\«L
N O
o Boc Boc
N n NH 1)H,S0,,CH,Cl, N NaNO,, HBr
Boc | P Boc | N »-
N N 2)NaOH N/ CuBr
H n=lor2 2 n=1or2
CBZ-0-proline dibenzoyl-L-tartaric acﬁj | X N ﬁB(OH)z
- - J oy O
NaBH,, CH,Cl, EtOH, EtOAc Br” "N N >
Pd(PPhs),, DMF

| A ITI Na,CO4

NaBH, 37%HCHO(aq)

- Br N
MeOH, HOAc HCOOH

B
|
W
—
N
noranabasamine pyridyInicotine

Bir L SE Bk L

" xiaohuaxu@nankai.edu.cn
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RAFRFNFHERFRNERIRR S WA S TR

I, RRAZ
RIEARMY K i Z 5, HE R E150030

KWFFLIKIAGZENG (Fusarium oxysporum. f. sp. cucumerinum owen) FUIEAFRIEIL A4
AU RIS R g aie A k), BB R 5 AR TR A B A1, SRR it 1)y s i
EMGESAGIRAR LW IR R WS BGR: RV B 320 # (O Uit H
PO AN [ AL BEAR R 7 ) 20 53 BEAT DN, JEXS R I 45 RBEAT 20 LU, DA AN [
SN AR R AL SIS Ui PEZ TR G 2R s TRHE AR AN R 5T L 5 I i Fft
R L o

WFFTE R AL BAGIN Y (K0 28 SE IR PP SR AN AL s 80 BT IR AR 23 WA v 1) 2 Ak
MFRB 2, KNEAR. HEIR. TRER. 2RI IR A AR L R
B AN O R AR 3 W) P IX LR R R 1) AT B R U R s B A PR
WA W) X TR B IR 1K) o LR IV 1 70 % PR R A

FE TR ZR 73 ) o HI GC-MSSEAG I 2 AT B A7 AE AL S 85 s I8 it Rl i 22 7301 )
HAL S IR RPN SO A ) S s T 5000 T 1 s R 32 T AL B AR 28 20 m A5 ) 4K
EYHIRDERIAG S W) SR LRI AL AL B 2 o A HLIR W) o 3 TG M O¢ R B % V)
FERIAL: AEARTERSIET, HUR SRR HBY)H S A HLIRA D A S Wb 2 sk
WA 2 (L. KRR, BEFR. SFRIR): RIS, Purks MR R a4
S HHURA S AL SFREIG 2 (LR AR UM I ): B0 i A 1w A 3
Je IR AR 70 ) rh B & A HLR AL 73 AL SR BB R RER DU 88 (208 KPR, T
1R WD

R EUNMPE RS HIRERR; GC-MSHHHT; B TAE 200 1 .
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THEERENBAERMR

FEF AL B XU KEBR BER
PUIEAR AR B A, BEFi#7/% 712100,

ZLAEWEHK HE(Oxalis corybosa DC.) J&—4MRNZF, 7RI 2040 HfaFHE. F
LKL T 22 AT et B, HIE R s, AR B, B RE SR, B R A, 17 TR,
PSR RIS FE . T M7 W BAMCEE, A TIRR IR G KRB R AR 1)
B IR, AR SO HAR A R S T AT T ST . BB ST A R R (D 0.1 gml”
(IR 22 B P (R K SRR PR RSB RN 22 . B8 58, s Skl SR AR BT i R A
AR LB SR Z AR O KEEBO, 0.1 grml (RARIR 2L K SR P SR 1 P
855, 0.1 gml™ AR bR - /K SBN S FILE AL AET; (2) 0.1, 0.01, 0.001 g-ml-1fH
(PR B AR I 43 ol 6 (R aRp = R I AN RIAR FE A BAE s (3D i rp A WL 15 =
e, HOKWh R WATR. VR MR &B-4 i I =2 EY T
KRB ZLALBER L AMSRANEZR (BAER IR AR

" WI/EF E-mail: jinminggaocn@yahoo.com.cn
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FEIRB ST E M BRI K

BT EME ZE RN
AR L St R o5/, LM, 201106

A b7 R PP R —, B R o HOR AR ARG, HLR A B R g ) Al
HIZEM AL PRARES 5 00 2 T2 S o Sy P 20%%k P4 SL-2 5 WP525 g/ha Al
675g/ha, ZjJa 20d AT IHIBTE R > 0k 87.2%H1 94.7%, X HhiEHPE 4. 48%
RIEFA AS2250g/ha, Bl 80.3%, i Th B 4 B R B AR A K AT — E I RIAE o B2
RUR AT 25 28 BRI 2 MRS FRE 10%4% 14 L-7 5 WP1500 g/ha I 25%BE MR [ WG225
g/ha, ZiJa 20d MIBER 50 96.4%F1 97.8%, WiFh 2%t BbE R 224, W FRIRAR}
HE . MENMERREEETR, 10%%45 0 L-7 5 WPI500 g/ha Fl 48% A ik 2
AS2250g/ha, 24J5 20d BB R0 W0 97.1%F0 78.6%, X EEERL 24, W] 20%%¢ 5 SL-2
5 WP, 10%ZE14 L-7 5 WP Fl 25%BE [ WG J5, BB TRORMIR, T HEE
EE (1

KGRI FPP; AT BRELA
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IPRANRIEMFIE . ERERBEILLULHBAMEX—RETE
A

R

FIR AN A A 7 %, R, 210095

TERT A A RANAZ 22N ZE R — R w1 B A T A KON AR ) 40 2 MR AR 42
Y AEARFOT TR b, 85550 N R — e e AR B 7 LR Gt i JE R ELAL
WA 1IN R B AR AR L IR R A o A . TR TS Z AEERUVE T AP 2 1,
SE T AETABUBSH L SR IE . 20, 1IZ I AFLPRITSIX 54150 M7 161 4 7 T B 2 e Hi feE )
AT AR 8 T INEE R —Rp e A M BRI DN 3K — R s A qE 2 73 A A0 R T AR Y.
FH AT LA 2 A= Kk — B m e R /N7 R 8 AT i 45 56 038 | e AN A= 9 5K 1)
Fke o WL tH LA B 2, 4-DFI SR S5 8 S EE R I R BRAR ) R R T
5 ANPARICE RN FHEOR, A RITE M HE) T N, RS R —+ m e & 189 |k
BT ORHER . RGITRE T NSRRI AR BRI SE, RIL T BA NI R
(B EAR RIS AN ) TR NS R — RO e 2 R 2 R e - B I EOR s s, kT
TP TAE; DU E A K BOE B BOAR M 25 . 57 T IR AR5 B 2 1
i E AR NAZ A B R Sehttp://weed.njau.edu.cn , A ISR K — G 05 A0 25 7™ BN PR AR
PRI P AE R, s vim 75 5 NIR . Tk 2 GREARFNES I JESE 22 P S AL i,
WAt R ARG FL R SSE R . M T ELAEB Bz, A A A 1R P 4
A2z 27 T R ) ST PR R SRR R A e TR PR i R U A 45 (1)
SPRNZ DA G B YRR, T N BIRE, Ritis 1 T RAT

R RN INER—koEde:  Ziabin, W
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BEARTLEAER ISR

ERERZE R WP BT E=K
HEAR S SRERRAARAMA ) BTG YR F o, R 1EM 571737

AR AR, SR, 2 N ZRRON SR, SRl 5 i AT AR R0 e 7 AT
HREAEHT . SRR b ZRRI T AR A AR 32 2 T AR A KR SR 5%
Wi, PRI SEAE R B R I M AEARIA L N WGeRE 32 PRI i A gl i A K, 2RI K
BARMEA L=, IR s AU 7RSSR AL B, X8 N1 (R A R DL
PERE L o0 3 IO 2 R BOA A B AR OIS, % 3 P2 A AR IR I ef], - HLk
o, FHIE ARG . WIS TR ), nI R AR R R T
R Kok EEIBT R BAT R IR B R

R WA LR ik gnmdk

SR A K K 2006 SERHE A B E (Rnd0616)
EH A BORE (1978—), B, WiLBigl, I & 255151,

SHIAES  REATE, WIZEZ, i :0898-23300502 E-mail: zch200518@21cn.com
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SR — BT R AT

WEE BIRE EWE Z=F L%
AT FFZ B R I, LA 201106
STUDIES ON PROPERTY OF ASEXUAL REPRODUCTION OF SOLIDAGO

CANADENSIS RHIZOMA
SHEN Guo-hui, QIAN Zhen-guan, GUAN Li-qing, LI Tao, CAI Xiao-lin

TeME B ISR — RSy B I ELR A WFUSE AR, IS K — A e TR
WE— AT 10 HE RS ABEN, 2 i e e ailis, Baghs b ok
ZHH A1) 85.7%. 2 HBMMIINE R —H i bkirk, 2 9P PR A E I 33.3
PRITACREIRR, X SRR SR 2 Y 201.7 BT, JL A Al ik 1.08m?, M FARIR
Y ETS 3.97kg, ERACIEDY 178.65m; 5 2 FEAFORMIG 2 259.6 MREitk, T RGBA
11 503.6 ¥k, bR R 3.24 m®, MR ARZESEE A 5.088ke, KA 266.8m. JEEK
— B AEARZELE 20°C-30°C LRS54 H BB I s R ZEAE 3R 1 I H BT %381, T AE 5-10em
TENRH R RS AR 50%IM T KA TR R T, oRva g AR, MK
A R RN 2R AR AR I R A

KEAE: KR OB, AR

CREETH RETHAIRE RO H AR AR W S R BRSBTS (i RS 03d219313) % B
EH T DR, Y5, 1965 424, B9, KA REAY S R RGP SR HEARMIC. Bk 13501620619,
E-mail: zbb@saas. sh. cn
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— M B REE L E-—-EMARER TR RE

Y RES
LHFRTG K FAMN G ALY WA I FF L0 200240, /5

MR AL Ik B2 (TAS) K€ SC, FHIAN v R ST . B A0 S R IR
AR IR ARMY 5 A=) AR S8 0 A6 R R SE M (AT AT I REAIBILAR o 420t SC, A AR TS
WAEY) R GE . A AR R AR AH AL S Y FORIE A & e, HTik
D ALY T AR 14 K2R, Hoh 22 ARG RIS AL 5 o
FEFIR By, SRUIH . Bl P XURSEA S A IO FOP LB R AL |, AR A
JR e, DA 2 SN T A BB R R e S i e A I KRS 2
filh L2k S TF AL S 1) S 52 R O3 T G5 AT, I 45 4 T AR 25 R0 A 8 e Je A Jek
WEYEH BT, 2t S0/ s s at b, SRRIARAR, BER
DNA VR IAR R AHEE B A . =R BRI Ay, SR iy AR A R &
T EALI SN (GMOs) IR, DU IT AL A S AR NV A MR R 2 FH 4
WH5t. AR R ADITE, X1 1 Ak ) A A F LR K P okl o B
W R TG F, R RRARMN RAT B S R Pop (R4 5y 3 BLRE RS
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108g/L SHEM P AR EC BiBREHRFHARARRERLTR

HIALE, E5tH, FERE, BEFF, KE2H
TAE BRI E R RF 7, E £155H 050031

RS HHTR] NS (1530, 9T T 108g/L i U FH R R EC £ 8% B H BT ER R A LR 5
IR WETEATURKI], 2 D% 25 I 5 22 i S AR B, BERSAT BT R 1 B 2 I KR
AREIREL, A5 56.7g/ 22 WG AL EL R X ARAFIZS G B BT AE 90% AL B AR . %2y
JUREEAE N7ge of

KRB : RO TR R DR, KRR, BREACR
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THEH K E DNA SAKXKERE S Fal

B ZERAR Y, TLRRIE, SCHEE %, ORENLE °

AR K2R 2B, BRI WAREE 150030; ' BV NSRS IO K 5, SRy ey
JRIE 150001; % [H Y 3L PR 0 U 5 oA o4 B 3 KRF: TR [ AV BHE B E R E BT 5T
fr, dbst, 100081

AR SO F 9 16 R AR TR B H IS 5 89-05-3-8 Sy fitiAATEl, SRIFIERY & SN ILB A S
DNA S NBEIEKGZ A ARR 42 i, EHEEET, FERHB AR 1kg/hm®) SR
DNA § NENER SR RUEAT I, SRAF I YK &8 it & DS-15, DS-17 M1 DS-19, 4 SSR
F1 RAPD ¥ 383468 I 5 (AR AH [R], 1705 246N (1) DNA B, ik B 5 A A flh Ak
[¥) DNA T Ao [A]I i oK S8 b RUATIE S, SRR E W PER SR &R, I H B
PERE 2 afeth.

R wH B 4N DNA §\; SSR; RAPD
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REGEENER PR RHER

m&EtE, ERT, 2BRR, wE
P FIEFE R FI IR L FEE e, AR S G H BT il ot il =, B4y 266100

R i ) Y SR AR . (Gymnodinium breve) EAT s IEPNHIVE R 0 KB g e, B
FET T PRI HEEN R AR T A H o R R R I8 R K SO TS 5% 22 48 2085 KA
AR PR IR D, BN AR B I E R o SRR, AT, 2k
DRI P A% LA 20 R R AR FE iR, 4 IR Rl 2.5 gL I
X AR T IR B s AR 2l 98%,  H 2 B AT AR FH e AR 1) S S A i % W 25 N R A 2
20%; 1 FLAZEIRPEBIRE R 2.5 gL It J R R R ) dee i AR R Ol 94%, R LA
URZEORFFAE 80% LA L= o K — 8 BRI ARMIR] N I N T8 7 22 415 K AT YT ) A AR P 5
R 45 R WIHHIARAETT 5 d 75 50% A b, Rl R R, JFBA7 R0 H e I
BE 7 o FLAT 2R 45300 205 ) AR 3B (10 2 K N9 B2 (ECs0) 93 71 4y 1.45 gL' F12.95 gL . GC-MSS
SR RY, [LpdirEw b s 18 Fidm, PR WK - T8 (1,
2-benzenedicarboxylic acid,bis (2-methylpropyl) ester) & &4 49.94% . 504 Jo 1140505 P
T RE— ST
KR ALEAE: Wl KA, RO RR T3

*IWAAE, E-mail: 1fm01@ouc.edu.cn
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2SRRI EURRIEERFLPHRNZEFEERR

EAE DkiE Y AN
1 PJLARH RIS EIRH B ke, 2 R BK oK L R IF O, By %
712100

K GRS IR HE T GUh 22 T3R0S 4 FHASTA] it Pl N A RRHE 4 DESLAE KRR RZ ©
HE(0~20 cm) A B SNy 25 S FUMEREAT TAIEST . SRR ANIR] i RN R R T
AL WML (p<0.01) , BEEETHINAZRL, B DN EMARAR, B 15 cm
N ZE R E AR T AT e AR SRR AU TS, 4 BRI /N 2R AR R
EIBRAAN AL BERLK, RRmtkr. HhEE 15, £33 5, 7415, /ME
22 AR PR AR I O S O BB AR AL BRI L SR RO DL R R . b M
225, BEAE AR A W A RRUR T, A1 I SR s ) 25 1) 454 EE S K, 2 200-20em
K2 PHMERIE A R RS R Tt . 4 P ad /N 22 1 A B R S8 A7 AR I 2 e v
Hrp & 15 0RIE LIRAIRERIE BATIREF 10 73 R RFAIL, A5 8] 70 A i S5 (1 A2 57 A7 4 U
WAL, A FAE LR IR 23 [m) o3 Aka T B ROR AR, AL T 1A R ) AR AT e
GERAHI08 5 em AT 14 emo IXPPIN AR SRR R ] BE AR R B AL, IRA B2 3)
DU ESEAETAT O, IS RE ] BE N R RE . MR AR LI A 75 5 R R 1K)
TIFGORE D A S A P St 57 A R0 P R 4 B P - S A T AP (I BRI e
WAL | B AT AR 2R 20 (AR A 5T RT REAFAEXEAS AL B L.

KRB N fiEERIE WREs s WG ARE

HEEUH: ER “T—« 77 BHSCERIEE %) (2006BAD09B08)

*MWIAAE#: E-mail: mayongqing@ms.iswc.ac.cn

EH WA AR, 5, 1979 4548, fEmit, MF/EDALEAE TS (E-mail: victor7986@163.com)
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JLH=MHACIEREFN ERREERI T

ERR FFRE BEF HUE
T BT Z R BT, 415 050031

A T 2003-2005 FEAEF AL E RMABHE B AE IO 7 s Bk sidbtr, WE9¢ 1 M
Rl L MR M R R . BRI 5 Bk AL RGN TOK L AR5
Wit o % 243 31) 53 93 B 0] R 0] e ) S AR B, ST DK Dy e T B KD it ol 6
958, fEEK 6-7 Mgy, 25T BRI B R, M EEEEE, HIHCHE . KA. ik
BRI BRI DCECH B PEAT ™, JExE R IK S TR AR IEA T 08 o B4R ], ANFISEAL)
BRI KW 2 Vg € 72 . MREREIE ] 245 5 K, oK I RE AR 4
AL, R ORAERIEATC M, MR R 25 1%, ORI B H B (B R 24 BT
ST R AT, e R R, R SORAE R EEATG R v BERAR  2iJE
2y)5 2 K, TR B PE BT, 325 M I R @ TR, AR RS B 1l
WEWy R 2 Jm TOKRA RS2 B LMl ARG, e, OB N, R
Zry L B, MMIERH R BRI 25 3O, TOKM A MBLANRIREEE R RSk
e, ZF N A LT TR, R OKRIE KA @R R 2 R0,
WEW e« AR BRARCTOK R, MR . MR AR . SR IR AR SN TR RS AL
No WUFUIHTAIRAR Y], BRUEMIRAFE SN, LB R AL B s KT SR . M BR
WEw i, HLe A M 2 A B BRI TR R A TS e A5 R TR MR 35 AT AN R R
fRrsm,  Horp DLy BROR IS TR R & R s %

REE: BREA, ROK, et K
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A AL A S5 BT 16 7% AT TR B oL Y I 5%

FE4E
HHEE BWEEFIEL, FHE 777810016

Xt FE N AME AR T ORI TEMEDL R0 P A U0 2% 575t R P A e et LK% [ 4k
RS TR RIE DR 3t % B A S ot (1 R Y BIRBEAT T 23538, 1 H x4
b A 7 3 AR RS R e S8 P 24 e m T LM R P ) T ok R8P 6 R M R 2k 1Y)
HIOE, BRRE DR EIAEL, MAES BRI BAR BT, ARk R 2k ] AR TR 57
WFTOM I B b A AR RO AR I 5, T HH SRR Y A RE RISt i o
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BAES X+ 7k &5 F B9 KN HIE

FiLWe FKEH &K Sk EHZ
TEFAN K F L RO T F, )M 510642

JKEAS Eichhornia crassipes (Martius) Solms-Laubach #&—Ffrith FbE (4 445, HAET
AR T 40°N~45°S Z [AIAEM . gy d63Ed. Ry TE R RRHSEE LI, iy
KT =R U A mle ARSCHFIT T 2R S K S A A5 %t 7K
PR R AR A A A (1 R

WRIGHEAT T 4 FL2EBBHI KR (SA) IIBIAE IR, 45 HL4 W B gtuita ] /K
Fi ot K IR W R AR it KUDOS SL-101C (S2) (KD) X /K BRI 3 25 1
R . TWRVRRECH] KD+SA IIZGRGREE,  RIMAE A H P A 7] AR K e it AN 7)< P TR L 571
A LUk B2 55 e K8 1 H B AEKST = TR ImEE 1000mg/L SA Jil 4%KD #1
2000mg/L SA Jill 4%KD n] 7K & = i kL 2k 2 93.33% K1 86.67%;  1E7K i = ik A& B it
2000mg/L SA /Il 4%KD wJ 7K & = IR #I8 ) 70.21% . KD 5 7K 1 [ TR IC 7716 7K i 7
(RS2 & AT 2 M, SRR IR () PR, ORGSR . ML B2
VLK M R AL BRAL K T P TR 2 5 i BEAIK, R S BUKHT RS0 T R R 22—
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W AR T IR E T

FHE WHEA R KEX HHHR
RN K5, T 5 450002

WP (Rehmannia glutinosa Libosch.) % SR Z A K AMY), UL TEIBAZ, 7
b DA by A I N A AT 08 o3 B vy — EA s 2R g B, AR e B e,
P PR OGRS R SRR R 2> L™ E ek, o HUR L DAL T SR M R 4R 5E
MERIKE, HRAGIALERAE LIANL G DO . (H T3, H RN SR 5L 5 A
LM XA, e ERIEPRR A PR, B RO S R R AN e
VER FEEA ORI 2 — IR EESs M SRR AN [R], L8 AR e, P H R T
PR A A P 0 o R I

ARSCLAMHB SN BEGIR 5 5 ds AL GG FR AL 7 T AR A BOR, X shp R Bk
FRERT A= Dy A BE AR 72 X B AR A BEAT TIPS

M PP BRI P EI R R R B, AR R ZE . MRS
G T B IR B D o L A R PRI ] R, AR R AR s AU
TR B AT o S PR S DO AR R A, I LR R SRR D,
Trichoderma sp., Asp Flavus FiE o 72 P A= W WG 0. e B /EA1S e i A Ay
BRI

WS A T BUN LI 2 FEE D, P R A T AR ) R A ) i
(). DGGE 7347 B 31 s FiAEL 5 DECAR B ] BT bR () KA AN, K 20 i v R R i
M SR, IR S B RS, Sk AN b e A R R R e T S
X SLAZAE Y P AR, BB ARG o M SO 3 B R A A P e AR S A
ZRENEACT BRARD 12 RHR AR 0 WA 33 b SR 5 1

B, TR R s A S s B SR A DL R R A B AR, A
WK T AR, JURA K.

EE VB [H K ARSI PTELRR G S PRI AL TS (30671201)
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RAR S PR BAE R R X T IR I M 1k st e

FEAGE, FhiRE
RS A L P A A S I BB L AN e 150081

ASCRGE TR WA G R F 2R S AR, 3 T AE AR E A 32 AR AR 23 AL
YR LI HIIR AR o SRS, ARZR ALY R 5T F- B T I I M 5 45 R o0 iR,
FCrP AR O M R 2R G R SR AR 0 WAL I 5 1R T T T AT IR 2 o R AR ALK
VORI 53 B S e BORAT 2 Fh, AR 7 BLE PG B (N ) B T ik EAAS T — LeA IR o)k
I O AR BBl 2B 7 R K2 W, ) ] 3 R 209 (R A S ) o B (1 s A A T o AR
I IEAE R BT R LA S A AU I P T DR, ARG T I R
SE IR 2R 23 W) Hh R A P T 35 W 22 Tl AU A AUk A4 i PRI 9 P

X B R RARSWY; AR WRERAEY); BN
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AL B IR = 5 SRR S THRVE D AL R 5T

ER % ik B B XE B LER BRI FEH
WL FZ Bk K 430062

F1 2% i 1 s ™ A 2 3 N S A B, BHLAS A S 5 & 0 o AL e s, b AT I8 2
I A 11 W5 il — (0 m ) 2, DR AR BEL T 2 il R RO AR I T ez — . i T 5
YR NEHEE, HEVG R E, LUK TR T R SR, 2 B KR T — AR
TEBRATTTHT AR 5 S b e ORI, AT BRI ARSI AL AT 8 B R IR KAER . O T 209
ST KAEVER, A9 FFRBT I KB 2RI e N TS AR AT A 2% TREBH BT AL AR 3 AL e S kE, A
SCR AR A DB TF-BEE I T e B =i 2 s ) K ISR SRS R, #7 JL AR T 4k A
HLBE,

N RSy BEEAFEIER A A RIZEAT TR B« 2585 . b =i s 2k, P %R6.16% .
R RETWRSEIG,  FL 2k M1 VE 2 A1 MR A0 g R RIS 1) -5 7 R, 3l 7 R P S B A1k LC s
FILCoo IR EFNIT (] . WFFERIA, 1240 il S B i3 — 8 B RIgE T, S0 B =i S 2 eyE 1 f
s HLDspFILDo 4 10.62mg/LA181.02mg/L, 1A F| T WHOR E AT RUCKMEFRIFRAE, R, DRk S it
WO T BRI

PR ZArEoR N it =il S 2w 2 g2l 7 — M=l 2w, @l kA s g
fff 8 T — Pl B B S R R Y =l B K. RN SEIO R B A B KRR, i K iz e e R AR R
BICEI SR A R KIEM, v DAHE & BB AR 5 KBS B DA G AR i i, W i 322
(1 DX % — s BRI Cafr I — 40 EE, e mMUCiICE I A R 5E . tHEASEHERT, X% —
iR UL, EBE AP AR AR B AT e PR EH

BT BEEERT T E MR AP A B AR, FIRE X2 R AR A B 5
Wi, RS T SR MM AR R BINERE 2 5. B2, HEoo TS B
(PRI 52 M 2 e AR PRI, il OB A S BRI . BRI o T 5 S AR IR R & A 4
EEAE RGN TR AR SRS .. BRI — RS A OO T 72 il AR AR 5
AUEF IR, 0 B SO BB S M TR LI KT R R iR R A, EA A R
X

BELITE T R A 6 2 17 ¥ 0L g (1) DB 4 o FRAT TP SIZ 0 UF S AT Bk =i 2 Rt T 08 B AT s e A
VEFRROKRESE FH T3 5, ik = 2 BEL BT A 326 2 v AT 1140, JUILSGH -] 7 ok 99 A6 P I 4T
W BT R N, N AR AT AR T R . k=R B TR, SR, RSB
i1, AT A B AT R o 2 il e kA o KR 258, s e — 20 T LRI R AL
LA B AZ) .

ETURZE A A e, PR YLt 2 LA X AE A = RAK =38 B K I TR R B K, 25 59 16 A
HRUK, DEah, ML X REAEIR A 3—5 AN H IEKIZ I, IX e 7y th 2 T WA 5 f v+ I PR ML J%
LR B K7 o RO AR TRRM 738, FEICATHRAE A PR f e N s pk . i v
W ARBR AT T 2, J] [ KA R M A B SR M RE JA IB o, BE ] LA R AT M, A m) LR LK
B AR, D N B LA

R A= 35 KBRS H F7 E Br b KBRSk, FRATTH mr A TAE 2 X — 5. {H
I SR W TAR R A 1), 3 7555 22 T e B AU o e N T RME AR v B T g g K R A
HCHLEEIWEST, HAMHANLE S A R E SRR T A 2K

FEEA: JHs iR AT MIROCR

AT E K R RS (30471506, 30570322, 39670654); WIALAE TP 2 A R T S S E = 4 (4300620103) ¥
1
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FALXBREFIGE BB SBRTTE

ERIE IR gk Rk
VBT E AR BRI R 2> 2 TN R B BT A R el

RACHLIX HH T 2 A BR B, e BB vs R AR SRR A, R iimp oyl HEVE AR i
%, RIS BR G2 E R A A AR IR AR AR S R KRR, 5%
IR BR B 24 T R o AR DO R AR R R R A, RV AR R ZEE, X BR
AR RERE I 22, N RN BRI A T s B BRI il T R EY) S 2 fi
ANVEBRBFNZE o AR AL BRI N F 58 o) 2 25 55 R AR AR, R, Al e bk
U (R o4 3] 5 2 A 2 ) L KRG 7 B 22 100~200 kg/ BT 7 20~40%; K577 B 7% 50kg/
B UL, W7 25~30%, KEEH & 200~250kg/F N, 125~ 150kg/ R ({77 . /N2
FHELH] 2, 4-35 T BRIl NS IR 7~26% 0 BRE 7 25 3 3 VR AR 5008 ZAA BN 1)
B, BIITATEE M Z A O BT 2058 A7 AEW 2B 25 3 — il A
MRek . M, BOREAR. BRI AR, R, AFEIEE 10~20 K, EHEAKAL
T, RIS, MR AT KIRBBRFRIZER N, Tk, M. KRE. K|, m%. &1
) H %, DR WK, m R, SN IS, IR SRS g, R TR
TR 25 A6 PR BE R T RF L e o B it 24 55 TR SR R R 0 F AT K e R . S .
APKER . UL . RUREEE. SR, 2,4-10 R, BURR . SRR
SEMEE RN RN LY +2,4—DAERE . 2SR SRR . £ IR I 2R R+ S
f [ £ F i+ SRR A+ 2,4-T T TR LRGN 2,400 T e SR IEHERR L Bk 2
TR+ W R e o DK e 2 IR+ £ FR T s K A MR+ S M il [+ L R Tk s DK e 200
PR+ TR I B TR+ £ 2 TR DK e MR TR+ SR e R i+ £ R T B T+ R R o TOK B
LA 2,40 2 W4 S WRRERSE. KREHA T R, 2 W4 . AR ek
B, Tedh TP TR, DREEE LCE R+ LER) . W A IR . 225
NG A OKNE . ERE . N R, 2, 405 . KRR BRI g
BB K, — MR 2~3 4F, KAUalik 4 SERLLE, ERAEA 4l B R 538 il s e 1
W W™ R . XRBREFAA A KM LR . S . BORmERE . T
ERfilbE . FAADK SR, RURRIG AR . 35 2ot BRI, SRR . WRMERRE R . PE A,
iRk 1y PEEBR SR, (1D FREBRFERAE U 1ok, REEER R S5 R L
FSC, RO AT AR T AT K B B B A R e A 2 (R B R B s R, B B
TOBR BT A R R . SRR . SUMERERE . DRI SR RE ORI A 45 S LR Ao BRI FH B
/1B R O AL 7 N U L /NN 3 17N e 1 QU G 0 L S 131778
M2 VOSSP AIZEACTT DR A F i Aoy AR - I AL, SRS, R &L - &
. REAE R TOKH REIEA VL 2% 0L BRI . (2) Ao vz
PRECFINTHIR WFK 2, 4-FOKW G, TOKERE . B4 T E.C0%; Ka2 |
4 5 FNEL 2, 40, 2 e KA KE 50% LM% AR R LR M IR T £
LT T ANGY T TR AL L LR R SRR L b2l K2
B, ZH 2, 4Tl (3) —SLZGRUZE MBRFRINIRIR WA SR 5 JRUR LI 1B
fif- &y KEWE-&y 140 T8 RSP PR 1) 22 A P 0 B 24 75— e FH 2 A 1k 4
IBREL . 24 ISR AR 2 BE . RS BR B M S0 R 258050 . 3+ INsmmE 25 A bl ) 4
L, BEHE B S AR RR . 4 BRI ST R AR E E . 5. InsRAk
BREAT HEEAR RIS S8 . 6+ FIH P YRR A=A TR 1 722 i 255
ReEiE: b BREH 255 s Rk
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JLMA R FREFR TR E R EREXN

FRRA
JEHIAM K%, LM 110161

FHEE W79 SRR, W ARAEA RIHBX FOK [ A2 R A R B, AR JbH X FOoK =
50 Bl 8 20 B, Hh e E e E R EEABAL, B3R, DML e BYREEL, RER
A DA . 298000 45 R W, 42%2,4-D TG SNFRE 3525383 SC. 64%2, 4-% 1 Bg-4b
EHe RN ERZ BCy 40% i 5l - 35 J5 3 /K e Ay 25%2, 4-D T Hs-iE 5l EC n[H 3P &
KR 2 B 5, B RoK 224 . #5 5 o an it . 42%24-D T R Nl 55 A
SC6000ml/hm*, X T 2K FH 2% 5 (1) S AR B 2% 99.1% . 64%2, 4-3 1 M5 b 515 5 4 B 1
EC6000ml/hm?, % F K [H 2% B R MR 2L 94.5%. (EEK 4 W], 2885 1~3 12 g,
I 40% it 5 - 55 22K B 3750mlhm?, Ko 75K FH AR AT (1) SRR 2% 93.7%. 25%2, 4-D ]
- S EC AR 3403807 LA L 90% . 285 558 B 24 A6 PE g S5 ks 7 THT 1A LU RS, 429%2,4-D
THE FRNEEF5 253 SCy 64%2, 4-1% T HR-Fh LT S N FLE EC 40% - 55 23K &
Fl\ 25%2, 4-D T ER-REEE EC, BASEBRNHME . HaaxmE, T —ktk
it 245 5 Uit 2 AR 4 (P R

KPR TOKH, Jvm, BREH, 4. MMk
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KRB @mMERE 78 SHBENT FIMEIHRE

F—% RFL FTH XWE
VLI EAFL P R I, 7L B 210014

ANTR] B8 A S At R R 78 5 R E A2 P Lemont X0 AN ] - i BB AR KR BR 40 o A 2
Rxfbl, 2R, KRB AT 78 S0 B T e ) A DU N A 1,
A PR TR 78 S 0 R (R P A AR 3 Ry T AR B Lemonto 2. HEHT5E 78 5%}
PR (1) 58 4 e 7 BERRL S0 030 (1) 1 R 20 S, (E RS RE B W) LU AR PP 2218 . 34 6
- HEATL o 78 SRR ] B0 T 3 ke . 4. TRTes 78 S Ml R AR 4
VR H Lo E o

KB KRG s sadrs i

- 208 -



2 = e R A R T 2RI 22 0 58 UM A E 2 Rt 22 0 2e . IR RO ZH - vh (B /KRR AL A TR 3
FAO-China Seminar on Rice Allelopathy

R L5 A% 4 JR 44 16SrDNA [ K Il 5 PCR-RFLP 4 #t

EEME, BRKEK
P RN BRI T A FE A (Y L P T S %, R IEM 571737

R G = M A R 55, UE204F RAE A F b X . JRUNFI AR WX )32 #4E, B IANR
X TR T INRZZ TS R GHIE BER B AR IR A & B A AT 45 2
BTV, T AR 6 B R TR D B o A b |k AR R Mk . R
FAAE I, FRATDULER S SL RO R B A ORI pRORE A 5 | i ARG IR, TR IS () B
FLERHAR S DNAMET ELEPCR A S xCPCRY ™4, 321 1189bp K14 JRAADNA F Bt o 1% I FR 1l
YEWNVIRGHinf I. Kpn 1. Rsa 1. Tag 1. Msp IFIHha TR B AN [A) A2 355 ) 3 RRAR R I8
i SPCRy= AT I V), WD~ 28 1.8 % Bt e b v 112 i ik 1B A7 BRI i W 5 22 2
(RFLP)73H1, &5 5 7 67 BRI A D)l v (] — i o 3AN A ot R i 1) iy BB AR — 3, mT LA
W e 5 1Sk [ 3ANA 7] AR B 5L R s B A A MR R R IS A JU I - ) — 2R R i
B RELP 1% 5 Lee 2 %) 34 R A4 LAR16F2n/R16R2 4 5 | 1) 33 4T nested-PCRY™ 14 (1) 44 Jii 44
16StDNA [FJRFLP )7 B35 34T LU, 644 B il 11 P DTGB S 5 5442 1 6 SIDN A 1) il D7) Y
) B JE AR 16Sr T AR F MR R T — 50, B AEARDNABNR HAZPCR =44k i H4%
Wy, Fes) s th 5 16srTTZH A B AR A 5 e 0 [P, B SRR MAS s 55 8 5440 1 6 SeTTZH Hh 1)
Fe e RS P 20 A3 R e LR 2 A5 [ Y5 26 d5 e, 3K $1198.5% . PRI TT v BAAR A
P L B A i A DU i A s Ak 1 6S 1T 20 B A e A A 993 2H (Peanut witches’broom group), #t3k,
TIPTER, 1% B N AN B R 1 AR B A R AR SRR M o (BT H e g )y R 4
Aepa D R AT, I HL G ) AR B S T AL R A S e, B S ARG g A A
FE—SeHh X ) DL s HAE KR, e A) R AR S ARG 0 AR R BRI 5 v R LA
18, A LA R A B S AR AR, SN B BRI AR R, K N TR
R0, SRk B FIMER R AL FE A& G 1) H

KgEE R KK 16SIDNA  RJEAA  FREINE B 2 A
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AILEEARERERESIMEETHXAR

TR, RIS, TmRS, XIE, M4, g
11 [ LNV FL S Bt Y R I T 5% 5 [ A -5 76 PRI %, L 100094 7 [ AL Ff
G i A T P R RS %, 6 100094

2004-2005 AFR M5 WHUFEZ0 AR oK 2R BRFIE 04T T A, WA T S Hhlx 2y
VR AN SR 5 o SR AR DG 2 HT AR 20 AT, BIFE T A R AR S A5 BT )
MIKFR . ImAHC T4 ARE W], AR B R ) £ N, R &4, %
K H BN BOER N7 5 J RO AR AR DG HEAN 2 . AR - AT 4l R ], bl i R b 3 26
JEEXF A2 R A DA g 2, T RR/K . H BRI IO % 5 R 2R DL B o 32 Bk
U5 55 B 7K TR PR ELAE 0 2 5 L v 7 A B RIS, e BT 2 TR PR ELA R RS A
KRB FOKMZes, KA FREERT AmAHOC T, AR oA

" BAEF . cxzhang@wssc.org.cn
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KRB E S BRER RRKEXTFE B R ERHHI1EH

RED Fit E—F XIWH
TLIWE AN FIZ B R Y BN, 7L A 210014

3 FH AT AR BRI IR K ARG i R BT 78 R YLyt X =4k 4088 6 5, il [ e,
I T /K REAG AR F 455 0K 2 AT A R IR R A ARG . [N, KRS AR S 6 RAE
JEmEf [ (30 ad g/hm®) FFIANEE, W thgiib] 1 S AL o ORI B LS A R B A A )
AR R o LG AR A SR 2 WA R S5 FLAT IR F A ) 5t s KA B 5 I sE AR
10cm ¥RIKJZE SAZFBR FFR AU F RN, KRB ASE 50 REMEEFRY], EPHE 78
FH7FE 6 5 XL T B R 34 89.1%F1 81.8% o S 95 B [ T B 2% 70 1) 0 83.6%
1 84.9% XFFE 2% T EBRLT A 95.2%F1 82.7%, X IX = Fh A2 1) 5 T B R 1 A
87.7%H1 82.7%. 10cm /K 2 At AL 22 BR AR FRISAT T A KRG s A (R 1™ &)
14 5752.5kg/hm* Al 6234.0 kg/hm?, 3X 73 5] b Sem 7K J2 AN AR 27 56 5550 1 AL BRI 77 67.0%
H128.2%. DYMPR 1 (255 BN A AT RAF IR R, 1 2, i W) S BRI 1 B
BT R, X KRB AT AR BN A TR AR, R IR T AR 2% A
eI P TB Gal

KHRIE: KR K BOKZE BRELR g
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MEREMFERE. BESHE

*HREL NEZ BER BREL g BE#r' BRT'
D BB Y R, 5, 810016

AR R, 9D RIEIK Ay . IR BTG, R AR SR fE R
NIV RISAT R BT . 25 R L WL S 45-120cm, ARSI A, BN 13 30-50cm
PHEEAROEREE, & T 7KW, I 50cm HHZ NIRRT EN 1129.3g iR 22 B K
A 2783.3m, MRZE EWSHIEF 589.7 A, Al HIEMEGK, JEJRRE HEEKOTE 13.4%4k
ARE, S EERAR, AR EARAREm; SEE-6-6C, WREWRH 1, mik
Wk 4 A EAY, SPRRRRRI RN 468.4 Kis BEP PR A RS 120-160 ARI, K3 &4
JRIK 15.8%-17.8%; %1 I []8 R FH N U B UBAHE Rz H AR 25, I S84 i TR
X T AR ] 10% 55 H 1 22.5kg/hm?, T 1-3 HAZE B 5w, 952505 98%, 114k
DT TS5 60 AR 2R AL 3 T T R), AN o 3RS, A R E R FRSE . R R .
OBl ML, ARWISERETE, R, BiA
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FERESRAEREERE LOIGFERAR

W, ERRE, BEE, FR4E, HIUFE
TAE BRI Z MR BF T, PE A1 5 050031

=R B R BRI BC A 3D BB TOK R G E A F A RONEZL —. A
I AR =R AT T, DITOKR I B GER  FE O los e, SR SR it
T TR N R BC  HERC e . BIFSEAl AR, SRR v Ay L AL P w25
Wi, P E R RASRE R SRR 3 (B e AU . 35 RS R
S AP B B v BORIE90 %6 I, AR (1.7-3) + 1V FR AR R L 24 7048 F 7
e/l PSRN B A TR VA RCRIAR90 %6 I, 7E (1-1.8) = 115 [l A BRI LL 24 77
R R D

KEEW: 5 EH, RN, RERCH

EH A VFYE(1979-), L, Wild:, EENHRRZTHIFH AR AT BRI
E-mail: xuxian19790801@163.com.
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BRI EY L BERNAR

BUEEE RPE Bkt WKE
HFAARF SEGRARAAF) H GGt (R e, AFRGIEN 571737

MIFFFHBAIAPIROUE , RV EFHEECEAR, X 189%. M AU B A & it
29 = 1 1IN = = o O A (B =t 59 S P 5 R E T R S ANITE AN (2L SN i SN 9 2
LUTAEIRRL, ATTRIRE AR, WIRBE IR — L IR AR AE ), W AR AR AL
BRGNS T ZAEM I Mree Bt b0 . RAEY R AR SR IR (5 MO ELOGR T H
FRR AR . BRI A R R BT JL, A IR AL AR H (Allelopathy) FRIBIFST
X AL A & ZR G R LA A T N R

ARSI R R LR BT AL A T B EAT TR SRR IR, P2 B
ARE L B B FOREOUAREY), R TR, 38, R, PR, RE. & MR
PN A o LTI T AR AR PR SRR 2R A [ 1) L 38 S (M1
(IR A A I RP AR RIS, DU PR SR iR AROE I LR AR 1E ] F
RIS A S A1 (KT A AN i A BRI A2, S 2 SR B SRS IE T WA A
HWRLAE SR8, AR WOt BT B TR K

S 45 R W] 2 BB Y v 73S IO S AAE D IR iy AR A A A S B3
FCrb B B FrB RIS TR L B AT R TR A A AT 2B DR PR ok (1 AR A AT G
SEIANEIAERT T2AS WA i SOt F I T A« BRRAN LG B (AR AT AR E A K
E R RO S G F N AR AR KAT IR o 2 A AR I R B SO 52 A HE )
RIRT AL R I AP 7 A A AR IRZEAE S BT AW 4l w1 2E K T 2
SRR K MRS, EZAEY R A K K=, Mg, 225,
AR SIS . 2 BCRAT SRR RIS o B iR SRR A
IR SE o0 BOK . S GBI AR AR RAT e B s PRI iR SR AR IR R X B
PR ERT AR ERATIEREAE s AR SRR A BRI B P 0K 3 g I A A
AT

PEARHE IR 28 J) B 08 52 AR W A N A A 1 5 i a6 e ) - W ARORR 3% ] e xt
AELERR - B A AT AT, 06 ORI A, PR ORI B G 1) 2B AT Bk IR (A D 5
TR AR B - B A A (T AR AEARAT IR A e T oK R A A AR K AT (R BEA I 5
B ARG AR AR ) ] S K R B A A AE AT — € e g s B B AR )
B TR g AR S AN A AT (EHEVE s 38 A AR A A 380 0K R
ALEA Bl RN A A AR HEAE

B AR K 2K 2 2006 AERHEFEG R B H  (Rnd0616)
AR REIAE 5, 1959 4 7 A 1 HAE, BB, W71 AP RS 225EBiE 59T, HiE: 23300502 E-mail:
zch200518@21cn.com
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LRI PR B R IR BRI LR QIEAR « IE T BRI KA = FhAS [ B
IIRE SR R AN A A R W S0 25 AR W] PRI A B IE T e ARG 32
WO K570 BV LE T I AR AT AT 52 AR (13 A PR ot W A0 A0 2B A AR 4
IBF 90% LA Lo BB A SRR AT A AL S AN IS PR A AN A A AT AR & (R Ul 4
Hlo S8 R PRI R PEII IE T AN T TIRkge . K AR Balife, FHESE
— Al IO VAR B, A RRIIZA 70 A=262nm ALA BRI, SCRRBERD
B PORTAEPK 262nm AEA SRR . BT LRI A5 i b B AR T 4 n] e
TR B R AT AU

SRR ARG WG TR TR R B BRI AR R AR A T A
YRR AT 45 R, WL 2R REE B O IR 2 L
W o DA, D sk A s, R OB el BLAN R R SRR s Ak AR AN
EECTES S SO = A0 77 s A | L1 S 57 7 s e B vt I IE T DY L1 S 57 SN SR 1 PG SO
R UARIRIAE A o BeAt,  WIABCRI P B R 5 06 PR R L AT s A3 T, 4 Je ml
RS X LA IR0 JHOR B BR AR 28 5519

R AEAER] A i)
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£ B4 B Grosheimin #0 8-Epigrosheimin £ & 5

Wi E 2 TRIRER RS WM
BIHFAZZT0 FE G FH K E R SEHE K 300071

RO N B — R AR TS il AR, T RE AR A R A 426 B B S S )
B, A RIOR AR I FURS T R IR AR A PR 3 e 701 o 3 A R 0 B 0 3 SONT S ] iy
5to Grosheimin (1) /& 8-Epigrosheimin (2) M ZFhagRHEY) 7 215 2 10 @ AUAK N lE %
bl o ASCLAC ARG S, R ) T R A BTG TR A (3, &
g AARAEE. B ENERMNAFEG R TR Y (1D (2D, ML T4 %
8-FRHE MBI AR N IRIFT T k. Gk (Scheme 1D JR:

Q/OTMS

THPO"

THPO!'"

HO !

1.R;=H, R,=OH
»-R;=OH,R,=H

Reagents and conditions:(a)Lewis acid, DCM, -78 ‘C ; (b) (1) LiOH, THF, H,O, rt; (2) HCl, rt; (3)CH;,N,, Et,0, rt;
(¢)PCC, rt; (d) (;) Ba(OH),.8H,0, MeOH; (;)HCI; (e) (1)cyanuric chloride, DME; (;)NaBH,, H,0; (f) swern
oxidation; (g) Lewis acid; (h) (CH,OH),, TsOH, PhH, reflux; (i) (;)Eschenmoser's salt, THF, -78°C ; (2) TsOH,
acetone, H,O, rt.

TOTAL SYNTHESIS OF GROSHEIMIN ANDS-EPIGROSHEIMIN
H.S YANG, E.Y LI, X.X QIAO, X.H XU', L.G. XIE
National laboratory of Elemento-Organic Chemistry ,NanKai University, TianJin 300071,China

Two mode allelochemicals ,naturally occurring Guaianolide sesquiterpene lactones ,Grosheimin

(1) 8-Epigrosheimin (2) were synthesized starting from s-carvone by 9 —steps procedures.

F HRFBHE R4 (No. 20572055) % BIITH .
T E-mail: xiaohuaxu@nankai.edu.cn
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AE% AT HA D FTRE RO L BB B RS

FEM? DiE >

D B iy FlF 2 B B 5 B A 5 TR R T [R5 T il S0 i G A, = i Y
650091; ° FIEFIZ BT KA RIFOFT T, BTG4 712100; ° FTIEARHFIFEA S, BE
Zit5 712100

DAEE D7 R 524k, BT T8 R AE R BT (A AR 5. 4
R AR PVDITHEN A2 w A Won AN R A RGEE, BV 22 50k A
AT ORI YHTIEN R L8R LR3I (1: 60, g/mL, FFD BEME%
RGBT A, HILIRAR . IR ZF A AR — 2 B peJyI> 1 R~ 7R 1Y)
o @ETFWIPFTHEZEN LR LT U 2 RIPSZ AR KA, ERE A 28 (-
WA AN s TR YIRS 1) 255 UV X 52 R IR R ARONTIR 2 i a8 R AT B 2 (AL
FEIEH . @F IRV FTHEH R IY £ £ BEFEEUDIRT 52 R AR I A K EL A 59 1R i
VEHT, ot SR ZE (O R B s (AR s e R0 ST ) st B B IR0 52 R i
ARAFFA PR S i 249 Oy S 25 ARV E S, BRI 2 K A E AN B3 . @ SR IITNT
IR T 35 1) L1 LB S U Sl 5 RS2 AR R AR PR A, AEX LR ZF (- R sl A P AN e
Fs ACKIPA YIRS D 52 AR (1 AR AR 27 (I8 s A SRl I, H
FEAR I PRI I ARIE 2G0T WK . ©F FRVPITIEAERR K LR LBE SR 32 44
PR (R EAT R 5 (R RS s it FC R 2 A A 7 e 5 R B A P 5 e R BUTRT s
Y1 (1) SRR SIS 5 AA AR 250K PR iy 14 0 d8 2 (Rl E T o S WA SR SYT R R
AIYDFTHETE 5 HA BRI . AWFFOn] D AL SR b T HE B N I3 (i — e (1
L ER

KRB ARG WHTHE; A KN Y]

o [ A2 e K R K AR FEE BT AU AT A ST H )
"YEIBER A, E-mail: mayongging@ms.iswc.ac.cn
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SRETR A REL L EERMISTHR

FREAYT BwFST BER' ODiE’

D B a2 52 B B B A IR R 5 R [ 53¢ T sl S 2 A, o~ i e
650091; ° PURTHSA i BEFIZA L TR, AN 650224; o1 BRI BEKFIHK AR
T, BEPiFs4 712100

FLR 51 FiAT sl T BB 2 Br (KA fE s 1M, RS B8 KT AU L ™ FE 52 iy 3 [X S
EARIABLAR B o IS A A AR IR, X TR X E 2 e A 2 FEE
R XE R AW (Eucalyprus smithii) 135535, UK AIEAH]
HLRRE Oy Bege, W, MY TGS TR e CHERYDD, JERME TR
MRS E T S A RIS RS Ay (B, & ) et
KAE . SER A R B OSSR A AR R SR HO A S s A b 4w i A
HAT 5 A R o AL T RO E 5 R 58 59 S 7K BRI AR B BB ARG, AR 2B ek
FESMIAAC S ARIR AR A KRS . @ S Wb A R AL AR K SO 2 AR Sl 1R 2B R
AN AT, L, R AR J 0 1) B EOD L YA PS8 I 50 52 AR i 26K A s i i 1)
AR F o ASHIESORE A S ke R A 2 AR 2SS F SR R 5 (R A

KRB lE i A

2 B R T i A AR BT I BA R
=EHAEARAN.  E-mail: gsyfk2006@ynu.edu.cn; ylyfk2005@yahoo.com.cn
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KL REERRMREE

KMIE*> BEBZE FiKRE kK@M XM
1 [ K T I KT A 55 5 5¢ i S5 % pi/l 310006

IKREAIEAE F IR £ PERAB A o 6 KRS AR AT FH R A P DR 3 DR o7 A L A
A NEBERERE . Jensen A /KRG S Fl IAC165 Al CO39 M HH HAC & M i)
AFF 58 B0 T 9 AR T 25 65 W Rl i 1100 0 ) e i /K R 1 St 2% B R B0 PR A7 A (QT L) sk
TT AL, T 4 N SEE A ERW QTL A7 4, JFEf T3 2, 3, 8 &4t
& . Ebana S54]H] PI312777/Rexmont [1) F2 #4%, ¥ 7 A5 KRB AGEAE - AH S QTL &
FEfES 1, 3, 5, 6, 7, 11 A 12 Qefofh b, Horp A7 T8 6 Betiufhk B QTL X KR A
MBS R, Y€ T 16.1% KK BAAEAL

o KA T IR B R ) AR A5 LA R () A i 8 5/ 58 17 DH BRI EL, &R
G552 T 123 A DH BE R4 E I KB TS EC 0 58 B R AR K I E L, IF DAtk
1T T KRB BAE TR QTLs 238, 45 RT3 4 4> 5K EAE A G QTL, eAl15
AL TER 3, 9, 10 12 Jettfk b, L LOD {H474 3.40, 2.68,2.75 F13.08; i, 553
FEF 10 etk ) QTL InERUN 2054 1.65 F1 1.43, 25 9 FN5E 12 a4k LY QTL Ik
RN 53 5 A -1.44 F1-1.58.

Hh KR T A 55 ZE SR LA 156/ 48 2 5 R it (W AL A RAFACH AR, R FHRRAE
DAY IARICIEAE HPLC _EXFHE 147 AMERR A = WUKR I e 3:47 1 A 50 = i A
W, IR EAIAURTE R, JFRA R, RIS SG R X E A B A8 R BRI
£0F5 168 4> DNA Aric s A% & B ST T /KR40 B E I I B MR A 15 (QTLs) 43 #7
LRI R 3 A SAGEAE AR BN QTL, 2054 T55 5. 5 A1 11 Jefafk |, 3 LOD
B0 000 10.02. 11.23. 16.51, IR 43574 —0.005. —0.006 0.017,HX0F R A 57
BRI 4 1.1%- 1.3%F1 10.6%; [FINAMI2] T 5 % EAZZN QTL, g4~ FER0W QTL
[y 2 B BRI TN o Al 21 =300, QTL A1 ALY, QTL ke T 55.1% 3K
AL

KEEH KR AR B

"ER HARBREIESIE (30571231)
** JHIAMEH . E-mail: liugyu53@yahoo.com.cn
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BT SR T RIFITAE EIZ R Ry B N A 55

REM ORE"Y BEE
1 PTIERMEIE A TR LEEEE BEAT #4 712100; 2 1 HELSZBEKFEBAK A
RIFIILPr,  BEZY kg4 712100

KR RA, EE4WNR )75, B EYBs K KEoEAME &S &,
WL TN GBI AR TR E g 37 003% (Py Mg, Fe. Cu. B) PUAMIKJEHS
JE (1/2 Bsv Bsv 3/2Bs. 2 Bs) Rig& N LB I ¥y AR 3 DL AT JEKT B IR 4 g TP
Fh 2 R4 e AR B . 85 R AN [AVE 7 70 200 me JNAH AR A I ) L T 1 R AN
—3, HHHETEVEMKX (P=0.05) ; BARERIANPIFE, 530S BIF“AEY, F
PR T2 £ . TR IR0 R AE 5B (1/2Bs) FUEH 4&0F (Bs) g /R4 L%
LA AR s M FRIUA (3/2Bs Al 2Bs) ', BRI IAL I ) 5 0 ZMAs
WIS, — BN e ER, AFefIBEIAAAE— & MINHIE A . R EIT4 (2 Bs)

TET, BuEFEGEWR N H RN, MFefts] R4 r AR AT R r R4 1
P o 1175 70 3 755 AL R AT 52 A 4 e 1 AR K s e () TR R R, SR s
BEAH>R (P=0.05) . FEHP. Mg. Fe. Cu. B WRFFMHIIN, & AbFHXT P Fh g TR K |
JUR KRR B A E B R (R R o, —MAE3/2 BSIREE T s it
JERPE TG e JUR T2 AR BT R TR oKk U, Fe & BRI 0 HRARIC . IRZF K
AR ZCE IR REVER, HUFe SRR I W EBUMEIER s [FEE, 652 k44w IOk
Ui, RIEBYFEEWE NI R EERN . Rk, E AR A B A s
VERIA A B4 A SRy I, 28477 bnT DI Ik 55 IRl i) e FH 2 S AL e 1 B i B
PERIARIEN,, Yk 4L R I BREFIE Y.« AR A AR B IR B A H e IO S Hh it FH P
Mg ] DLy B N FEAERERS , T IEFes Cus BRI 454 Fd SV RGN .

KB PN AU AEOB ) EFRIAES WL

R H : [FER “ A7 BRI %) (2006BAD09B0S)

*k JHIAEH : mayongqing@ms.iswc.ac.cn

Ve 3R, Lo, 1979%FA, AFieil, F8NF S RMEM LM PTST. E-mail: yep0420@163.com
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M EEEETREFEISTEUTAR

X LFT BRAL
BRI P %, )4 510640

A 5 mIEIRE T 2007 AR R0 N RS s . SRRl RS ma el Al
KA 4 DM S EPEEAT A R R A A ETRRY: 1~6 A 4 MFEHUL R E Y 24
Bt 52 J& 62 Fhoe®t, JRBMSREH 2unEm 1ads 4 s sriinze, Hh 57
Fite FrP & F o I 10 BRARE 0 BRI . RS2 s H AL BERL. AR
oo SR EERELL MULANEL RBE. —Ri. 10 FhAREE 1~6 I Ik E ,
ESRE AL RANEE I B A DGR R IA AN B R (A S BB M T s A2 S 0
PPEAARASE o I AL, ANFRIRE RO BEKP X6 2% SRR AT B

KA HRT; R KRS

BEWH: ARERHIHE T A R B A LR EARBIST” (2006B20301056)
*1M THAE 24 B-mail: fengl2005@126.com
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PRE T 5 HE 25 FT R AR

REEY, X!, g, EEE’

1 MR ZGEEN T, L 100026, 2 1 [FACFIZ BT IR W 707 27 B AL -
TEPEOIICE, AL 100094 HE LML FIZ B 53 G A5 78 P B RIS 2, LR
100094

AR T H 2003 45-2007 FAERIE FERIL AL, (W ARFE GO RN R S, Tk
N2 PR A R SRS PR It 24 B AR N P AHE 15 o ASH AR I LUK R L 55 238 Ao i |
FENFE AN A, KRB IMERIARREAR, 754 KK R GRS I 25 B AR TF- WK
f8S T, 4G HEREER SO, (Eaes 2-3 M2y, iz KA GAP #AFMEE, i
2iJ5 2-3 R, MHMEYDGEAEGER W8 255, LLRE A& 15 75 2 U0 25 54
o R, IR HEARN B S8R TR RS AR LRRER
g Ay s ds . WA HYOCENE SRR R AR E R R IH (1)
AR, B R RO AREE/E (Good Agricultural Practice, GAP) FUFE T & H
[V R RYEIREG AT B0 DLt T B s I 25 2%, DN Bt 24 ) o L AR A T Tl S A A
AN ERGAERI I HAR, DR 45 R

ZAEHER 25 HR A FIRHBIX IR 35 ARV AUHE T, BOR AR 4 iz LT B
o, IHESEEP B LIS ], DL S A B2 B D AR LA A v G R T g A P 2
s wIEEER, AR RO AR L & & Zyn A sn B, W Ritizhy, KERERE, b
FIURBER, $emgflh s, (e Cm- e BO R Foti 2y, $emgisk, U EZ 0%
UG, it 2y Je g A A& VR FIE SO 2530, A R 2 i 2hy, AR 2457
X AR B TC NG TN AE YA 55 I A s 22 A Al FHAR 24 TR 5 I N 1A A 24 35 B o R0
TAE, AR Z A, SRR A2y, TR 2 N 03 K4d BE B4, d KB R s Ak 2
XPIREE . NS A e A8 55 A R R 29 5 ke, IR &ML Rk R4
AETMEAY, 3l B SR A N SR AR AR BRI (L R R Gt AT LA
T B R R A, kRS IE R 2], ST, DABARBUE AR R AR ),
BAF TR FARRZY, Bob &gy, BARPUIE R AR RS .

s H i e Bs milse g5 8, fERuEgi ol , S 25 7 & e, il
FRSAE I 2550 AR PT LR RIS 30 96 17, BCA BRI RRAIG T 2555 R AE B LER, AR 7 IAEETS B
REVRE I 25 2 AR LUK SR THIE S EE S FH RS BE O mir 4, LUK 7 it 25 3 R A e 2% A
S i o RO 1881 R VAT S 35 1 53¢ 3 =
RHI: BRELA], ORGHE, MEA

" BREE
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B A B R S TSR E 99— 01 I SES FEE

KEM BB K Hl KREE*
1 [ K T I KT A 55 5 5¢ i S5 % pi/l 310006

KA 8 7 0P — R R AR B TR 99-01 (P BR FyE e, R EeRh i 5, AR #1100
% K T T L TA80—100% 0 4.2 107 1 1-/m> B J5 M HE 8IAE % IA73.9% , A8x10° 1
T BRI AR RSO R 4. 7445, W IR R B A TR S R R e R . A
W22 A PEAR B0 R I99-0 15 R oy JE MUER, X /KRB e 4. 5 GenBank 54 72 HITS F15.8S
rDNA 7471 55 I 2 B99 — 01155 R4 T 1 0k 0 Tt Je T R 35 S e s R0 7 () — o
WA AN AW A) FPalsed—8. RAPAUPKALE I Bk 71 L0 R B0 M
B0 R T 5 0 T 0 s R R M T G PR R SR AE N R . M99 —014E HAR LR
RIMATHERS, i LA % 0 b 5 R P il P BT [ B, ORI 5 2 e 4 AR — 3
R B CPRRGMRE TS

“[H %K 863 WAH(2006AA10A214); HIVLAE HARRHERESINE (Y306180) ; 1 oeg o8 35 M RHIF I T 46 30 %8 4 75 H (100012)

** JHIAYE# E-mail: liugyuS3@yahoo.com.cn
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IAERMAERNERREBE S SRR

5k BV fMIET T OmY
U KR K RFER) TR AR5, BN 310006; ° TRAFZRE G R
751200

U SGAE, JRBERALEVL IR KRR AR, SR RIE R T H A TR . X 540 24 #Fe
ILAR3Gr . P EE e ety EEM6y . AFHRAGY . BEE G BRI 1
U SR E R0 SRERZERILGY) , 2B ARG, M AR AR SO AR B FE AL R SSR
ST RRCRIERE T, AR 107N EM AR ST (Ae) , Aedu[IN3-8, “PIRE0 514k
F4.9%7, Rk, 64 7. 8 LISSR I Z AR, ST 4 Ak b e d 1 8 2 Ak
P75 o 2N BA i (PIC) A28 240.3077~0.7951, ~F-1440.5870., 15t4% FH 25 1 [ 0.0909 ~
0.9545, “F¥J40.6372. T4 BB WIVL R 28 SR AT s s A 2 et . Rtk
VT 90 4% RREH 25 (I 8 BEREHEAT T AR S PIR R A . 52X M 7 A R VL9848 ZE M AL B R
B AR SR G B0, T 9548 28 P 2% A8 2 BRI T 2228 R M Lo B e AR
R MR BUE A R

"R HARBREESIE (30571231)
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ZHANG Shan-Shan, TANG Jian-Jun, CHEN Xin

Agro-Ecology and Ecological Engineering Institute, Life Sciences College, Zhejiang University, Hangzhou,
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