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Problems and Countermeasures of Employment for College Students in Pratacultural Science in South China Agricultural
University
DONG Zhao—xia LU Xiao-liang XIE Xin-ming* ZHANG Ju-ming ZHANG Jian-guo
(College of Agriculture ,South China Agricultural University , Guangzhou Guangdong 510642 )
Abstract The employment problems for college students of pratacultural science in South China Agricultural University were analyzed ,and the
countermeasures were put forward based on the main employment problems ,so as to provide reference for the employment of college students in
pratacultural science.
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Necessity and Teaching Experience of Offering Grass Resource Science Course for Grassland Science Specialty
XIE Xin—-ming ZHANG Xiang—qian JIANG Yuan DONG Zhao—xia"
(Department of Grassland Science, College of Agriculture ,South China Agriculture University , Guangzhou Guangdong 510642 )

Abstract  According to the teaching experiences from Grass Resources Science in grassland science major of South China Agricultural
University, the concepts and implications of ' grass resources’ and ’grass resource science’ were summarized. It was pointed out that there were some
difficulties in grass resource classification and the confusions in the use of plant name. Meanwhile,the analysis and discussions,involving the
establishment of teaching system, the teaching method reformation , the new inflorescence concept,and the important teaching content were conducted.
Finally, the importance of practical teaching was emphasized in the process of teaching this course.

Key words grassland science ; grass resource science ;necessity ; teaching experience
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Abstract:
During ensiling, the anaerobic environment and lactic acid bacteria (LAB) play

a leading role in the silage fermentation quality. The researches have shown
that some LAB can grow and produce acids at aerobic condition, but the
mechanism is not clear yet. This project will: firstly, select out a few LAB
with the strong capacity to grow at aerobic condition and identify them by
physiologic analyses and molecule methods; then study the effect of air
(oxygen) ratios, nutrition levels and antioxidants addition on the growth,
metabolic products and related enzymes; finally, study the effects of adding
selected LAB at non—anaerobic condition on the changes of microbes and organic
acids during ensiling. Through completing this research, we will not only make
the growth mechanism of LAB under aerobic condition and influence factors
clear, but also use such LAB to improve the silage fermentation quality at
non—anaerobic conditions and production and storage of additives. The obtained
achievements will greatly promote the production of good silage, fundamental
researches on LAB and preparation of LAB fermenters.

KegE (AS50T0) : LT JRE: KNG B BHIEY

Keywords (FH4r54rFF) : wilted silage; Lactic acid bacteria; Fermentation
quality; Grass; Forage crops
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ABSTRACT ARTICLE HISTORY
The objective of this study was to investigate the effect of silicon (Si) on Received 22 June 2017
growth, nutrient uptake, and yield of peanut under aluminum (Al) stress. Accepted 7 February 2018

Peanut (Arachis hypogaea L. cv. Zhonghua 4) raised with or without Si
(1.5mM) in the growth chamber under 0 and toxic Al (0.3 mM) levels.
Aluminum stress significantly decreased the biomass and root dry weight
by 12.9% and 10.7%, and the pod yield, number of mature pod per plant
and seed number of per pod by 16.7%, 10.7%, and 13.9%. The content of
nitrogen (N), phosphorus (P), potassium (K), calcium (Ca), and magnesium
(Mg) was significantly decreased, but that of Al increased markedly in
shoots and roots of peanut after Al exposure at seedling, flower-needle
and pod-setting stage. Under Al stress condition, Si application protected
peanut by improving nutrient uptake at different growth stages and favor-
ing the partitioning of dry mass to pod and the allocation of tissue N, P, K,
Ca, and Mg to shoots and pod and decreasing Al uptake and
accumulation.

KEYWORDS
aluminum toxicity;
macronutrients;
peanut; silicon

Introduction

Acid soils currently limit crop production on 30%-40% of total and up to 70% of potentially
arable land worldwide. Meanwhile, aluminum (Al) toxicity constraint the crop producing
approximately 67% of the total acid soil (Brown et al. 2008). Excess Al causes a rapid inhibition
of root growth results in the inhibition of cell division in root tips and lateral roots (Ryan et al.
1993). Al toxicity also causes DNA damage (Rounds and Larsen 2008) and induces programed
cell death (Zhan et al. 2013, 2014). Al interferes with the uptake, transport, and utilization of sev-
eral essential nutrient elements, including calcium (Ca), magnesium (Mg), potassium (K), phos-
phorus (P), and iron (Fe) (Scholl et al. 2005; Liang et al. 2013; Li et al. 2017). Consequently, such
roots are inefficient in absorbing nutrients and water, leading to a significant reduction in crop
yields on acid soils (Ryan et al. 2001; Brown et al. 2008). In recently, Al toxicity is also a major
agricultural problem, and is intensively studied in plant systems.

Silicon (Si), the second most abundant element existing in the earth’s crust, has not been pro-
ven to be an essential element for plants growth (Epstein 1999), but the beneficial effects of Si
have been observed in a wide variety of plant species (Ma 2004). The beneficial effects of Si have
been observed in various plant species, including Si-accumulating and non-accumulating species
(Adrees et al. 2015; Cooke and Leishman 2016). Silicon accumulates to quite high levels in the
tissues of nearly all plants (Ma 2004). Although Si content is low in legumes, recent studies have

CONTACT Xuefeng Shen @ shenxuefeng@scau.edu.cn @ College of Agriculture, South China Agricultural University, 483,
Wushan Road, Tianhe District, Guangzhou 510642, P. R. China.

© 2018 Taylor & Francis Group, LLC

82


http://crossmark.crossref.org/dialog/?doi=10.1080/01904167.2018.1485163&domain=pdf
http://orcid.org/0000-0003-1373-943X
https://doi.org./10.1080/01904167.2018.1485163
http://www.tandfonline.com

2002 (&) Z DONG ET AL.

shown that Si promoted growth of soybean (Shen et al. 2009) and peanut (Shi et al. 2010; Shen
et al. 2014). It has been reported that the role of Si decreased Al toxicity in sorghum (Sorghum
bicolor L.) (Galvez et al. 1987), tomato (Lycopersicum esculentum L.) (Peaslee and Frink 1969),
and barley (Hordeum vulgare L.) (Liang 1999). Meanwhile, Si application would enhance
tolerance of toxic metals by reducing the uptake and translocation of metals, including Al
(Adrees et al. 2015; Cooke and Leishman 2016).

Peanut (Arachis hypogaea L.), a legume, is one of the most important edible oil and nutritional
crops in the world (Shi et al. 2010; Li et al. 2017). It is grown on many soil types including acidic
soil, but the root growth inhibition induced by Al toxicity (Zhan et al. 2013, 2014). Our previous
studies have revealed that Si application can improve Al-toxicity tolerance in physiology
parameter of peanut (Shen et al. 2014; Li et al. 2017). However, the effect of Si on Al-toxicity toler-
ance in peanut or any plant of the Leguminosae family has been poorly studied (Shen et al. 2014).
Therefore, a pot experiment was conducted to determine the effect of Si application on growth, nutri-
ent uptake, and yield in peanut under Al stress. In this study, we sought an understanding of
whether and how Si might mediate growth and nutrient uptake in peanut under Al toxicity stress.

Materials and methods
Plant material and growth conditions

The pot experiments were conducted in the greenhouse during March to July 2015 under
controlled condition at the Weed Research Laboratory, College of Agriculture of South China
Agricultural University (N23°, E113°), Guangzhou, China.

The experimental unit consisted of five pots and there were 20 pots in each replication. The
pot were filled with 1.5kg mixture of soil: peat: sand (dry weight basis, 2:1:1). After germination,
eight uniform peanut (Arachis hypogaea L., cv. Zhonghua 4) seedlings were selected and trans-
ferred per pot. The pots were watered by adding measured amounts of water after weighing
a random sample of pots. Pots were fertilized three days after planting with half-strength
Hoagland’s nutrient solution. The solution contained 4 mM calcium nitrate [Ca(NO3), -4H,0];
5mM potassium nitrate (KNO3); 2mM magnesium sulfate (MgSO,-7H,0); 1 mM ammonium
phosphate (NH,H,PO,); 0.1mM iron sodium ethylenediaminetetraacetic acid (FeNaEDTA -
3H,0); 0.01 mM manganese chloride (MnCl, - 4H,0); 0.001 mM copper sulfate (CuSO,4); 0.01 mM
zinc sulfate (ZnSO,); 0.033mM boric acid (H;BO;); and 0.0002mM ammonium molybdate
(NH4MoO, - 2H,0). Full strength solution was applied to the pots 3 d later and watered every 2
d; pots were divided into two parts: one without Si; the other with Si at 1.50 mM in the form of
sodium metasilicate (Na,SiO3-9H,0, Sinopharm Chemical Reagent Co., Ltd. Beijing, China). The
Si application by 1.50 mM with Hoagland’s nutrient solution, which based on previous studies
(Shen et al. 2014) as confirmed by our preliminary trial, this concentration of Si was considered
optimal for the normal growth of peanut. The seedlings were then exposed to 0.3mM AI’"
(AlCl;- 6H,O) (pH 5.0) and control solution without Al Thus, the treatments tested were
(i) control - no silicon or Al stress, (ii) -+ Si, (iii) Al stress, and (iv) + Al + Si. These treatments
were arranged into a completely randomized design with four replications. Plant samples were
collected at seedling, flower-needle, and pod-setting stages for elemental analyses. At final harvest,
total biomass, shoot dry weight, root dry weight, pod yield, and yield components were obtained
from four plants selected randomly from each pot.

Elemental analyses

The roots and shoots were sampled and oven-dried (70°C) for 48h to constant weight for the
determination of dry matter, milled into powder (Shen et al. 2009). For each sample, 0.200g of
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the milled sample was then digested in 8 ml oxidizing solution [15 M nitric acid (HNO;) and
9M hydrogen peroxide (H,O;), v/v] for 30 min at 2600kPa (80 psi) in a MDS-2000 microwave
oven (CEM Corp., Matthews, NC). The samples were diluted to a final volume of 25ml with
deionized water for further analysis.

Nitrogen (N) was determined in 0.500 g milled samples using the semi-micro-Kjeldahl method
(Eastin 1978). Phosphorus (P) in the digested samples was measured colorimetrically at 882 nm
using the molybdenum blue method (Allen et al. 1976). The contents of mineral elements [potas-
sium (K), calcium (Ca), and magnesium (Mg)] in each sample were determined according to the
method of Shen et al. (2009). Standard solutions were used for the calibration. All samples
were analyzed in duplicate. After fully digested using a HNO3/HClIO, mixture, the content of
aluminum (Al) in each sample were determined by ICP-MS (Mass Spectroscopy with Inductively
Coupled Plasma, model Elan-6000, Perkin Elmer Corp., Norwalk, CO, USA) (Zheng et al. 2005).
Nutrient content was calculated as the product of concentration and dry mass.

Biomass and yield components analyses

For the shoot, the data were recorded for stem dry weight and leave dry weight. In underground
parts, pod dry weight, root dry was recorded. Fresh weights of the different plant parts were
determined immediately after harvest and the samples were oven-dried at 80 °C for 48h or until
a constant weight to determine dry weight of all plant parts. The root shoot ratio was calculated.
The pods were separated for air-dried to approximately 8% moisture content and pod dry weight
was determined. Yield components such as pod number per plant, seed number per pod, and 100
seed weight were recorded. Seeds number per pod was averaged from mature pods obtained from
plants in two pots. Weight of 100 seeds (g) was obtained from 100 seeds.

Statistical analysis

Data were presented as mean+SE. The data were computed using SPSS program (SPSS Inc.,
Chicago, IL) and analyzed by one-way analysis of variance (ANOVA) followed by post-hoc test
(Bonferroni) for multiple comparisons of latrunculin concentrations. Significant results were
determined as p <.05.

Results
Biomass production

Compared with control, the biomass and root dry weight were significantly decreased by 12.9%
and 10.7% under Al stress, respectively (Table 1). On average, the leaf dry weight, stem dry
weight, and root/shoot ratio were no significant difference between control and treatments
(Table 1).

Table 1. Effect of silicon on the biomass, leaf dry weight, stem dry weight, root dry weight and the root/shoot ratio of peanut
seedlings under Al stress.

Biomass Leaf dry weight Stem dry weight Root dry weight Root/shoot
Treatment (g-pot™) (g-pot™) (g-pot™) (g-pot™) ratio
Control 29.84+212 a 7.54+0.24 a 1242+1.12 a 459+0.19 a 0.23+0.02 a
Si 30.12+3.23 a 7.60+035 a 12.52+202 a 4.63+0.20 a 0.23+0.03 a
Al 2598+231b 6.92+0.16 a 11.68+1.81 a 424+0.15b 0.21+0.03 a
Al +Si 28.49+4.24 ab 724+023 a 11.96+1.72 a 439+0.17ab 0.23+0.04 a

Note: Different letters within columns indicate a significant difference. Values represent means of four replicates.
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Nutrient content in shoots

Compared with control, the content of nitrogen (N) in shoot was significantly decreased by
12.3%, 12.3%, and 13.3% after exposed to Al stress at seedling, flower-needle and flower-needle
stages, respectively (Figure 1A). However, compared with Al treatment, N uptake was substan-
tially increased by 10.6%, 10.1%, and 11.9% with Al+ Si treatment at seedling, flower-needle and
pod-setting stages, respectively. Compared with control, phosphorus (P) uptake was significantly
decreased by 28.6%, 27.2%, and 27.4% under Al stress at seedling, flower-needle and pod-setting
stages, respectively (Figure 1B). But compared with Al treatment, P uptake was markedly
increased by 24.2%, 25.3%, and 26.7% with Al+ Si treatment at seedling, flower-needle and pod-
setting stages, respectively. On average, the uptake of potassium (K) was significantly decreased
by 13.2%, 14.5%, and 12.1% with Al treatment at seedling, flower-needle and pod-setting stages
(Figure 1C). Compared with control, calcium (Ca) uptake was significantly decreased by 40.5%,
37.5%, and 34.7% under Al stress at seedling, flower-needle and pod-setting stages (Figure 1D).
However, compared with Al treatment, Ca uptake was markedly increased by 23.5%, 27.4%, and
29.1% with Al4Si treatment at seedling, flower-needle, and pod-setting stages. Compared with
control, magnesium (Mg) uptake was significantly decreased by 32.3%, 25.4%, and 24.0% under
Al stresses condition at seedling, flower-needle and pod-setting stages, respectively, and decreased
by 11.3% with Si treatment at pod-setting stages (Figure 1E). Compared with Al stress, Mg uptake
was substantially increased by 17.1%, 15.6%, and 12.8% with Al+Si treatment. Compared with
control, the uptake of aluminum (Al) was significantly increased by 98.2%, 109.3%, and 95.8%
after exposed to Al toxicity and markedly increased by 65.6%, 67.6%, and 54.0% with Al-+Si
treatment at seedling, flower-needle and pod-setting stages, respectively (Figure 1F). However,
compared with Al treatment, Al uptake was decreased by 16.4%, 19.9%, and 21.4% with Al+ Si
treatment at seedling, flower-needle and pod-setting stages, respectively.

Aluminum content (mg-g"! plant) Calcium content (pg-g™” plant)Phosphorus content (mg-g™' plant)

Magnesium content(pg g plantPotassium content (mg-g™ plant) Nitrogen content (mg-g™' plant)

12 b ? 77 77 ’; 2
gl 7 2 7

Control Si Al Al+SiControl Si Al Al+SiControl Si Al Al+SiControl Si Al Al+SiControl Si Al Al+SiControl Si Al AI+Si

Seedling stage Flower-needle stage Pod-setting stage Seedling stage Flower-needle stage Pod-setting stage

Figure 1. Effect of silicon (Si) on nitrogen (A), phosphorus (B), potassium (C), calcium (D), magnesium (E), and aluminum
(F) contents in shoots of peanut under Al stress at different growth stages. Values represent means of four replicates.
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Nutrient content in roots

Compared with control, the content of N in root was significantly decreased by 12.1%, 12.3%,
and 12.4% after exposed to Al stress at seedling, flower-needle and flower-needle stages,
respectively (Figure 2A). Compared with control, phosphorus (P) uptake was significantly
decreased by 10.4%, 11.4%, and 12.0% under Al stress at seedling, flower-needle and pod-setting
stages, respectively (Figure 2B). On average, the uptake of K was significantly decreased by 20.7%,
17.7%, and 16.4% with Al treatment at seedling, flower-needle and pod-setting stages (Figure 1C).
However, compared with Al treatment, K uptake was markedly increased by 12.8%, 13.4%, and
13.4% with Al+Si treatment at seedling, flower-needle and pod-setting stages, respectively.
Compared with control, Ca uptake was significantly decreased by 14.6%, 18.2%, and 19.5% under
Al stress at seedling, flower-needle and pod-setting stages (Figure 1D). But compared with Al
treatment, Ca uptake was markedly increased by 12.4%, 13.1%, and 15.5% with Al+ Si treatment
at seedling, flower-needle, and pod-setting stages. Compared with control, Mg uptake was signifi-
cantly decreased by 17.6% and 13.8% under Al stresses condition at flower-needle and pod-setting
stages, respectively (Figure 1E). Compared with Al stress, Mg uptake was substantially increased
by 17.1%, 15.6%, and 12.8% with Al + Si treatment. Compared with control, the uptake of Al was
significantly increased by 371.5%, 401.4%, and 380.2% after exposed to Al toxicity and markedly
increased by 179.6%, 226.4%, and 204.6% with Al+Si treatment at seedling, flower-needle
and pod-setting stages, respectively (Figure 1F). However, compared with Al treatment, Al uptake
was decreased by 40.7%, 34.9%, and 36.6% with Al+ Si treatment at seedling, flower-needle and
pod-setting stages, respectively.
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Figure 2. Effect of silicon (Si) on nitrogen (A), phosphorus (B), potassium (C), calcium (D), magnesium (E), and aluminum
(F) contents in roots of peanut under Al stress at different growth stages. Values represent means of four replicates.
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Table 2. Effect of silicon on pod yield, number of mature pod per plant, seed number of per pod, and seed size of peanut at
harvest under Al stress.

Treatment Pod yield (g-plant™) Number of mature pod plant™ Seed number of pod Seed size (g-100 seeds™)
Control 2.58+0.22 ab 7.50+0.20 ab 1.58+0.23 ab 28.18+0.32 a
Si 272+035a 7.60+0.22 a 1.64+£0.32 a 28.30+0.34 a
Al 2.15+£045 ¢ 6.70+0.23 b 1.36+0.31 b 28.05+0.33 a
Al +Si 240+046 b 7.20+0.13 ab 1.50+0.24 ab 28.12+0.35 a

Note: Different letters within columns indicate a significant difference. Values represent means of four replicates.

Yield and yield components

Compared with control, the pod yield, number of mature pod per plant and seed number of
per pod were significantly decreased by 16.7%, 10.7%, and 13.9% under Al stress, respectively
(Table 2). However, compared with Al treatment, the pod yield and seed number of per pod
were markedly increased by 11.6% and 10.3% with Al+ Si treatment, respectively.

Discussion

The initial and most dramatic symptom of Al toxicity is rapid inhibition of root elongation
(Ryan et al. 1993; Zheng et al. 2005; Shen et al. 2014; Li et al. 2017). Meanwhile, Al toxicity is
associated with gross changes in root morphology (Baylis et al. 1994). In the present study,
biomass and root dry weight were significantly decreased following exposure to Al (Table 1).
However, many previous studies reported that plant biomass and net assimilation rate are consist-
ently increased following Si supply to stressed plants (Shen et al. 2014; Adrees et al. 2015; Cooke
and Leishman 2016). Reductions in root and shoot growth were ameliorated when silicon was
added to a K-deficient root medium (Miao et al. 2010). Shen et al. (2009) reported an increased
biomass with Si application under UV-B radiation. In the present study, biomass, leaf dry weight,
stem dry weight, root dry weight, and R/S were increased with Al+Si treatment (Table 1). Al
toxicity, as a major constraint for crop production in acidic soil worldwide, significantly reduced
the yield of wheat (Brown et al. 2008). In the present study, the pod yield, number of mature
pod and seed number of per pod were significantly decreased after exposed to Al stress (Table 2).
The role of Si could decrease Al toxicity in sorghum (Sorghum bicolor L.) (Galvez et al. 1987),
tomato (Lycopersicum esculentum L.) (Peaslee and Frink 1969), and barley (Hordeum vulgare L.)
(Liang 1999). In the present study, the pod yield, number of mature pod per plant and seed num-
ber of per pod were increased with Al+ Si treatment (Table 2).

Many researchers (Ryan et al. 1993; Liang et al. 2013) reported that nutritional imbalances
induced after Al exposure in several plant species. Al interferes with the uptake, transport, and
utilization of essential nutrients including Ca, Mg, K, and P (Scholl et al. 2005; Li et al. 2017). In
the present study, the uptake of N, P, K, Ca, and Mg in shoots and roots was significantly
decreased by exposed to Al stress at different growth stages (Figures 1 and 2). However, Si appli-
cation would enhance tolerance of toxic metals by reducing the uptake and translocation of met-
als, including Al (Adrees et al. 2015; Cooke and Leishman 2016). Ma and Takahashi (1990)
reported that Si can increase the uptake of P by rice in a P-deficient soil. Si also improved P
uptake by soybean under UV-B radiation (Shen et al. 2009). Potassium concentration in maize
increased in the presence of Si under water stress (Kaya et al. 2006). Our results showed that the
content of K in shoots and roots was increased with Al+ Si treatment (Figures 1 and 2). One
possible mechanism for the enhancement of K uptake by Si could be the activation of H*-
ATPase in the membranes (Liang 1999). In the present study, the content of K in shoots and
roots was increased with Al+ Si treatment (Figures 1 and 2). This is according with the previous
study (Kaya et al. 2006) the addition of Si increased both leaf and root Ca. Greater Ca concentra-
tions in plant tissues may also help in achieving better crop survival, with improved plant growth
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under stress conditions. Many previous studies reported that the content of Al in the tissue of
plant under Al toxicity or acidic soil condition (Ryan et al. 1993; Scholl et al. 2005; Brown et al.
2008). In the present study, the uptake of Al in shoots and roots was significantly increased after
exposed to Al stress at different growth stages (Figures 1 and 2). The previous study has been
reported that Si can reduce the uptake of Al by tomatoes (Lycopersicum esculentum) grown on an
acid soil (Peaslee and Frink 1969). Adrees et al. (2015) also showed that Si mediated alleviation
of Al toxicity in plants. Our results showed that the content of Al in shoots and roots was mark-
edly decreased with Al+ Si treatment (Figures 1 and 2). This is according to soybean by Si appli-
cation under Al toxicity (Baylis et al. 1994).

Conclusions

Aluminum reduced peanut biomass and yield, especially on root dry weight and number of
mature pod, and markedly affected nutrient acquisition. Silicon application protects peanut
against aluminum stress by lowering uptake and accumulation of aluminum, and by improving
the nutrient uptake, favored the partitioning of dry mass to pod under Al stress and the alloca-
tion of tissue N, P, K, Ca, and Mg to shoots and pod.
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Formulation of Qil Solution of Exserohilum rostratum Y9511

DONG Zhaoxia', LIU Lingrui>, YU Wenwen °, CHEN Yong®"
(1. College of Forestry and Landscape Architecture, South China Agricultural University, Guangzhou 510642, China; 2. College of
Agriculture, South China Agricultural University, Guangzhou 510642, China; 3. Ruyuan County Branch of Guangdong Tobacco
Shaoguan City Co., Ltd, Shaoguan 512700, China)

Abstract: Y9511 strain of Exserohilum rostratum is a potential bio-control agent of Leptochloa chinensis (L.)
Nees. Effects of 5 carriers, 9 surfactants, 6 oil adjuvants, and 3 stabilizers on Y9511 colony diameter, spore
production, and spore germination rate were evaluated using the PDA culture method, and dispersity, suspensibility,
and stability were also detected, which serves to aid the preparation development of E. rostratum Y9511. The results
showed that the 5 carriers, 9 surfactants, 6 oil adjuvantes, and 3 stabilizers all inhibited the mycelial growth of
Y9511, but spore production differed between the treatments. Perlite, Nongru 700#, soybean oil, resulted in spore
production of 5.3 X10°, 10.8 X 10°, and 4.3 X 10° spores/mL, respectively. When the spore powder was mixed with
perlite and soybean oil at 1:1 and 2:1, the germination rate was the highest, reaching 47.00% and 75.67%,
respectively. According to dispersity and stability detection, Nongru 1601# showed the best dispersity, with a
dispersity index of 0.35. Potassium alginate showed the best stability, with a slope of 0.0526. Nongru 1601# and
potassium alginate were formulated in different concentrations and mixed with spore powder. When the
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concentrations of Nongru 1601# and potassium alginate were 0.3% and 0.1%, respectively, the spore germination
rates were 54.33% and 88.67%, respectively. Based on the above results, the preliminary formula of Y9511 was
recommended as spore powder 39.84%, perlite 39.84%, soybean oil 19.9%, Nongru 1601# 0.3%, and potassium
alginate 0.1%. From the perspective of biocompatibility, this study has screened out the best formula for E.
rostratum Y9511, which serves as a foundation for subsequent development and application.

Key words: Exserohilum rostratum; oil solution; carrier; surfactant; oil adjuvants; stabilizer
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FRIuE, BHNEAMET, Wi 1 X100 7/mL Y9511 fl 7 BIF UG IREF gL, 9 21 d I, 0 T4 7 itk
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W AR 2R /38T, 10 F0F/mIL £ 7B 78 ) o RN I il A2 T PR DA, 6 I U Ay e R i i K
1.8 FREFIHITHIE
1.8.1 RERMEMNEROBERE YOS HEAGKTRENEH  BHIKE 0.5% (W/V) AR
FEFI PDA R 555, TN 121 Cril 287K a, BIABESN 9 em FiFR1L, HAWRE 7R 1.4.1. %)
WA TR E M) PDA $5975E . RpAMGEE 3 IRE S
1.8.2 FREFREMENE  FCHl— @R EIARFREFIERE, 530 mg BPMAMEES, KN 360 nm,
LE Y E T T ABCE 0 min, 5 min. 15 min. 30 min. 45 min F1 60 min, MW EK SR ST &5
BT, AR RERIOM AR e . N 3 IRER .
1.83 FREANEFENTE % GB/T 14825-2006 (A& 2427 R M E 771k BHATRIFRIME, ik BT
PEf AR E 7 . FOHRIREE A 0.01%. 0.03%. 0.05%-. 0.1%. 0.3%-. 0.5%F1 1% CEAKFRY 250 mL) K
FEFREEG PRI 0.5 g 07K, KSR 0.0001 g, 43 BN A IE S RAT VA I Bl v, I BERE, 7
32 COKWHIHCE 30 min J5, W B EAR AP 9/10 (HI 225 mL) &7, AL helidhid &
AT IRIDCRE) e T v 00 R 0 B A 8 FTEC 0 25 mL B VR P 1A RO oy Tl o A Hh A 250 40
FEW (%) HUTFARIE: W (%) = (m—my) /m; X (10/9) X100, H, my: ECHIEFRFTE
WFE A RS e, SR T (g) s mp: FATERFRHS 25 mL BVl T A RS i, A5 (g s
10/9: #b RH.
1.84 WEEBANKEAEROUFERE YOSI SERTHANEE  EERIEBRINIKE 0.01%-.
0.03%-+ 0.05%- 0.1%- 0.3%. 0.5%F1 1%, 5 30 mg i THRAHA), EEPEFE 0.1 mL 7T # %
Wi b, EBTRFRIABIERSE 4 he HAWRKIE 7R 1.3, AR 3 IREE .
1.9 HEFKITEHH

R B KH SPSS (20.0) s AabH RS M Excel 2016 JEATSHH M, 5645 B 07 2 000 Ja 4T
Duncan’s £ W KTE 22 7 (P<0.05) .

2 HRESW

2.1 MERMEFIERE Y9511 1 F A & RN E

BEMLIZEE 5 NPREF, SRS PEET P IH 2 204 0 F 1 BT Py s At~ 4093 0l ok 32/35. 30/31. 30/30-
34/36 F132/32. flFHIRAFEN 96.34%, UtHIWMERMALFIE 18 m, WA AR TGRS AR
2.2 KBTI

AT ot 248 2 o S 5 T U A TR YOS 11 (180 T ¥ A Kt B AN P AR LA o 5o b PR 1 ARt & SR vl
AR ARG AL, B EAAAAE BB 25 . PDA BRI T ARG, HWes 7 # v A Kok
B, I, dnakSE RS R AR AR KRR, M EARA 7.73 em.

MBS, AR R R YOS11 779, H{UABERS . W AR 3R, SRR
WS REAE T, AN ER A e AR YOS 11 I f ik 2 5.3 X 10° /8 F/mL, ¥INIE A0 e fli - flu ik
) 45X 10°#1 F/mL, SXHEZEREE (P<0.05) .

KT (mg) HEAELL 2:1 (mg) WILLGIBCHIS, T840 RS B2 BV Do #d 7 i R A e dE 1
., iR EEILF] 43.3%F1 50.0% 0 LA 3 P A4S D30 7 i A A S0 1E o8 s 0 5 i k26
HA1.3%, ISR LG8 36.0%, WSINEKEIG N 38.6%. 2B A LU ARG, IR I &
FAREG S T A AR R LR AR A IR JsUR R SRR 38 i K™ i, 25 BTIR, BBk B s R T
£ (B2 .

PAIS B A BRI, 50 (1) B A LA R AR i R 28 380 v 1 X B, AN T L8 2 T R 22 )L — B0 (]
3) o ULy 11 I, Wk, R 47.0%, WEfiEf TR (mg) SEERE (mg) MIRILEIA 1:1.
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Fig. 1 The effect of carrier types on the colony diameter and spore production of E. rostratum Y9511
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Fig. 2 The effect of carrier types on the spore germination of E. rostratum Y9511
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Fig. 5 The effect of the concentration of Nongru 1601# on the spore germination of E. rostratum Y9511
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Fig. 6 The influence of oil additives on colony diameter and spore production of E. rostratum Y9511
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Fig. 7 The effect of oil additives on the spore germination of E. rostratum Y9511
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Fig. 8 The effect of the ratio of spore powder to soybean oil on the spore germination of E. rostratum Y9511
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Fig. 10 The effect of stabilizer types on the colony diameter and spore production of E. rostratum Y9511
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Fig. 13 The effect of the concentration of potassium alginate on the spore germination of E. rostratum Y9511
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Screening of Exserohilum monoceras UV-induced
mutants for high pathogenicity

DONG Zhaoxia' ,ZHONG Jin*, YU Wenwen’ , HONG Xinfa' ,CHEN Yong®*

(1.College of Forestry and Landscape Architecture,South China Agricultural University , Guangzhou 510642, China;
2.College of Agriculture,South China Agricultural University , Guangzhou 510642, China;3.Ruyuan County
Branch of Guangdong Tobacco Shaoguan City Co.,Ltd.,Shaoguan 512700, China)

Abstract ; [ Objectives | Exserohilum monoceras is one of the important pathogenic fungi of Echinochloa crusgalli( L.) Beauv in biological
control. In this study,we used ultraviolet light to mutagenize and screen out a mutant strain of E. monoceras that was highly pathogenic
to barnyardgrass. [ Methods ] Mutagenic strains by UV mutagenesis were obtained and the spore production, the pathogenicity of the
detached leaves and the disease index of the barnyardgrass plants were detected ,and the mutagenic strains that were highly pathogenic
to barnyardgrass were screened out ;molecular identification and biological characteristics of the highly pathogenic strains were screened
out,and their safety were investigated. The study on the biological characteristics of mutants was performed, such as, the conidial
production and pathogenicity of the mutagenesis strain, colony growth,spore germination rate , anti-ultraviolet ability thermal tolerances,
and the indoor safety of the mutagenic strain to main crops by using spore suspension. [ Results ] The best mutation time was 25 minutes
according to the mortality of the strains treated with different UV irradiation time ;by detecting the spore yield, pathogenicity of leaves in
vitro and disease index of barnyardgrass in vivo,four mutant strains with high virulence were screened jthe genomic DNA of four mutant
strains were extracted, and sequencing and comparative analysis showed that the sequence similarity of the four strains was 98%
with that of Echinochloa crusgalli(L.). The results showed that the original strain and the UV-induced mutants only slightly infected
sorghum,and sorghum returned to normal after a period of time. But it was safe for the other seven crops. [ Conclusions]The optimum
time for UV mutagenesis of Exserohilum monoceras was 25 minutes. The mutants X27-UV148,X27-UV48,X27-UV45 and X27-UV286
were high virulence strains,which provided excellent new materials for biological control. UV mutagenesis also improved the ability of
Exserohilum monoceras to resist UV  high temperature and low temperature.

Keywords : Exserohilum monoceras ;barnyardgrass ; UV mutagenesis ; pathogenicity
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BLRE ( Echinochloa crusgalli) AHF KB 2 —1" 0 BEITE 61 4~ E KA X A & B, Hxtk
R AE TR ™ 8, a4 B RRRE A AL IR A2 B 45 LA S AR Wy AV SRS B it . AR A SR B A
T ( Exserohilum monoceras ) J& - 118 25 ( Deuteromycotina ) , F&— P %t B 5045 %58 5 00 1 B X K ( Oryza
sativa ) A —FERE T TR SR 24 2 A8 A A 58 I R TR A £ 30 K R s B AL
AR TZ ABRARAL . B, o TSR R PR A S AL B S B0 o A e PR MR
AR DI SV B R L 28 FICAY IR A5 g 2 ) )R

M, BB YA AR E YA TR E W E R R i B R — T i
PRI 9 AE H AR W) B 3 AL 25 A AN RE AT MU IR ol s | AATTAT DASRAS HA i 1Y B RERR €
BERTER " o AEIFRE AR RIS T AR RIT 8 )5 R0, Wl AR L Loty %60
AT S R G P kG B 7 2R | AR ARS8 IR I 5822 IR W5 KPR ™ Bl 62.50% , 5 A
WP AR AU B ARA LGN 2y 3.2 %5, EAAES GRS AMAAE HOR BE BRI S 1 2B B, il SR A AR
IR 30 AL FRAT 3] — MR RS A= % 15 7K B BE 5K 75.35% (B 7L T Ik FB-5, FLIZ I Mk st A PEAROR A8, AR
B LAS A S LI X27 S BIFTEptt SR ] 58 S 6 BRSRHZ R Ak 0326 A8 1 BB AR — RV B AP A T bk, LA
2 1L AR R AR 4 TR S R AF TR B SRR (BUW 9 BT RYIA A R TR
AR R T AR AR P BRI AZ ) DL R VR A A 1 A5 O T O S 15 S ik, Ay i BO 1 AR A S I
MR T RS,

1 #ME5EFE

1.1 AR

PRI RE X27 R FILVGABE I - B alifb 5 (A7 TR A R A2 RS0 %, LR
REETT AABT NI X T P e Al KR8 3 i, NEFANRE BRIl T 5, (A7 T
4 CUKFED,

PRRR G SR RS DU A4 AL - ik Y- 80 BRR | A B A A W IR K 92 55 (PDA) /K &1 Hi B E A 41 DNA
PEBURFN & (AR RARE R A FRAF]) .
1.2 RARBFAEKRNEIIEST

IR A R X27 B4 B F RO 1x10° mL™ A9 P27, B 2~3 mL fil T B 7F R T R 57
LA, e AMEET 64T B RS (272 15 W, BEES 0 15 em) 1.3.5.10.30 F1 60 min, ZRJ5 HIHLH 100 WL fiF2
TFRAELLE T IR 25 AN T PDA Ki g3 VAl b, BN Ab B8 4 WRE A, R 4258 4 U 1) 46 7 8 77 VR P
XTRR, 28 CREE AR FRIFRED 3 d, Il A WE MBI BOER,, BOER = (OO M B4
SRR B TEE) /X BB TE B} 100% , BRI S I TR X27 [l BIFIR 2 R e a  #R 5t 510,15 .,20.25
130 min, B € 2 A 5 5161 B 25 S5 28 1) e AR ]
1.3 SERENRABRBAE S THRNTGIE
1.3.1 FEHRFERENE BRI 1.2 WA BAER RIXTR AR BRI TIAZE T, B F H 300 Pk, 7
G5 HORAT . FEIR AR X27 FNAAR R 8 2248 K514k BUE AR R 0.8 em Y B 223, A BT
PDA B33Pk o 14 d J5,JH 10 mL 0.05%M: 15 -80 /K ARG F5 5L 11948 74288k T ,200 rmin~'$f
¥ 20 min J&7 4 E A IEFF A . FE WA T BRSO R A BB A, A AR
41K,
1.3.2 MEEAMEENETHRBBEANE B2 M 1O F— s KRR A, R
BRI IEFR PR BRI H B 5~6.5 em, FCARIA MEEIEARAY S SR 1L, in AGE &2 09 JC B 2818 0K, 70 A 1
FERPDE B RS L AT RIRA T 0 B JHEERE X27 MER AR BT 28 COLRRBR IR Ot
FEFEWTE) S 12 h R 70% ~90% . 3 d Jeill st B, I mpk s ik 80w ), B ME B S 4 K,
133 FEKFRENBRASEREST W RGERIGE PRI B, R AR ™ 1 5 A 20w
FIAIHE XA MR A TR T . FERIUKT- D*=10.0 W] LI o oy = R,
1.3.4 FEHREEELBERANE M 300 17528 TR BTG 76 i A0 1130080 A 3 R S 1 14
RYLIMEL, 7E PDA 3EFR3E 3SR 14 d J5 KRR S B RREC I B 1.0x10° mL™" (946720 W, JFme T 2 nf
LI TS AR AT | F X27 BEAME At IR Kb B A TS R RE IR T 28 COGIRRG FRAARTI% 48 h( B3R 41
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[ 1.3.2797) , R AREPARK, 1 FERESGOR ARG, TSR, BMHES 4 1K,

PRRLYG SRR UE .0 9 . RTTNR , M i EIEBERT 1 20 AR /NI R/ INI#E 25052 9. kit i |
BRI, HFA 1~2 mm W IA SR TSR0 BE 50 oy A 7E it b, 2005 T R 2% 33 4% e pk A i
RURBE  (ZY BV T 10% ;4 9%, 2 bAA AR EE AR AT S 10% ~50% 55 9. 2 tkA MBLR BT, 4= 44 T
U 51% ~75% ;6 9% . A LR BE , 23t R 3ET

6

W= (D n, X i/N x 6) x100%,

Ko d RIRIRY ;n FoRMR AR N § BRI N R A SRE 6 Ptk Ao = 2 .
1.4 FETE# ITS-PCR # 18

ITS FEH I 1R P LB 401~ % 58 B33 FH 5 19 1TS1 1 1TS41' ) 1TS1,5'-TCCGTAGGTGAACCTGCGG-3';
ITS4.5'-TCCTCCGCTTATTGATATGC-3", 514 th 5 MM & MER A= BB AT BR A Fl 5 B, 7 4 45 o s X B —
5 PCR =W i4T ExoSAP-IT 4ifb , XA JE4Re 5 55 19 PCR P~y it Ui 4ifk .

1.5 XRAXRFAERFTHROEYFSERR

1.5.1 RARFAEKNBEEERERMNE 7FHRAEBME X27 B AR E0R 1152k X27-UV148
X27-UV048 . X27-UV045 X27-UV286 [ PDA 33t I 4 BT B 22 A K51 A2 0.8 em 1
W22 YRR PDA BigR B (a] | BT 28 CAALRE R TR . 2 d MEIHE s A K AR, g
11 d, B b B 4 RER

152 XARFARBFTHRITLEIEMZAMNE K X-27 F kA& BOR 752 R X27-UV148
X27-UV048 X27-UV045 X27-UV286 Bl i 1.0x10* mL™" MY IF W, 200 - min ' 3§ 3% 35 5% 20 min, 2> Hif
50 2 4, — ARG 25 min(ZEAMT TN 15 WL EE RN 15 em) , I3 — R &R IMGIUE S
XL SR JEKE 100 Wl B0 76 KR A2 B b P A7 B 9 2B O Bl i 8 AR G
HEE IR ML 7E 28 CHHIRIEFEAR IG5, 091 T 12 .24 36 F148 h B WLEE 100 42 5 546 1 o0 A= 6 1~
R OL . B & bR UE DL 2K B 96 A il o Anife . DL R B AR LG R Sk, B A B 4 IR
153 RARFAEFTHRMBENE B X-27 Bk EUR 711528 Fk X27-UV148  X27-UV048 |
X27-UV045 ,X27-UV286 Bl a 1.0x10* mL™" BYETFI , SR UM T2 77 100 pl 78 K Ry 835 A
P 96 2 U 0 B A A TR S AR JE R R SR L, 43T 10,15.,20,25 .28 30,32 .37 140 C
TR FRAE Th %, T 8 h BPILER 100 2 S IR T 7 AL 1 R IS0 o B b v DA 2R 48K B
bR AR, B AR 4 RE S,

1.6 XARFARFTHOZEMERIETHR

PERERRT R A MY AR, AR A R R K Sl B EOK, 2 0 1O Y
BELLE X RE, KA N R 4 Bk, KT N R4S 2 Bk, RO R 10 R, AEA T B KR4
| bR, BRL R4 6 R, RAMEW IR 4 IRE X,

DL AT A 4 200 IR HS HAAE ) o0 3, X BRAB PRI 0.05% JC B it - 80 7K M, Ak
FERRIE 1.0x10° mL™ B (7] 1.3.4 7)) ,WEZ5 53474 100 mL-m™, Jii25)5 5 T 28 °C MK 80% 1)
N AR PR R 48 h G BRI R AMER AR, 2 FUEWES Josgllilas R, b3 5k 5
o 2 T 1) 2 SN S UL MRS [R5 R A S MR R BB 25 I e b
1.7 FTE X27-045 iz tEia e

P X27-045 FHAEFIRNE G R b BMRAE K 3~4 d JE L PR 2000 PDA 15338 B3 ME AR 1
R EE LR TR 10 18, W B PE 4 d VR B A 14 d F s,

1.8 HIEFKITESHH

RIREHE R SPSS 20.0 #XFAT Excel 2016 #4748 4T , B8 45 R 2807 22437 J5 #E4T Duncan’s £

R 22 57 (P<0.05) , F Turkey 3 3E1 7 BRI 2 22 04T (ANOVA) |

2 HBR5HH

2.1 ZESRFEHRARBAEKR
M1 FIE 2 AT LA ;B 522 I 18] BRI, 46775 PDA SFAR L A T 7 B0Z H /L | B 2 i
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I, ARG SRS C I I TR X27 TRYE 2 5 M 5D CIRGTETE] 2 60 min B, PDA P-4 I3 520, B3t
FRPET 100% 5 4L HMEIRGTRTE] 2 30 min B, PDA PR I 9 B 7% MOLBIERR Z . 24 G (Rl s 3L
PER R (98.41%) , TE LA TG AR Th R BR I 2, IE R TR bR /D o BRI ) 6 1), BO0E A%
(49.40% ~77.69% ) , FEHLNLAFIE I B RE T AR IERAB TR AR IR 2 (A B 2 I e 4 IR ME . 255 % 18 i %
IR 82.07% ~96.81% 1752 I [HIVE Ry e 7528 i [RIYE L, B 5 ~ 30 min,

CK 1 min 3 min 5 min 10 min 30 min 60 min
Bl 1 £5MERE 72 h 5 X27 WEEE
Fig. 1 Morphology of X27 after being irradiated with ultraviolet light for 72 h
CK R oK 2858 A 6 BT B v, H At 40 50 S SR AR SRR 1.3.5.,10,30 1 60 min B #%, CK is the colony that has not been
irradiated with UV light,and the others are the colonies that have been irradiated with UV light for 1,3,5,10,30 and 60 min.

a a a
100 A N 100 g b b _% a2 2
b C = =
80 - g0l
S g

5 o ooF . 60 -
R 3 L L
ﬁ::: 40 40
20 20 -

0 1 1 1 1 1 1 | 0 1 1 1 1 1 1 |

0 1 3 5 10 30 60 0 5 10 15 20 25 30

AR} E]/min - Mutagenesis time A8 [A]/min - Mutagenesis time

B2 ZAFTHEEBHREMKR
Fig.2 The relationship between ultraviolet light mutagenesis time and fatality rate
RREVNG FREFRTE 0.05 K FE2 503, TR, Different lowercase letters represent significant difference
at 0.05 level. The same as follows.

L2 TR FE S A5 AR B B R P, S8 26 BRTA )24 30 min B, J8F-7E PDA P4l b A 7%
Kot /b  BOEARN 97.34% A71 Bk b Ry £7 5748 Bk 1 L BT, 0AS 25 16 30 min 4 2 S5 AR 375 78 I [H]
SAMEIRETI ] 5355124 10 15 .20 min [, 7578 f5 #1778 PDA P-4 I #9370, B B AW T 3
255 AN CIRGTI E 2 5 min B, AH LG T AL B 22 5 W3, H PDA AR R B £ 5 225106 RS it
6] 25 min B, EIRBICAN 95.82% A7 Wbk AT REAFAE T 2878 (B AR T~ Hofl b #4122 5 W %%, H. PDA
i T BGE T, B T e, L8 FRTIR SRR A S IR B A SR AR S S I [R] 2 25 min,

2.2 RARBFAEFTHRITGE
221 FEHRFEE EEICIY 25 min 5, LG L T 300 BRI AL B R, g5 H : X27-UV001—
X27-UV300, H-iik t 45 #R7= 76 A m AR X27 WE B mmiA k(£ 1),

®1 EHX27 5EFTEK 14 dFRELRE

Table 1 Comparison of spore production between strain X27 and mutagenic strain on 14 days

k7S P/ (106 mL7") k7S R/ (106 mL7!) k7S A/ (100 mL7")

Strain Spore production Strain Spore production Strain Spore production
X27-UV284 5.78+0.26" X27-UV104 4.60£0.44> X27-UV020 4.35+0.57"
X27-UV286 5.20£0.21* X27-UV246 4.55+0.645¢d X27-UV127 4.32+0.45b¢de
X27-UV041 5.09£0.37" X27-UV248 4.5420.26"" X27-UV119 4.32+0.43>
X27-UV215 5.07£0.25" X27-UV021 4.47+0.26"" X27-UV098 4.29+0.12"
X27-UV039 5.050.50" X27-UV250 4.47+0.30"" X27-UV091 4.24+0.38"
X27-UV247 4.88+0.54 X27-UV075 4.4420.28" X27-UV113 4.20+0.34>
X27-UV115 4.7520.31 X27-UV140 4.38:0.45"" X27-UV184 4.1920.26"
X27-UV040 4.70=0.05° < X27-UV114 4.3620.19" X27-UV111 4.1920.51"
X27-UV042 4.68+0.18 X27-UV281 4.35+0.20* X27-UV050 4.16+0.32>
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4E3R 1 Table 1 continued

[N FEfLEE/ (106 mL7!) LS FEfEE/ (106 mL7!) LS PR/ (108 mL7")

Strain Spore production Strain Spore production Strain Spore production
X27-UV290 4.07£0.53bd X27-UV002 3.92+0.22b¢d X27-UV061 3.61+0.40%
X27-UV181 4.07+0.08"d X27-UV005 3.90+0.38°% X27-UV124 3.60+0.50%
X27-UV128 4.07+0.40" X27-UV137 3.89+0.28% X27-UV086 3.5420.27°
X27-UV118 4.06+0.32"d X27-UV116 3.86+0.15%% X27-UV080 3.51+0.30°
X27-UV003 4.010.37"d X27-UV112 3.81x0.55% X27 2.42+0.57°
X27-UV019 3.97£0.12b% X27-UV108 3.72+0.25%
X27-UV076 3.92+0.32bcde X27-UV045 3.63+0.25%

TE : R PR I E bR ER R NG FRHMURTE 0.05 KEARERER, TR,
Note ; The data in the table are the meanztstandard error,and different lowercase letters represent significant differences at 0.05 level. The same as
follows.

222 BMEHEMAENEFEROBURA 15 300 MELRE Y B AR 55 085 E A, ik
i 56 BRBOH bR X27 BEERIINIB LK (£ 2) .

M1 AN 2 R PR RO T 3 T R AR R R X27 RYIEASERALA 19 Bk, 235O X27-UV020,
X27-UV039 X27-UV040 , X27-UV041 , X27-UV042 , X27-UV045 , X27-UV050 , X27-UV086 , X27-UV098 , X27-
UV114, X27-UV184, X27-UV215, X27-UV247, X27-UV248, X27-UV250, X27-UV281, X27-UV284, X27-
UV286,X27-UV290,

F2 HH X2 SETEKMBERRE LR

Table 2 Comparison of pathogenicity of barnyardgrass inoculated with strain X27 and mutagenesis strain

k7S WPEE A/ cm k7S WPEE A/ cm BB JRBEE AR/ em

Strain Lesion diameter Strain Lesion diameter Strain Lesion diameter
X27-UV248 1.27+0.09* X27-UV150 0.98+0.05" "™ X27-UV215 0.9020.09 ™"
X27-UV223 1.25+0.17* X27-UV228 0.980.05"< </ X27-UV238 0.90£0.06 /"
X27-UV049 1.20£0.17°* X27-UV273 0.98+0.08"<fehi X27-UV247 0.90+0.04 <&
X27-UV014 1.1520.05 X27-UV020 0.970.03"°!eh X27-UV044 0.88+0.10"""
X27UV-237 1.1320.03° X27UV-048 0.95+0.04¢¢'e" X27-UV225 0.88+0.05 """
X27-UV026 1.100.08° ! X27-UV056 0.95£0.16feh X27-UV249 0.88+0.05 1"
X27-UV040 1.10£0.02°>f X27-UV233 0.95£0.05 <" X27-UV042 0.87+0.07 "
X27-UV041 1.08:0. 15 X27-UV277 0.95+0.03¢fehi X27-UV045 0.850.04°'#"
X27-UV242 1.08+0.16" X27-UV015 0.93+0.04¢#" X27-UV050 0.83+0.06™"
X27-UV047 1.05:0. 15k X27-UV039 0.930. 1411t X27-UV284 0.83+0.08""
X27UV-060 1.0520.11 et X27-UV114 0.93+0.06 " X27-UV286 0.8320.05™"
X27-UV240 1,050,027 X27-UV142 0.93£0.07¢ " X27-UV184 0.82:+0.09%"
X27-UV250 1.0320.10 ¥ X27-UV234 0.9320.041/¥" X27-UV281 0.82:0.13%"
X27-UV085 1.0220.03cdcteh X27-UV241 0.93+0.09°“fehi X27-UV298 0.82+0.06""
X27-UV232 1.02:£0.03 el X27-UV011 0.90+0.08<'#" X27-UV230 0.80+0.04#"
X27-UV013 1.00£0.06 " X27-UV018 0.9020. 14" X27-UV244 0.80+0.06="
X27-UV260 1.00£0. 170l X27-UV084 0.900.07 " X27-UV263 0.800.05#"
X27-UV081 0.98:£0.08"fh X27-UV086 0.90+0.05 """ X27-UV290 0.800.09#"
X27-UV098 0.98+0.05" " X27-UV148 0.900.09""" X27 0.52+0.09’

223 FEHRFREMBBENEEBESWT  NE 3 HLE [ 28866 47 MAEHK, S T 2RBEE 11 ME
AR HE MR 24 NBAERR, HE—2D b R B, = J6 it i HL B0 TR s A 17 Bk, 2901 FA 1
FAE A 2 AR T AR TSR v, A5 20 TR D i 7™ 76 o 3 ol B0 1 5 I BT R
224 FEHRFEOERBURA N T RBEPk i 17 SIBAS B, 285 A I TS84 1k
5 BRIEAS TR , e A AR YL 16 R B I A kL, I R A B0 1. =TGR B SO A5 R (£ 3) &
B, X27 S i A% Jim %o R R A 0 14 B S e L S EUR 1A AR TR BR X27-UV148 \X27-UV048 , X27-UV045
X27-UV286 MEUE J1%5E X27(CK) i1 ( P<0.05) , HAB R EAR SR /1 5 X27(CK) ZR AR, 4 s 3
9 1 ARG R () B VA SR LR 4
2.3 iBEEHK ITS-PCR 3 1%

PLITS1 F11TS4 4514, PCR §7 48 H 1 45290 600 bp MUHEFIESAE (K S) . Balifh | iy Sk 4%
AT, S F 9115 GenBank Ui 2 AR M S8 IR L IR 1Y 1TS ¥4 (8 55 DQ337380) LT, AHAM
PERIE 98% , T LABA E i 8 19 4 A5 REYS SR M 28 I A TR
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A5 B Bk Mutagenesis strain

B3 XRARFAEAEFEKRUFHREMEFENDRUVESBRNRERE (D*=10.0)
Fig.3 Hierarchical clustering of different mutagenesis strains of Exserohilum monoceras based on spore production
and virulence observations as indicators(D*=10.0)
x3 FLTEKRSEK X7 WEFEBRENRE(ZERNNE)

Table 3 Pathogenicity of mutagenesis strains and strain X27 to live barnyardgrass ( indoor determination )

LS ST L k73 LENIERiER k73 g I i

Strain Disease index Strain Disease index Strain Disease index
X27-UV148 79.86+2.37° X27-UV248 70.14+3.832bedefeh X27-UV015 61.11+1.968K
X27-UV048 78.89+2.95¢ X27-UV114 66.67+2,54bcdelehi X27-UV040 61.11+1.97#k
X27-UV045 77.78+4.39% X27-UV298 66.67+3.59bcdelehi X27-UV042 60.42+5.60"!
X27-UV286 77.78+2.27% X27-UV041 65.97+4.59¢dclehi X27-UV290 58.33+5.201
X27-UV247 77.08+3.08 X27(CK) 65.97+3.08¢cfehi X27-UV250 56.95+3.681
X27-UV215 76.39+2.66 X27-UV086 65.28+2.4] delehi} X27-UV039 54.17+4.32M
X27-UV277 75.70+1.75%b<de X27-UV050 64.58+3.99°fehi X27-UV238 51.39+0.80"
X27-UV284 75.00+3.00b¢de! X27-UV098 63.89+5.201" X27-UV060 49.31+4.73!
X27-UV150 73.611.79bcdet X27-UV281 63.89+0.00%"
X27-UV184 72.22:+1.13bcdels X27-UV020 61.11+3.408hik

B4 REEKSFTEEBELHEHR(14d)
Fig. 4 Safety determination of original strain and mutagenesis strain
24 RARFARBTHRMEYZESHE
241 BENESHMTSEEER ME 6 Al 7E 28 °C PDA B3R &4 T, B K5 320 6] 448 |, AR
X27 S FE X27-UV286 X27-UV045 X27-UV048 X27-UV148 & EASAWHE N, K353 579 11d
I, IBAS F bR X27-UV286 ,X27-UV045  X27-UV048  X27-UV148 5 itk X27 MM I Hix 22 A B3 M
HWEES LA, FAERK SHE K X27 WEFEES KEMFE(E 7).
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242 RARFAREFTHROMHRE MNES
AG: K B BR X27 AIE R Bk X27-UVi148,
X27-UV048 X27-UV045  X27-UV286 43 51T 10,
15.20 .25 .28 30 .32 .37 1 40 C & Fe48 b 8555
A AR G007 8 AR IITE 30 °C B ik 7,40 °C
I 25 TR A W & R AR, 78 10,15,20 .25,
28.32 .37 Hl 40 °C ¥i 5%, Wbk X27 F0i% A2tk
X27-UV148 Ml Fif K F 2 R AW E, 7E 10,
20 CHEFE, PR X27 T &R B K TR
Bk X27-UV048, 7E 10 °C 5538, B bk X27 15748 kR
715 & R KT X27-UV045, 7E 10,20,
37 CHEIFE, WPk X27 171 & R W E (R Ti5 42
PR X27-UV286, 2158 4P 't B S A Ak 1) i A
BT B, M TR X27 Sk U, 75 A8 bR

bp

2000

1000
750
500

250
100

5 FETERIE X27 B ITS Fi G F REikE
Fig.5 Electrophoresis of amplified fragments of the ITS
sequence of the mutagenesis strain and strain X27
1~5 50 B R BBk X27,X27-UV148 , X27-UV286, X27-UV048
X27-UV045 Bk 45 % TTS Jr B M. DL2000 ARifdity; Y. FIPERT AR,
1-5 represent ITS fragments amplified from strains X27,X27-UV148,
X27-UV286, X27-UV048, X27-UV045, respectively; M. DL2000 marker;

Y. The negative control.

X27-UV148 X27-UV286 XKk . i IR (T 52 BE J) ¥ 1458 ; X27-UV048  X27-UV045 XHMICIR I 57 fE J7 4855

200 —— X27;
-+~ X27-UV045

200 —— Xx27;
-~ X27-UV048

BrFEmtE]/d  Culture time

E o6 FTEMKME X27 BEER

Fig. 6 The colony growth diameter of the mutagenesis strain and strain X27

200 —— x27;
~ -e- X27-UV286
E % 15
o
z= o0
25
®S s
0
20 —— x27;
-e- X27-UV148
g 8
S g
NG
o
o S
2§
i o
Q
BeFEIE]/d - Culture time
X27-UV286 X27-UV045 X27
X27

X27-UV048  X27 X27-UV148 X27

E7 FTEKSRERE 28 CE%E 3 d HPUBEERS

Fig.7 The colony morphology of the mutagenesis strain and the control strain on the 3 d cultured at 28 °C

2.4.3 RARBFAEEEHRITEINERIHEZ S

2R AN 25 min J5, UV-X27 BRI 77 2 R B

FEAK, 75 28 Bk REX27-UV148 F1 X27-UV148 . REX27-UV048 Fil X27-UV048 . REX27-UV045 Fil X27-
UV045 . REX27-UV286 Fl1 X27-UV286 [l i & F 22 5 A8 8 3%, #IHF A REX27-UV148  REX27-
UV048 REX27-UV045 REX27-UV286 BT /MGHE S W igam (1K 9)
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100 O x27; 1000 O x27; +
2 3 5 .
< O X27-UV148 = e O X27-UV048 I H
S £ 80 - 80
o -2
LE o0 60 -
=E L |
H@* ED 40 40 .
g 20h m 20 EH
il
0 1 1 1 1 | 0 1 1 1 1 1 1 1 1 ﬂj |
10 15 30 32 37 40 10 15 28 30 32 37 40
, 100 O x27; . 1000 O x27;
E O X27-UV045 A = O X27-UV286 5 EA e
s = 80 80
w2 %
NE oo 60
®E
wog 0 40
[0}
I ”’dT W
wn
0 1 1 1 1 1 1 1 1 1 ﬂj | O 1 1 1 1 1 |
10 15 20 2 28 30 32 37 40 28 30 32 37 40
t/°C t/C
E8 AREBETHEMK X7 METHKBTHER
Fig. 8 Spore germination rate of strains X27 and mutagenesis strain
at different temperatures
* P<0.05.
, 1000 O x27; OUv-X27s 100 O x27; OUvV-X2T;
= 30 - E X27-UV1438; 30 L [ X27-UV048;
§ g W REX27-UV148 a a B REX27-UV048 a aa
ﬁ g 60
5 E 40
Q
S 20
&
0
12 24 36 48
, 100 Ox27; OUV-X27; 100r O x27; OUv-x27;
E gl EX27-Uvods; g0l EX27-UV286;
S g B REX27-UV045 a B REX27-UV286 a a2
2y
o
&
12 24 36 48 12 24 36 48
Rig#mtE]/h - Culture time Big2tEl/h - Culture time
B9 FEEFEEIER X27 FIFEEHREIMERE 25 min WAFHREE
Fig. 9 Spore germination rate of strains X27 and mutagenesis strain
irradiated by ultraviolet for 25 min
X27-UV148 X27-UV048  X27-UV045 , X27-UV286 J& i i i Y =i 0% 11528 TR bk UV-X27 J& X27 4%
HME IS Y E R ; REX27-UV148 . REX27-UV048 . REX27-UV045  REX27-UV286 J2:175 735 B bk Rk 28 22416 IR
ST
X27-UV148,X27-UV048, X27-UV045, X27-UV286 were the high virulence strains induced by ultraviolet
rays ; UV-X27 was strain of X27 irradiated by the ultraviolet rays; REX27-UV148 ,REX27-UV048 ,REX27-UV045,
REX27-UV286 were strains of mutant irradiated by ultraviolet rays once more.
25 RARFAEFEHRNZEE

M 4 ATLUE AR 8 Bl VR i SR I A S5 40 b SO, 09It bt BB A, 2 S s
HBAY S PRI = SRR R A . o 7 FhYEYI N2 A 28 I A s N BURR b 35 17 2 S
AR MRS ZE AL UL A R IR R A A R AR L —

H ] R A

https://www. cnk1. net
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R4 SBRNFEERIMENZEANLREMHENE

Table 4 Determination of the indoor safety of highly pathogenesis mutant strains to crops

fEY EDZ L [t/ R L fEY Eouing [t/ R R
Crop Inoculation stages Strain Infection severity Crop Inoculation stages Strain Infection severity
X27 S X27 NS
i X27-UV148 S = X27-UV148 NS
. N IKFE N
E. crusgalli(L.) 2010 X27-UV286 S IR 210 X27-UV286 NS
Beauv X27-UV048 S Oryza sativa L. X27-UV048 NS
X27-UV045 S X27-UV045 NS
X27 NS X27 HS
e X27-UV148 NS 5 X27-UV148 HS
Triticurs aostioum L. 2 10 X27-UV286 NS Sorghum bicolor 2 I 103 X27-UV286 HS
: X27-UV048 NS (L.) Moench X27-UV048 HS
X27-UV045 NS X27-UV045 HS
X27 NS X27 NS
. X27-UV148 NS EIN X27-UV148 NS
Clyeine j;m - 3% X27-UV286 NS Momordica 3% X27-UV286 NS
X27-UV048 NS charantia L. X27-UV048 NS
X27-UV045 NS X27-UV045 NS
X27 NS X27 NS
AN X27-UV148 NS sy X27-UV148 NS
Brassica 2 0 10 X27-UV286 NS Arachis 53 XA X27-UV286 NS
campestris L. X27-UV048 NS hypogaea L. X27-UV048 NS
X27-UV045 NS X27-UV045 NS
X27 NS
mEk X27-UV148 NS
Zea mays L. 2 0 10 X27-UV286 NS
sinensis Kulesh X27-UV048 NS
X27-UV045 NS

7 NS. FEFEICHS % Plants had no disease ; HS. AERR I A % BE(H A %% B iF % 1/2 Plant leaves mottled but not more than 1/2 of the
whole leaf ;S. Ik £ M H5E The whole leaf of the plant died.

2.6 FEEHE X27-UV045 HiEERE M
MFE 5 RIS BAR B RE X27-UV04S %ESE 10 {URs R5 FTE X27-UV04S5 ELE 10 REERIES
Ed= ’gg 10 1t 5% 1 1ti% ?% 3d10 %“% BHIRERARN Table 5 Ten consecutive subcultures of mutagenized

W AR E MRS A AR, E N 2.30 em; strain X27-UV045
9510 U555 1 AREBRIESR 14 d IR T AR EREE/m - FRE/(10 o)
. X - et s . R Culture generations Colony diameter Spore production

3.54x10° mL™", WKk X27-UV0450 &5 10 {5 2 2.30+0.02 3.510+0.05
FoIT B KR R R, 4 AT : S e
IR, RIUHEAS AR X27-UV045 BA TR rY i 5 2.33+0.07 3.5000.07
fErasE b, 6 2.26+0.00 3.510+0.06

7 2.30+0.03 3.510+0.07
3 itig 8 2.280.06 3.5600.09

9 2.28£0.06 3.600+0.03

10 2.28+0.06 3.580+0.01

TE T 17570 TR R B, = 2 1 PR 2 O ol
HFRAEPIFET RN 50% 2247 AT BR , 3 n] DAZEAR KRR B A5 2 1E 1) 28 AR U R Bk . ASBIF g v, 76 B
FEVEAR I 8] 8 RIS, LA T B A A st [] B AR AR IR BE TR o . IR0 45 3R B/R |, 76 284G IR B 60 min )5,
IRIET 40T 100% , BPE 71 5748 LUK, AN F T 18 5 24 2840 G BT [RI 2 1.3 15 min B, 479 B PR
Z ATy ik O AEE AR IR 5~ 30 min, SR E AR S I RV [ Y 5 12, BA 5~ 30 min Ry e ftis
ARE ], M ANEFEAR R RAIAET R K 95% 5, il VE M i BE A H 10> BRI T DA R AR R A7 1Y B 1
BFE] A 25 min,

BRI O K AT DALLP=fo 5 AU I R BOR FIWT 22 ) ARIFSE A P = A i | B AR i o SR A LA
e PR 155 8 B0 S 45 SR R O A , BN 300 AMIAAR B Ak P, T e+ 4 AR R AT SR EIOR 1Y
FIRE, 238 X27-UV148 X27-UV286 X27-UV048  X27-UV045, i ok H i B 06 175 15 Bl 25 o T %o B
Pk X27 , BAEF FHIA AR AR & RS A B 50, I8 T B XA A MR AT 25 4 06 R I AE |, %6 RE 1528 I i p 4
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PRAR BRI PR X27 2 [R)JE A i 9 A 2 IR TRLEAT , i £ 2= B o 390 190 2800 M i B RS e S PR . ITS (3% 5%
(TP DX ) 2 BB cRNA B BRI 53 DX —58 4, Ay e J3E ] A8 DX Pl P e P 7 T 19 i i) R e 1] A S
B LB R R AT 2 ) ITS 4 T 18S tDNA (5.8S tDNA Fl 28S tDNA Z [A], Hifr 3%
G FRAL IR Z TS B 22 SR K it EL A e b A A rp ol B e b, IR e B B FH T L R A R R H
FIRFZE 27 BEARIFGE P, 4 BAERR R bR X27 A9 T e 45 SRR I, T ik 1TS 81 B K 22 600 bp,
PR Z [RIAFBLRE A 98% , Fh I P LA 52 i 1t 1) 4 AN RIS A AR M 28 I A T

L AT 53R ) A2 E 9 0 RIS TR 22 R AR L A2 B4 Al AR i Y BELRS | 3 AR AR
FE AP BRRT DL R T SRR H 9 X27-UV148  X27-UV286 . X27-UV048 . X27-UV045 7 28 bk 77 1
i R AR AR L T bR X27 25, 7E PDA $53R A b i AR bR X27-UV148 | X27-UV286, X27-UV048
X27-UV045 FITR K X27 MYTH T 22 5 A 5 35, U I 58 U1 6 I8 23 X758 bk 1) TR 7 ELAR DA S TRV I 25 1 1l
R

TS A s S AR SRy Bl W ), KRR AT e 25 2 (0 e | 7 I FH B S 1 12 7% R 1
SERAVEPIAER™ , ARBFFE T, AT 8 FhVEY % e MR A 25 R F A28 5 B R A 28 I 1 5 T ik X27
P35 Eop— A 7 MR e A R SR R R Y | 1 — 25 SRR 55 S 70 52 4 £ 2 J 0 4
SRR IR G 45 AR ] (EE T R 25 A I, v B8 B A 6 K o 6 oK i e o i %) i PR T 5 3
(1), HAR R PRA 75 B E— 2 5%

T A= 0 BRI 38 A i M S A 7= el E D A7 TR AR A A AR A 7 s ] R 1 B 2% A ki AR 1k )
G, NI S 0EL 0 18 1 AR TR HE BPE RE 28R | DX e A b BN AR TR AR b A7 2 AL AR B %, AL
Ha e vk, AKX X27-Uv04s5 47 10 AR ARG 3%, B 1 RAV R T8 B2 7 Ml AR R R
S, VLA SRR R T bR X27-UV045 B BUFIs LR e,

ZE TR 4 BRI AR B R B TT & R S A B R T 0, A BRI TR AR , B A RIS Tl Ak
7= SRMTASRIGATS A AN e Z AL 578 B A 25 AL R B AU 75 5 2 P B s SR — R s IR AR TR AR SR A A AR IR
S0 8L = 10 3 FHILA 5 T 230 B -9 A S I 6 B 174 7] 284 1y FH 1 P ) 3R
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Effect of growth stages and varieties on yield and nutritional value of whole-plant soybean

DONG Zhao—xia WANG Chuan—-zhi ZHANG Jian—guo

Abstract: The purpose of the experiment was to investigate the effect of growth stages and varieties on the yield and
nutritional value of soybean. Three soybean varieties of GX3, HX3 and SYH were selected to carry out the experiment.
The soybeans were planted and mowed at different growth stages, and its yield and nutrients were determined. The results
showed that the dry matter (DM), crude protein and DM yields of soybean were increased continually with the plants
growth. RFV (Relative feed value) declined from full bloom stage to full pod stage then increased from full pod stage to
full seed stage, and was the highest at full seed stage. DM yields of GX3, HX3 and SYH at full seed stage were 10.44,
9.76 and 7.57 t/hm? respectively. RFV of GX3, HX3 and SYH at full seed stage were 142.5, 133.0 and 118.2,
respectively. The DM, crude protein content and DM yield of whole—plant showed a gradual upward trend with the
growth period and reached maximum at full seed stage, and the GX3 was the best. According to alfalfa grading standards
for RFV, their quality was near or higher than that of alfalfa hay at full flowering stage when soybean was harvested at
the full seed stage.

Key words: whole—plant soybean; growth stage; variety; nutritional value
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Bt HEER 1 ) AR 32 HE 2
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SRR R A RERLN 44% F K (14% %k 8% T
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43 2 WA (09:00,16:00)
1.5 RAERKEZ *®
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w0 AT s ME R K kA W ( water soluble —
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1.6 it

KLU AR AR ki 8 R A4
FEf BRI B | B AR S R R
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1.7 B

K Excel 2003 St i3 A 40) 20 b B 5 1 B4l
FEHH SPSS 17. 0 GeiHR A 2t 47 H N 105 2253
#r, K H] Duncan’s $EiE17 28 L,

2 HRE5HM

2.1 AT RS

R 1 ATAL 3 B Rk T ot & e AH O, Bk
92.00% M LA L 52 FhH 28 B ny A2y i Ak, H2E
RV E SR 5 H B e 22 S R HE e 0 B 1 oL
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HH 2 92.80 £3.67 6.22 £0.87b 28.67 £2.13a 45.39 =1.73h 35.97 £2.10b 9.42x1.88a

T A B SR A R NG TR FRR 2 53 B3, P <0.05, T,

—— 2 3
—— g
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LI N S B B B s |

IR B PR AR 2R (%)
HS
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FEEAZRENT [ ()
ARFNG F RN ER W 2 53 B3 (P < 0.05), TEIH
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HER(P<0.05),4 h WHZE K 1 BERTHEK
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8h WEET 4 h(P<0.05),

72 h 148 h (H R 1 T4 R
W T HAL S NAFE S (P <0.05),36 h #1124 h
BFEET 168 4h(P<0.05),16 h f18 h BFEH
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0.05) ; FRMEVEIR LT 4E 72 48 36 24 h BF & T 16,
8 4 h(P<0.05),

141



— 118 — YL ARl

2021 445 49 55 11 1)

x2 HEBRNHERELFEEATRENEHRERSE

o VR (% )
by PRI . bR R
% o4k o4t

HEwE 4 4.31 +0.66e 16.91 +2.00d 19.52 +2.00d
8 8.65+0.25¢ 22.95+1.78¢c 24.63 +1.78c¢
16 15.83 +3.96d 23.66 +£2.99¢ 28.23 +2.99bc¢
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72 53.21 £2.69a 49.65+2.71a 41.16 +2.71a

HER 1 4 14.18 £2.72d 15.82 +4.18d 8.91 +4.18b
8 25.51 +#2.69¢ 23.71 £3.29¢ 11.19 +3.29b
16 35.23 £+3.36c  31.98 +2.54¢ 15.09 +2.54b
24 56.44 +3.64b 52.39 +3.21b 26.52 +3.21a
36 64.87 £+4.59b  53.21 £2.32ab 26.97 +2.32a
48 73.12 +3.28a 57.48 +1.74ab 26.81 +1.74a
72 72.79 £1.24a  60.35+1.29a 27.09 +1.29a

HE 2 4 11.48 £1.75d 20.77 £0.00d 0.00 +0.00b
8 26.46 +1.08c 34.53 +1.04¢ 7.27 +1.04b
16 38.03 +2.17b  40.65 +£3.99¢ 11.24 +3.99b

24 65.75 +=1.65b
36 67.32 +3.87b
48 71.80 +2.38b
72 74.58 +1.42a

53.43 £3.34b 22.22 +3.34a
57.21 £3.12ab 23.89 £3.12a
62.98 £1.27a 26.37 +1.27a
65.77 +1.24a 29.08 +1.24a

3 Fig5itie

3FERLE YR, TR S AR
3R 53.21% [72.79% F1 74.58% , t T— KL iR
Blo ARG 26 H S i hEVE R ARl R VEGR 4T
Yt J T B A R WA 38 & T AR 8 32 T
BRI B, AR 32 H s T H S, Ul
B H e RN H 2 340 I 4 sh W e Bk DR, HL Ll
KU 260 BB T ARG 32 HELk T RE
32 BRI THEE,

FHARDR R 23 B it DR L 28 AN () 1 A7 A R 22
5o HEHEAUH S R TR R S AR, T T
(DM) F 2= 3597E 92% LU b, K & 28T 8% , %
KA RO A LS IR 0T, ] T A A7 5 1 Al
(R RDRL A T HE AL F 08 Al B & Tl A e Rk
HET AU, AT R AHET /T S B, SR R T
AL AT S A S R R

Tl 2 R A LA AR R A R B RN, 25
T S ML) R AL AR A i T OR R FF . AR
0 H S e R R 1 O R T, T

KGR B EMTHEE, TEERH
B P EA I HER A, HERA PR
R, 3 PO P I A T 2 R R M VR U 4T 4
Fr I T PRI A | R A 45 4 10 DR 23 A
TR0 SRR S 2 VR IR ET Y
I3k 43.20% F145.39% , 5 BRIEIR A 09 H A
R LSl G R S | Ty VBV (1 1= I 5o W R Gt
BRAFYERY R 53, 00% |, 5 B 158 36 45 12 3 ) e
TP PEVE AR G S M, RUIAIR R 3 R
IR E SRR AT 5 O ] AR IR 58, AT R IR 4 )
Py Ot BORL R RE AT R e 0 21 4 25 R £ 4
ZNEN A F ZRE RS T, AL RE R IR 4K
B BAS IR RE AR UE i 1 0% 3h R TR IR
T ARIIE 2 24 B 40 fl e R A 7= s 1 0 78 0 K45

AN TR ) B TR S T 1) 75 5% 43R 1 R A R
25w Bl A ) AR IR B o R ) A A G
TR IR R WG R, 72 h TR, X
198 B P R B R A FH T DRk B B T
TR 7 57 B A3 o i 1) B0 B 22 D38 % B4 1)
W A Rl e 70 AR [ A R DR AR A SR
[ AN TR], HAE 37 4 590 8 R R A e — o 22
S8 200 R T A AR, WA R TR AR AR AR
T 04 400 Jo AR A o3 R REL B, A i SR e 34 A TRD L 1HL
Rof e 3 AT R i R T P e R A & A PN R
PRI £ 4E 0 5 % 22 53 I 7E 38.39% ~ 49. 87% Fl
39.28% ~52.54% " | WREEERS REANFMA A
[ AAR 2 1) 4 FAE A REFFREAS I 2 90 1 B Ao
SRR 4 FIAEAREFFREAR T 0T | e e 4 41 4
FR VRV LT e AE I 15 P R ff R 35— 350, Y Bl 4 %
ff A B A4 5 B T Ak 95,48 ~ 72 h B A A5 #F DM
HIRESRRIAE] 50% ~57% , Hovb  BKAR AL A F5 FF 1)
L2 Mo i L BRI R, R IR s
XN ARG AT 95 0o B B B L R |2 A
TG 3 RN B P T VAR T A R R VR
SF A0 TRE T A A 5 B R T Y B I T A S T
72 h ikt o o HEE R T O e R AR
AT, H 16 h BRI 36 h 25 B A
HEERNS 24 ~ 36 h ] B fif o B A bR PRV A
AR YE DRI 2F 4 A6 £ BAEAE 36 h BiARfhde i,
2 AORTA)H 25 SR T R RO T T P v Bk
VLT YRR M Uk A% 2T A I i 256 129 I 936 ik ) ] S
SR T A B (LR Ml 3 vl A R B TR TS
11,24 ~ 36 h J5 B 25 A I A B T) 5T IROA  E

142



TLA AR}

2021 445 49 55 11 1)

— 119 —

5,
TR B i RS R T R A —
N EFERE 2R R LT 48 2 & B AR BAL R
ARSI | S BT e e gt O X ) AR 25 2 AT
FER I, SRR 1 596 R R, T R
AR AR P b e I A RN R U I £ A
Jer S AR A 3 11 o U D 2 i Bt T 2 e T A 1 e
SRR AR 2 FhH R T TR R
YLy E PR I T, B 2
0 5 AR P U T 4 R S A A R 1 A e

B H 2 Ky 2 FEARTE L= b R AT 3RAS SR R, ok
AR AT B R A, 3 RO 5 Y R
290K 53.21% 72.79% F 74. 58 % , 45—k
TR BB R s AT, 340, H i 2 Ay sk
R4k FRVEE TR AR Y DL T 40 0 A A 2R (0 W (2 5
FHE R 1 AHE0E, H SR 1 R AT 4 R
PEVR A ZT 2t K40 [0 W fife R 110 W (X o8 1 H S
TIE B H e A0 H 28 e 38 P 4 shig i ikt H
ER2 MERMEMRTHER | MHEE,
TR EFMER T H R, YR 27 4 0 A
YIAnREE B4y, AR08 B N T AL T R U
PRIl A B A 20 5 R R M A AR SR SR
SE I E) J5 A REUEA T S PR T A, PR, At R
VLT YRR YE TR A 4T S ()75 B B i R AE 4 ~8 h &
B —ANE R R AR DR R AR A
e BB A W 8, F 5% A A S 3002 02 ) SAS
AEIEA T B B A S 50T, i — 2 T aX 3 bR
BH I 1 R AL

SE Lk

[1)8 B, M de, st oE, . b ERA DT . 2 MR BBk
(ZEW) [T]. A iByE R 2= M (N SCHE SR |, 2020, 59
(2):12 -27.

[2)8500, 58 o, B IR, % SIEERE SR ASRGE T
Miess Thag B L FH 0], R AR 2 2 i, 2020,31 (4) : 1389 -
1402.

[3]HEE). KAV EPHER SO R RIENI )], PEAES
Al 2F 4 ,2020,28 (1) ;1 -7.

[4]5kF5 0. HEMTRWEE R RGEE 0 J]. Aol TR
A ,2019,39(11) ;75 - 76.

[5G, BT W, 5% BN ZE ™ E R[], 1T
T RF2E 2012,40(12) ¢ 1 5.

(6] Bimest, XIERL #h 18,45, ASIRIPCHE R 208 1 v i W e ek
R[], Hlk2E4,2014,23(2) 1268 -276.

(75, WUl k. R AR EREMECRMHR(—) Mk
A8 5 TR BEDRS RDRLER 5 i 1) [ 7 36 % T AR e e 1Y
WIELT]. P EE A, 1984(5) 4 - 7.

(81K K. BATH ARG I IS 2 U6 B 2F 98 S R A R (4 F
FE[D]. MREE R4l k2#,2019.

(914 Mk RS RAR R RSB AR [ M. JEET JERTRll K
2 ARAE 199319 - 33,

[10]Van Soest P J. Development of comprehensive system of feed
analyses and its application to forages [ J ]. Journal of Animal
Science,1967,26(1) :119.

[1L]BREERR, 2230k X J, 5. H RERS SR T R B IOXT DRBE K 8% it
R [ 1], FHEdR ,2018,26(2) 1474 -478.

(1285, T 0, AR AL, A5, R TRDHLARDRLZE 1A 2980 1 b (W B A
FRMERFSELT]. P EE SR ,2017,37(4) 116 -21,26.

[13]BRmesk, #h 18, TAM, 5. AEELIEYHFFER LR E b
BIRRAERERFIT [ 7). R F M2k ,2015,51(5) 45 -51.

[ 14 TBRIGERE. TR RORLRDELE J2 00 (B FUR 5 R A Re 52 [ D).
5T Al KA 2014,

[15]7 =5 AURRAGTR 22 2 S H: PR 4988 1 A A A g 2R
WFFELD]. 2= 20K ,2019.

[16 ] BRBEHE, RFALE A5 535, 45, 5 P [ Hs 76 45 4 96 1 v P i
FEMEROBESE[T]. R E Y54 2013 (16) 14 - 8.

(1714 K. shiEsRse M), d6aT Aok Rk, 1993.

(18] 4B, FAR 2, 1R &, 5. 4 FhAE AL RS AT 7E 03 2608 W b i B
FRRRIEL D], BL 241 ,2016,25(5) 1149 - 155.

(19 BREEER  MORELE 85575 55, TR RS FFAE A8 LU 25 vh iR 1 1
fREEPEL D). AEEER L 2] ,2019,34(11) 11270 - 1275.

[20 ] iyt , Wik EL, FE TR 5T, A5, LIPS T Jo B 1 2 5 1 7 95 4%
FoJed B B AR [ )], Fl2F4i ,2015,24(9) .53 -62.

[21]80 J&, W 46,07 KF, % RIFHRK /N TG 0E SR 0 5 &%
T R J]. AR T, 2018,39(23) 113 - 17.

[22]Latimer G W J. Official methods of analysis of AOAC International
[M]. AOAC International ,1995.

[23]% AWk P ZEEE AR W25 HDRURDRL 178 1S B A L A
[J]. Sh¥E TR ,2012,24(4) 769 - 777.

[24]2% %, 758, ABE, %, RIFEKE R TR% S BRI
B[], &P BE2E,2015,46(10) 1806 — 1815.

143



BEKHE
LT ARl B 2 B

BlEEKEy

P75 A Al B 2 PR AR S 1E ) B SR A
L 7 BT GA Hh X 4R Al B 22 B 5T B
L 7 i i 4 X AR Al B SAHF 5T AT

L 77 B B b X ST AR Ak F S B ST ER
L 5 £ i bl X AR N AR b B 2 R SR ER
LT RE I R E B R B = B R ER
L 7k 9 4 ol Bl 52 B SRR 3R AT

L 7 7 4% b T =2 g i HE W 5% AT
Lo R X A R R B B R R
L T i b X E = R AR B S B ST B
L 25 ok 4 b X A Al B S 5T AT
P Rl T =F bR 1 AE R B AT

iL 7 7 49 ke T =2 B2 33 0 R AT
mEmRILERNE

R Rz 401
Bt 15 48

AREFREARL IR EXEREERS et

2% Al R B 5T AR Al P AR 4K B 5T AT
IIHEREEBRARREELE
L 5 7 R 52 BR Ak = BT
2 O e alle BR oMl 37 AR 2

EHEEESN

R R AR BT

L35 45 4 A 4K U TR R W ST R
3 3 HE T B B 50 B AR R Al R S [ IR

ST a TR e & BB R H

ST 7% LT MR Al BR 3 A PR A
ARARBENRRUERE R RS
K = i S K b B AR R Ml R TE

ST 9 ok o R 5 5 B A PR A F

B 350 i 7 AR Al ik B 2
ARITABRREWESRARLA
J@%ﬁméﬂ&ﬁﬁmﬁﬂ

ST MR E R R R T

EESA

7L 5 % #R HR Ml 152 AR 2 B
i e ke BR Ml 355 AR 25 B
Z T ARk T B BR
R AR T A

ERE R R B |

HIR TSN S AR
i 18 70 e T 2 8
%Mzﬁéﬁﬁgxﬁgﬁ .

1

BR IS5
E Al
A IEZR

£ =
BARE
EEF
EFDE
B
= X B
ER
HE IR
Bk =i
Bt 37 i
FEC
K
LR

Bk B 2R
AIEE
X g
Rk
ekt —
Bl E

%t

[

(AR %E)
paich - ivd £
500 TR R R A R AR S /s e
WAk B R AR = EAl
5 34 T U TS b R S 2
%5 347 2% b T 5 FF 52 B ¥ 195 2
FamRLRNB T
85 5 B A 5 3] 4 7k 8 B 6 b A (R AL T F
15 1717 22 b ) 22 FF 5% B mET
ST skt ety IR RS E A e % T
ST 95 5 RL A B 5T B 48 &1 1
ST 350 FF A S TR 2 25 S PR Fo
ST Rk & Ex
ST R B R e R AR 4 PR W 452 4T
IHEMETED RN EAR TR E 3 3 23
IIHEAMEEMRRIEIEFEESS B JI|
ST % 4 5% PR B 2R o 7=l B2
IHE TR T L AR T 2 3¢ 7
IHEERUHMESEGRAR EE Wl
ST 95 2 it 7k R 8 52 5 e 7
SRR SRR 2R B
SR H R LR M SPE
55T 5 R b R A R 23T &
I e 7 54 4R
B B B
e P e TS
BETAARRLRH B e
MR HIT R R R B #2
A AEEWH BBTIRA T B
7 95 7 22 o B S B 9 3 SR
AREBE R AR FFH Z=3E i
WEBRL R 97 5 2
B B 7 Al R A @
FoM Rt X R R A %
TN 5 52 e (X 22 1y 4 7R b B 5 b s 7=
5 M 7% e B 4 AL T 5 et s T
0 R e T A R E IE 3¢
M T £ HE X R R B Fh 5k 40
KB R Al B R e % @
FNHHEEEFRAT e
3¢ 15 7R b B 55 52 19 2 56
b 4 2 ) 7R 4 B £ K R B EehE
£ 450 T 5k A X 7R b R S 5 ;o
B kA SRS TR iR R
BN R RBEERETFRERAT 5 =
W R AR B ik % T

5 BA 4T

AT IEHILIES W

sl
-z
i
<~
-

-
A
2

144



(23%448) srhmmEEas

ETEER TAHE

BIEEZER # # FeX hEd HaH TS HaY

F R (RHEREEHNF)
Lix# L ¥ I & IH4P LFEF XE:Ek FPLE AETR AFHK REL ELEK
A4 NWH AEf FEE FAKX A F B & kIR BAE FEAHF REAH
Ak iR HEER Ru# Aid FMre H B ¥ A BxH #Han

¥ R/ OFAXR

BER DAHE(ES) F2% NS ¥ A By i

REMEFE FXE RIBMBIESE IHE FHA

HERE af x T EEE Likle Hvw 9 i $RE HXE

& ﬁ %ﬁﬁiﬁﬁﬁﬁ E ) ﬁ%ﬁﬁﬂ%@&

145



2.6 EIF FIRNR RO ARAEFH KEAA

GRASSLAND AND TURF

ISSN 1009-5500

L




I E B RO R T

H H ] 14 i E 2 RETIG &R BB E S T R ET
E‘/ N~ $. FERTIS XK EESKRRBTI(CrD)

“TABE - BFHBETIE 23X EFET

CAOYUAN YU CAOPING R ST AT 8 R R A T
WAF 2009 FE4HI(EE 1358 o [ 4% 0 BB 38 1 B4R B TR A T
H X
RIkRE
6-BA FIGRAK FI X5 B AR SN ZE I GIBIME - vveeeemmeeemrnemrsnnanensnansenaas AEZ B ES8BE %)
EMEFEEEREBRIEMEEEL - s B ERE ()
7R ISR A etk P SR HITIITS, «ocevveereremnenssemetrontonieeiieseniesssasenss treerssses s nar s seenaes B 8.8 £
EEREMEEARWREAMN AR 38 SHERMEKIRIM e R XRE,F M F(16)
AR B XA TY ) A (L B A AR RN o erees oo BEL FBRN HFE S0
I AR s 4 =T NN DS R AR B X . 3 OO TEE ERH. M, 2(25)
R EX | TRE M R AT A RN TTIERIRGT oo KA. BFF. DEF . F(28)
ﬁﬁgg%i_{tﬁﬁﬁiﬁﬂgﬁﬁﬁﬁ.*ﬁ ............................................. E“ﬂlnfﬁbﬁf%% ﬁ%(gg)
ETEMHEDEEGRNRIFX HBERBRFER T oo KRR BN, HEHE, F(36)
N1 = E bt S Aok A T KEHR BEE0)
RYIE R KBRS B IR R A R BB R RRITE - vvvvvees s EEI ROB. EEE F(15)
TS EE G P EE RN TIE IR - oeeerrrererrseee e W W P BREEER. Z(50)
NaCl0 *uﬁﬁ;@&gﬁﬂzﬁﬁ?ﬂiﬁﬁﬁﬂg%’;uﬁ ............................................................... Eﬂgﬁ%(gg)
NaCl BEXT 15 N2 B3R GFHE B A BINE - eeveeemerermenenssennnsnnssnsenens TR AR 4 B 207
SR FITE BT S A XS TR IS TIIGT - cerveremrerreerees s e e HABE. B T61)
AN BN AE T ERERIR - vvevrrererrrrr e RO Bakt. BiER065)
- IR S5TR -
2R TP EEEESRATIEEE R - i s 2= ELR(68)
=g R E A= RT3 2=y o =< TETE RERE. BBERR(73)
MBS PRI -, DK B kT 5(T7)
i = 1 RN FRiE, R1-2E. T8HE. %(81)

FHIRERE XRIE HEFE BAEE EVRE Bk
(EAFIEASEICN 62-1156/S % 1981 * B ¥ A4 % 86 % zh * P x ¥ 6.00 * 2 000 * 20 * 2009-08
HEBRFEEREE AESEIRM

147



GRASSLAND AND TURF
(Bimonthly ) 2009 No.4(Sum No.135)

Contents

The effect of 6-BA and SAR on storability of A grostis Stolonifera ev.Yuexuan No.l stem

........................................................................ SHI Xiu-lan. CHEN Ping. HAN Rui-hong. ez a/(1)
Cold resistence between Dactyloctenium aeqgyptium and Paspalum vaginatum
............................................................................................. KE Huang-ting, SHEN Yixin(7)
Production performance of Leacaena leucacephal cv. Dongchuan
...................................................................................................... YIN Jun. JIANG Long(12)
Effect of heavy trampling on phenotypic traits of new strain YueXuan No.38
..................................................................... WU Li-sha,LIU Rong-tang.ZHOU Sheng. ez al(16)
Effects of interseeding on characteristics of niche and niche overlap in Maqu alpine desertified meadow
..................................................................... GAO Yuhong, NIU Junyi, CHEN Zi-xuan, ez al(20)
Effects of T'rifolium pratense cv. Minshan improving degraded sub-alpine meadow
............................................................... W ANG Zhi-ming. Y UE Min-qin. DU Wen-hua. ez al(25)
Evaluation of grassland animal husbandry sustainable development of Menyuan based on fuzzy mathematics
............................................................... MI Xingliang. MA Cun-shou.FENG Shengqing. ez a/(28)
Adaptability analysis of alfalfa cultivars on red earth in Y unnan Province.
.............................................................................. MA Kai-heng.BI Yufen.GAO Jing. et al(32)
Analysis of landscape structural features of Shenzhen municipal green-land based on fineresolutioned satellite
(ki 7T e SONG Guilong.TAN Yifan.XIAO Guozeng. ez al(36)
Effect of different additives on Medicago Sativa silage quality
.......................................................................................... ZHU Biisen,DONG Kasnhul40)
Occurrence of white grubs and its biocontrol by Metarhizium anisopliae in golf course
............................................................... LI Cun-huan, NONG Xiang-qun. YUE Cun-tao. ez al(45)
Applications of initiative flexible vertical greening protection in rock slope engineering
.................................................................. DANG Zhi-giang. LIU Yang,CHEN Ming-xin. ez a/(50)
Effects of NaClO and sucrose solution on germination performance of red clover
.................................................................................................................. TIAN Xin-hui(53)

Effect of sodium chloride on Kentucky bluegrass seed germination
............................................................... WANG Jian-li.SHEN Zhong-bao.ZHONG Peng. ez al(57)
Sustainable development of grassland ecological system in China in the view of global vision
..................................................................................................................... GAI Zhi-yi(68)
Allelopathy and utilization of alien invasive weeds in turf
.................................................................. DONG Zhao-xia.ZHANG Juming. XIE Xin-ming(73)
A Review :ornamental characteristic and maintain technique of ornamental grasses

............................................................... ZHAO Tian—rnng,CAI ]ian‘gang,SHI Ynng‘tﬂi,eef QZ(T"?)

............................................................ W'A‘N’(; BaO_hﬂieCIREN Dllﬂ_jie W'AN(; Jing‘lnng,eﬁ az(gl)

148



DOT : 10. 13817/j. crki- cyyep- 2009. 04 001

2009 4 135 73
( ; 510642)
.S 451.1 A . 1009-5500(2009)04-0073-05
, , [1—3] [4—6]
o (D)
’ o $(2) $(3)
’ (1) $(9)
, . :(6)
, (7 ;1 (8)
o :(9) . ; (10)
(allelopathy ) , oo
° ’ ’ R 4 [7] . (1)
1(2) ,
N N ’(3) ’ ~N
N \ P (4)
,2009-03-11; .2009-05-21 ’ v ' ’ ' '
(30671489 °
(2006K 020) ’ ’
(1974-), , i 3 1, (1)

RER  https://www.cnki.net : 149



74 Grassland and T urf (Bimonthly) 2009 No-4 (Sum No-135)
. (PAL) ) (Veronica arvensis) . (Cyperus rotundus)
, o1 (Mimosa pudica) (Lantana camara)
(3) (Apium leptophyllum) . (Lepidi-
. , um virginicum) . (Oxalis corymbosa) |
. [ ) (Agera- (Axonopus compressus) . (Eleusine indi-
tum conyzoides) ) Il ca) [1.13.20.21]
3 ) o )
2
b (Al_ o
ternanthera philoxeroides) . (Wedelia chinen~ )
Si8) (Mikania micrantha) (Planta-

govirginica) . (Chenopodium ambrosioides)

(2]
(Trifolium repens) )
(Lolium multif lorum) o

4 A A

’ ’

. Rice E L'

[ ) (T- pratense)

B

[16]

’ o
; (Erigeron annuus) .
(Artemisia annua)

’

(Zoysia japonica) . (Ipomoea
cairica) ,
[17]
(Lycopersicon esculentum) 6
( Festuca
arundinacea)
[18] [19]

; (Eup atorium catarium) .

3.1

C(

) (Digitaria sanguinalis)

agrostis cilianensis)

o

)

23]

<}

brosia artemisiifolia)

150 ’

(Er-

) (Am_



2009 4 135 75
3.2 )
[30]
[10—12,16,17,20,22—24] . , . ( Hemar‘
, thria altissima) )
[31,32] [33]
(Zoysiamatrella) ) (H- compressa) 18
) » Charumun R ) o
[24]
(Raphanus sati- ) ,
vus) . )
., Habib S A ; ,
[2] (Cynodon dactylon) .
7 -6- (Medicago )
sativa) (Cuscuta chinensis) . , )
[26]
[27) 3.4
(Brassica campestris) | o
; (Anthoxan- ; ;
thum odoratum) . ’ [3.:35] ’
[22]
[36]
3.3 N ’
[1,28.29]

151°



76 Grassland and T urf (Bimonthly) 2009 No.4 (Sum No-135)
, ,2007,21(1),84—89.
. [20] ; ; - RAE
,2006, 26(6),33—37.
[1] Rice E L. Allelopathy[M]. New York;Academic Press. [21] c
1984,1—50. [J]- ,2008,25(6),103—111.
[2] [l ,1998, [22] . : ,
18(3),326—335. [1]- , 1996, 16
[3] [ (1),20—27.
, 1995,14(4),48—53. [23] : : [J1- :
[4] , , i 1996,16(1),11—19.
[J]- ,2003,23(3),509—515. [24] Charumun R, , :
[5] , , [ , 1997(10),25—33.
(] ,2000,2(1),82—85. [25] Habib S A, Rahman A A A. Evaluation of some weed
[6] ) , , extracts against field dodder on alfalfa ( Medicago sati-
[ ,2005, 16 (4), 763 va)[J]- Journal of Chemical Ecology, 1988, 14 (2), 443
—767. —452.
[7] , , [26] ,
[1]- ,2000,22(2),88—92. [J]- »2004,27(1), 28—
[8] Einhellig F A Interactions involving allelopathy in crop- 8L
ping systems[J]- Agronomy Journal. 1996, 88,886 —893. [27] ;
[9] , , [J]- ,1995,12(1),70—72.
[ ,2001,9(1),84—85. [28] Singh H P.Batish D R, Kohli R K- Autotoxicity : con~
[10] . cept s organisms and ecological significance[J]- Critical
Il ,1998,22(5),403—408. Reviews in Plant Sciences.1999,18,757—772.
[11] , . []. [29] Miller R W, Kleiman R,Powell R G, et al- Germination
,2003,22(5) 62— 65. and growth inhibitors of alfalfa[J]- Journal of Natural
[12] [ , Products, 1988,51(2),328—330.
2000(12),22—23. [30] Xuan T D.Tsuzuki E. Varietal difference in allelopathic
[13] [1]- , potential of alfalfa ( Medicago sativa L-)[J]- Journal of
1989,8(1),66—70. Agronomy and Crop Science,2002,188,2—7.
[14] , [31] Tang C S, Young C C- Collection and identification of al-
[J]- , 2001,9(2),188—195. lelopathic compounds from the undisturbed root system
[15] . ( Y[M]- of Biganlta limpograss ( H- altissima)[J]- Plant Physiol~
,1993,232. ogy - 1982, 69(1),155—160.
[16] , [M]- [32] Young C C.Bartholomew D P. Allelopathy in a grass-
,2002. legume association: | . Effects of H. altissima(Poir.)
[17] , , , [1]- stapf - and Hubb-root residues on the growth of Desmo-
,1997,18(1),119—122. dium intortum (Mill- Jurb-and H- altissima in a tropical
[18] , , s0il[J]- Crop Science, 1981,21(5),770—774.
[J]- . 3] [J]. 1996
2007,16(5),96—101. (1),29—32.
[19] Fujii Y- : [34] . ~ [M]-
[ ,1998,714—715.
152 (80 )



80 Grassland and T urf (Bimonthly) 2009 No-4 (Sum No-135)

[10] (1] ,2004(3), 49—50.

A Review.ornamental characteristic and maintain
technique of ornamental grasses

ZHAO Tianrong, CAI Jian-gang, SHI Yongtai. NI Jian-gang
( Ningbo Academy of Agricultural Sciences, Ningbo 315040, China)

Abstract: Ornamental grass is wide use in China nowadays- Ornamental characteristic, growth period;

planting and transplantation, fertilization and water management . pests control and application of ornamental

grasses were reviewed in the paper-
Key words :ornamental grasses;ornamental characteristic;maintain technique
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Allelopathy and utilization of alien invasive
weeds in turf

DONG Zhaoxia,ZHANG Juming, XIE Xin ming
(College of Agriculture, South China A gricultural University » Guangz hou 510642, China)

Abstract: Mechanism of allelopathy and its harmful effects on turf,as well as types and integrated function
of allelochemicals were summarized- Moreover; some suggestion, such as allelopathy material could be used to

control weed, breeding new turfgrass varieties of controlling weed,was put forward-

Key words: turf;weeds;allelopathy
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Research progress of locoweed in Tibet

W ANG Bao-hai',CIREN Duo+i'. WANG .]ing:jr—longr1 ,ZHAO Bao-yu’,
ZHA Luo'.XIU Hua'

(1. Tibet Academy of Agricultural and Animal Husbandry Sciences Lasa 850009, China;
2. College of Animal Sciences and Technology, Northwest Sci-Tec University of

Agriculture and Foresty,Yangling 712100, China)

Abstract: Locoweed is serious harmful to animal husbandry of grassland. And it is extending continuously
and has formed dominant species gradually in some areas and caused retrogressive succession in Tibet. T here are
22 species locoweed in Tibet. The paper summarized the classification, distribution, harm. control and utilization
of locoweed in Tibet by analyzing literature and field survey .

Key words: Tibet:locoweed:control and utilization
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Effect of rapeseed shell addition on fermentation quality of sweet corn straw silage

TANG Ru—xue TIAN Rong NIAN Xue-yan DONG Zhao—xia

Abstract: The experiment was to explore the effect of rapeseed shell addition on fermentation quality of sweet corn straw
silage. Adding 0 (control), 5%, 10% and 20% of rape seed shell in sweet corn straw silage, respectively, each mixture ratio
was divided into plant Lactobacillus add and didn't add group. The chemical composition and fermentation quality of
sweet corn straw were determined after ensiling for 45 d. The results showed that compared with control group, adding 5%
rapeseed shell could significantly increased the dry matter content and the number of lactic acid bacteria (P<0.05),
significantly reduced the butyric acid content, ammonia nitrogen content and the number of aerobic bacteria (P<0.05),
which was not affected by Lactobacillus plantarum. The content of dry matter, crude protein, neutral detergent fiber and
acid detergent fiber were significantly different among treatments (P<0.05). Comprehensive V—Score scores, all treatment
scores were above 80, reaching a good level. The experiment indicates that the addition of rapeseed husks can improve the
silage quality of sweet corn stalks, the treatment with the best addition effect is 5%.

Key words: sweet corn stalk; rapeseed shell; mixed silage; fermentation quality

HEEORFRBR K, BRI EY . ZFEA
B RR, HAREE IR L E A" REHE

IKGT s
SRS RSN =Yy, o= bR I = &

r [ %71

SRR RS 30 7 hm® JURATIRA S R
TN 52 5 — AL F H R e, B K= R E R,
FEFFRUEF S . Heckman 55°'fl Zhou S5 77 & B, it
FORAEFLASHBOR G, HRSFF T B T B0 )
oI VE BN A . SRR AR . E IR
FBHO B VERT R K 73 ZREC A%, %R 65%~T5%, {H
— R R ARG K S B T 85% . HIEHI
SREBhEE . FAMEKR. GIEMTY, TTRAE R
PR E . DUZR5 00X, LUHEEHIG () 75 X DL A%

F—VEF . FEWE, Wit BT AR TR
WG, W, W, BIEO 5, mitA S,
&WiH . ERARPFFEEWH WHSS: 31672039)
WehsE . 2021-09-30

https://www.cnki.net

BT TR SAFS e it s, iR
SFEARRHE AR, e et e ATRR O, fH3E
FRB) T e &, EAOKAPEIIN R EORFEFF
BEATHI:, WTRRARE EORFEFF AR5y, MRS HI I
FREREKVEE . B, ARPFF0EE FORFEF RIS
SERA T, 8 VI SR S N EL )38 B 4R K 43 (1)
H A, BRITES I 2 LR p oo H A e S e i) sz, LI
D11 5 S b A 3 I S i S i
1 MR5REE
L1 Rt

FHEORFEFFT 2020 4E 11 H 15 HAEHE TG 4l K 23
WA YCE  EKHFEWA T, MY AR
(Lactobacillus plantarum) ShHETE 4 R 24 B T 5256
EORAFHRE

161



L BRI a

r [ %71

WkHF5E FEED RESEARCH NO.02 2022

1.2 RERAbR

FHERFEAFIE R 2~3 em, TR2), BGHRMESER
5y, KSR o R EORFEFFEEE R 0 (R . 5%,
10% F120% TN, 53390 B TR AN AR TR IR FUAT AL
B E 3ANEE . $210° CFU/gBEE (FM) A
AMAE, IR, HAN20 ecm x 30 cm IR IFEHNEE, &
48200 g, DIEZS BN R 2% B, SR ORI
45d,
1.3 MEFEbRE T
131 EFR

KM 70 THEFRNNE T it (DM) & &™; RH
VRSSO AT E AT (CF) . P EBERL4E (NDF) Al
MRV A4 (ADF) S8, BE-GRER AN @ v ik
AR (WSC) &E™ SR UL & &k e H
H (CP) &8, RH RGN € MAsN (EE) &
i RANBEEIERL S (Ash) &M,
1.3.2 Y EE

LI DR RN B 48 A A 45 2 20 ) SR H MRS B iR 5 5 A
B IRGRRE SRR B TR A R IR 2
(L) BNERFREEIT . FLIRIA R IR AR F=4H 37 C
Kigeod, WEMMAAEA SN T 37 CTH3R2d, BEEEN
MBI ST 30 THF2~3 d (LRH-RFAEALE:
7, il —ERHAER AT,
1.3.3 KT

HICFE S, IRAIFRI20 ¢ TRAMmE 4E, IIA
80 mLZEIfK, 4 CIRML16~18h, &€, FE28pH HIER
PR pHAE ; R — IR RN Ak e 28R (NH,-N)
EE; SRS LC-20AT Y SR iiAH i & A LR

ASEL[17
el

IR E R £ % V=Score IE/r 30 EE™, PIE
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(P<0.01), BRINFLFF P& B 9 R 2 1] 10 28 B 6 5k 2552 )
(P>0.05) 5 274k F S BIHAZIR A HAp) B TR LA 1A
M (P>0.05), ERANKIZRET, IRA LERE IR
FERMEE,

SR RAZHAR L, AN 2R R 2H M B
BRIREE SN R MR N F P (P<0.05), T
Yimc e . PRI A A IR VR AT 4 & YR SRT
SR IIRIG MM EZRE N (P<0.05) 5 #ALFRLH )27
feREEERARE (P>0.05), HIFEE]F AR INZLFFH
ERARFE (P>0.05),

2.3 AN[FIELBISAF FER R B ORFEFT I A B ol T B0 520
(WFa, #5)

N, | R FT e X 2 AT/ = v i1 89 %5 VR
(4 REH FHFETHEARAFLLBRAG YA
i H pHAE FLIE/ %DM Z1%/%DM Piliz/%DM TT2/%DM HAEI%TN
OCKT R 3.64 +0.01% 5.00 +0.74 0.40 = 0.00* 0.05 +0.02 0.33+0.01* 9.79 +1.10°
5% 3.74 +0.03% 242 +1.28° 0.18+0.13" ND 0.05 +0.02° 4.14 +1.04°
P INER
10% 3.83 +0.15" 2.04+1.15" 021 +£0.11° ND 0.03 £ 0.02" 2.14 + 0.63%
20% 4.07 £0.01° 0.97 +0.08" 0.11 £ 0.00° ND 0.01 £0.01" 1.33+£0.18°
OCKTER) 3.50 +0.02° 2.65+0.72° 0.17+0.03" ND ND 6.72 +0.49"
5% 3.66 + 0.14°* 1.87+0.93" 0.16 +£0.08" ND 0.02 +0.02" 3.04 +0.31%
JNEE 2R
10% 3.86 +0.12* 2.02 +1.38" 0.19+0.13" ND 0.03 +0.02" 1.73 +0.39%*
20% 4.04 £ 0.10™ 1.34 +0.45 0.14 £ 0.05" ND 0.01 £0.01" 1.22£0.16°
75;%]:]51@ Kk ® Kk * Kk ok
W TINFUAF I NS NS NS NS ok ok
T H. NS NS * NS ok *

HI AT 50, R A b T da e & B S & FE bR
PR EAKE (P<0.05) 5 BINFLAF IR Skt
TRAZEEEAE B LRI B EKF (P<0.01); P
AR 2R 18] 8 A8 LA FH AN [ A B ) T TR 5 B 5 M 1K B A
BERFE (P<0.01), MM, ZERA S EHEEE
K (P<0.05), R HABIEIRIC BE 0 (P>0.05), TEiR
SO S E AP E R, RE AR S
DA B BT A 3

FEE SR ST IR ML BB, pHAEREZ 3G, (HX
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KT 4.20; RIFMAFFES IR . 28, TRER
BREGEY MEEME, 49K 5.00%DM. 0.4%DM .
0.33% DM 19.79% TN, 233 AbH G B8B83 T
(P<0.05) o BRARTSDIFUAT IR B XS RS, HAR AL BEZH )
REGHIEE, NPT IR AR T 1R, AR
HHHIT, TIPS BN R Fabrdl) 25 B B
(P>0.05) o pH {H il 7% I 5% 47 5 b 5] 38 o0 i e 25 42 i
(P<0.05), EAASGERERIT (P<0.05),

B 50T, BRI 7R 80 U L, IKFI R iF
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K, MR GAHEEREFEER (P<0.05), PR
FER (P>0.05),
k5 RE WA ESE T B R FH I V-score ¥ % "H

g V—score P'E43 %Z&
OCKTHR) 86.32 £ 3.78° R
5% 99.41 + 0.40°" R
PN
10% 09.65 + (.25 R
20% 09.88 £0.17" K
OCKHHR) 05.57 £ 0.98" ER/58
5% 99.82 + (.15 R
PR ‘
10% 99.31 + 0.64° R
20% 99.87 +0.14°* K
IRE i NS
W RINFLFT B * NS
ﬁE * NS

2.4 AEILBISEF T FORFEFF B A 2 i 2
M (WL#6)

H 6 WA, A ACRR) LRI 5 I A A A AR AR
K2, PIREINBIRERE R . 20% AP AT ALRE
HFLIRIE & R, h5.821g CRU/g, HUCH 20% Sickf5t
PR 10% Sk eabBE, 430k 4.83F14.051g CFU/g, 344k
HHZERARE (P>0.05), (HEEETHAER (P<0.05),
20% KRNI R AN S R R %, M5.781g CFU/g, i
EETHMAA (P<0.05); 5% SR ah P80 i 0
M/, h3.871g CFU/g,

&6 RF A AT AT B RAAT F
WA DI F G Hrm #45: 1g CFU/g FM

Wil FLRTH IR B R
OCHHE)  0.98+0.20° 4.15+0.04 ND ND
5% 1.96 +0.22" 3.87+0.20° ND ND
Ve
10%  4.05+0.23™ 4.65+0.35 ND ND
20%  4.83+027" 578+0.32° ND ND
O HE)  1.98+0.23* 4.07+0.01° ND ND
5% 2.11+0.24* 3.98+0.27¢ ND ND
JOE4
10% 2.03+0.31" 5.05+0.65" ND ND
20%  5.82+0.15" 5.36+0.59° ND ND
3 g

3.1 AFEHBISERFERE FERFEFF EI 7 TR 0
TP AR A S0 T I G R ) R R 5
Bl FORTEFT b, B RORFEFT B0 E Il 5,
AR K ST R . SRR SRR,
https://www.cnki.net

AR FEAER ERFEFF R NSRRI T EI, RESER
IMEAIN, TS 2RE BT, SRR
LR BRSO, (HA T vh PR B 7 4 R PR
GerdE SR, VR B DL R A TR, i
PR R K 7 S A 258K, MR R SRS e 1A
PUREEHEAIG N, WLEm TR G B R 4 5 &
Wi S B, AR R o] LU AR S i A0 3
bR, B, WINE R B K TSR 5T, BERE3RTS
o O ST TR EORFEFFIR & &0 A RIA NG
B R, RS INFLER b TR X 2% SR AR T . AR
I, I 5%EM ST 52 v] S il R RS AT S
IRk T S SHAMG AL, HEASEE
L P PETRR AT 4E IR DR AT AR, A RCRET
3.2 A[E LGSR TS T TR FT R & B S T 520

IR pHABEAR T 4.2 16, AIIAE At B hapkhey
AW, pHAEKESRAF ST s, (HEr A AL Ry
KT 4.2, WTRE SR FORFEFFA B &Il s AL A7 6™,
RN 20%FM SRS 1) T2k} pH B s i, FLIER & Ei
%, ELUF N R s T AR, R K T B8RSR 5T
it %, wiEtEmKREEYE R TR, KT 50.0 gke
DM AFITFLIR AN, #pH{E FREZEE, XELDHIA
FRE I A KR I A T R R

FPUER & 2 B 2 R A 0 St B ) T AR RRE
FUR T LUREARE N R W 1) pHAA , e — Ik %
M) FEREIEYI . I, TR LR B A O 7 ]
BHO LR, 2R LI S e g ke et 2B
S 5 EIE AR DM SR U Y TR AR
ZEFUAT I (Clostridium prazmowski) B A J55 W o 40 fi
BHRIORE=Y, AARERK, TREEL LTS
PEE R R TR, FEARE DR i FORFEFF 30
W, A . oM. T]R¥Y hEEE, THEHT®REE
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FLIR BRI AR 2, TeiEA AW A B
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i debn, AL S AN ERAT, F e & E %
fif T AR, SRR, ESE S EREE
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A AN H R EORFEFT E i b i B B P . Teixeira
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KFEFFE W RS, FIASER 7 A MO P &K
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A T4 88.9%. 41.5%, THZIBRL GG S0 2, SRR GRKIPHEAZ, 10, 20, 80 g/L
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Study on allelopathic effects of Rabdosia serra

extract on seed germination of Pennisetum alopecuroides

CHEN Huan—-zhen HUANG Yan-li LIChao DONG Zhao—xia

Abstract: The experiment aimed to study the effects of Rabdosia serra extract on the Pennisetum alopecuroides seeds and
the growth of seedlings. In the experiment, 30 Pennisetum alopecuroides seeds were placed in a petri dish, and 0, 5, 10, 20,
40, 80 g/L of Rabdosia serra extract were added respectively, with three replicates for each treatment, using distilled water
as a control. The results showed that compared with the control, both the dry and fresh extract solutions of Rabdosia serra
reduced the seed germination rate, germination potential, and chlorophyll content. When the concentration of the dry and
fresh extract solutions was 80 g/L, the germination index of Pennisetum alopecuroides seeds decreased by 81.2% and
38.4% respectively, and the seed vigor index decreased by 88.9% and 41.5% respectively. The dry extract solution had a
more pronounced inhibitory effect on seedling height, while the fresh extract solution had a more pronounced inhibitory
effect on seedling root length. The allelopathic inhibitory intensity of the dry extract solution at concentrations of 10, 20,
80 g/L on perennial pennisetum seeds was higher than that of the fresh extract solution, with the 80 g/L dry extract solution
showing the greatest allelopathic inhibitory intensity. The study indicates that both the dry and fresh extract solutions of
Rabdosia serra have allelopathic effects on the germination and seedling growth of Pennisetum alopecuroides, with the dry
extract solution having a stronger allelopathic inhibitory effect on the germination and seedling growth of Pennisetum
alopecuroides than the fresh extract solution, and the inhibitory intensity is the greatest at a concentration of 80 g/L.

Key words: Rabdosia serra; Pennisetum alopecuroides; extract; seed germination; allelopathy
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PEE, Ry
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( , 510642)
(Rabdosia serra (Maxim. ) Hara) .
(Echinochloa crusgalli 1..) (Digitaria sanguinalis L. ) .
. . (D) 80 mg » mL™'

(P<C0.05);(2) s (Per-
oxidase, POD) (Catalase, CAT) s POD  CAT (P<C0.05);
(3) 20,40,80 mg e mL~' s

. , 80 mg *+ mL ' ,
(P<C0.05),
:S351. 1 tA :1007-0435(2024)07-2118-10

Allelopathic Effects of Extract from Rabdosia Serra (Maxim. ) Hara on Seed
Germination and Seedling Growth of Two Weeds

CHEN Huan-zhen, XU Ming-shuang, ZHOU Tianryu, HUANG Yan-li, LI Chao, DONG Zhao-xia*

(South Pratacultural Center, South China Agricultural University, Guangzhou, Guangdong Province 510642, China)

Abstract ;: In order to study the allelopathic effects of extract from Rabdosia Serra (Maxim. ) Hara on seed germi-
nation and seedling growth of weeds,seed germination, seedling morphology and physiological indexes of two recep-
tor materials, Echinochloa crusgalli L. and Digitaria sanguinalis 1. were determined by Petri dish filter paper
method in this experiment. The results showed that: (1) when the extract of fresh sample of R. Serra was 80
mg ¢ mL.!, the seed germination and root length of E. crusgalli and D. sanguinalis were significantly inhibited (P
<C0. 05);(2) The activities of Peroxidase (POD) and Catalase (CAT) of E. crusgalli significantly increased with
increasing concentrations of the extracts from the dried and fresh samples of R. Serra,while those of D. sanguina-
lis significantly decreased (P<C0. 05);(3) The synthetical allelopathic effects on D. sanguinalis were shown to be
inhibitory at concentrations of 20,40 and 80 mg * mL ™' for both samples of R. Serra,and the inhibitory effects
were stronger at higher concentrations. In conclusion,the extract of R. Serra at a concentration of 80 mg ¢« mL ™"
had significant inhibitory effect on seed germination and seedling growth of D. sanguinalis (P<0.05).

Key words: Rabdosia serra ; Digitaria sanguinalis ; Echinochloa crusgalli ; Extract; Allelopathy

(Allelopathy) )
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) ) . , 2
O A , ‘ .
(Rabdosia serra (Maxim. ) Hara)
N ) (Lamiaceae) 1
(Rabdosia) o 1970 .
> > 1.1
’ 2023
N N N 3 s N
2] ’ , )
’ 1.2
N . . \ \ N 1.2.1 [22]
\ \ Ll | (Echinochloa , , ,
crusgalli 1..) (Poaceae Barnhart) .
(Echinochloa Beauv. ) s (Extract of dry R serra ,EDR):
. : NN 1~2 cm , 100 g
N N N ° 70 C , 1 000 mLL
2012 , 48 h , 24 h
el (Digitaria san- 10 min, (Extract of fresh R ser—
guinalis L.), . ; ra ,EFR) . 1~2 cm ,
, , 100 g . 1 000 mL 48 h
(Cynodon dactylon L.) . (Zoysia japonica , 24 h 10 min,
Steud. ) , , ) )
e s 100 mg * mL™! s
) ) 5,10,20,40,80 mg « mL™*
; S ( Do
) ) 1.2.2
s o (EDR Echinochloa crusgalli ,
DE), (EFR
, Echinochloa crusgalli ,FE),
, (EDR Digitaria sanguinalis, DD),
) (EFR Digitaria
. , sanguinalis,FD),
. B 9 cm 30
e ) (Elymus nutans) . ,
(Festuca sinensis) (Poa crymophila) , 4 , o
3 /(12 h/12 h) ) (25+DC
, o (
3 . ) ., 24 h )
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/ )X 100%
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(Germination index,GD) =2>] (%)

:Gt t s Dt

(Vital index, V) =GI X S
:GI ;S

(RD=1—C/T(T=0O
T/C—1(T<<O)
:C ;T

s RI<C0 ,
[26]

« RI>0

(Synthetical effect of allel-
opathy, SE)"

RI
SE=
R +RI +Rl 4RI +RI +RI
6
. :15d 10
o :20 d
tes] | (Catalase,
CAT) (Peroxidase, POD)
1.3
SPSS25. 0
(One-way, ANOVA),
s T
, Microsoft Excel 2010
2
2.1
2.1.1
la-1b , 80

mg e+ mL™' .
(P<C0.05),
1c-1d y
s 82.50%,
. 35.84%,
40 mg « mL™!
(P<C0.05), 1(d ,
40,80 mg » mL !
, 3
80 mg « mL™! s s
2.1.2
2(a) ,
80 mg « mL !
(P<C0.05), 80 mgesmL™ "' |,
(P<C0.05), 2(b)
, . 40,80 mg *+ mL™!
(P<C0.05),
40 mg » mL™!
(P<C0.05),
2 (c) s 20, 40, 80
mg * mL™! o
N 40,80 mg * mL™!
, (P<<0.05), 2(c)
, 80 mg e mL ™' .
, (P<<
0.05), 2(d , 80 mg * mL !
(P<<0.05),
. 80 mg » mL ™!
2.2
2.2.1
3a-3b )
29.29~135. 40 mm,
(20 mg « mL™!
Do 3(b) )
80 mg « mL ™!
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) (P<C0.05), , (P<C0.05), 3a-3b
, 40,80 mg * mL™'

R 80 mg * mL™'
41.20 mm,29. 29 mm,

1 2
Fig. 1 Effects of extract R. serra on seed germination rate and germination potential of two weeds
:DE .FE .DD s
FD B s
(P<C0.05),

Note:DE stands for E. crusgalli seeds treated with dry extract of R. serra.FE stands for E. crusgalli seeds treated with fresh extract of R.
serra. DD stands for D. sanguinalis seeds treated with dry extract of R. serra.FD stands for D. sanguinalis seeds treated with fresh extract
of R. serra. Different lowercase letters indicate significant differences among treatments of the same plant,and different majuscule indicate

significant differences among treatments of the same concentration at the 0. 05 level. The same as below

2.2.2 (10 mg « mL!

3(e) s 20,40, ), 40,
80 mg » mL™' , 20 80 mg « mL™!
mg * mL ™! , (P<< , (P<<
0.05), 3c-3d s 0.05),
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2 2 N

Fig. 2 Effects of extract R. serra on seed germination index and vitality index of two weeds

3 2

Fig. 3 Effects of extract R. serra on root length and height of two weed seedlings
2.3 20,40 mg « mL™! . a
o 4(c) ’
2.3.1 b , 5,40, 80
4a-4b , mg * mL™’ b ,
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(P<<0.05), 4(d) , mg * mL™’ , s
20,40 mg * mL ™! b s (P<C0.05), 4g-4h , 20, 40
(P<C0.05), 4(e) , mg * mL™’
(P<0.05), 4(DH s (P<C0.05), ,
5,10 mg » mL"! 10, 20, 40, 80 .
4 2

Fig. 4 Effects of extract R. serra on Chlorophyll content of two weeds
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2.3.2 POD , (P<<0.05),
5Ca) , POD 5mge+ mL"' POD
o , POD ,
80 mg e+ mL™' , POD .
(P <0. 05), 10 40,80 mg+ mL™ ' POD
mg * mL™! POD POD ,
5(b) , POD POD POD ,
, 80 mg » mL ™! (P<<C0.05),
5 2 POD
Fig. 5 Effects of extract R. serra on POD activity of two weed seedlings
:FW
Note: FW stands for Fresh weight, the same as below
2.3.3 CAT 6(b) s CAT
6(a) ., POD s )
. 80 mg e+ mL™' CAT 5 mg * mL™! , (P<Z
(P<<0.05), 0.05), 40 mg » mL™!
CAT R CAT CAT R
6 2 POD
Fig. 6 Effects of extract R. serra on POD activity of two weed seedlings
2.4 mg * mL ™!
2 , 80mge mL!
. . 5mgemlL ' . .
40,80 mg * mL ! , , 20 mg * mL™"
. . 5,10 N N N N
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, 5,10 mg « mL ™! ,
¢ D, 20,40,80 mg *« mL ! (
2) “ ”»
b o
, 2 5,20 mg » mL ' , 10,40,
, 2 80 mg » mL™! C 2,
C 2, 5, )
10,20,40 mg « mL™' , 80
mg * mL™! , > >
. = o
1 2
Table 1 Allelopathic response index of extract of R. serra on two weeds
RI RI RI
RI RI RI
Number of Number of Number of
Test plant Number of Number of Number of vigor
Treatment germination germination germination
seeding height RI root length RI index RI
rate RI energy RI index RI
EDR; 0.02 —0.02 —0.06 0.12 0.18 0. 05
E. crusgalli EDRyo 0.02 —0.02 —0.04 0.12 0. 20 0.08
EDR3o 0.07 0. 04 —0.01 0.13 0.03 0.14
EDRuyo 0. 04 —0.01 —0.14 0. 10 0.31 —0.04
EDRg, 0. 00 —0.13 —0. 26 0.02 0.25 —0.25
EFR; 0. 05 0. 00 0.01 —0.01 —0.02 —0.01
EFRy 0. 04 —0.01 0.01 0. 04 0.14 0.05
EFRy —0.05 —0.07 —0.09 0.21 0.17 0.13
EFRy —0.03 —0.06 —0.13 0. 27 0.03 0.16
EFRs, 0.03 —0.02 —0.10 0. 26 —0.21 0.18
EDR; —0.03 —0.03 —0.01 0.11 0.16 0.10
D. sanguinalis EDRy, —0.02 0.01 —0.03 0.21 —0.12 0.19
EDR, —0.07 —0.05 —0.07 0.13 —0.07 0.06
EDRyo —0.04 —0.09 —0.14 0. 00 —0.25 —0.14
EDRgo —0.16 —0.46 —0.41 —0.08 —0.57 —0.45
EFR; 0.01 —0.01 0. 00 0.19 0.14 0.19
EFRyy —0.11 —0.15 —0.13 0.16 0. 06 0.03
EFRy —0.06 —0.09 —0.07 0.29 —0.12 0.23
EFRy —0.04 —0.35 —0.25 0.16 —0.53 —0.11
EFRyo —0.12 —0.46 —0. 26 0.14 —0.69 —0.14
:EDR ,EFR o
Note: EDR represents R. serra extract of dry sample treatment, EFR represents R. serra extract of fresh sample treatment. The same as
below
2 2
Table 2 Synthetical allelopathic effects of extract of R. serra on two weeds
Extract concentration/mg « mL ™!
Test plant Treatment 5 10 20 40 80 Average Ranking
E. Crusgalli EDR 0.048 0. 060 0.067 0.043 —0.062 0.031 3
EFR 0.003 0. 045 0. 050 0. 040 0.023 0.032 4
D. sanguinalis EDR 0. 050 0. 040 —0.012 —0.110 —0. 355 —0.077 1
EFR 0.087 —0.023 0. 030 —0.187 —0. 255 —0.070 2
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