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Effects of low—concentration herbicides on the diversity and community composition of plant and soil
nematodes in fallow land

QI Yue', YAN Bing’, GUAN Xiao', CHEN Fa—jun®, XIAO Neng—wen', FU Gang', LI Jun—sheng'

(1. Institute of Ecology, Chinese Research Academy of Environmental Sciences, Beijing 100012, China; 2. Institute of Energy, Jiangxi
Academy of Science, Nanchang 330096, China; 3. Department of Entomology, College of Plant Protection, Nanjing Agricultural University,
Nanjing 210095, China)

Abstract: The ecological risks of low concentrations of herbicides in agroecosystems are worthy of attention. In this study, fallow land in
northern China was selected as the study sample, and the field random block design was adopted to compare the community characteristics
of plant and soil nematodes after the spraying of atrazine at 1 200, 600, and 300 g+hm™(active components) or tribenuron—methyl at 22.5,
11.25, and 5.63 g+ hm™ (active components) for 30 d. The results showed that the different doses of atrazine and tribenuron—methyl
changed the species composition of plant communities and significantly reduced the diversity and richness indices of plant communities but
did not significantly change the evenness index of plant communities in the fallow land. Compared with the blank control, the different
doses of atrazine and tribenuron—-methyl changed the soil nematode community composition and the rare genera, as well as reduced the

number of rare genera present. However, it did not significantly change the community, life history, or nutrient group diversity indices of the
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soil nematodes. There were no significant differences in the effects of atrazine or tribenuron—methyl with less than the recommended field

application concentration and the recommended field application concentration on the plant communities. Different concentrations of

herbicides increased soil environmental stress in the fallow land. The results suggest that the ecological risks of low concentrations of

herbicides should not be ignored in the development of practical biodiversity conservation strategies in agroecosystems.

Keywords : atrazine; tribenuron—methyl; fallow land; plants; soil nematode; community diversity
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Table 1 Plant species number of different treatment

7 SR Vs v , =SyIR S ’ 5 WF R R ik
fbn FEJ5 SR 7 R 7 RN FEJPEA e BB i % '?iﬁ? THHEY AL
Total number of . Mean number of Number ratio of dicotyledon and
Treatments K Total number of genus Total number of species A
family species monocotyledon
CK 8 10 10 3.83+0.30a 4.0:1
A3 5 7 7 2.92+0.19b 1.3:1
A2 6 8 8 2.50+0.31b 3.0:1
Al 5 7 7 2.83+0.27b 1.3:1
T3 7 7 7 2.50+0.29h 2.5:1
T2 5 7 7 2.83+0.27b 1.3:1
T1 5 6 6 2.42+0.23b 2.0:1

T AR PR R A B R 25 5 225 (P<0.05) . T IA].

Note: Different letters indicate significant differences among treatments (P<0.05). The same below.

R2 NARAESH(FEBREANMHE REFREREZEIBEAXNEMEE SH TR

Table 2 Two—way ANOVA results(F values) for testing for herbicide type, dose and their interactions on

the diversity indexes of the plant communities

FESEAIR Fl 1 EE SRR B FR R Ko R a
Source of variation d.f. Shannon—Winener diversity index Margalef species richness index Pielou evenness index
EESHIEES 1 1.059 0.117 1.570
I s o 3 9.718%** 17.738%%* 0.879
I3 ) A B ) 3 0.616 0.728 0.819

1 #P<0.05 ;%4 P<0.01 ;%% P<0.001 ,
Note: #P<0.05;**P<0.01;*#**P<0.001.
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Figure 2 Different types composition of soil nematodes of

different treatments
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Table 3 Community composition of soil nematode of different treatments

<& hUR) o TS AHXF 2 JE Relative abundance/%
Families Genera Trophic group P CK A3 A2 Al T3 ™ T1
/IMTRE Rhabditidae #4458 Diploscapter Ba 1 170+ 278+ 143+ 375+  1.83+ 336+  1.56+
W T & Mesorhabditis Ba 1 0 0 0 0 0 0.14- 0
JEFTJE Protorhabditis Ba 1 1.18+ 0 0 026~  047-  0.26- 0
AR} Panagrolaimidae ZW & Panagrolaimus Ba 1 0.28— 0 0.24-  0.95- 0 0 0.36—
318} Cephalobidae i 5 J& Acrobeles Ba 2 043-  020- 141+  024-  054-  0.14- 248+
WU & Chiloplacus Ba 2 887+  9.15+ 541+ 324+ 523+  5.64+ 175+
SkiHJ& Cephalobus Ba 2 39.67++ 36.78++ 34.23++ 36.46++ 33.26++ 37.05++ 33.88++
Bk & Eucephalobus Ba 2 1.96+ 3.8+  4.23+ 8.73+  14.67++ 6.05+ 3.83+
284 F) Plectidae LELR R Plectus Ba 2 0 1.79+ 0 0 0 0 0
PILREL R Anaplectus Ba 2 0 1.79+ 0 0 0 0 0
FAE Rl Monhysteridae A& Prismatolainus Ba 3 0.06- 0.20- 0 0 0.23- 0.93- 0.54-
W3k B Teratocephalidae kM- J& Metateratocephalus Ba 3 0.07- 0 0 0.26- 0 0.67-  0.36-
fUHT J) B} Aphelenchoididae 5 7] J& Aphelenchoides Fu 2 5.50+  4.67+ 10.83++ 7.38+  8.68+  7.17+ 891+
1% 718} Aphelenchidae FUHT 71 @ Aphelenchus Fu 2 25.17++ 28.53++ 25.40++ 20.94++ 17.03++ 23.08++ 23.18++
TR} Dorylaimidae BT LRJE Eudorylaimus oP 4 0.75-  0.10-  0.06-  0.26- 0 0.40-  0.90-
LA JE Aporcelaimus opP 5 0.86— 1.79+ 111+ 1.95+ 0 1.94+  0.18-
#J] B} Tylenchidae I & Tylenchus PP 2 0.67- 0 0 0.48- 0 0 0
22 |2 I) )& Filenchus PP 2 0.39-  0.20- 1.03+ 1.79+  0.51-  081- 1.82+
{38 TR} Nothotylenchidae — Th# 7] J& Nothotylenchus PP 2 0 0 0 0 1.42+ 0 0.18-
& Beleodorus PP 2 879+  8.65+ 926+ 923+ 1241++ 5.69+ 10.77++
HIEL Belonolaimidae JEALJE Tylenchorhynchus PP 2 0 0 0.24- 048  0.70-  0.26- 0
5 AR} Pratylenchidae 5 AR Pratylenchus PP 3 0.34-  020- 048  026-  041-  1.68+ 0
FEHEJE Rotylenchus PP 3 0 0 0.25- 0 0 0 0
245 F} Hoplolaimidae WEE S Helicotylenchus pp 3 323+ 149+ 378+ 332+ 261+ 394+ 332+
AR JE Hieschmanniella PP 3 0.07- 0 0 0 0 0 0

1 : Ba A E AN PR B Fu sy £ BUR R L OP Ry A B A PELR L s PP O R B MR L s+ S LA HHXS 2 > 10% s + 8 WS AHXS 2 22
1%~10% ; = I A JEHE, FIX 2 <1%.

Note: Ba indicates bacterivores; Fu indicates fungivores; OP indicates omnivores—predators ; PP indicates Herbivores; ++ indicates dominant genera,
relative abundance(RA )>10% ; +indicates common genera, 1 %<RA<10% ; —indicates rare genera, RA<1%.

R4 TEACEREE M+ 4k R BE R4 IE SR 8

Table 4 Indexes of soil nematode community of different treatments

FTE % RS " . - ) Ar A 2k
wm  EHRHER R I wumps L Asgdgm O/ERR
Shannon—Winener Margalef species . X N INEFE B
Treatments . Lo K . Pielou evenness index NCR MI
diversity index richness index PPIL
CK 1.74+0.10a 1.80+0.19a 0.64+0.02a 0.51+0.05a 2.03+0.03a 2.47+0.20a
A3 1.75£0.05a 1.95+0.24a 058+0.06a 0.55+0.05a 2.04+0.01a 2.15+0.04a
A2 1.79£0.14a 1.71£0.16a 058+0.04a 0.53+0.04a 2.01£0.01a 2.28+0.11a
Al 1.84+0.08a 1.70£0.28a 065+0.05a 0.60+0.07a 2.01£0.03a 2.25+0.05a
T3 1.82+0.08a 1.36+0.16a 0.67+0.06a 0.65+0.04a 1.97£0.01a 2.17£0.07a
T2 1.84£0.11a 1.86+0.10a 0.65+0.03a 0.53+0.07a 2.04+0.03a 2.32+0.20a
T1 1.83£0.06a 1.74£0.21a 0.63+0.06a 0.56+0.04a 2.02+0.01a 2.26+0.10a

ABFERIIARIT R EAENE AR FG L3I0 SRR (8]3) , L ek HORHE R T PR8E 1K 726
W, b el 2 2RI O TR, MAE R 4) M BR AR T BRI IR T, ok ek
FEAPAR R A B S —4F , TR TR0 2R Tl PR I 1 280 i e AUl (181 2B ) .
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x5 NARFESH(FEBREAME REFRER ZEX LR T ELRBEEFEREHZE
Table 5 Two—way ANOVA results (F values) for testing for herbicide type , dose and their interactions on

the indexes of the soil nematode community

Y pr——— ) R “ - A ‘
PSR i DRI PRI SRR e gt
Source of variation d.f. : d‘nn()n~ '1nener ﬂ.lré’d ¢ &Pe(ll% 1 Ol.l NCR MI TN B PPI
diversity index richness index  evenness index
B RHIPEES 1 0.181 0.152 1.337 0.387 0.017
I3 e e 3 0.437 1.338 0.091 0.533 1.567
I3 ) T KB ) e 3 0.082 0.628 0.705 1.854 0.027
AFSEH 0.6 F
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Figure 3 EI and SI of soil nematode in different treatments © e}
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Figure 4 Non-metric multidimensional scaling diagram based on

Bray—Curtis distance
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