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Effect of Glyphosate—tolerant Soybean on Diversity of Soil Nematodes
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Abstract : Transgenic plants may affect microbial community structure and functions in soil ecosystems. A pot culture experiment was con—
ducted to study the responses of soil nematodes to herbicide—tolerant soybean by analyzing the abundance, trophic group composition, eco—
logical indices of soil nematodes and the relationship between soil environmental factors and soil nematode communities using non—trans—
genic soybean Z13 as the control. Nematodes in the rhizosphere of herbicide—tolerant soybean M88 and non—transgenic soybean Z13 were

separated by the Baermann tray method and identified to genus level using an inverted compound microscope. Twenty —three genera and
twenty—one genera were found in the rhizosphere of the Z13 and M88, respectively. The average abundance of nematodes was (1 143.42 +

135.04 ) individuals per 100 g dry soil for the M88, whereas (756.83 + 141.33) individuals per 100 g dry soil for the Z13. They were signif-
icantly different( P<0.05). Compared with the Z13, the M88 significantly increased the relative abundance of Thorneella genus(P<0.01).
Although the maturity index(MI) and structure index(SI) of free—living nematodes were significantly higher in the M88 than in the Z13, but
no significant differences were found in Shannon—Wiener diversity index H', Genus richness Index GR and Trophic diversity Index TD be—
tween the M88 and Z13. The redundancy analysis(RDA ) diagram showed that the functional guilds Om4 had significant positive correlation
with organic matter(OM ), but significant negative correlation with nitrate nitrogen( NN ). These results suggest that herbicide—tolerant soy—

bean M88 has no significant effects on the diversity of soil nematode community.
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Figure I Abundance of soil nematodes under soybean M88 and Z13
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Table 1 The properties of soils used for soybean M88 and 713

JeT i A Available  4%75%( Ammonium A% Nitrate A M Total A ML Organic
R phosphorus/ nitrogen/ nitrogen/ Total nitrogen/ phosphorus/ matter/
Soybean varieties o O . - -1 -1
mg-kg mg-kg mg-kg g-kg g-kg g-kg
713 24.89+1.21a 7.81x1.14a 7.21+1.98a 0.49+0.03a 0.70+0.03a 10.81+0.93a
M88 22.87+4.15a 7.38+0.69a 4.16+0.26b 0.53+0.01a 0.69+0.01a 12.41+0.92a

T Z13 AR EE I R 2 A #E 13 Non—transgenic soybean 713 ; M88 : ffif 1 H il % 3L K K 5. M88 Herbicide—tolerance transgenic soybean M88., [ 41| /A~

[F)/NE FRE R iR (R] 225 2.3 (P<0.05)

Note ; Different letters within a column indicate significant differences at 0.05 level.
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Table 2 Composition and relative abundances of soil nematode genus under soybean M88 and Z13
o et B e
Genus of soil nematode Functional guilds AR FE Relative (e XTI Relative P
abundances/% Dominance abundances/% Dominance
TANFTLE IR Ba 23.6+10.3a 20.3+8.1a
I 28 J& Acrobeloides Ba2 3.1+£3.0a ++ 3.3+3.0a ++
JEMR & A laimus Ba4 0.1+0.3a + 1.6£1.0a ++
S J& Cephalobus Ba2 6.7+3.5a ++ 6.1+£3.6a ++
efMIEJE Cervidellus Ba2 0.6+0.4a + 1.4+0.9a ++
WEJE Chiloplacus Ba2 8.5+7.1a ++ 3.3+2.2a ++
H3k & Eucephalobus Ba2 3.1+1.4a ++ 3.8+1.5a ++
HiPAE )@ Geomonhystera Ba2 0.3+0.3a + 0.4+0.5a +
H¥FJE Mesorhabditis Bal 0.4+0.5a + 0.5+0.4a +
L8R R Plectus Ba2 0.3+0.6a + 0.0£0.0a
/INFFJE Rhabditis Bal 0.4+0.8a + 0.0£0.0a
FHIHL M Fu 12.3+3.6a 12.9+5.0a
Z£J& Ditylenchus Fu2 1.7+1.3a ++ 2.9+2.2a ++
5 71)@ Aphelenchoides Fu2 3.7+2.1a ++ 2.5+3.9a ++
HE5 71)& Aphelenchus Fu2 7.0+3.3a ++ 7.5+4.1a ++
A PELR R PP 59.0+10.6a 52.5¢4.4a
2y BT & Filenchus PP2 1.4+0.3a ++ 1.8+1.4a ++
W25 g Helicotylenchus PP3 41.949.6a +++ 36.8+4.9a +++
K Pratylenchus PP3 3.4+2.0a ++ 3.7+2.0a ++
W & Psilenchus PP2 0.1+0.3a + 0.2+0.2a +
WEALJE Tylenchorhynchus PP3 6.6+2.6a ++ 5.7+1.3a ++
#J])& Tylenchus PP2 5.6£3.1a ++ 4.3+1.6a ++
ZEHETEL R Om—Ca 5.3x1.3h 14.1+4.1a
FLWHJE Aporcelaimus Om5 0.4+0.5a + 0.4+0.1a +
HFLJE Eudorylaimus Om4 1.9+1.0a ++ 1.5+0.4a ++
Wor £k )& Microdorylaimus Om4 0.6+0.5a + 0.8+0.5a +
#WRJEJE Thorneella Om4 2.5+2.1b ++ 11.4+3.7a +++
w2k & Total nematode 23 21

T I RE AL TR TR ep (M,
RA<10%, % VLJ& Common genera;+:RA<1%, %4 J& Rare genera.
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Figure 2 Relative abundance of soil nematode trophic groups
under soybean M88 and Z13

Numbers following the functional guilds indicate the cp values™.+++:RA>10%, {[:#J& Dominal genera; ++:1% <
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Table 3 Ecological indices of soil nematodes under soybean M88 and Z13

K AFI Soybean varieties H' D GR

NCR Mi PPI EI SI
713 2.09+0.23a 2.33+0.40a  2.38+0.19a 0.64+0.14a  2.26+0.12b  2.88+0.04a  27.90+8.27a  34.85+9.42b
M88 2.25+0.15a 2.77£0.19a  2.59+0.10a 0.60+0.14a 2.67+£0.25a  2.88+0.03a  30.11+£5.24a 61.81x11.51a

7 H' : Shannon—Wiener ZEEVEFEE; TD - 8 37 ZREVEF8 5 Trophic diversity Index; GR : J& 3 & FE 5 %50 Genus richness Index; NCR . £& 1138 i 45 %4
Nematode channel ratio; M1, PPI. [0 48 % Maturity Index; E1: & 54550 Enrichment Index; ST 25448 %4 Structure Index.,

FEH AR S, AP G R 2544 T 1 NCR {8
HREEIT 1, 0B 4 A B B PR A B . PR
KGRI 25T i 7 A 2 B BB HE 5 PP AR,
T L ER A5 2 8 B B 2 MT X950, HL R
Z 5182 (P<0.05),

PP R R 25 1 T 12k HUs 4R HR 2L ET 455
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Figure 3 Nematode fauna under soybean M88 and Z13
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RDA 55 — %l 155 — %l A9 ¢ A (5L 23 530 O 0.584 Al
0.242, Fp-FREEAHC R 50510 0.999 F1 0.983; RDA
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Figure 4 Redundancy analysis(RDA ) diagram of the relation

between soil nematode functional guilds and soil factors

R4 TEEMINEEAS TIRIMEEFZ BAX MR TR (RDA) R

Table 4 Redundancy analysis(RDA ) results of the relation between soil nematode functional guilds and soil factors

fbn

Ml Axesl %5 Tl Axes2 %5 =7l Axes3 ZPU%H Axesd

FFE(E Eigenvalues
TR 5540 5 2 8 Species—environment correlations

Fp Z2FAE ALK Cumulative percentage variance of species data/%

0.584 0.242 0.098 0.018
0.999 0.983 0.842 0.868
58.4 82.5 923 94.1

Fp-FrtE SFVAE {2 Cumulative percentage variance of species—environment relation/% 61.8 87.4 97.7 99.6
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