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Short-term effects of CO, concentration elevation, warming and transgenic Bt
rice cropping on soil labile organic carbon and nitrogen, and nematode

communities

CHEN Jing', CHEN Fajun®, LIU Manqiang" ", FENG Yun', DANG Zhihao®, LI Huixin', HU Feng'
1 Soil Ecology Lab, College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China

2 Department of Entomology, College of Plant Protection, Nanjing Agricultural University, Nanjing 210095, China

Abstract ; Interactions of global change and transgenic Bt rice ( Huahui-1, HH1) cropping on soil ecosystem remain largely
unexplored. Here we conducted an OTC ( Open Top Chamber) experiment to evaluate the effects of transgenic Bt rice
cropping on soil labile organic carbon and nitrogen, and nematode communities under elevation of temperature and [ CO, ]
with two rice varieties including non-Bt rice (MH63) and its transgenic Bt line (HH1). Results showed that (1) Under the
condition of elevated [ CO,] and warming, transgenic Bt rice cropping significantly affected the content of soil dissolved
organic carbon, dissolved organic nitrogen and NO;-N. Significantly interactions of transgenic Bt rice, warming and elevated
[ CO,] were observed for the content of soil dissolved organic carbon and dissolved organic nitrogen. Further, the transgenic

Bt rice reduced microbial biomass carbon and nitrogen significantly under ambient temperature and [ CO, ]; whereas

EETH  HEARRFLERIWE (31170487, 31272051) 5 b s i A4 SRRl 55 T% (KYZ201207 ) 5 4% 3 I A4 9 Rl s & K L0
(2012ZX08011002, 2011ZX08012-005)

Y Fs B H#A:2012-10- 14; 1T H#3:2013-03-04

# W IHAEH Corresponding author. E-mail ; liumq@ njau.edu.cn

http ://www.ecologica.cn



1482 VST

% 34 &

warming and [ CO, ] elevation reversed that trend. (2) At ambient temperatures and [ CO, ], the total number of nematodes

in soil grown with transgenic Bt rice cropping were significantly more than those in soil grown with the parental line.

Herbivorous nematodes tended to increase under the condition of warming and elevated [ CO, ],

though not reaching to a

significant level. Transgenic Bt rice and warming significantly increased the Nematode Channel Ratio, demonstrating the

shift from bacteria-dominated to fungi-dominated energy channel. But [ CO, ] elevation and transgenic Bt rice significantly

increased the nematode Enrichment Index. In conclusion, climate change modified the responses of soil labile organic matter

and nematode community to transgenic Bt rice cropping, though it does not lead to negative effects on soil based on the

results of short-term experimental duration.

Key Words: global change; transgenic Bt rice; soil microbial biomass; nematode communities; trophic group
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Fofr2H i PR A 3 (R 35 1R 22 53R LSD J7 i AT A
5 (P<0.05) .

*1
B 75 2 53 47 46 3R (F (A0 5 257K F)

2 ERAWH

21 HIEEIEEmRA

WA CO, | FHEI XS - HE T KR ( DOC) T
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HAZ SRR CO, ] MM (21, B 1A) i

BE [ CO, | i EFE/KE AT L ERR MR (DOC) AR MR (DON) (FHER(NO;-N) fEMERHR (MBC) M EME R (MBN) &

Table 1 ANOVAs results ( F values and Probability level) on the effects of temperature (7), [ CO,] and transgenic Bt treatment on soil

dissolved organic C (DOC), dissolved organic N (DON), NO3-N, microbial biomass C (MBC) and microbial biomass N ( MBN)

AR SRR A . . - _ (GR/Fq MAEYRER
sa 2 i % M A
] poc @ & DON A% NO3-N
Sources of variation df TR FTRER AR NO; MBC MBN
e E Temperature (T') 1 1.06 247.27** 35.93** 125.60 ** 0.26
AR [ CO, ] 1 0.36 626.92*" 83.26 " 7.79* 55.59
Tx[ CO, ] 1 0.22 63.70** 0.81 1.93 2.34
FXR2E Main-plot error 8
fnAl Variety (Bt) 1 135.48** 20.15** 4.64 0.14 4.47
Bt xT 1 0.40 0.03 0.02 335.17** 0.01
Bt x[ €O, ] 1 15.2** 1.84 13.09** 0.85 6.43*
Bt xTx[CO, ] 1 10.29* 28.83** 2.65 0.29 10.50 **
X R Split-plot error 8
[@—% = P<0.05, ** P<0.01
D )
-~ -~
=< 80 =, 80
2ol i g f £l . 2
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T SOr be g 5o} b
# 5 401 ¢ 1§ 400
%5 30¢ ¢ 530} d
T3 20+ = § 20+
= 10} = 10} i
2 0 " ‘ " 2 0 " ‘
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Fig.1 Effects of non-Bt (MH63) and transgenic Bt (HH1) rice varieties on soil dissolved organic carbon and nitrogen and nitrate nitrogen

(Mean+SD) under the conditions of ambient and elevated temperature ( AT vs. ET) , ambient and elevated carbon dioxide ( AC vs. EC)

ARG FREFR R AN [ Ak B 3 {2 7K P (LSD K24, P<0.05)
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Fig.2 Effects of non-Bt (MH63) and transgenic Bt (HH1) rice varieties on soil microbial biomass carbon and nitrogen ( mean+SD) under

the conditions of ambient and elevated temperature (AT vs. ET), ambient and elevated carbon dioxide ( AC vs. EC)

2.3 HHEL A

W [ CO, R%E B K REXT H 1Lk B O A
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Table 2 ANOVAs results ( /' values and Probability level ) of the effects of temperature (7), [ CO,] and transgenic rice variety ( Bz) on the

abundance, the proportions of trophic groups and ecological indices of soil nematode community

A SRR H EALEY WMEHLG  SWEH LG SEEEIE  EEE [CE i
Sources of variation df Abundance % Herbivores % Bacterivores % Fungivores NCR El
W Temperature (T) 1 16.52** 8.95* 36.97 ** 3.10 8.62° 0.07
TR [ CO, ] 1 17.54 %% 48.62** 58.17** 2.51 0.31 579"
Tx[ CO,] 1 20.27** 2.76 24.62** 6.42 = 11.48** 5.14*
F X R2E Main-plot error 8
fhAf Variety (Bt) 1 8421 4.25 1.14 32.53" 18.41 " 33.06 "
Bt xT 1 106.73 ** 0.15 0.37 0.01 0.01 7.79*
Bt X[ CO, ] 1 2.86 3.59 10.93 6.69 ¢ 8.24* 2.17
Bt xTx[ CO, ] 1 7.26" 2.24 3.65 0.01 0.91 7.09*
8

Z4X 1R 2% Split-plot error
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Fig.3 Effects of non-Bf ( MH63) and transgenic Bt ( HH1) rice
varieties on soil nematode abundance ( mean + SD) under the
conditions of ambient and elevated temperature ( AT vs. ET),

ambient and elevated carbon dioxide ( AC vs. EC)
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Fig.4 Effects of non-Bt (MH63) and transgenic Bt (HH1) rice varieties on the proportion of nematode trophic groups ( mean+SD) under

the conditions of ambient and elevated temperature ( AT vs. ET), ambient and elevated carbon dioxide ( AC vs. EC)
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Table 3  Ecological indices of soil nematode community as affected by non-Bf ( MH63) and transgenic Bt ( HHI) rice varieties under the

conditions of ambient and elevated temperature ( AT vs. ET), ambient and elevated carbon dioxide ( AC vs. EC)

1IEH [CO,] AC

JH& [€O,] EC

EAEB WL AT FHE ET L AT FHR: ET
Ecological indices

MH63 HH1 MH63 HH1 MH63 HH1 MH63 HH1
W IE NCR 0.73ab 0.86a 0.57¢ 0.68bc 0.69be 0.69bec 0.68bc 0.72abc
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