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Short —term Effects of Tillage Practices and Wheat —straw Returned to Rice Fields on Topsoil Microbial
Community Structure and Microbial diversity in Central China

GOU Li-jin, CAO Cou-gui, ZHANG Zhi-sheng, LIU Tian—qi, LI Cheng—fang’

(MOA Key Laboratory of Crop Ecophysiology and Farming System in the Middle Reaches of the Yangtze River/College of Plant Science and
Technology, Huazhong Agricultural University, Wuhan, Hubei 430070, China)

Abstract : Soil microbial community which responses soil quality has been regarded as a sensitive indicator of soil ecosystems. A field ex—
periment was conducted to investigate the effects of tillage practices and residue returning on top s0il(0~5 ¢m) microbial community struc—
tures and microbial diversity using phospholipid fatty acid(PLFA) at Junchuan town in Hubei Province of China. Treatments were estab—
lished following a split—plot design of a randomized complete block with tillage practices[plough tillage (PT) and no-tillage (NT)] as the
main plot and wheat straw returning level [6000 kg +hm2(SR;), 4000 kg-hm=(SR,), 2000 kg-hm?(SR,) and 0 kg-hm=(SR,)] as the sub—
plot treatment. The results showed that the PLFAs of iC15:0, C16:0, 10Mel7:0, Cyc19:0 were dominant in microbial community. They ac—
counted for 9.6%~11.6%, 16.1%~19.0%, 8.7%~13.0% and 7.6%~9.8% of total PLFAs contents, respectively. The PLFAs contents of differ—
ent treatments ranged from 25.35 nmol - g™ to 43.06 nmol - g™'. Tilling soil significantly enhanced the abundance of PLFAs indicator of fungi,
Gram—negative bacteria, fungi/bacterial ratio, MUFA/STFA ratio and Shannon—Winner index, while G*/G~ bacteria ratio decreased signifi—
cantly under PT as compared with NT. Residue straw returning had a significant positive effect on bacteria, fungi, Gram—negative bacteria,
Gram—positive bacteria, fungi/bacteria, Shannon—Winner, Simpson index and Margalf index. Therefore, our results suggest that wheat straw
residue returned to paddy fields enhanced microbial community biomass and increased microbial diversity, while tillage practices signifi—
cantly changed microbial community structure on paddy topsoil.
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Table 1 PLFA(phospholipid fattyacid ) profiles under different treatments

Fif

ENLEIH

EERR IR iR " . e . D g CUIRIAPERE SRR LR N B
nmol ¢! ° bacteria/nmol +g™ bacteria/nmol - g™ GG~ MUFA/STFA ratio
PT+SR, 33.58+3.87a(h) 20.34£1.77a(b) 0.55£0.06a(b) 0.03x0.00a(b)  4.21+0.83a(a) 6.66x0.81a(c) 10.28«1.14a(b)  0.65£0.09b(a) 1.21+0.32a(h)
PT+SR, 31.09+3.95a(h) 18.29+2.21a(b) 0.4420.14a(a) 0.02£0.00a(a)  3.92+0.4la(a) 8.73£0.87a(b)  6.59+0.81a(b)  1.33+0.04b(a)  0.49+0.06a(h)
PT+SR, 34.05+3.03a(b) 21.25+2.24a(b) 0.68+0.24a(a) 0.03x0.01a(a) 3.97+021a(a)  7.96+0.63a(bc) 9.91+1.32a(b)  0.81x0.07h(a) 1.17+0.22a(ab)
PT+SR; 33.86+2.60a(a) 21.76+2.10a(a) 0.47+0.05a(a) 0.02:0.00a(a)  3.72+0.26a(a) 8.48+0.17a(a)  9.42+1.41a(a) 0.91£0.13b(a) 1.090.06a(a)
NT+SR, 25.27+0.93a(h) 14.50+0.56a(b) 0b(b) 0 b(b) 3.85+0.22a(a) 7.8620.37a(c)  5.44+0.30b(b)  1.45+0.13a(a)  0.2620.06b(b)
NT+SR, 32.92+3.84a(h) 20.2+2.09a(b) 0.48+0.04b(a) 0.02£0.00b(a)  3.83+0.75a(a) 8.08+0.72a(h)  8.32+0.86h(h)  0.97x0.08a(a) 1.01£0.27h(h)
NT+SR, 25.32#£3.07a(b) 14.79£2.62a(h) 0.38+0.01b(a) 0.03£0.00b(a)  3.52+0.13a(a)  7.32#£0.18a(bc) 5.32+0.77b(b) 1.47+0.41a(a) 0.55£0.39h(ab)
NT+SR;  43.0624.64a(a) 27.24+3.20a(a) 0.72+0.10b(a) 0.03£0.00b(a)  4.61£0.45a(a)  10.82+1.30a(a) 11.28+1.31b(a) 0.96+0.02a(a) 1.02+0.11h(a)
T ns ns 9.48%* 15.24%* ns ns 9.00%* 17.62%* 9.54%%
SR 9.08%#* 12.75%* 9.59%* 13.73%* ns 12.60%* 7.83%* ns ns
T*SR 9.46%* 10.56* 15.68%* 15.40%* ns 6.14%* 14.85%%* 15.58%* 12.44%%

T A S AN ] TR R A RS AT A FH R AN TR AL B ) 22 5738 51 0.05 588 KT 5 45 5 AR ) 7 B R A RIB RIS RIS AT Ak 2
[ 22573k 0.05 WEKF-o PT FIRMEGEHHE s NT FoR ek SR FORFEFHLH . * FIREFIA 0.05 K50 FIRZEFIE 0.01 KT ns FoRZERARE

Note: Different letters outside the brackets stand for significance at P<0.05 between treatments in tillage and no—tillage; Different letters in brackets stand

for significance at P<0.05 between different amount of wheat—straw returned. PT, conventional tillage; NT,no-tillage; SR, wheat—straw returned to the field.

##P< 0.01; *P<0.05; ns—non-significant.
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06 PT+SR; ~ NT+SR| aC15:0
~15 1.5

Si— TS AT LA 64.8% R85, 5% — F A3 AT LU 21.8%HY
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Factor 1 accounted for 64.8% and Factor 2 for 21.8% of the variance. PT,

conventional tillage; NT, no—tillage; SR, wheat—straw returned to the field

B 1 REAAET LERAEMEE PLFA RS54
Figure 1 Principal components analysis of the PLFA profiles from

soils microbial communities of different treatments
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CASE
Label Num 0 3 10 15 20 25

PT+SR,

PT+SR; :l I
NT+SR, :I—I
NT+SR;

PT+SR,
PT+SR,

NT+SR, | I
NT+SR,

PT RIR LG s NT 27s Gl ; SR s T ik

PT, conventional tillage; NT, no—tillage; SR , wheat—straw

returned to the field

2 TEERENBREERS NS BERES
Figure 2 Hierarchical cluster analysis of PLFAs under

different treatments
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Table 2 Diversity of microbial communities in

soils under different treatments

Jb3 TR AL SRR FEEARE
Treatment Simpson index  Shannon—Winner index Margalef index
PT+SR, 0.91£0.01a(b) 2.65+0.04a(c) 4.85+0.16a(b)
PT+SR, 0.91+0.01a(a) 2.66+0.04a(h) 5.25£0.19a(a)
PT+SR, 0.92+0.00a(a) 2.75+0.02a(b) 5.2120.30a(a)
PT+SR;  0.92+0.00a(a) 2.7620.01a(a) 5.4920.04a(a)
NT+SR, 0.90+0.00a(b) 2.50+0.01b(c) 4.3420.05a(b)
NT+SR; 0.92+0.01a(a) 2.73+0.05b(b) 5.26+0.28a(a)
NT+SR, 0.91+0.01a(a) 2.64+0.05b(b) 5.37+0.06a(a)
NT+SR; 0.92+0.00a(a) 2.79+0.03b(a) 5.3220.15a(a)
T 2.00 8.22% 291
SR 7.00%* 33.97%% 24.99%*
T*SR 6.33%* 14.287%* 3.83%

T 5 SN S8 s AR R RE T34 AN TRV Ak 2 ) 22 S 2
#]0.05 WE KV 755 PR TREFORAR B ERT I AS R FTI
AL TRM 225K 0.05 B PT IR EGEHHE s NT KR 9 if ;s SR
FORTEFFLH . * FIRFEEFIK 0.05 K%+ FORZERIE 0.01 /K-, ns
FRERANE

Note: Different letters outside the brackets stand for significance at P<
0.05 between treatments in tillage and no-tillage : Different letters in brack—
ets stand for significance at P<0.05 between different amount of wheat —
straw returned. PT: tillage practices; NT: no- tillage; SR: wheat —straw re—
turned to the field. Values with different letters represent significant differ—

ence; ¥*P<0.01; *P<0.05; ns: non—significant.
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Table 3 Partial correlationship analysis between microbial characteristics and microbial diversity indiexs

WM NS R S i Total PLFAs Y Bacteria L% Fungi Wiz [CIAME G
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Margalef $5 %1 0.51%

TE - M BFEHIE(P<0.05), # gl A (P<0.01)
Note: *, **Significant at P _0.05,0.01, respectively.
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