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Effects of straw application and crop planting on soil aggregates and microbial community composition

LI Zeng—qiang'?, LI Dan—dan', ZHAO Bing-zi", ZHANG Jia—bao'

(1.State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China;
2.Institute of Environment and Resource & Soil Fertilizers, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China )
Abstract : The effects of straw application, crop planting, and their interactions on the stability of soil aggregates and composition of soil mi—
crobial communities were studied in a greenhouse pot experiment. Four treatments were used in this experiment: (1) control(CON),(2) no
crop planting in soil with maize(Zea mays L.) straw application(SR ),(3) crop planting in soil without straw application(CP),(4) straw ap—
plication with crop planting( SRCP). Each treatment included 40%( W40 ) and 80%( W80 ) field capacity. The results showed that straw ap—
plication had no significant effects on wheat biomass. In comparison with CON treatment, SR or CP treatment significantly increased the
amount of >0.25 mm soil aggregates as well as aggregate mean weight diameter(MWD ) and geometric mean diameter(GMD ). SR treatment
had significantly higher soil polysaccharide content than CON treatment. SRCP treatment further increased the amounts of >2 mm and 1~0.5
mm soil aggregates, aggregate MWD and GMD, and soil polysaccharide content compared with SR and CP treatments. No significant differ—
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ences in content of phospholipid fatty acids(PLFA ) and microbial community composition were observed between CON and SR treatments.

The CP treatment had significantly higher arbuscular mycorrhizal fungi content compared with CON treatment. Significantly different micro—

bial community compositions were observed between crop planting (CP and SRCP) and non—planting(CON and SR) treatments. Increased

soil water significantly increased wheat biomass, soil aggregate MWD and GMD, and PLFA content. Correlation analysis showed that there

were significantly positive correlations between the amount of >0.25 mm soil aggregates, soil aggregate MWD and GMD, and the contents of

polysaccharides and arbuscular mycorrhizal fungi. Overall, the results indicated that increases in soil polysaccharides (in SR treatment ) and

arbuscular mycorrhizal fungi(in CP treatment ) may contribute to increases in both the amount of macroaggregates and aggregate stability.

Keywords: straw application; crop planting; soil aggregates; microbial community composition; soil water
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Figure 1 The wheat root, straw, grain and total biomass

in different treatments
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Table 1 The amount of different particle size soil aggregates and aggregate mean weight diameter and

geometry mean diameter in different treatments

i A R R o /% PET—— Ay E———
>2mm  2~1mm  1~05mm 0.5~0.25 mm 0.25~0.053 mm <0.053 mm MWD/mm GMD/mm
Qb
CON 17+02c  82+04c  13.5:04c  17.9+09b  47.1x08a  11.6%1.7a 0.45+0.02¢ 0.23:0.01c
SR 25:0.1b  9.1x02b  158:03b  22.6:0.5a  405:0.7b  9.4:0.3b 0.53:0.01b 0.27+0.00b
cP 27:0.1b  102+03a 167:0.8b  21.7+0.7a  39.3x08bh  9.5:0.4b 0.55:0.00b 0.28+0.00b
SRCP 3.5:0.1a  9.9+0.1ab 18.4:04a  20.8#03a  39.3+04b  8.1:04c 0.60+0.01a 0.30+0.00a
Koy
W40 24:02B  9.0+03B 157:0.5A 19.6£1.0B  42.7+1.0A  10.6:0.9A 0.52+0.02B 0.26:0.01B
W80 2.8:02A 9.7+03A 166+0.7A  21.8+04A  405:09A  8.7:03B 0.55+0.02A 0.28+0.01A
E-Zxi
Zkﬁ'}‘g(ﬁ‘-f * XS ns XS ns * * *
& H B ns ns ns ns ns ns ns ns

T [F)— 3 AR K S FING PRI FRIRANF K 53 F4k BRI 22 57 8 35 (P<0.05 ) 5 * FoR AN [R)ab B H] 22 5 . 35 (P<0.05 ) 5 % s AN [ b B i) 22
S (P<0.01) 5ns FORAFALERIA 227 A B . TIH.

Note: The different uppercase and lowercase letters in the same column indicate significant differences in different soil water and treatments, respectively
(P<0.05). * indicates significant differences among treatments (P<0.05 ) ; ** indicates significant differences among treatments (P<0.01);ns indicates no sig—

nificant differences among treatments( P>0.05 ). The same below.
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R2 AELENTRSBEMIKEERSE(ng-kg)
Table 2 The content of soil polysaccharides and glomalin

in different treatments(mg-kg™)

HiH EZ i PREEFR
pog:l
CON 907+32¢ 1499+68a
SR 1107+77b 1651+29a
Ccp 991+43bc 1710+136a
SRCP 1223+87a 1808+70a
KoYy
W40 967+26B 1633+68A
W80 1147+64A 1701+63A
FESHT
SEFRAL N *x ns
IK YR o ns
SR BRI ns ns

ARV D BT R PR R i 0 B 3 2 (P>0.05) , W80
W40 A BEER IR R T B0 E 25 (P0.05) kb #E
UK S RN Z R ER R TR LR %
¥ (P>0.05),
2.4 TIEREMETE

% 3 fir7R, CON FI SR AZbHf) PLFA 55 G i
FHZ5(P>0.05),5 CON LZbHA{ L, CP Fl SRCP 4b 3
o SN T 2% QPR B 24 R B A B A
KT R ALE PLFA &1 (P<0.05), Hidr CP 4k
FRAN IR 36% 36% .23% .50% 30% 1 25% ,SRCP
REFRA I3 39% 43% . 29% 63% .33%F1 30%., CP
H1 CON AbFH Y ELTA & 8 0 B 35 25 5 (P>0.05) , i SR-
CP Ab3H A FLTA & 0 2 5 T CON AP (P<0.05), A

[F] A BT 2 G B B8 2 R BAPE R (GG L i 3%
S (P>0.05), SR ARFH W ELTE /41 6 (F/B) 5 CON 4b
PRIC i 2% 25 55 (P>0.05) , I AL B F/B (B3 5 51K
F CP #1 SRCP 4bFH(P<0.05),

W80 &b B (1) 5 2% P PH M B . % 2% BB L 4
PR MR BT | BCRA L BCER TR RN AL PLFA 55 543 331 B
W40 Ab3EE 23% 23% 22% 22% 29% 25%F 23% ,
W Kb 3 ) 22 5 5225 (P<0.05 ) . 4R T, W80 £l W40 Ab Bt
() GG F/B 7058 225 % (P>0.05) . AbFRAIK 43
()28 B AE X PLFA 5 8 F1 PLEA o334 TG f 35 5%
M (P>0.05)

FEF 23 Bl PLFA () R fr B3, E84r 1
(PC1)FNF Al 41 2(PC2) 73 5l g FE T 65.5%F1 13.7%
A5 iR (& 2), CP H1 SRCP Ab B4 T PC1 452
&, 1M CON A1 SR AbFEIAA T PC1 B2, FHALE
PRI 0 U8 T IR TR . PC2 AT T
AN - EK o X AR D IS L R2 R, 18 TwTc,
16:020H.16: 1w5c.18:109¢ .cy19:0.10me 18:0.17:0.
14:0 1 16:0 7€ PC1 2 i (H A4 X R, 25
Mg PC1 X 43 BE By % PLFA; 1fij i16:0.,a17:0.i17:0,
18:2w6,9c F1 17: 1w8c 1E PC2 | ZR i1 19 46 XoF {1 55
11 JERe i PC2 XA %L PLFA,

2.5 HES

FH R 4 AT AR K TR K (>0.25 mm) 2Z [1]
W S EAH 6 R (P<0.05) , 3 H MWD F1 GMD
B 5N [RRL AR K A BRARAEAE 3 IEAH DG OE &R (P<
0.05); ZHEFMNEFLTE & i 5 45 kAR K R
MWD F1 GMD 2 [a] /71 B 3 IE A 5K & (P<0.05) ; BR

xR 3 AEGERIMENEE PLFA 2K PLFA tLf)

Table 3 The microbial community PLFA content and ratio of PLFA in different treatments

. AbFR K5y Ji 253 Ht
CON SR cp SRCP W40 W80 RO, KRN B HUN

W22 G 59+04b  6.9+0.8ab  8.0x09a  82+09a  6.5x0.3B  8.0x0.4A o sk ns
i G 9.4+0.6b  10.8£0.8b 12.8+0.8a 13.4x0.8a 10.420.6B  12.8+0.6A sk sk ns
il 27.6+2b  31.6£2ab  339+3a  355:la  29.0+1B  354zx1A i i ns
NN 0.8+0.0b  1.0+0.1ab  1.2#0.1a  1.3z0.1a  0.9:0.0B  1.1£0.0A sk * ns
EH 1.5£0.1b  1.920.1b  2.2202ab  2.4#02a  1.720.1B  2.220.1A sk sk ns
R 3.0£02b  3.4#03ab  3.9203a  4.0:03a  3.2202B  4.0x02A o o ns
2 PLFA 32.142b  36.9+2ab  402+3a  41.8+2a  33.9+2B  41.6x1A i i ns
WL R/ 0.6320.01a 0.64:0.01a 0.62:0.01a  0.62+0.02a 0.627+0.01A 0.629+0.01A ns ns ns
FLEIN 0.05£0.00b  0.06£0.00b 0.07£0.01a  0.07+0.00a 0.060+0.00A 0.063%0.00A s ns ns

TE A AT AN R RS FING 513 5278 AN [l K 23 FIAL B0 8] 22 55 . 35 (P<0.05 ).

Note; The different uppercase and lowercase letters in the same row indicate significant differences in different soil water and treatments, respectively( P<

0.05).
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Figure 2 Principal component analysis of PLFA in different
treatments( A ) and loading value of PLFA(B)
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Table 4 Correlations between macro—aggregate amount, aggregate MWD and GMD and the influencing factor

R >2 mm 2~1 mm 1~0.5 mm  0.5~0.25 mm MWD GMD E2 HRFETHR LN AN
>2 mm 1
2~1 mm 0.629* 1
1~0.5 mm 0.7277% 0.761%* 1
0.5~0.25 mm 0.598%* 0.424%* 0.713%x* 1
MWD 0.942 0.822%* 0.850%* 0.524%* 1
GMD 0.8327%* 0.808* 0.819%* 0.6807%* 0.9547* 1
E4i 0.666%* 0.440%* 0.522%* 0.513* 0.6487%* 0.749%* 1
REHEZR 0.504%* 0.624* 0.678%* ns 0.623 % 0.603* ns 1
NN 0.7997%* 0.724%%* 0.656%* 0.540%* 0.8237%* 0.749%* 0.607* ns 1

2 TR BE ISR (P<0.05) 5 TRl R M2 (P<0.01 ) sns TR A B35 (P>0.05)

Note: * indicates significant correlation at 0.05 level; ** indicates significant correlation at 0.01 level ;ns indicates no significant correlation(>0.05).
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