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Effects of Different Straw Returning Modes on the Soil Microorganism and Enzyme Activity in Corn Field
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Abstract: Straws contain a large amount of organic matter and nitrogen, phosphous, potassium and different microelements. Straw—returning
becomes one of the most important measures to replace the traditional organic fertilizer and increase the soil organic matter. As the bond be—
tween next stubble crops and soil microorganism, returned straws play an important role in underground rhizosphere microorganisms environ—
ment. In this study, the effects of different straw returning modes on the soil microorganism and enzyme activity were investigated. The experi—
ment included four different treatment: the soil of continuous—cropping with straw mulching (CT1), the soil of continuous—cropping with straw
buried (CT2), the soil of alternate—cropping with straw mulching (T1), the soil of alternate—cropping with straw buried (T2 ). Corn was plant—
ed in the above treatments and determined the soil microorganism and enzyme activity at the different growth stage. The results showed that
under the same straw—returning, the microbial biomass carbon content, corn microorganism and soil enzyme activities of T1 and T2 were high—
er than those of CT1 and CT2. In the soil of continuous—cropping, compared with the straw—mulching, the straw—buried increased significant—
ly in the numbers of bacteria, actinomycetes, ammonifying bacteria, aerobic nitrogen—fixing bacteria, nitrifying bacteria and the activities of
soil urease and invertase. While in the soil of alternate—cropping, the returning mode of straw had little impacts on the numbers of fungi, am-
monifying bacteria, aerobic nitrogen —fixing bacteria and nitrifying bacteria and activities of urease and catalase. It is concluded that the
straw—buried can improve the soil microorganisms in the soil of continuous—cropping compared with the straw—mulching.
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Table 1 Physical and chemical properties of different soil (0~20 ¢cm)

Jb 3 LR (R LIt
Treatment Continuous—cropping soil Alternate—cropping soil
HHLF Organic 14.8 18.2
matter/g-kg™
4 Total N/ 1.14 1.47
grkg”
4T Total P/ 0.36 1.01
gk
fifif & Available N/ 62.14 68.95
mg-kg™
AL Available P/ 13.08 25.16
mg-kg™!
A Available K/ 120.26 164.32
mg-kg
pH fi 7.12 6.91
—306—

1.2 RI&iE T

P F KRR R 99, B R BIAR AT
JE AR, Fi2 R 20 kg-hm™ ()38 H 243 1) 7 55 AR R
(15 em)F FKRHEAE 15 4 F1 £ K-/ NEFeAE 3
WELLT 4 0B FEFFE 55 T FORKE/E 15
(CT1) FEFIRIET FORK EAE L1 (CT2) FEHFE
T PR AR (T FEFFRM TR e -1
(T2), BAEIR 6 EK , 201344 J 25 HTE 4 41
SIS PR R FOK AR R R 99, KRZEXU TR
Jra, 286 12 em, 28 FATHE 40 em, ZE[0)17HE 90 cm,
FRALF/INX 20 17,478 20 m, 00 2011—2012 4 R
K99 FRAT f ven 7 k) e A 2% B A IR FE AR AR, K
KAEAS A T I A I R 7 FH R T L
1.3 MEMBESFA*

FEF KA AT BI85 715 H 351015
6110 H KRMINE 7 14 H flikfEnt 22191 7 J
20 H GEHR I 8 H 15 H i o H 26 H),RA
VTR HAZHETE, T~ 8 S BB 2k 3 Bk FoKaEA 7
IORE , AR T (5 A TREFIRREE R 1 NFE T, #2831 0~
40 em TR R, BRI, LR R FBTE 0 -
FECIEARER 1), B THA T AR5 i v i O B
(HRBR ), SBTR A TCE A, T DA F8 PR e .

3 FERAE YR R R ARES A L i
AR B R 5 T IR 2L 55
TERBUIE (MR IR 15 ) B3k &ML A i R 4F A
HEOMRRE SR . 510 R T R 25 s
B UM [ R R Ak PR R i M T 4
B TAR T el R B2 DL R TC R BN B 97 B A=)
ot LA e T R R B (CFU - g7 dry soil )R .
IR 1 2 BEOCHA B Jr ik o Hrb IR R e
e, Ph24h )5 1 g -4 NHy-N (92 58
FOR ALK 3, 5- A8 K IR L ke ,
24h J5 1 g LHAY 0.1 mol - L™ HiAHH R #M 1Y 2& THEK
TR 1 U U R T e A BRI A 1, DA
T IHFER 0.1 mol - L™ KMnO, I ZTHER R
1.4 ¥R ST

IR s % FH Microsoft Excel 2007 i#E4 743, F
SPSS 13.0 #4775 22 MR £ I 73 HT o

2 HBRE5SH

2.1 ARIFEFHE A3 TR Y E Y SR R0
MIEL TR LA Y R AT o AR TR 2 A8 A

http://www.aed.org.cn



T IR, AR R RIREFTIE B 20 FOKAR PR S G E ) SRS 1 A 5 )

2015 % 6 B

HERY 2 ANALFR(TL A T2), F KA R A I AR B £
SRR LR Wy i A 0 v TR IR PR (CTT AN
CT2), 2 TN 23.31%, 16 FAKENE 115
rh, AR E T CR IR0 R WA T )2 S AT 8 H 7 =X
A ARG 2 e, il 22 2 Ul
255 0 2 RS ORAL PRV v TR sa Ab R 18.44%
TEARZZ FeAE 3 2 PR AR O XN T3
AR R R W W T iR 22 5 W, Al
T2 H, T1 AbFERETI 9.37% .
22 AEFEBFEHAFRI TIEFEREYX R
MFE 2 AT LIF Y, TCIR A BRI IR SRR A 4
VRS 7e A B R G BRmI ), F ARk
FH 7 O] 458 mp 40 P B R AN K R A T e (i

Tt 22303 0] ) RS FFURIRAL PR ORAR PR 39840
o i 2w TREFFERE , L T2 Ab P FORARBR 143
B S CT1.CT2 F1 T 43331 99.6% ,
49.7%1 28.2% (FhfEnt 22 AR B ) . AR ReAE
s, 2 A3 A S 2 TR (L AR SR e
O 2 MR b RS AR S e i 139
R B B, U HLAE FOR AR B S 3 R e 4
PRI ), FEFTIRHE A3 4 3P 2 ek B RO He i
YEALFRIETN 42.77% . 76 T KA T IS, FEFFE -
FOR R 2 FE A - 498 rp FORAR PR - 498 B R B R AN
K, XTI A FORARPR 3 H R Ao m gk,
Rl AT GRS LA T2 5 A PV S5 AR s - 398 B P B B
1% 23.6% (il 22 A 20 s 28 ) .

500 - et

, mcr2 |

& 400 - 7y b e a

. J 7 b

g At b 57 d —(I—{S/ Z ¢ ? T

= 300 - a ¢ oRR J b b %

ﬂl\ﬂ’ﬂ a 4 | a <§

S b b b 2 ¢

H 200

e

%j 100

0 1 1 1 1 ; 1 1

T T G I E] Tt 221 HES R R i

AR NG PR A A BRI 22 5 5 (P<0.05) . T I+

Different lowercase letters indicate significant differences (P<0.05) among different treatments. The same below
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Figure 1 Effects of different straw returning modes on the soil microbial biomass carbon in corn field
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Table 2 Effects of different straw returning modes on the number of soil microbe in corn field

Lb g HEFIHY] Growth stage
Treatment T Seedling #7751 Elongation  KBIWUITH] Trumpet  filifEnt: 2237 Silking B3] Filling 24U Mature
40T Bacteria/ CT1 3.5+0.6b 6.8+ 1.3b 7.1+0.5h 76+0.5d 6.7+0.4d 10.3 + 0.6¢
x10% g™ soil T2 3420.7h 5.6+ 0.4b 63+0.7h 10.4 £ 0.9¢ 9.8+0.2c 12,6+ 1.6b
TI 6.1+0.6a 10.2 +0.8a 108+ 1.1a 14.1 £0.5h 12.2+0.4h 12.0+1.5h
T2 6.6+12a 115+ 1.0a 12.1+1.0a 18.6 +1.2a 15.8+0.3a 14.7 +0.8a
LT Actinomycetes/  CT1 5.6+0.5ah 7.2+0.06h 8.7+1.02d 8420.07c 7.6 +0.14c 8.5+0.3d
x 107" soil CT2 5.1+0.7c 8.5+0.0la 12.9 = 0.06b 12.6 = 0.08b 11.520.13b 10.4 +0.8¢
TI 54+02b 8.1+0.05a 11.5 +0.04c 13.8£0.01a 11.4 +0.06b 113+1.6h
™ 58+04a 842002 13.2+0.05a 142 +0.13a 12.6 £ 0.15a 12.0 +0.9a
LU Fungi/ CT1 56+0.4a 6.9 +0.6a 105+ 1.3h 16.8 + 1.0a 15.9 +0.9a 144+ 1.1a
x10%g™ soil CT2 53+0.7a 7.8 +0.4a 146+1.1a 152+1.3b 12.8 = 1.0b 10.1 = 1.4b
T1 6.2+04a 5.1+0.7b 84x04c 3.920.1c 3.5+0.6c 3.6+0.5¢
T2 47 +0.2b 6.8+0.3a 88+0.7c 54+05c 4.6 +0.4c 4.1+0.4c
T AN FVNE FREFROR AR AR B R 22 5 8.3 (P<0.05) . R,
Note: Different lowercase letters indicate significant differences among treatment (P<0.05). The same below.
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Table 3 Effects of different straw returning modes on soil microbial physiological colony in corn field

T WA BRZSIE Microbial it

A F B Growth stage

physiological colony

Treatment T Seedling #7751 Elongation WM T4 Trumpet fifiifEnt: 2218 Silking #E3¢ rh ] Filling p{ZA ] Mature

FALANE Ammonifier/ CT1 104 +2.1c¢ 15.6 +1.9¢
x10*g" soil CT2  224:35h  402:2.6b
T1 26.4 +2.6b 52.8 +5.6a
T2 38.6 £43a 49.7+39a
TS B CT1  235+38c 28.8+2.9¢
Aerobic nitrogjn—_f]ixin.g bacteria/ CT2 334451 403+61b
x 10* g™ soil
T1 50.4 +5.4a 52.6+5.8a
T2 514+6.8a 53.4+49a
IR e B N T ] CT1 8.1+0.5b 9.9+ 1.0c
Aerobic cellulose decomposing ——oqy g 1y 3y, 11.8+18bh
bacteria/ x 10?+g™" soil
T1 14.6+12a 15.12.0a
T2 15.9+2.0a 168+ 1.9a
TMALANTE Nitrobacteria/ CT1 27.4+2.3h 29.6 + 1.5b
x10"g"" soil CT2  25.1%20b  339:2.1b
T1 44.8 +4.6a 45.8 + 6.4a
T2 48.6+5.7a 515+62a

19.8 £ 1.8¢ 22.6 +5.1d 329 +3.8¢c 31.1 £29¢
43.1 £2.6b 24.1 +2.6¢ 523 +5.1b 43.8 £5.0b
53.8+5.8a 59.5+2.8b 60.2 +3.6a 58.8+3.5a
52.8+509a 62.5+54a 61.5+4.4a 56.4 +5.6a
30.5+4.1c 439+4.7c 32.5+4.5b 334+3.2b
51.3+4.3b 66.4 + 6.3b 61.3 +6.8a 55.1 £4.6a
66.8 + 5.6a 78.4+49a 64.3 +7.6a 59.1 £6.0a
69.2 + 6.0a 77.5+9.0a 63.1 +8.1a 584 +54a
152+ 1.1b 15.7+2.1¢ 13.8 + 1.6¢ 10.9 + 0.8¢
16.2 + 1.0b 19.9 +1.8b 16.8 + 1.8b 143 +1.3b
18.8 £ 1.5a 21.6 +1.0b 182+ 1.5b 152+ 1.0b
194 +1.2a 275+ 1.5a 234 +1.0a 183+ 1.1a
31.8+2.4d 47.6 +4.4c 443 £5.1d 41.6 £3.3b
48.4 +3.6¢ 61.8 +5.8b 529+6.3c 574 +57a
70.6 +4.7b 73.1+6.9a 64.2 +6.8b 59.0 + 6.4a
74.8 + 6.6a 78.6 +7.8a 71.5+9.0a 64.2+8.4a
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Table 4 Effects of different straw returning modes on soil enzyme activities in corn field

bR is: | HEFIHY Growth stage
Index Treatment Wi Seedling #4751 Elongation  KBW ] Trampet sl 223 Silking  #E5% F 3] Filling 2438 Mature
i CT1 0.29 = 0.02h 0.21 £0.02b 0.21 = 0.04c 0.30 = 0.02¢ 025003  0.21=0.03b
Urease activity/ = oy 0.31 + 0.04b 0.24 + 0.05h 0.29 + 0.04h 0.45 + 0.01h 035+0.05b  0.26+0.05h
mg NH;-N-g"-24 h
Ti 0.52+0.02a 043 +0.0la 0.39=001a 0.54 = 0.06a 042+00la  0.37+0.02a
™ 0.56=0.01a 0.45 = 0.06a 0.41 =0.08a 0.56 = 0.02a 0410052  039+0.0la
g CT1 4.68 = 0.63b 5.53£0.61b 6.34 £ 0.76¢ 4.06 + 0.54c 416022 4.13+0.42¢
Invertase activity/ CT2 4.87 +0.57b 5.96 + 0.63b 7.23 + 0.88h 6.02 + 0.79h 5.15 + 0.66b 5.09 + 0.26h
mg-g soil+24 h
Ti 7.16 = 0.49 7.95+0.11a 8.46 +0.42a 6.11 £0.47h 533+0.50b  5.18+0.44h
T 7.89 = 0.38a 7.95 = 0.46a 8.59 + 0.94a 7.52 +0.30a 648039  6.04+0.35
W E A A CT1 3.29 +0.35h 3.86+031b 4.56 = 0.26h 4.82 = 0.42h 434+06lc  4.18=0.32h
g‘}‘f“}q}“z‘." :‘Oyl/l T2 3.64 +0.69h 3.72 £0.79b 4.90 = 0.46h 5.01 £0.25b 452+03lc  4.02+0.35h
T1 5.18£0.58a 5.40 = 0.53a 6.03£0.51a 7.04 = 0.56a 6.22+034b  5.10+0.24a
T 521+0.36a 5.96+0.61a 6.41 £0.58a 721 +0.72a 639+027a  5.24+030a
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