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Effects of Different Amount of Wheat Straw Returning on Rice Growth, Soil Microbial Biomass and Enzyme

Activity
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Abstract : The effects of different amount of wheat straw returning on yield of rice, microbial biomass—C, N and soil enzyme activity were stud—
ied through a in—situ experiment. The results showed that straw returning increased the number of tillers, plant height, the relative content of

chlorophyll and aboveground dry matter, but the effect degree of different amounts were different; compared to the control, 50% straw return—
ing treatment significantly increased yield of rice( P<0.05) with the increase of 10.2% in the theoretical yield and 9.0% in actual yield, re—

spectively; Straw returning significantly improved soil total nitrogen and available nitrogen, and also had no obvious influence on soil organic

matter, available phosphorus and available potassium; 50% straw returning treatments enhanced microbial hiomass—C, N(P<0.05), and its

microbial biomass—C, N were 1.5 times and 1.9 times higher than those from the control; 25% and 50% straw returning treatments increased

urease activity significantly( P<0.05); 25%, 50% and 75% straw returning treatments promoted catalase activity with the increase of 9.28%,

12.11% and 8.51%(P<0.05 ); 50% straw returning treatment significantly increased invertase activity by 20.30% in comparison to the control

(P<0.05). Due to long—term effects on yield of rice and soil fertility of straw returning and the complexity of effects of straw returning on

microbial physiological metabolism, long—term in—situ study need to be carried out to better understand the reasonable amount of straw return—
ing.
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Table 1 Experimental design
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Figure 1 Effects of different amount of straw returning on tiller number and height of rice
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Figure 2 Effects of different amount of straw returning on SPAD value and aboveground dry matter accumulation of rice
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Table 2 Effects of different amount of straw on yield and components of rice

4k 3 A REE/100 h? LI %e TRy BRI e chm® SRR hm
CK 2.51b 96.58a 28.15a 109.20b 7.46b 6.86b

SR1 2.82a 96.25a 28.15a 106.67h 8.16a 7.45a

SR2 2.84a 96.23a 27.52a 109.48h 8.22a 7.48a

SR3 2.56b 96.59% 27.96a 116.72a 8.07ab 7.38ab

SR4 2.79 95.99a 27.88a 103.52h 7.73ab 7.06ab

TE AN P REFORAE BT B35 225 (P<0.05) . Tl

Note: Different small letters indicate significant difference at P<0.05 level. The same below.
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Table 3 Effects of different amount of straw on soil nutrient

AT Treatments A HLF SOM/g kg™ 4% TN/g kg™ A AN/mg kg™ A8 AP/mg-kg™ TR AK/mg - kg™
CK 27.57a 1.16¢ 11.30c 5.22a 75.29b
SR1 28.06a 1.47b 17.44ab 5.54a 83.35ab
SR2 28.07a 1.68a 18.33a 5.60a 81.88ab
SR3 27.97a 1.40b 14.64b 5.38a 86.00ab
SR4 27.89a 1.38b 14.30bc 5.43a 91.89a
2501 35r a
a
30} T
-, 200f ab 1 " - N }
v — v 25 L ab
o b o o T ab
£150 £ ol
= 21
S 100F s P
3 2 1of
T 5l =
5t
O 1 1 1 1 0 1 1 1 1 1
CK SR1 SR2 SR3 SR4 CK SR1 SR2 SR3 SR4
Qb3 fb ¥

3 AEIFEFHE HELEY TR ER RN

Figure 3 Effects of different amount of straw on soil microbial biomass—C, N



31455 110 & b K

B o2 2197

SEAE A SRR s KRS A S IR
ORI E A, XU R R KA KRB 20
FRILR

3 e

VEDIRS AT 0 S A MUIE IR Z — , & A A 28
AP A RALTT B B S IR DR, RS AT
W R, el S i 3R o i (MR AR K
T 2 A R R AR . NAERERT CIN —
ek, i R TE T AE Yy A B Bh A R
PUABRG, T 2 F B XA R BT R U2 N
TR TRAR, & E YRR R AR
FroyE AR AT H S5 A 1R R 2 LA HLASIE A7
TETT LA S AL IARXT R D, A LS g g
FEI N ) S PR IR R AN, X2 T 3
13 C/N Ry, AER—TEALAKF- T FFFid o s
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AR, LA 2/3 FEAT IR FH R I 5 R ARSI
KRBT FEFFAA H 6 = 3 A 006 JEE A R IR AR AN
[ 20N BB, $ERIA R T DL 2/3 i H Ak
PR A TR v TR B ARET 1/3 i A
Ab PR 1R o 3K BERIF ST 25 SR A5G B - 3 P g R
PESZ 2 T FEFF I 55 KR p s, At ik il 1
X M SCESEPIR K G B AR 5, 45
SbFE 0~20 em + 2 & - HERGIE R SR B B
PEZE S AT BB RS R A - 498 o s it ol 8 A <
A S AR Y o

AHIFFE K B2 — R FFA B S, AR R b PR 1 3%
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Table 4 Effects of different amount of straw on soil enzyme activity

AbFg JI% A Urease/NH;~N mg- g™ AL A i Catalase/ TFEBERRE Invertase/Glucose mg-g™!
Treatments (24 h,37 °C) 0.1 mol - L'KMnO, mg-g™'(20 min,37 C) (24 h,37 °C)
CK 0.40+0.05b 3.88+0.01¢ 59.95+1.13b
SR1 0.79+0.13a 4.24+0.03a 69.16+4.21ab
SR2 0.79+0.14a 4.35+0.02a 72.12+0.95a
SR3 0.62+0.10ab 4.21£0.15ab 67.29+2.36ab
SR4 0.57£0.06ab 4.00£0.02bc 68.74+3.71ab

RS AEFESTHEMREMERA DREEER T EFSEXES R

Table 5 Correlation analysis between yield of rice and soil enzyme activity and soil microbial biomass—C, N and soil nutrient

Ei=t2y kg S ALERE  RENTE BUEWRER BCEWEA AR AR BUG AR dudr
Factors Urease Catalase Invertase SMBC SMBN SOM TN AN AP AK  Rice yield
WA Urease 1
i LA Catalase  0.7877 1
TEAHTE Invertase 0.457 0.555 1
=¥ SMBC 0.892™ 0.7717 0.345 1
A Wy & SMBN 0.518" 0.693™ 0.546" 0.329 1
AHLET SOM 0.604. 0.563" 0.037 0.644" 0.319 1
2% TN 0.837" 0.859" 0.507 0.817" 0.645™ 0.599 1
HRUA AN 0.908™ 0.888™ 0.584" 0.851" 0.679" 0.589°  0.921" 1
A5t AP 0.632° 0.456 0.304 0.540° 0.401 0.374 0.366  0.563" 1
HERLER AK 0.581" 0.419 0.400 0.485 0.266 0.577 0.404 0460 0.646™ 1
77 Rice yield 0.889™ 0.758™ 0.228 0.861" 0.499 0.604~  0.785" 0.834" 0.604" 0.464 1

TE:* 7E 0.05 KF FAISEHE B3 (n=15) ;%% 7£ 0.01 7KV FARCME R % (n=15),

Note: * Correlation is signigficant at the 0.05 level (n=15) ; ** Correlation is signigficant at the 0.01 level(n=15).
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