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Effects of cotton straw returning on soil microbial quantities

and enzyme activities
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Abstract

Experiments were conducted at the Experimental Station of Shandong Agricultural
University with two treatments (4-year straw returning soil and no straw returning soil) to
investigate soil microbes quantities and enzyme activities across 0-60 cm depths after cotton straw
returning for four consecutive years. The main results indicated that cotton straw returning soil
significantly increased the quantity of total microbe by on average 19.87% (0-20 cm). 20.07%
(20-40 cm) and 56.15% (40-60 cm) , including soil bacteria and fungi quantity significantly
increased by on average 20.91%-. 26.38% (0-20 cm), 20.59%-. 31.18% (20-40 cm) and 56.85%.
32.30% (40-60cm), respectively, comparing to no straw returning soil treatment; soil actinomyces
quantity increased by on average 4.29% (P>0.05). 11.62% (P<0.05) and 54.00% (P<0.05) 0-20
cm, 20-40 cm and 40-60 cm depths, respectively, comparing to no straw returning soil treatment.
Soil sucrase activities after cotton straw returning soil significantly increased by 27.08%, 46.96%
and 57.59% across 0-20 cm, 20-40 cm and 40-60 cm soil layers, comparing to no straw returning
soil treatment. Cotton straw returning soil significantly increased soil catalase activity at 0-20 cm
soil layer by on average 8.73%, comparing to no straw returning soil treatment, while straw
returning soil had no great influence on soil catalase activity across 20-40 and 40-60 cm soil
layres.

Keywords: Cotton; Straw returning soil; Soil; Microbes quantities; Enzyme activities



I ARAR M K 2 2 22 S

1515
1.1 BHWEX
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ST A S R R RS T (R T80/ o AR SIS R A AR A P R ol i
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1.2.1.1 HEHE
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IR AR FE IR A EENKRY . FPPIEDURIAT RS I L 3 IR
(2007-2010 £F). #ELE 6 FFiLH (2005-2010 ) JiELE 9 4FikH (2002-2010 4 HJEXK
HOAWEFER 5, IR AT HIESHE 9 F R B BN BN 1 159%, TiEH 6 4271 3 47
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0T, X s S & N EREFFIE HAE T HFFC, A HAEA/NE I AKRTI, REFTIE B Ab7E 1
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J& 35730 B/ WA 46290 R/ A BT TEARATAIE, FEATATER 100 cm, ZEATATER 60 cm, 2014

FER 2015 SERREE S 94 35 em F1 27 cm,  HH (A48 BR324 0 0 m PE R B AT



RAEREAT I FH O 3Bl DB R s 1 O S i)

22 BMERE

T 201442405230 6 H15H.7H 15H. 8 H 15 H.9 H 21 HM 2015
F4H20H.5H18H. 6 H15H. 713 H. 8 H 13 H. 9 A 19 HIEMA/NXHL 0-20
cm. 20-40 cm. 40-60 cm =NEFE R, DUE/NXCR 5 R A MRS, LRI 3
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R R BEALIX LV S T S 4R (B 5 22, R B/ 35 2570 (LSD V) KB A BRI ) 22 57
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* 1 WIERTTHEN RAEREHNZm (2014 F)
Table 1 Effect of cotton straw ruturning soil on the quantity of soil bacterium of different soil
layers (x10° CFU/g)

Lz EURERT ] Sampling time
i JOSE Ty
Soil layer
Treatments 4-24 5-23 6-15 7-15 8-15 9-21 Mean
(cm)
020 SNR 742.92 a 389.08b 23845b 30845b 202.01b 177.14b 343.01b
SR 774.56 a 516.11a 310.61a 3946la 26726a 21523a 413.06a
2040 SNR 374.26 a 219.84a 13748b 182.48b 8993 b 64.90 b 181.48 b
SR 356.69 a 296.42a 174.67a 23467a 17481 a 75.81a 218.85a
2060 SNR 138.21b 21.50b 43.61b 68.61 b 23.64a 36.32b 55.82b
SR 204.83 a 65.19 a 77.11 a 107.11a 3551 a 45.54 a 87.55a

[F—F A F NG FREROREMALE 0.05 K B2 57 53, SNR: AKiLH; SR: &M, NFE.
Values in each column followed by different letters are significantly different at the 0.05 probability level. SNR: no

straw returning soil; SR: straw returning soil, the same as bellow.

32 EH

I3 2 AT LA, R RIS HTE 5 2 5 BORE IR S 33 B i A 2 v T RaE H, 0-20 em
B ORI P AL BRI 3 2 FOKOT, 20-40 cm L2, BR 4 H L 6 APIREEFALE
Ah, HEHURER B B E R 40-60 cm 2, 4 A E 6 APAEIA B 2 F KT
2 A R P B R 0 ) BURIE 5  26.38%. 31.18%7F1 32.30%, HJik 2477

K. PIALE R HIEEE P EED N 0-20 cm 2 > 20-40 cm £ )2 > 40-60 cm /2.

xR 2 BURTCHMNTREERENZN (2014 F)
Table 2  Effect of cotton straw ruturning soil on the quantity of soil fungi of different soil layers
(X 10° CFU/g)

+TJE HURERT ] Sampling time

, PEC] 1
Soil layer
Treatments 4-24 5-23 6-15 7-15 8-15 9-21 Mean
(cm)
020 SNR 4.18b 2.10b 1.40b 1.87b 093b 093 b 1.90b
) SR 4.52a 293a 1.87 a 245a 149 a 1.16a 240a
20.40 SNR 3.10a 1.50 a 1.07 a 146 a 0.56b 0.65b 1.39b
- SR 345a 2.18b 146 a 1.96 a 1.10a 0.79 a 1.82a
20-60 SNR 2.89b 1.27b 097b 1.34a 0.69 a 0.65a 1.29b
) SR 330a 1.92a 137 a 1.83a 0.78 a 0.80a 1.70 a
3.1.3 BEE

M3 3 W LA Y, Bk G A A T 4 R B (] o A I FEAE 3% 1 J2 25 HURE IR 3
(1 LB R AR = T RIE H, 2 0-20 em b EPIALIRANAE 6 H ik 23 25 5K 20-40
em LJZ 6 HE 9 A, FEFHE H 32 B E R 2 m T ARG 40-60 em =Bk 8 H4b
FLe BORE I R AT P A2 - S 2 1 AR 1 B v AR R A (2 22 S KT s 25 LR SR A
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TR T T B 2 I AR R 5 4.29% 11.62%H1 54.00%, ik E#E 7K. R —

EURE H R BB E R IN 0-20 cm /2 > 20-40 cm )2 > 40-60 cm + 2
F 3 WBUERTCENTIERLERENEM (2014 )

Table 3  Effect of cotton straw ruturning soil on the quantity of soil actinomycetes of different
soil layers (X 10° CFU/g)

L= HUAERS ] Sampling time
_ Hh3 T
Soil layer
Treatments 4-24 5-23 6-15 7-15 8-15 9-21 Mean
(cm)
020 SNR 3478 a 17.88 a 20.81b 26.86 a 23.14a 1634 a 23.64a
) SR 3522 a 2049 a 2291 a 27.06 a 2335a 18.87 a 24.65a
20.40 SNR 19.26 a 13.03a 17.00 b 13.95b 7.79b 6.96b 13.00b
- SR 19.67 a 1401 a 17.46 a 16.28 a 1372 a 791 a 1451 a
20-60 SNR 5.66b 2.55b 5.01b 490D 441 a 2.82b 4.06 b
) SR 7.60 a 373 a 7.12a 7.01a 445a 3.19a 6.25a

3.4 WEMRH

HI2E 4 ATCLE Y, FEATIE F7E %+ 2 5 BORE I 3 A M e Busm T RE |, 4
A 0-20cm +JZ. 20-40cm +JZ, 5 A 20-40cm +)Z, FAEEFARES, HEBRER
%L EBIE R E R RKT: & LR AR R A T R ) I LR GE R
19.87%. 20.07%F1 56.15%, ¥Jik 537 FoK o & HURE I A7) 541 0-20 em L2
>20-40 cm L) > 40-60 cm 22, RITE & HUREIS #1143 Gl A 470 5 B B - B R B2 (R IR AS
/> o

* 4 IRERTEAN TIEMEYRROEN (2014 F)

Table 4 Effect of cotton straw ruturning soil on the quantity of total microb in soil actinomycetes
of different soil layers (X 10° CFU/g)

+JZ EURERT ] Sampling time
] A Ty
Soil layer
Treatments 4-24 5-23 6-15 7-15 8-15 9-21 Mean
(cm)
020 SNR 781.89 a 409.07b  260.65b 337.18b 226.08b 194.41b 368.55Db
) SR 81430 a 539.53a 33540a 424.13a 292.11a 23526a 441.79a
2040 SNR 396.62 a 23437a 155.54b 197.88b  98.28b 72.51b 195.87b
) SR 409.81 a 312.61a 193.60a 25291a 189.63a 84.50 a 235.18 a
2060 SNR 146.76 b 2533b 49.59b 74.85b 28.74 b 39.79b 61.16 b
) SR 215.74 a 70.84 a 85.60 a 11595a 40.74 a 49.54 a 9550 a
3.2 tREFEFIIEE xR H T IEEE AR
3.2.1 FiRE§

HE 1 TUEE, HIEFREEEE 0-20 cm 1 E>20-40 cm +2>40-60 cm /2. 0-20
cm 12, FFFEHREEMES TAREH, HP2014F6 H. 7H, 2015F 6 H. 9H, %



AR Al R 22 g S
F&EF; 20-40em )2, BR20144E9 A, 201546 H. 8 H, P ERAEES, WE
S A REFIE ) B R T RIEH; 40-60 em /2, B T GRS FEE IR B 1
BT AREH, R 2014 4F 7 HF1 2015 4F 8 34k, HE& 2R R, 2015 4F 0-20 cm +
2. 20-40 cm + 2 HIEAREHE T 55T 2014 £E 0-20 em 2. 20-40 cm 12, BEEREFT
EHAERIEIN, LR RERYRANIEZ, AREEIRAE R RIEA R H 5782,
AR RE AR, S 2 R U B ORI, A RS MR

-

o

2014 &

o

0-20 em 20-40 cm 40-60 cm I SNR
SR

ooR

=

(SR )

0.8
| 2015 F 0-20 cm 20-40 cm 40-60 cm

1 B8 1 Urease activit(mgN Hy N/gf241) [ B3t Urease activity(m gN Hy N/gi2dl)

0.0
1A 5H 68 H 5H %A 1A 5A 6H TH 8H °A 4H 5A 6A 7R 8A 9A

Bl #% B4 #A Samplingtime

B 1 RIEREFTE B &R+ R ARERE AR
Fig.1 Effect of cotton straw returning soil on soil urease activity of different soil layers at different sampling
times

SNR: ZKiTH; SR: 7M. SNR: no straw returning soil; SR: straw returning soil.
3.2.2 FEVEES

B 2 FIn, 33 b BERRARE M 0-20 em £)2>20-40 cm 1 /2>40-60 cm /7, RI A
& AL MG, FEREEERE IR . 0-20 em )2, FEFFIE HRERERRS M m T RS
Hrp 201444 HREI9H, 201544 H. 5 H. 6 H. 7H, ZRE3#; 2040em L2, %
2014 4 5 AP ERARES, HEgHhERERERT, 201504 . 7H, #
FHE H EERE S P 2 & T oREH, HEAmZERALRE: 40-60 cm L=, WEH S0
FEAFIE H S B R ME2  TARE H, R 2014 4F 8 AN 2015 454 A, 7 A4h, HE&AhzE
SR . 2015 4F 0-20 em )= 20-40 em 2 HIERERERG RS 7 5 2014 4F 0-20 em )=
20-40 cm L JEHHIT, {H 2015 4 40-60 cm +JZ= L ERERGEIE I = T 2014 4F 40-60 cm /2
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] — SR
z
5
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o
w
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=
w;[l
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"
2!5
a | 2015 & 0-20 cm 20-40 em 40-60 cm
=
ER
w
&
5
=3
&
i
H
w
g2
g
g
A
P
o 1
=
=
#E 0
¢A A 68 1A sA 9A A A A 1A s8R 9A tA s sA 1A A 9F

H 4 BY i Samplingtime

B2 RERTEEN &R TIR T BRI R0
Fig.2 Effect of cotton straw returning soil on soil sucrase activity of different soil layers at different sampling
times

SNR: ZiTH; SR: #H. SNR: no straw returning soil; SR: straw returning soil.
323 FHELEEE
HiP 3 mrkn, LI AL AR TE S LR AR ME 0-20 em 125 20-40 om LEARIT
MBMET 40-60 cm 2, 1 A& A BE L2 IR H sk % . 0-20 cm 2, 5
e H S F LA RS R s T RS, K 2014 54 . 5 AL 6 . 9 /1, 20154 4
Ay 5H.9H, £RE#E; 2040cm )2, 20145 A, 6 H, 201594 A. 7 H,

N

I H g E AR R R S T oRICH, HEMHERA RS, 40-60 cm )2, 2015 4F
415 3.7 A 9 ARTE H e AL SRS I 3 T oREH, {H 2014 FZ R
RN . 2015 4F 0-20 em 1)Z . 20-40 cm 1 JE A1 40-60 ecm + )2 F 3 S AL AR
Yoy T 2014 R % L2, ZEFREFRE BAE LK BORGA W, AR T B P82 =
RN Bt R AT I R AR PR AN T, R G R o 398 o 40 S e ) 442 v R 2 38 45 1Y
R o
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@
2| 2014 F 0-20 cm 20-40 cm 40-60 cm s
= — SR
Z
Ew
=
E
W 2
k)
I
ha]

0
2 o1 200 & 0-20 em 20-40 cm 40-60 cm
=
£
g4
¥
i
=
K
=

0

4R SR 68 7R 3R °A 4A ] 68 TR 8H sA 4R 5H 68 7R sH ¢

Bl 4% BY ) Sampling time

B3 MERTEAN &I RS EEEENFI
Fig.3 Effect of cotton straw returning soil on soil catalase activity of different soil layers at different sampling
times

SNR: ZRiZH; SR: M. SNR: no straw returning soil; SR: straw returning soil.

41418

AR 35, NI AR Ot 1 7S 2RI, X HEBEYIBCRAEVE R A B
R T o A R A A A 0 R R e S ) 0 R O i LA — 2 28 5 AR AR 252
W R T RREF I LS, A SR S gl . X P R, KR
TSRS AT 34 FH G 25 19 1 S A Y 0 B, A = KB AR SR o e - SR 4 1R 10 48 A i P A
Ko AHFFCNNFRACRE AT I B T30 R B AR R A 2 R ROk . L Z R
NBEFEREATIE AR IR 380, 3R A R AR FT AT E i, Oy T3 A MR 4t 1 78 2 1A 2L
TR MBERAIT, WA BE 2 () 3 AR W A O S0, 3 A B 1

WP SR IG e, REFFIE BTG AL AR A5 A0 B AT AR B 1 e S AL Ul Rl 4k
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