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Decomposition characteristics of wheat straw and effects on soil biological

properties and nutrient status under different rice cultivation

WU Ji'"*** | GUO Xisheng'?, LU Jianwei’, WAN Shuixia', WANG Yunging', XU Zhengyu’ , ZHANG Xiaoling'
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2 College of Resources and Environmental Sciences, Huazhong Agricultural University, Wuhan 430070, China

3 Anhui Provincial Key Laboratory of Nutrient Recycling, Resources & Environment, Hefei 230031, China

Abstract; The decomposition characteristics of wheat straws and their effects on soil biological properties and nutrient status
under different rice cultivation were studied in the 2007 and 2008 growth seasons, respectively. Wheat straws were wrapped
in net nylon bags and embedded into the soil under conventional cultivation and a water-saving cultivation model. The rate
of straw decomposition was greatest within the first 30 days and then decreased until the end of the experiment. Straw
decomposition under the water-saving cultivation model was faster than straw decomposition under conventional cultivation,
and the wheat straw cumulative decomposition rates were 48.9% —61.3% . The sequence of nutrient release rates were K>
P>N=C. The effect of the cultivation model and incorporation method on N, P and C release patterns followed almost the

same trend as the decomposition of straw. Soil microbial biomass increased rapidly in the early growth stage after wheat
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straw was returned to the field, but decreased significantly in the middle growth stage and reduced slowly in the late growth
stage. Urease, alkaline phosphatase and sucrase activities in the soil followed the same pattern as the microbial biomass
after straw mulching. However, cellulase activity was different in that it increased rapidly in the early growth stage,
improved slowly in the middle growth stage and decreased rapidly in the late growth stage. Microbial numbers and enzyme
activities under the water-saving cultivation model were significantly higher than under conventional cultivation. Increasing
the amount of wheat straw could improve microbial numbers and enzyme activities, but excessive straw would have a
negative effect on bacterial and actinomycete numbers.

The results also showed that soil nutrient contents could be improved noticeably by returning straw to the field. After
straw mulching, organic carbon, total nitrogen, alkali-hydro nitrogen, and available phosphorus contents increased
throughout the whole trial period. The available potassium content was highest after 30 days of straw mulching, and then
decreased gradually. Nutrient contents under the water-saving cultivation model were higher than under conventional

cultivation. Increasing the amount of straw had a positive effect on soil nutrient contents.
Key Words: rice cultivation model ; wheat straw; decomposition characteristics; biological properties; nutrient status

UTAEK , [ N ARRA2 K AERR AT OOE S5 18 - 398 K i v A = e S5 D7 T 1 R B, BE A B 1 R ATk
FE e 2 P4 7= e 0 - A MIURR 7 355 FIE b T RN Ak o - R A = i AR T HR A, R E A
A PEIREFEAE 6—T7 40 ¢ ZIH' FEELMA =5 0F T, B i B 1 30 25 0 KB VR RS FE = A RS FFIE
FELJ %) D68 e B R 5 40 R TS R RS A FH BB 75 4 e AR I O . RS AT B0 A T35 A 1
TR RIEE A VE R AT A o LR e 38— T8I 52 FR T - S A Wy R B S PR A9 K, 05— T bR % +
B e e A KA 0 B 2R A0 A 2 N e ) 3 S TR AR S e T T
IR i AN SN T ) B A, b SRR BRI DR S5 K A Y S TR M PR T T K
P EAEER XYY MY RS ST A R TE TR TE R 35 5 I AL AR IR ) 4 Ak
AR R IR AL LR AR B TS Y R 3R B TE R R R AR S R G B A
FHEERE S E P SMIFIT SR AT IR AR — R REAS GRS FEAE 28 Ry 52 1 S AR R 0, o A0S Bt 1A A
PREEPEITL, S R b SR M 1 B R R A AR R DRI, AR SR AT A B AE A 5 R0 B
B el ot S 1) A S0 A W R TG P 1 Bl 8 Ak PPN AR A AR08 R A B S

DA S FF 4 H A0 53 22 4 vh A0 W /KR B Bl 338 kAT, R 2 R IR T RS FH I8 B S X ED 7~ & i
Jox DA R F A SR BT A 520, S, TCK )2 K R AR S — i B R i R P K B AT 4
KR i ) B AR It , PR KR 327 AR B 1 R IEAR ) B . To/KZREE T 1Y - e R 4R 00 BRAR M BT D
S A2 ST B AN [] T 7R FH 3 Ao AN (] 7 TR 174 52 b 0 38 3 50 52 ) B RS A 340 FH 5 09 3% 20 R TSOR A
A SR A WA R DL RO M SR NE RN o i BB LN RE R A SR XS 42, [RI2B A9 T A [A) K R A 35 i
T /NEFEFT I ARARAE F72 00 BEOR A SO - 58 55703 2 B A A ) 2 e PR i 52 0 | LU S 8 A1 9 5 A9 & 340 1
FA B3 53 R 45 PR AL PR R R R S 4%
1 MBE5EFZ*E
1.1 b S 54k

U T 2007—2008 AFJELL M AETEZ R R4, Al R K Rg £, 2007 2008 4 P15 FH B
0—20cm 1 JZEEAFRIT A s LA R A S5 Ts A 23 ) R A LB 11.0 o/kg FI 11,1 g/kg, A 1.2 g/kg Fl
1.2 g/kg, Bf# A 116.5 mg/kg F1107.2 mg/keg, &W50.3 ¢/kg F10.4 g/kg, HAHE 11. 1 mg/kg Fl11.2 mg/ke,
SRR 412.2 mg/kg F1 465. 8 mg/kg, FHEAAN 98. 5 mg/kg Al 112.3 mg/kg, pH 18 6.1 F1 6. 8, + 4l K
123.2x10* CFU/g F1106.6x10* CFU/g, ELEHUR 22. 8x10° CFU/g #123.8x10° CFU/g, it ¥ 93. 4x10°
CFU/g F1 85.8x10° CFU/g, T3 RAHT P 289. 8 wg NH,-N /(g 24 h) f1324. 6 g NH,-N /(g 24 h) , Bl PE@ER
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2 4 PR A5 AR KRR IR 2T /N2 RS AT IR e A Bkt 3 A =2 R AN 37 AR DL 1 52 0 567

fifE i1 36.9 we/ (g h) F132.7pe/ (g h) , BEBHEEE M 16.8 we/(g 24 h) F119.6 wg/ (g 24 h) 274 K fgiGME
8.3 mg/(g72 h) M 11.0 pg/(g 72 h), 2007.2008 4F it /)N 32 5 FF FL A F5 43 B 1253 51 Oy« 4 Hik 48. 7% Al
47.3% , 2R 0.5% F0.5% , 285 0. 1% M 0. 1% , 28 1.0% M1 1.1% , KRS F 7P 6 5.

1.2 st

TR S e PIASHFIE k10 48K 30 em, 55 20 em, L2 K 0. 12 mm, 1% 2 FOKFERRRL . 3 80
b (C) FHTIKBEBERRKT (S) 33 MEFFHE:20 o/ M4 (1) ,40 o/MAE(11),60 o/ M4 (1), BT LK
I, HEE 3 WG EELX A HES . B/ NEREFFT S, 35V 2 Sem ZEATAJE R4S FLIAS 1, K AL
R BRI BRI T A, AR A K B B R IR 2 B R R OK 2R . KRS W K B AR B 2 46 R oK 2
TR AR RIFE KRR S 5 e M EF B, HIIAS ST KZ . AR KR AR A ST KRS, AR 2 T4 5
IKEAE R R b, 0 TE K B[R] RN K e 4, 38 5 K AT H (RIRE /K 2214 80% B BT AR /K, LA HE (] 4
KEAT100% fif ERRY ) KFET 6 A 16 HEFL,5d JrRe 2 iifs #1402 e AR A RS AT 10—15 em +)2
Jiti N 210 kg/hm*, P,05 90 kg/hm*, K,0 120 kg/hm?, ZUE 43 5 A505E A | 43 B R AR AES 3 it FH , it A L £91)
40303, LB AT AL VRSO A AR AURONE , AERERRSS PR i BEIR S , S L
1.3 RAEEHESMEDH

it AFEFEIG , £ A0 P4 30 d BORE 1 IR BN AE B IAHEIR 3 Yk, BUREJE AR T 22 P (80 C LT, R AR E %
WSEFEFF IR, FEFFIE MR (% )= (JERSFFE -FEFFAR B ) /RS FF EE X100, 300 2 /0N 22 AT SRR R 11
2 C. N 2P &KFESEGR, BREPFEENEHFNS C. 2N 2P 2K &E iITERFRSIBICER,
TR (% ) = (JEIR RS A S35 20 & - RS AF 95 40 & i ) /JE 06 5 FF 97 40 % 1 < 100, BURE 7% FF DA
H,S0,-H,0, {HZ&JG , B TR 25 k- A AL DU 35 ik 2, 2L PG 00k D 7 a0t SR B L G 72 0 55 i
KM RE I S

ARG H R JE e I 4S 2 1, SR AR A TE |07 3R & RS A AT 29 7 em 3R SR Al ik
o 312 mm FiHET 4 CHRMATRB 70 3R P8 (ANpE 08 ki ) | RS I (IR |
TP B8 T | R 2 44k 2 ) A R 40 i (R WL 2R B G AR A )

A P RS REAE I I Y B, AR AR B R ARG R B RCR ST
[ (Martin) K5 9236 MR R M R & K — S B 55600 85 R LU v + A & B0 o, I E & . + 35
IR | TR 20591 R FHBE B 5 Ltk 3, 5- RS/ IR EL Gk ) 207 ol v W T 8 2T 24 2% 8 1 SR T X
FEARBEIRENT: 3,5- R E K IR e kil e P

TSRS AE « K, Cry O, -4 M I HR L 0 A BL T, > ol o 9L 0 3k 0 4 80, Ao 4 % 00 ek A 280, 0. 5 mol/
LNaHCO, 32 #2- 81861 LU (0 58, 1 mol/L #4 HNO, - K MG ZZ 20, 1 mol/LNH,OAc 32 #2-k
G RE R g
1.4 BdEoPk

AR SCEARE IR FH SAS9. 0 JKAFAT Excel2010 FAFHEATGE 1104 . R LSD ik X3 EicdiE 254 775 22 40 Hr A
b 2 5
2 ER551%

2.1 AN R AR RIS A1 A8 R Xk /N2 A S iR A 52 1)

HESAE RIS 45 R R (3R 1)/ NEREFF IR iR R B AT AL J5 1108 AR5 4. 0—30 d PRt i fi
19,2007 F12008 4FAFEFFF 2568 fi 3 R4 Mk E] T 0.4 ¢/d F10.5 g/d;30 d 25, /N2 RS T 4 I8 fife o S5 1
% 2007 2008 W AR BIASFTF- 22 8 il i K HAT 0.1 g/d, 90 d /N RS AT Bt E i 535 5] T 48. 9% —
59.3% (2007 ) F148.9% —61.3% (2008) , s[RIk A8 6 /N 22 R AT ) J A 3 I 850 7R AR ) AR A4 1
RSO, Tk IR 5 5 AR ISR [ (90 d) ,2007 4E /N FEFF IS i R 42 5 T 15. 7% —18. 6% |
2008 AE4E SR 14. 8% —17. 3% ALIRIA] 22 573 1 25 (P<0. 05) o AHIEDRIEBIAT , BiE R AT = 03, /s
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A TS AT A5 AT AR AR 3, I ()RS AV figp 3 14 2 53 AUAE 30 I Ik 1) R 35K F- | B R 35 8 At s 1] ) 428
K XM 225 2@ ,60 d A190 d iF TR RS AT I AR A 22 S AR 3 . PRAR IR 45 SRR ]

F1 ARBRBEXMNEFEHEN/NERBFTEBREN %

Table 1 Effect of different treatments on decomposing rates of the wheat straws

43 2007 2008

Treatment 30 d 60 d 90 d 30d 60 d 90 d
cl 33.0¢ 42.5b 50.0b 32.8d 43.5h 52.5b
cl 30.1d 41.6b 48.9b 30.7e 42.3b 51.1b
cl 28.2¢ 40.8b 48.9b 28.6f 40.8b 50.5b
S 38.6a 50.2a 59.3a 39.0a 52.1a 61.3a
ST 36.3b 48.1a 57.9a 37.8b 51.0a 60.0a
ST 33.5¢ 46.5a 56.5a 36. 8¢ 49.3a 58.0a

I /NG R ROR [ — 31 80 LSD(P<0. 05) K P25 5 @3 C. WSS s S WKMEBER IS ; 1 10 A CRFEFE 3 A 20 o/
45,40 o/ MEEHI 60 g/ 4%

2.2 RI[AIER RIS FF A X /N2 RS FE 33 43 T8 O AR 2 i)

ARV AL FEXT /N2 68 FF 5% 43 RO AL 1 52 M L3R 2 3R 3. IR 45 RN, 2007 4F /N2 F5 FF b 48. 290 —
65. 8% K 40. 4% —54. 2% ) & AN 62. 7% —T4. 7% WIBE B BRI, 2008 4 /N4 7% AF 1) 3% 40 B R s v T
2007 4 (HRZE T ARG 294 47. 19%—66. 0% KR 42. 3% —59. 3% R A 60. 4% —76. 7% B85 0 R,
APRAL R H 0 DL KRR U 20 o/ MASAR TR (CL,ST) ik VAU BEFR BRI R . S PIAR R I BR 45
PR KRR AN R AP IR  R R B 3 TR AR (P<0. 05) . SFREFFIES R AL, 2N

R2 2007 ERRBRBEXFFEFEHENNEBFFABRMEHNZM

Table 2 Effect of different treatments on nutrient release rates of the wheat straws in 2007

Jb3 C/ % N/% P/% K/ %

Treatment 30 d 60d  90d 30 d 60d 90 d 30 d 60d 90 d 30 d 60 d 90 d
(of| 42.9c  47.8¢  51.9b  28.2c  37.8¢  42.6b  44.0c  55.1b  64.3b  92.9ab  93.2a 93.4ab
cl 40.9cd  46.3cd  49.6b  27.4cd  36.6cd  41.3b  44.0c  54.8b  63.4b  91.6ab  91.8ab  92.0ab
cli 39.6d  44.6d  48.2b  26.8d  35.7d  40.4b  42.0c  54.3b  62.7b  88.4b  88.6b 89.3b
ST 53.3a  6l.2a  65.8a  37.9a  46.5a  54.2a  55.5a  68.2a 74.7a 97.2a  97.la 97.2a
ST 51.8a  58.4ab 63.7a  35.8ab 43.3ab 52.8a  54.2a  67.5a  73.8a 95.8a  95.8a 96.0a
s 47.9b  56.7b  62.0a  34.6b  42.2b  49.7a  52.9b  67.la  72.la  93.9a  94.0a 94. 1a

3 2008 FAREHIEEXFFEFTIE B EXNEFEF 7= BREN

Table 3 Effect of different treatments on nutrient release rates of the wheat straws in 2008

AIbFq C/ % N/% P/ % K/ %

Treatment 30d 60 d 90 d 30d 60 d 90 d 30d 60 d 90 d 30d 60 d 90 d
cl 42.0b 46.3b 51.0b 29.3b 38.6¢ 44.5b 47.6b 54.6b 62.2b 93.5a 93.6a 93.9a
ch 38.7b 43.0b 48.3b 28.5b 37.5¢ 43.6b 46.5b 52.8b 61.5b 91.9a 92.1a 92.9a
cli 37.6b 41.3b 47.1b 28.3b 37.1c 42.3b 45.1b 52.8b 60.4b 89.6a 90.7a 90.9a
S1 53.7a 61.3a 66.0a 40.0a 49.6a 59.3a 58.6a 71.8a 76.7a 92.8a 93.9a 95.0a
Sl 51.9a 58.2a 63.8a 39.4a 48.2ab  57.3a 57.7a 70.5a 75.6a 91.9a 92.7a 94.0a
st 49.8a 56.3a 61.6a 38.2a 46.2b 56.3a 57.0a 69.9a 74.3a 91.3a 91.8a 92.5a

A REFFIR R WRIR 0 RECR B RS AT P 0 B g T AR 5 T/ N RS AT B 9 WS o0 R DU Bt A5 A
AR G, 22 LUK BE 60 o/ MIASIA R feimy , HAL BRI 22 5 .35 (P<0. 05) o AT 81 B RE I 3 20 5
ANIHY:0—30 d HREREEOY TR B, REAT R 2 2 I 90% B BRI Ok 530—90 d hy JEE A A5 i
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AR B P B BCR I B 22 5
2.3 N[l R AR RIS AT A R - e A W B A 5 T

4 RS MR BIR, ISR T AR KA AT K FIEBT , 5 AR A1 FEAH Hb , 380 A= P 5k
AR G538 7850, LA LA .0—30 d B fE P ECe AW N, 2 30 d ik 3
. ARJETE 30—60 d SR 2RI % ,60—90 d T R 22z, iX 55 FFE i i A — 3, 2007 #2008
AER IR AR R R SRR FE R T PR AL B ( CK1 L CK2) 4H B8 R 48 TR 45 i o 27 30 d B 3k B U4 3 7] fig
FUKFEAE K IEAL T BRI ARG shE A 56, HiaR 4 3R S v LI Y, ANt A% A Ak 2 4 48 ik 28 P £ e
Ak B A DR L AN (] 7R 0 ] - R R R B R I R R g, i A R L SR 1 g
R BRI T 47. 2% —52. 0% (H HURES) F139.8% —43. 2% (kAR S o R EA 5 Tk oe

R4 2007 EARBIFEXFFEFIEEEX T EBEMHENZ N
Table 4 Effect of different treatments on the quantity of soil microbe in 2007

#HTH Bacteria LA Fungi LT Actionmycetes
4 /(x10* CFU/g) /(x10° CFU/g) /(x10° CFU/g)
freatment 30d 60 d 90 d 30d 60 d 90 d 30d 60 d 90 d
cl 268.4c 125.3¢ 117.3¢ 32.8f 21.5¢f 20.8f 114.8¢ 97.7¢ 96.7¢
cl 316.9b 189.3b 176.0b 41.5e 24.6e 23.2e 150.7b 121.1b 114.0b
cli 176. 4e 90.7de 85.3e 44.2d 26.6d 24.9d 90. 1d 79.3d 77.6d
ST 322.8b 172.1b 163.9b 46.9c¢ 31.1c 29.8¢ 142.0b 121.9b 119.6b
Sl 396.9a 208. 6a 189.8a 50.0b 36.0b 34.2b 167.3a 148. 6a 143.3a
SiI 195.8d 99.9d 93.5d 53.8a 38.7a 36.4a 112.4¢ 99.3¢ 98.5¢
CK1 171.8e 87.0e 79.3f 31.5¢f 20.9f 18.5¢ 67.5f 54.2f 49.3f
CK2 193.6d 118. 6¢ 95.1d 46.0cd 30.9¢ 20.9f 73.0e 60. 8e 53.1e
F5 2008 EAFEHITENXMFEFIEHEX T EBEVHENFNE
Table 5 Effect of different treatments on the quantity of soil microbe in 2008
41 Bacteria FL1H Fung T Actionmycetes
AbF /(x10* CFU/g) /(x10° CFU/g) /(%103 CFU/g)
freatment 30 d 60 d 90 d 30 d 60 d 90 d 30 d 60 d 90 d
cl 252.2e 162.2d 151.0e 33.8e 19. 6f 18.5f 142.5d 84.7d 81.6d
cl 297.6d 213.9b 196.7¢ 49.5d 27.2e 25.5e 172.0c¢ 96.9¢ 92.7¢
cli 213.3f 125.8e 121.6f 54.1¢ 29.6d 27.3d 134.0d 71.7e 69.0e
S1 351.1b 221.2b 214.0b 55.6¢ 34.1c 33.1c 191.1b 137.4b 133.3b
sI 410.0a 255.3a 247.7a 88.9b 50.7b 48.9b 206.7a 159.7a 157.3a
Sin 321.7¢ 185.0c¢ 172.8d 94.9a 54.8a 52.0a 162. 3¢ 102. 0c 100. 0c
CK1 211.3f 122.1e 94.8¢g 32.4e 18.3f 17.0g 64. 1f 55.5¢g 44.2¢
CK2 316.2cd 163.1d 158.0e 54.3¢ 34.1c 29.1d 76.1e 61.3f 51.7¢

FAKFEAT I, 1K MR B RV E e B S TR AR (R4 3R 5) . iK5 90
d IS, KRR B Lo R B AN AR N T 7. 9% —42. 1% , ELIE ARG T 43. 1% —91. 5% , TR R
M T 23.7%—69.8% , ULEITE T KRBT, F5 #1340 H B RE 0% 1 38 R oK A8 A= K 8 1H) 3R
ot A, I HLBE A AR R A3, 3o S P o Bl 2 1G5 - 498 B TR 4 I A i PRSP P ) 4
T B G I A e A 3 AT A FH o ) TR AR Y 25 S AR B B 2 KO T S A TR R e TR A R RS AT
R ZKOE (CILL ST Ik Bk, RS A FF o, 40 T8 AR B B0 A PR p ka3, 3 T BE 5 766 AT 11 &
IR, FECEACE JFE LR [ S A — SR T 41 BRIk B A K A F A %
2.4 AS[E)ER R RNRE AT A FH 2 X - R 1 7 5 il

A A ARG 45 SR T IR (R 6 32 7) , RFFAE F T DL S5 4 e e vh M, T SRR | ol ol i il
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REMIE G PEAERS AR L FUR TG T, 28 30 d JEMUE(E 30 d i LAY AR R /N RS AT ik B 60 o/ 4%
AL B (CIIT STIT) - SERETE PR 5 . 30—60d J] 1) - R G 5 SR T 4 ,60—90 d L BLH et R s, +
BT A RS PR AR AR ST 3 FhEGRS AN IF] (3% 8) , B HIHRITH (30 d) HIAZERE (60 d) S5 HABRKE

(90 d) " AR A% | IX AT RE SAEAT LR 4E 3R FUER 50 JE Ry MM R~ £ 24 3R 45 e il TR O

R6 2007 EXREFIFEXMFEFTIE BHEX L EEIRES R BB B0 A HEEEE RN

Table 6 Effect of different treatments on activity of Urease,Alkaline Phosphatase and Sucrase in 2007

JIKE Urease T EBEERES Alkaline Phosphatase HEWERG Sucrase
Trf{im /(g NH,-N g 24 b)) /(pgg ) /(pngg24h7)
30d 60 d 90 d 30d 60 d 90 d 30d 60 d 90 d
cl 435.1c¢ 356.7d 342.4c 63.0d 44.8d 36.7d 26.0d 20.8d 20.3d
cl 460. 8¢ 372.7cd 357.7be 66.6¢ 50.3¢ 42.9¢ 29.0c 24.6¢ 24.3c¢
cli 486.4b 400. 2bc 377.6b 71.4b 54.9b 48.9b 34.9b 28.6b 27.7b
S1 456.9¢ 379.2bc 368.4b 67.8¢ 48.9¢ 40.1c¢ 27.6¢ 22.0c 21.7¢
Sl 493.0ab 415.4ab 405.4a 71.6b 54.0b 45.5b 32.1b 27.0b 26.7b
st 512.2a 435.9a 427. 1a 75.4a 58.8a 52.2a 41.8a 32.6a 32.0a
CK1 404.8d 322.8e 252.6d 64.2cd 42.1e 35.4d 23.5e 20.2d 19.8d
CK2 407.7d 323.2e 254.4d 65.2cd 42.3e 37.1d 24.9de 21.8cd 20.9cd
R7 2008 FARBHIFENXFIFEFIEE ST L BIRES 6 BEEREE AN IR AR RS R MR
Table 7 Effect of different treatments on activity of Urease,Alkaline Phosphatase and Sucrase in 2008
[k Urease B PERERARE Alkaline Phosphatase PR Sucrase
Tréiim /(g NH,-N g™ 24 1) /(pgg ' h) /(pgg'24h7)
30d 60 d 90 d 30d 60 d 90 d 30d 60 d 90 d
clI 541.8¢ 476.0c¢ 447.9d 58.8d 48.5d 38.4de 31.7d 25.9d 25.0d
cl 573.5bc 496. 6bc 463.8cd 63.8¢ 51.8¢ 44.2¢ 39.6¢ 30.3c 29.3¢c
cli 591.5b 513.5b 487.3bc 71.7b 55.6b 49.9b 44.7b 35.1b 33.4b
S1 575.1b 506.5b 488.7b 62.1c 51.4c¢ 43.5¢ 35.7¢ 28.7¢ 27.8¢
St 616.5ab 524.7ab 505. 8ab 67.7b 55.0b 48.2b 43.9b 36.1b 35.7b
St 635.9a 543.0a 531.0a 76.8a 59.3a 53.5a 52.9a 40.3a 39.3a
CKl1 469.8d 380.2d 322.7e 51.0e 44.8e 36.0e 28.5e 24.1e 22.8e
CK2 473.0d 384.8d 326.9e 52.3e 46.1e 38.8d 29.9e 25.1d 23.9de
RS ARBMEEAMBFTHEN LBEALEREEEOFM (pge' 7207
Table 8 Effect of different treatments on activity of Cellulase
Lb 3 2007 2008
Treatment 30 d 60 d 90 d 30 d 60 d 90 d
clI 9.4e 10. 0e 8.9¢cd 12.6e 14.0d 11.9¢
cl 11.2¢ 11.8d 9.3bc 14.2¢ 15.9¢ 13.3¢
clr 12.7b 13.9b 10.9a 16.0b 17.5b 14.2b
S1 10. 6¢d 11.5d 8.3d 14.1c 15.3¢ 13.1cd
ST 12.4b 12.9¢ 9.7b 16.5b 17.7b 13.4c¢
STl 14.2a 14.8a 11.4a 20. la 21.1a 15.5a
CK1 9.2e 9.8f 8.2d 12.5e 13.8e 11.2e
CK2 10.2d 10.7e 8.4d 13.3d 14.8d 12.5d

AN TRI 7K R AR B A R ATk FERS - S et A7 ] 2 5

W NEFEFFIE AR 90 d B, 15 KR L Bk
R IR EEE PR = T 7. 6% —13. 4% B PEBEREEG TEHR B T 6. 0% —13.2% |, FEREREIGMEER S T 6. 6% —
21.8% AR B T 1.4%—10.8% , 2257 33K 8] T W EACE, UaBH 1 AGR BT 09 LR T
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F AT RSB, 3 ARG FT FH A BRI - SO SR G | ENE RN 2T 4 R A M 0 25 R A B B
IRV o T A SR DR PG P 7 v A A T 2 /K P (G, SHL) S5 FS FF A d 7K SF- (CLL ST Z [] 22 ik 1) 1 i 3K
-, 2 B Y4 SRS AT FE R, vT DOk 3 TR 2 G RR USRI S SR O, SR I E T - S TR Y R
2.5 OR[ARREAEZARS FF A 6t 98 HILRR A 32 4 IR D A 52

HELEPIAE IR I 45 TR (R 9—38 12) | RS AFA Ml B 35 42 3 R EA HLAR AR & i, 90 d kB 45 i
BF, AT K AR R /N RS FFAA i 60 o/ IXIAS AL B ( CIIT, SIIT) A5 MLBR ANFE 4 & i f e, 38 MRS, £
SRAT LR A e 0ROl 7 et S R R 4R R R SRS AT R AR A B — B, 0—30 d
FEFFDRE 151,30 d BHRSFF 3500 BEHOCR 18 B 5 i B, 6 LA | 4 20 At S0 R ok A0k il 5 o 348 o %) it
FARL IR B KB, 30 d J5 , i RS FF IR0 RO R R , 39 ML | 420 B A 20 AN s R0t 5 2 494 s 1o A 3
HIREAR, B FAEFFH 90% RYERAE 30 d Bt Bl R ok, IO & e RS A /30 d BEIA B S, 2
BB AR A

R9 2007 EREHREERIBTFTHEN LEENHRINERSEMNM

Table 9 Effect of different treatments on organic carbon and total N contents of the soil in 2007

b AP & B Contents of organic carbon/ (g/kg) 4R &5 Contents of total N/ (g/kg)
Treatment 30d 60 d 90 d 30 d 60 d 90 d

cl 11.9d 12.1d 12.2d 1.3b 1.3c¢ 1.4b
cl 12.5¢d 12.7cd 12.9¢d 1.3b 1.4be 1.5ab
cl 12.6be 12.9be 13.0bc 1.4ab 1.5ab 1.5ab
S 12.6be 13.0be 13. 1be 1.3b 1.4be 1.4b
ST 13.2ab 13. 6ab 13.9ab 1.4ab 1.6a 1.6a
sl 13.3a 14.0a 14.1a 1.5a 1.6a 1.6a
CKI1 11.6d 11.4e 11.2e 1.3b 1.2¢ 1.2¢
CK2 12.0cd 11.8de 11.4de 1.3b 1.2¢ 1.2¢

F10 2008 EARFKBERANBFTIEEN LEFVBMERSENHM

Table 10 Effect of different treatments on organic carbon and total N contents of the soil in 2008

Kb A HUER 5 / Contents of organic carbon/ ( g/kg) 2R i Contents of total N/ (g/kg)
Treatment 30d 60 d 90 d 30d 60 d 90 d

Ccl 12.0d 12.2¢d 12.3¢ 1.3be 1.3cd 1.3cd
cl 12.6¢d 12.9bc 13. 0be 1.4ab 1.5ab 1.5ab
cll 12.9be 13.0b 13.1b 1.4ab 1.5ab 1.5ab
S1 12.9be 13.2b 13.3b 1.3be 1.4bc 1.4bc
ST 13.6ab 13.9a 14.0a 1.4ab 1.5ab 1.6a
STl 13.7a 14.1a 14.1a 1.5a 1.6a 1.6a
CK1 12.0d 11.8d 11.2d 1.2¢ 1.2d 1.2d
CK2 12.2d 12.0cd 11.6¢cd 1.3be 1.3cd 1.3cd

FEREFFAR HH AR R 0T, AR [R] K R 35 A O R R 348 S = 98 LR ik ik 20 0 3k il 7 2 (9 AR (L
RN, TR A UK AR AR AN B d . 2007 ,2008 PAE IS0 25 R A — 3, K Rk AR
G HE ARG A L, I 45 R A PR SN T 7.5% —8. 2% ; W A S &M T 5. 4% —
8. 8% ; W ST HIGIN T 5. 4% —12.4% , 225 W% (P<0. 05) , 13X 7] BEFITT K 545 2R /N 22 75 FT ) it fie
B TE 2 08 AL BT A G, TEAR IR AR ARSI BEE RS A & i 82 i, HIEA ML F 334 & il
it 3800, H7 2 DA A R B A X A A A v A 3 ( STID) A WL FNFR 4> & kBl e i, 90 d i, b3 60 o/
WI4S 55 20 o/ A4S 3810 HLER AN B 0 & B 25 Ak 3 1 30 /K7 TR 38 4 G SOkl Rt sl 0 2 ok
Ui, AL FE 60 g/ 4% 40 o/ A% E 20 o/ WA 22 TR B T B 7K, 1T 60 o/ W48 5 40 o/ M4S A HA] 22 53R
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B3,
F11 2007 EREHEEXFFFTHEI TIBHRHLF S EENHIT
Table 11 Effect of different treatments on soil available nutrient contents in 2007

BH A &/ (mg/kg) TR R/ (mg/kg) RN/ (mg/kg)

b3 Contents of available N Contents of available P Contents of available K
Treatment
30 d 60 d 90 d 30 d 60 d 90 d 30 d 60 d 90 d
cl 135.4¢ 142.5d 143.6d 13.1e 13.8d 14.0c¢ 122.5¢cd 115.0c¢ 110. 7be
clI 140. Obe 149.4cd 152.0cd 14.5¢cd 15.7bc 15.9b 129.3¢ 125.6b 123.5a
cll 148. 6ab 156.5b 158.7ab 15.2be 16.7ab 16.7ab 137. 6ab 133.6a 130. 5a
S1 143.1b 151. 1be 153.2bc 14.0c 15.3¢ 15.8b 124.6¢ 118.8¢ 115.1b
ST 148. 8ab 160. 0ab 161.5ab 15.6ab 16.8a 17.0a 131. 6bc 126.3b 124.8a
SII 156.6a 166.2a 166. 6a 16.6a 17.6a 17.6a 140. 1a 134.5a 131.9a
CK1 132.4¢ 127.9e¢ 122.9e¢ 13.1e 12.3e 11.7d 120. 6d 112.7¢ 106. 3¢
CK2 136.3¢ 133.2e¢ 126.5e 13.6d 13. 1de 12.7d 123.9cd 115.4¢ 109. 8bc
F12 2008 EREHRBRAMBEFTHEN TIEFERLFSTENIN
Tablel2 Effect of different treatments on soil available nutrient contents in 2008

g R A/ (mg/kg) T A/ (mg/kg) A A/ (mg/kg)

pLE Contents of available N Contents of available P Contents of available K
Treatment
30 d 60 d 90 d 30d 60 d 90 d 30 d 60 d 90 d

cl 128.7d 134.9¢ 135.6d 13.4e 14.1d 14.2d 124.7¢ 120. 8cd 118.9cd
clI 132.9be 140.2b 142.6¢d 14.8cd 16. 1be 16.1¢ 132.2b 128.8b 126.0b
cll 137.0b 144.5b 146. 7be 15.5be 16. 7bc 16. 7be 141.7a 136.0a 132.6ab
S1 137.4b 143.5b 145.3bc 14.3d 15.7¢ 16.0c¢ 126. 7be 123.1¢ 121.1¢
ST 141. 6ab 149. 4ab 151.1ab 15.9ab 17.2a 17.2a 133.3b 130. 8b 128.5ab
SII 149.6a 157.7a 158.6a 16.9a 17.8a 17.8a 142.4a 137.7a 135.2a
CK1 127.8d 121.1d 116.4e 13.1e 12.8e 11.7e 123.8¢ 114.9d 108.5d
CK2 128.7d 124.3d 116.9e 14.1d 13.3de 12. 1e 129.9bc 118. 6¢d 112.1d

— o AT DR AN SR 53 B i 5 SRR O R I | TR IR M AR DGR I R Ak B B o

IR T AH A S5 3 S K SEA (r=0. 678, 1y 05 =0. 576, 7, o, =0.708 ) , T IEAT HLER A2 BoUAR A Ak W 3k
BIE  JIR B WA A | TR A T R )RR DGR R IR B 1 2K (7= 0. 843—0.992)
3 itig

ML PIAE Y BFSE 25 SRR WL/ RS AT I e S P R A 2 T 0TI, 5 W8 | A A v 3 20 BB il 2 4 T 7E T 30d,
FEFF IR BENCRF I N K>P>N=C, 90 d i}, /NEFEFF E3HE RN 48.9%—61.3%0 89.3%—97.2% I
B 60. 4% —76. 7% W 40. 4% —59. 3% BRI 47. 1% —66. 0% [IRR BB Sk, X —&5 R FIA 204 90 d
)5 ik, AR v 2 24 25 S5 ) O A AR R FH 9 0 R AR e 0 e 5 52 R0 8 43 32 2 S o ik ) A AL o A R it
E T

Tl A Sy 7 o 7 i BB A S BORUR, AE RS AT O i R b B T ERVER . R KR
B R B 2T A 92 S SRS FH FH AT L8 458 P R e 40 A 5 U 2 IR T R g A B e 1 e
AR IS 25 SR 57 | AS R K R AR R AR o RS 38 FE X = S8 e A 4 e ) 52 ) 70 B B 25 5, T ZKORR B AR X
T SRR | LR R e R AR Y R TR AR AR X g L B 32 B S A OK R R AR R R
PRI DG o — 5 T GRS T A AL T T8 A8 B A vy, 338 pl R s /K 3 RS (R 3 ) A8
RPN T R EARIRES (W AGERER) A BACIR GO ek . IR Ykt B R T — &R
GIARAE , 355 TC R (38 JEat R A2 26 55— 1 7K ARIE BTN, o U FH 7K A sl 20 1 TS K 2 1Y)
R R HEE AT TEEFRITR B IR 22 W R, [R5 AR 3G T K 73 AR RS 1 B
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PEUC AR KRR BE R 1 A ML A A AL LA - 3 2 o+ 3 FL R Ay B IR, M T ol g FE AR 2 1
Bt S R A R, D sk S TR R A A] R A A A SR RS R AT S, R I AR E A WU AE RS A
I pN T S N OB N oy £ oy 16 T oy SR O] Y B 9

N FE T W, KR o AR B A5 2R RS A8 0T DA 3 3R 40 % i, Je H ISR A Ao+
HERRL A B BB E Y AR AS R IESE T R AR5 FEFE S B R B A € NP K 74
AT DIE N -3 ) I 5 38 37 0 2 A SR T, 6 3 MR RN 3540 s (3G =22 T 3 RN, AR50
i — LA 5E R I KRS N A AR B S 56 MU RS2 40 & RGN B B3 . S IR A L, oK
Fe AU B4 A T A W T ELXT - RS M T BB RN s R
71~ SRR A B 1 I R O TS 1k AT LR | A R M S A R R o A R i e O
A, I, KRBT A SR 35 5 T R, AU B T 9 7Kk B A X RS RE IS R L
W Z I EFRT R ER)Z U SR A T 1 KGRI A 2 9 - S8 A 558 8 A R T S0 A 4 R O e 1 4
1o, (M AR A BRI B SK AR TSRV, MR A R R A WL RN - A R S0 R RN b 1) 32 2R
30 3 AR FE EEAEA . R — R N A R R A R E S S
R I PRSI R AEAS R Z RIS RS AR 05— 5 AR W AR S L i i N P S B
FEOCE A T BRI ARG IR 4y 0 I AR IR | B R R R A BEIA IR i A
o 25 B RTIR IE SR T B S R i+ SR W RN 0 25 608 T ZE 1 /KR B R AR U
TR B Y R A R B L R B A R T R T A AR T, DA B AR v T 1
fEJT,

ARG KRR G S RE AT I 25 & 78— 5T, #8713 A 34 FH 52 43 B TR B 5
XoF A SR A 355 R R A 2 A0y B iR A LA | R AE T A ZE 360 b A B i — 20 U B ST 45 SR R 8 A RS T8
FH J 7K Rt AE K 43 BRER AUt — 2 PR AR . BUKREAR B CF 429 30 d 5 4% SR BCHE /K il 1Y
Tt e PR A FE MR ()38 7 1 T BE B BEAE A2 R AT P R e B ) e ], SRR A 2 T BUOR KB W R
SRS B KGR A BRSSP AR E AR TS G TR FRATE DR FFA I 5K Rk B iU S & AE AT
FEFFIA FT , ZK FEAR AR 2B SR FH 0 /K T R ARk i, JFL T ) 7K 437657 38 1 D DU AR 4 /K RS S [R) AE B X K o 1 7
B IEA TR AKVER , SO — DT L v A S0 A W RN P AR RS A T8 i R 5 43 R, 2 1 5 AT A Y
A SERTAEAN  — EDAE H FR A3, B 4% HE DR S % 5 P00 AT DA 5 7K 20 R FH SR, A B R K B8R
4 it
4.1 /NEFEFFEH G, TE 0—30 d AR 5 WIE i S R 202518 . 90 d B BT i 3k 3 1 48. 9% —
61.3% , FEFFHIRTREHRRIN KSP>N~C, KRR N REFF I i R M IR B OR Y B =
T AR
4.2 /NEFRSFFIEHGE , 8k Yk S mrib R n , S 2R D | 5 SRR b A RRAE . £
PR FIRTG e R FARE  VE 1 8 C  5 T RE R, T T A 2 e O 1 S B A R T g R S
HBRRE B AR AR KRR T R W RN T 38 0 TR R B S Y B RS A A
AT DA = T A 8 At 6 2, P e v %o A4 R S 2 R S A SRR
4.3 /NEFSFFILH AT R RIEA DRSS i, AR RS AL S A DL R o
)t v A5y R R R o L PR RS AT T R B A R Y IR
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