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FEAR TR IE, B.22 55 W3 o GO R G 1 2 R B 09 3 0, 5 FF 8 T 7 Ak T A 355 %68 BRI 199 2 5% T 0 2L, 9
TRAE B WSS o (2) B FT 30 S it Ab E 45 Ak 3L GE 0% 38 AR Bs 1 B S A i iR LT R AL AR
PE B A D A TR A TR B A TR R R A R A A A PR XA 22 RN L BR TR AT IR
FH T2 7 1% 5 NP b3 (SNP, , %% FF 3 000 kg hm > + N 150 kg hm > + P,0,75 kg hm ) DL &b, F5 FF i FH AE it A A0
B A BRI A A S DR BT S AL RGNS R R T B XA (R E SRR B A 25 S, BRIk, R AT A HE B b AR
AB G FUH I LR, B RS L RCE W B 5GP, A R T A SR EE 03, H P RS R A G it
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Vol. 51,No. 1
Jan. ,2014

3 000 kg hm ™ + N 225 kg hm ™ + P,0,112.5 kg hm > + K,0 56.3 kg hm > ) R F R B %,

XBEH
FESES S143; S154.36; S511
I E AR 2 2 42 o B T AR SR AR W RS AF 5k
P ) A5 R TR 2 [ AL R B ™ R R A A Y AR
B T BO 5, 38 07 58 23 Hb DX R A W F6 FF 4K
BEpe ) MAS IR g AR T B, A AR 2SO
SRR T HL ™ T g s S, X Al AR 2 A 8 T
FEE N WETER I RS AT S A T B L A
KERRE B B RS S KT R, & — Mo
A AL BT AR B A R B ROK A A 2
it B B S G S A O A AN B 1
T e RIE N — 2 5 KRR 5 2, B
GRS N N2 AR R o £ 5 N
B TR IS 3 AT A 2% 1l s S A I A A, A A AT A
8 N S (iR < - =T R N R 1 T R = £
B, HREFFEERSGER PR RMARE =

T FFI8 W R[] B ARAE 5 4 830 B 5 AR B ; B 2B 0 5 W 0 1k
3k FRIR A A

KIS IR, C/N —f Ky 60 ~80 L&A, i 75 FF 15 1
S b LB SR P 4 T BRI R AT A T
— s LA NP R C/N LG i R FE 4
o s L AR AIE R A e o e )
WF5E 3 W], RS FF 4 540 FH O VA 0 #0440 1 390 g 6% &
SR M A T L R R R T A R 1O
WG DR e L S R A E RS . BT
S U5 4 vh e A WL TC LR TC A 6 T A 15 A 80 SR
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FEHEA , 08 i AE TR AT ik TG A [R] L 41 4k JE X £
B | AR A A W SOl R 5 R e R A
P 5 B9 B AR D B 2800, Ry A 5 B R A R AT
R e 3 I 77 B AR — T 1) B A H A AR A

1 bR ik

1.1 IR

T 2010—2012 4, iz 4% 76 VL VG A ol K 2= B 5 bl
JKFESEYG H (28°46" N, 115°55" E) #E47, X5 )& T
VA 2 XU B S, 4 2 R BHLEVER St i 4. 79
107 J hm ° 4E¥ H AT 1 852 h 4 A ¥l =0C
B AR IR 6 450°C AR FE/K & 1 624 mm , 473 <R TE
17.1 ~17.8C 2, X+ Rh kT FH MWL ML
Bt R MR 2T o A X IR TR 2
(0 ~20 em) pH4. 85, F LK 39.01 g kg ™', &% 2. 17

1.2 KEigt

At O MALF . (1) CK (Hj #% #F 3 000
kg hm ~?) 5 (2) SN, (#5 #F 3 000 kg hm * + N 150
kg hm ~*) 5 (3) SN, (# #F 3 000 kg hm * + N 225
kg hm %) ; (4) SP, (% #F 3 000 kg hm > + P,0, 75
kg hm ~*) ; (5)SP, (##F 3 000 kg hm ~* + P,0,112. 5
kg hm %) ; (6) SNP, (#% #F 3 000 kg hm > + N 150
kg hm > +P,0,75 kg hm ) ; (7) SNP, (#5 #F 3 000
kg hm > + N 225 kg hm > + P,0, 112.5 kg hm *) ;
(8)SNPK, (#5#F 3 000 kg hm ~* + N 150 kg hm ~* +
P,0,75 kg hm > + K,0 37.5 kg hm *); (9) SNPK,
(F5FF 3 000 kg hm > + N 225 kg hm > + P,0,112. 5
kg hm ~* + K,0 56.3 kg hm ~*) , Hh fEFF 3 8 F 1,
I FH B A5 FH A AT 3 EH OBy B8 BIL A 058, 35 A B i K B2 Ry
150 ~200 mm, &AL EE 3 W, HEHLHEST, /D
XIAA 33 m* (11 m x 3 m),/NX [ H & 30 cm

g kg™ BAMRAL119.2 mg kg, 2250. 49 g kg AL -
B 41,28 mg k' B 35,85 ¢ k- HRcH 73, 40 WUKTRHERE T o BT FIECIE IR B A O 5 B B4
mg ke~ .C/N I 9. 04, JNE, BRI AL s . AR it ik 1,
1 KwaE
Table 1 Treatments of the experiment
4b A N P,0; K,0
Treatment Straw (kg hm ~2) (kg hm %) (kg hm~?) (kg hm~?)
CK 3 000 — — —
SN, 3 000 150 — _
SN, 3 000 225 — —
SP, 3 000 — 75 —
sP, 3 000 — 112.5 —
SNP, 3 000 150 75 —
SNP, 3 000 225 112.5 —
SNPK, 3 000 150 75 37.5
SNPK, 3000 225 112.5 56.3

1.3 WMEMBESA*
- R R BOK R Y A F B Be 2R B L5
TS R B A I 2 o AR E BT — R R A 3 IR
fr i FC O N7 b SR R, LR 3 R ATEY H 8:00,
14 :00 1 20:00 JM5E 0 ~5 ¢cm 5 ~10 ¢m .10 ~ 15 cm
FI15 ~20 em £ )2 Hil , fe 28R I 3 R AP 21K .
KR B ) SR B AR R AR B 2R
AR o BRAE DT R R R RROK R R W] LR, £
R R AR A1 Bl % T 20 A 4, AR B A ZEAR B
FHIC TR 09 bl K 85 BE 0 4= Rl R, B A5 30 AR bR - 4

B/ANX S mUBORE IR IR 20 0 — R AL, B Al KT
Jaid 1 mm G, JFE T 4CORA P RAF . A R
T2k R T 0T T ROR P B R R A k. 4

B IR0 A AR AR R R 2, BB B T IR R
e E R T G 1 5 B R [ U U v M 2 G

77 S AR WO AN R WA k. HLR
METTEZH R 1T ] 4 ad AL S R
o e P B R DM R O AR 9 P R P O I - U R
B L AR E R AL B R 3,5 A B K A7 R L (8
PE RN B UK (W R cl D A o
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0.05 mol L' &y B A 22 5w B /i, IR W TG 5 424 h
JG 1 g T3h NH,-N (1 2 58 B0 R | 5% AL % 7 L
24 hJ5 1 g bR A B A0 22 SORR R .
1.4 ¥iEAIE

Lk 3 AE I I i B A — 2, AR SC L 2012
AR EBE B, iz H Microsoft Excel 2010 Ak F %5
#ii o 1 DPS V7.05 ZGEH A7 B &t , Hl LSD (least
significant difference test) HATEEASE 1 22 7
FE .

2 iR HHe

21 BRATCHBEEABLGLENN LTEREDN
A

2 a0, 2B 0 ~5 em + )2, SRR (h
Jita A% AT 4b B ) AH L, A% AT I8 H PG E Ak AT 4b BE 8 .00 Hiy
IRELE T 0.2 ~3.7°C, 0l 14:00 Hb & [ SN, F1 SNP,
SN BT 0.7 ~6.9°C ,7E 2000 MR #2557 0.8 ~
2.8C, FHMO0~5cm +J2, 5XEAM L, #FFiE
] P ot A TS Ak 38 8 - 00 by 42 %5 1 0.3 ~3.3%C 1M
14:00 Hb i H A SN, F1 SN, Ik T X5 #4300 B I 17
1.8 .1.0°C, 7 20:00 MR 70.7 ~2. 1C , LA
W10 ~5cm 2, B SN, 55X MR B —3Hh , # F ik
P TiC i £ RS 4h BE 8. 00 il bb X FR 3 T 0.1 ~
1.3°C, 7 14:00 Myl B SP, #1 SNP, &), B4 1 0.3 ~
1.1°C,7£ 20:00 #4275 1 0.1 ~0.6°C . A
MR HA2EE (K1), 28 0 ~5 em, F5 #1386 H T
it A Ak PR R H bR S AR R BE Sl 3.5 ~7.9°C L 8
PR 0.9 ~ 5.3°C, [ A% F BE H 10.23% ~
60.23% , 7% 5 .% (p <0.05) ; FFFEM 0 ~5 cm )%
H il A2 AR B 5.9 ~8.0°C IR T Xf IR 2. 44% ~
28.05% ,2: 5% W3 (p <0.05) s A 0 ~5 cm 1Y%
H b iR S AR Ry 5.7 ~7.8C AR T X IR 1.27% ~
27.85% , =5 W 3# (p<0.05),

Wit 2 URBE 0 1 0, # AR e 1 R R A A
B s R, AT 5 ~ 10 em 12 R R A
HH e it b A &b B (4 Mo R H % 22 S BRI 1.8 ~
3.9°C , REAKHE B K 30% ~65% ;i 4E 10 ~15 em +
JEAb B A 22 B A R 0.3 ~ 3.0C, B AR IR
6.25% ~62.5% ;7F 15 ~20 cm -+ J2 b B[] 2% BF Y
HF0.1~1.5C, BEMRIEE N 4% ~60% ., F5HEIATE
5~10 em £ 2 F5FF 40 B ECiE £6 AE Ab BE 0 H i B g
LN HAK 1.6 ~3.5C, B AR IE B 24.62% ~
53.85% ;Mi7E 10 ~15 em + 24 FHA] 205 1.1 ~

1.7°C (5K IS B N 24.44% ~ 37.78% ; fF 15 ~
20 om - JZ 0B A 22 B AL N 0.3 ~ 1.4°C, [ % i &
HT7.69% ~35.90% , WAL S ~10 cm + 2, 5
T FE TG A B A 0 )t 0t D 2 2 e ) BRI 1. 2 ~
3.4°C , BEAR IS B 21.43% ~ 60.71% ; i 7F 10 ~
15 cm+ 2 4b B E] 22858 0.6 ~ 2. 1°C, FEARIE BE
13.04% ~45.65% ;7E 15 ~20 cm + )2 &b B 7] 2% 05
LA 0.1~1.0C ,FELIEE N 2.50% ~25.00% .

Hi1 3R M5 R R S i A B, LR A7
SRS B Y g R R A K
FEESE T, XA YR R OK Y E IR &
Fpm Y R A R HOK A B St S R
JEA ) L R, W Ramakrishna 25 BF 57, % FF
3 EEEN 10 om DLN %2 LA E R, XF 10 em
PATF 200 B B AR B3, R gk
FW REHE G, R B T, R
% 02 R BE i 8, R R T A W B 1
oo 1 AT E W], B 2R A A T G b
o5 TR ROAR BOK IR A 3.4 ~5.1°C,5 em 3
b R AR 1.2 ~4.2C , 10 em AL FRFEAE 1.5 ~
2.0°C , A5 A 550 T R PRI R B, R T
T HER R A A M) T A LR R A A K RS B
REMEE, AL RS 45 e —5, KA
7] A 7 399 5 %0 BEOMT LL, RS AT R I fb AR b T 7R
8:00701 20:00 475 + HEI B, i 76 14.00 [ + 4
W . MHLIE F B 25 4047 0T LU R AT I T I it
AT b By % I b 38 b R B 24 T X B AL B, L
KR WA TR G R, R AT R S
X B8 6] f) 2 B 7% 97 20, VRT3 58 97 Uk 55
2.2 FEFFIE EELME S B BL ) 4K BE X AR BR L HEA A

7/ R:ap=A1

I [ Ak 3R TR B S Gl A RO B 3 R
BT SN, &b, FF 6 T BC i Ak A 4k 2 0 AR B 8
MR R E S T (RS AT A ) (p <
0.05) , 3 mig EE K 7. 16% ~ 135.8% , H.rp SNPK,
BE R Z iK% 38.50 10°CFU g~ s Bk T #% AF3E 1 it
TG NP [X 2H i) 1% 5] 3% 1k 22 5 A, Ho Al IX 20 4 o ik
B EVEIE R WL W7 I, R AT I AR I 45
Ak B 3 v T X R (p < 0..05) , M AR, Ky
61.36% ~196.7% , H:rh SNPK, Bl & &£ ;i T FF
7 F it N 1620 ) R 1k 3 8 8 1k 25 S 0, Hoft IX 4
] 25 5 W3 . L 7 I, A AT O P 4 JE b B 5
TXFIE 2.27% ~20.45% , H:rh SNPK, 15 3] % K, 2
A TR A B R GA B B EVEZE R . BT SN Ah, R AR B
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F2 FEEHEHBEREA R G IR A B B iE A B £ R R EUR (°C) ;S
Table 2 Effect of straw incorporation plus application of chemical fertilizer varying in ratio on soil temperature

in different growing periods and at different soil depths

+ R e 2 F I Booting stage F+ 4 Full heading stage JEI Maturing stage
Soil depth Treatments iy %] Hour EEEA iy %] Hour H# % it %) Hour EEES
(em) 8:00 14.00 2000 Daily range g.00 14:00 2000 Daily range §.00 14.00  20:00 Daily range
CK 21.1 29.9 24.0 8.8 a 25.6 33.8 28.2 8.2a 27.9 35.8 29.8 7.9a
SN, 24.0 31.9 26. 1 7.9 ab  25.9 32.0 28.9 6.1b 27.9 35.1 30.0 7.2ab
SN, 22.5 23.0 26.0 3.5d 26.2 32.8 29.1 6.6ab  28.0 35.3 31.2 7.3ab
SP, 21.3 29. 1 25.0 7.8ab  26.0 34.0 29.0 8.0a 28.3 36. 1 31.2 7.8a
0~5 SP, 22.8 29.3 24.8 6.5bec  27.3 33.8 30.2 6.6ab  28.8 35.5 29.9 6. 7ab
SNP, 24.8 30.1 26.8 53¢ 27.2 33.8 30. 1 6.6ab  28.8 35.8 31.0 7.0ab
SNP, 23.2 28.2 25.8 5.0cd  27.9 33.0 30. 1 5.1b 29. 1 32.4 31.3 3. 3¢
SNPK, 23.1 29.0 26.0 5.9c¢ 28.9 34.9 30.3 6.0b 29.2 35.1 31.4 5.9b
SNPK,  23.2 28.7 24.8 5.5¢ 28.4 34.5 30. 1 6.1b 29.0 34.7 31.3 5.7b
CK 20.0 26.0 24.0 6.0a 25.3 31.8 29.2 6.5a 27.5 33.1 31.2 5. 6ab
SN, 21.0 25.2 25.2 4.2b 26.0 29.8 29.8 3.8bc  28.1 32.4 30.0 4.3ab
SN, 21.0 24.0 24.9 3.9bec  25.9 30. 1 30.0 4.2bec  28.5 32.9 31.1 4. 4abe
SP, 22.0 26.2 25.8 4.2b 25.8 30.6 29.0 4.8ab  28.8 32.5 30. 1 3. The
5~10 SP, 22.1 26.0 25.0 3.9 be  27.1 31.2 30.3 4.1bc  28.7 32.6 30.0 3. 9abe
SNP, 24.1 26.3 25.8 2.2cd 27.2 31.8 30.3 4.6bc  29.0 32.7 30.7 3. 7be

SNP, 23.1 26.0 25.2 2.9bed  27.2 31.5 29.7 4.3bc 28.9 32.7 31.0 3.8bc

SNPK, 23.2 23.5 26.0 2.8bed 27.2 30.2 30.0 3.0c¢ 29.3 32.9 31.0 3.6bc

SNPK, 23.2 25.3 24.8 2.1d 27.6 32.5 30.2 4.9ab 28.8 31.0 30.2 2.2¢
CK 20.0 24.8 23.0 4.8a 25.2 29.7 28.3 4.5a 27.5 32.1 30.1 4. 6a
SN, 21.8 26.2 24.9 4.4 abe 25.8 28.0 29.0 3.2a 27.5 30.5 30.1 3. 0abe
SN, 21.5 26.0 24.1 4. 5ab 25.2 28.0 28.0 2.8a 27.2 29.9 31.2 4. 0ab
SP, 22.2 24.0 24.0 1.8d 24.8 27.8 28.2 3.4a 28.2 31.9 30.0 3. 7abe
10 ~15 SP, 21.0 23.5 24.0 3.0bed 26.4 29.0 29.8 3.4a 28.2 30.3 30. 1 2. 1c
SNP, 22.3 24.0 25.0 2.7cd 26.5 28.8 29.6 3.1a 28.0 31.5 30.9 3. 5abe
SNP, 22.0 24.0 24.9 2.9bed  26.8 28.9 29.8 3.0a 28.7 30.2 31.0 2.3be
SNPK, 22.8 23.2 24.8 2.0d 26. 1 29.2 29.5 3.4a 29.4 32.1 30.7 2.7he
SNPK, 22.3 24.2 23.8 1.9ed 26.8 29.0 29.7 2.9a 28.9 30.3 31.4 2. 5be
CK 21.5 23.8 24.0 2.5a 24.0 27.9 27.2 3.9a 26.8 30.8 28.9 4.0a
SN, 22.0 24.0 24.1 2.1a 25.5 26.9 29.0 3.5a 27.8 29.3 30.9 3. 1a
SN, 22.0 22.8 24.4 2.4 a 25.6 27.0 29.2 3.6a 26.9 29.0 30.1 3.2a
SP, 22.0 23.2 24.0 2.0a 25.3 26.9 27.8 2.5a 27.0 29.9 30.9 3.9a
15 ~20 SP, 22.5 23.8 24.1 1.6a 26.5 28.0 29.0 2.5a 27.0 30.5 29.0 3.5a
SNP, 23.1 23.1 24.17 1.6a 25.4 27.8 29.0 3.6a 27.9 30.9 29.8 3.0a
SNP, 23.1 23.1 24.1 1.0a 26.8 28.0 29.3 2.5a 27.2 29.6 30.7 3.5a
SNPK, 23.2 23.1 24.3 1.2a 26.8 27.8 29.4 2.6a 27.8 30.2 31.4 3.6a
SNPK, 23.4 23.5 24.8 1.4a 25.5 28.2 28.2 2.7a 27.6 29.7 30.8 3.2a

7 6 — )2 [F 50 B0 5 A 6] 50 32 7R Ak P ] 22 523K 5% 535 7K F- Note: Values followed by different letters for the same soil layer in the same

column are significantly different between the treatments at 5% level
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90r =0~5cm #5~10cm  =10~15cm =& 15~20 cm
8.0
7.0
6.0
5.0
4.0
3.0
2.0
1.0

®#0~5cm  z5~10cm  =10~15cm = 15~20 cm

FREMIH %%

Daily range in full heading stage (°C)

ZeREMI H =

Daily range in booting stage (°C)
wn
(=)

CK SNI SN2 SPI SP2 SNPI SNP2SNPKISNPK2 CK SNI SN2 SPI SP2 SNPI SNP2SN
AEFE Treatment AbFH Treatment

PK1SNPK2

90 ®0~5cm #5~10cm =10~15cm  ®15~20 cm

8.0
7.0
M =60
ﬁ 3
= E 50
= £ 40
=30
B 250

1.0

Daily range in maturity period (°C)

CK SNI SN2 SPI SNPI SNP2 SNPK 1 SNPK2
Qb3 Treatment

Fl1 A AT I TG A T E 31 A P X A T 2 J2 58 22 B9 5 Tl
Fig. 1  Effect of straw incorporation plus application of chemical fertilizer varying in ratio on daily varation range of soil temperature

relative to soil depth

R3  FEFFIE HELHE A [ b4k AR X AR BR 1+ SRR 4 M B9 2 0

Table 3 Effect of straw incorporation plus application of chemical fertilizer varying in ratio on soil root micro-organisms

Ab g Y0 TE Bacteria T # Actinomyces H.1H Fungi AT AOB
Treatment (10°CFU g~ ") (10° CFU g™ ") (10°CFU g™ ") (10° CFU g™ ")

CK 16.33f 19. 80g 0.44a 11.53d

SN, 17. 50ef 31.95¢f 0.47a 12.39d

SN, 18. 83de 32. 40f 0.51a 17.91be

SP, 28.33b 34.50e 0.49a 18.37be

sp, 26.67b 36. 34d 0.45a 17.25¢
SNP, 19.50d 43.43¢ 0. 46a 19. 04b
SNP, 23.00c¢ 37.50d 0.45a 20. 88a
SNPK, 38.00a 58.75a 0.53a 18. 42be
SNPK, 38.50a 56. 40b 0.51a 18. 72be

b 3 A A B A AANF RS R 4 B NB WE2HTA PB LU FE 5% T ACD

Treatment (10° CFU g 1) (10* CFU g ") (10° CFU g™ ") (10* CFU g™ ")

CK 4.17e 0.45¢ 3.48¢ 0.75d

SN1 5. 88de 0.47e 3.61bc 0.95d

SN2 5. 84de 1. 50bed 3. 69bc 2.00cd

SP1 5.79de 1. 15¢cde 3.99abc 1.74cd

SP2 9.15¢ 1. 50bed 4. 19abe 3.55b
SNPI1 6.36d 0. 70de 5.64a 4.09ab
SNP2 8.76¢ 2. 00b 5. 02abc 2.72be
SNPK1 14. 64b 1. 75bc 5.56a 5.48a
SNPK2 24.24a 4.00a 5.22ab 5.33a

B 3 AN A [ SIS [ A T B4 ) e 7R 22 57958 5% 2 % 7K F Note: The data in the table are means of 3 replicates. The differ-
ent letter in the same column indicate significant difference at 5% level. AOB: ammonia-oxidizing bacteria; AANF: aerobic authigenic nitrogen-fixing;

NB: nitrite bacteria; PB: phosphorus bacteria; ACD: aerobic cellulose decomposing
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FE Pt e TES Ak 38 g 0 S Ak 40 1R B i 35 o T 0T IR
(p<0.05), BahnigBE K 7.46% ~81.09% ; [ T F%
FFIE I AC i NPK X 20 8] 22 5 A8 o 2 A1, oAt X 24 [i]
Bk W22, A AERA R, BT
SN, SN, i1 SP, &b, HAhFEFF 4 H c it £ S Ak 240k =5
BT (p < 0.05), BN iE BE Sk 40.05% ~
481.3% , Hirh SNPK, % & ¢ £, ik 3| 24.24 x 10°
CFU g™' PRl AR 40 TE J7 i, Bk T SN, &b, B 1 16 H
P it Ak T Ak BE 2 E TR B (p < 0.05), Ho
SNPK, $§ & fix 22, X BRIRAR, B & 2 5 & 1Y 7. 89 4% 5
Bk TS AR IR e P IX2H ) 22 5O G 2540, o X
MR BN W FMEZER (p <0.05) o R AR H A HE 1k
JIE A Ak 3 ) Wi A0 TR B TN B, N I R R
3.74% ~62.07% , 3t SNP, .SNPK, fl SNPK, 5 %}
FRAR L 22 73 i 2 (p < 0.05) , {H X 2 [H] 5 K 35 3 &
EHEEF TIERMEFER S AE T, BR TSN,
SN, I SP &b, HoAth 4b ¥ 3 25 w5 T X B (p < 0. 05) , H:
o SNPK, ik 3] & K, X MR AR, i & B FH W
6.31 1%,
2.3 FEFFIE HE B R [E b 4k BB X 4R bR - AR R

4 B 5 i

H I 2 ATLLE th, F AR C i £k IE 4% A 248 %6
HR PR A 1 5k S Ak S0 DR Bl L b S T 3 A ]
() 4 = VE 1T AE AL R R) A7 AE — 5 1Y 25 5 o i AL &
il 05 14 TR, R A FH it A T A% Ak 3 Y AR TR
filg 3% M M PR R 1L 11%  ~ 126.2% , o 4b 3
SNPK, ik 5| f5r K, 45 &b 3R /NI AR Kl SNPK, >
SNPK, >SNP, >SNP, > SP, >SP, >SN, >SN, > CK,
L FE SNPK, .SNPK, SNP, 5% BAHIL 22 F B & (p <
0.05) . Ik i Pk 5 1m0, + 48 g il 3% 1 A2 1R 3 LN

1.6 % i AR AL Sl Catalase = Ik Urease

1.4

1.2

FigE 4 Enzyme activities (mg g™)

d

CK SN1 SN2 SP1

SP2 SNP1  SNP2 SNPKI1 SNPK2
Ab¥E Treatment

0.217 ~0.381 mg g 'h ™' Za], Hth SNPK, ik 3| 5
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Fig. 2 Effect of straw incorporation plus application of chemical fertilizer varying in ratio on enzyme activities in the rhizosphere
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EFFECTS OF STRAW INCORPORATION PLUS CHEMICAL FERTILIZER ON
SOIL TEMPERATURE, ROOT MICRO-ORGANISMS AND ENZYME ACTIVITIES

Yang Binjuan' Huang Guogin'®  Qian Haiyan®"’
(1 Research Center on Ecological Science, Jiangxi Agricultural University, Nanchang 330045, China)
(2 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)
(3 Office of the Mountain-River-Lake Development Committee of Jiangxi Province, Nanchang 330046, China)

Abstract In order to explore effects of straw incorporation plus application of chemical fertilizer varying in NPK ratio
on soil temperature and moisture conservation and soil-root biological properties, a field experiment was conducted. Re-
sults show that the treatments of straw incorporation plus application of chemical fertilizer varying in ratio raised soil tem-
perature at 800 and 20:00 and lowered at 14 ;00 in all the growing periods, compared with the control. Analysis of soil
temperature shows that the range of its daily variation was narrower in the treatments than in the control and the difference
was significant. However, the difference was getting less significant with the increasing soil depth, which means that the
soil temperature regulating effect of the treatments was declining gradually. Besides, the treatments significantly increased
the populations of bacteria, actinomyces, fungi, ammonia-oxidizing bacteria, aerobic authigenic nitrogen-fixing bacteria,
nitrite bacteria, phosphorus bacteria and aerobic cellulose decomposing bacteria, but generally the difference between the
treatments in the effect was not significant. All the treatments, except Treatment SNP, (3 000 kg hm > crushed straw +
150 kg hm >N + 75 kg hm *P,0,) , were higher than the control in activity of catalase, urease and invertase, but the
differences were not very significant. The findings demonstrate that straw incorporation plus application of chemical fertiliz-
er, though varying in ratio, may reasonably regulate, increase the population and activity of soil microbes and help im-
prove the soil eco-environment. Among the treatments, Treatment SNPK, (3 000 kg hm ~* straw + 150 kg hm > N +75
kg hm * P,0, + 37.5 kg hm *> K,0) and Treatment SNPK, (3 000 kg hm ~* straw + 225 kg hm > N +112.5 kg hm ~*
P,0. + 56.3 kg hm > K,0) are the most significant in this effect.

Key words Straw incorporation; Different ratio of fertilizer; Soil temperature ; Rhizosphere; Microbes; Enzyme ac-

tivity
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