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Changes of microbe and organic matter content in paddy soil applied with straw,

manure and nitrogen fertilizer

XU Renliang'?, WANG Jianfeng' , ZHANG Guoliang®, DAI Qigen'"*
1 Key Laboratory for Crop Genetics and Physiology of Jiangsu Province, Yangzhou University, Yangzhou 225009, China
2 College of Life Science and Chemistry Engineering, Huaiyin Institute of Technology, Huaian 223003, China

Abstract: Changes of microbe and organic matter content in paddy soil applied with straw, manure and nitrogen fertilizer
were analyzed. Experimental plots in the rotations had 10 treatments, i. e. with or without straw, manure, nitrogen
fertilizer and a control. The amount of straw was zero or 6000 kg/hm”, that of manure was zero, 1500 kg/hm’, 3000 kg/
hm® , 4500 kg/hm’, or 6000 kg/hm’, that of nitrogen fertilizer was zero, 240 kg/hm’, 270 kg/hm’, 280 kg/hm’, 285 kg/
hm’, 300 kg/hm’, or 330 kg/hm’. The results showed that with the range of nitrogen fertilizer application of 0 —330 kg/
hm’, increasing nitrogen fertilizer could promote the decomposition of straw at the situation of straw amending into soil.
Each measure of straw, manure and nitrogen fertilizer could increase the bacteria, the fungus, ray fungi quantity in soil in
some degree. The synthesis applying with straw, manure and nitrogen fertilizer could coordinate increase microbe quantity
in soil, enhance the soil biomass nitrogen and organic matter content, and when the quantity of straw was 6000 kg/hm’ , the
quantity of manure was 4500 kg/hm’, the quantity of nitrogen fertilizer was 240 kg/hm’, the effects were better. It
indicated that a good amount of manure and nitrogen fertilizer could increase soil microbial numbers and organic matter

content in straw amended agro-ecosystem, which was very important in improving soil fertilization.
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A Z—HE . BFFERRERRRITRMARS , i TR EZERAE T2 AR TR, mEREREAN
TRIFIRE TS e . BT R MBS N2 S5 E SUE S R, WA 5 1 BB L B2 GE IR RS A
HBHEHIR, 51 R KK, BB Tk , 5 2 R W E T R, BB E RV IE R & Wi mE s
BEIEHIBTT. Uk, N2 E BRAL BRAIA RS AT, AR SRR T | B R I5 Y SF Rl

RH&EEREOR R B PEEFRTE, BYR R MFEMRAE, REROAREE . BT
HIEEH , RRIEVFEFTRET AT B T BERGSF R AR TR ATRSER R, BRETIE
FEL 7 35 FE - SRR 5 398 R T DA S AR K RS = B O T OB ST I 94N E R R B aRaE . ZEfkE B
AN R R T AR P, 13 H BRI HPIRL T, HIEA VU AR A Z B I TAEE M) KRR A EER
H, KERFFFEN, AHUCIESIE 3%, Rl RAE S TIR A5, P81 130K JIE S AR AU IE 1L
e FRE A Y SR A BRI B RMER o+ YR L Y R 5 b SR8
I E S, e A Y B R R BRI o T AR B SE K 2 JR BR TR AT FE A 0 3
At A PR B RAE 3R M358 , X 25 & WF A AS FHIE B (TG & e FH A ATLAE 0 U1 1 - 33 A W 200 o it D
fRiE. U, EBAFSFE H B A e A AUIE AR XS KRS 1 A k0 o) H 83R48 B g, 32 i #s
R HA&MA T EENAVIEMAEGHE, X TR 1R EEARLE L,
1 #RE5HE
1.1 5 R S5 H

BRI T 2007 48,2008 ETEVLHE ZIEH AURRGHAT , B/ E , LRy PR L, %5, LIRA
WUREEN 22.07 g/kg, &2F 1. 24 ¢/kg, f#A 105.31 mg/ke, HRHE 17.7 mg/kg, HAAH 124 mg/kg,pH 1H
J98.06, HXmF R 15,
1.2 it

R RFEFHEH A HUIEMENE 3 R, IA 10 MBI (R 1) o B0 3 RERE, FEILK AT, /NX
TR 40 m” , /INIX [6] + 358 98 4 2, SR B HE . L P RS FE 6 H R 6000 kg/hm” (4 243 /N3 7= & 6000 kg/
hm® | 2% BARZEFRA YT ) o FEFFNERS , RUIBHHE, PR Tom, FIENIRE , i B HOK RS = = FoR %
i, OB FREENE SHEAL L 6:4 , BLAE SEEAL L 7:3 . FENETERFBINGE A , BENEERBAR)E Sd i , FRALAE
54 83 H&iE—F. BYE(EIRDT=6% ,BHLE=30% ) &5, KBTS HS HEM.6 H16 HE
AR, 7 MR, BE 3 AN, BRIETTHREE 30 om x13.33 em, H BB HER MR H#1T,

F1 AWt
Table 1 Experimental design

e FEFF A AHUE A Yri sz
Treatment Staw Manure Nitrogen fertilizer Purity nitrogen

reatmen /(kg/hm?) /(kg/hm?) /(kg/hm?) /(kg/hm?)
2% 5 ( CK1) Control 0 0 0 0
5 #F (CK2) Staw 6000 0 0 42
4 HLAE ( CK3 ) Manure 0 3000 0 60
I (A1) Nitrogen fertilizer 0 0 285 285
RUE + F55T ( A2) Nitrogen fertilizer + Staw 6000 0 240 282
B + FEFF (A3) Nitrogen fertilizer + Staw 6000 0 285 327
B + F5FF ( A4) Nitrogen fertilizer + Staw 6000 0 330 372
AL + 7 BLIE + JFF (BL) 6000 1500 300 372
Nitrogen fertilizer + Manure + Staw
RIE + 7 UL + 77 (52) 6000 3000 270 372
Nitrogen fertilizer + Manure + Staw
BUR + AT HUE + 577 (B3) 6000 4500 240 372

Nitrogen fertilizer + Manure + Staw
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1.3.1 R R

FFR S MASE: " E , JEJe AR K X FE =10 em x5 em, L2 H 1 mm, JHRREF R TG, B E S
em ZE TR JE S MR B ARERAE R S o(TF) ,ERFHEH K (6 A 15 B ) R ab AT # M 48 i 1+ 4, %
BEOA TR 2B AEMAR ., BLE 3 MEE, W LXK (CK2) RAMEX (A2) MIm RAEX (A4) , F 43
3WEL, FEPLIK ATt BERE 10d B L Yoke S HURE 13 IR, £ 10 A 15 HBURRSE R, SR UCHUH A e At
THRE
1.3.2 Ay AU & B RTE

2 BRIBRNE ™ 1 7 0 R K R B AR PR A AR P - AR ) (LR AN B LT R T ) OB
PIESA, MR K AR ER —RIZH BB B3, IR M B 7ER A LR VIR R L4, R N AR ER
TAE. AEYIRARREAETHEL, 2R A A4 S FRIE SR IR BRI G 1 SR KRR S T
REEFrEE . HIRPRAEYESRRABCER R BAENE . 7EKRE 2 BEM B 31 2R O 3 L A
I E A YRS B, ARSI A R-SMNE T IE

2 BRE5SW

2.1 FEFFEfRARCR 0 e .
L BAREE 120 4R RBAMRERIE. g | o P s

JE A, S FR IR 68.40% —T75.80% . HEREFFIEH)S 0—  § oof Lo

60 d JEMEEEH, SR T 59.32%—T71.08% ,REFF SRR 5 2 4,/.;3”

EIHEIEX (A2 il Ad) KT ALK (CK2), %; s} /_/_?;»- i

FFEHJE 10.20,30,40.,50.60 d, RANEX (A2) #EFF4>  #73 g

A2 [ T X (CK2) 43 515 4. 36% .6.56% . 5 27 /

8.14% .14. 96% . 8. 84% .8. 32% .1. 08% , B AIEK &

(A4) [ CK2 4+ Bl @& 2. 44% . 10. 80% . 8. 24% . 00 20 40 6 80 100 10

11.56% .9. 12% . 18. 02% . 11. 76% ., 7 ¥ #F & M J§ i Time/d

60—120 d FEfEAIXT G , X — By BUAUAE SR A B Al 43 H1 BERARES

BT 4.72%—9.08% ,FEFF iR EIN T A4 > A2 > Fig. 1 The curve of straw dissociation

CK2, A LUEH, AT KR MEE H 5 0—60 d 53/ , it
FTCHLRAEA F TR FF 508 , I BLR B RAE RSN, ZRG CR E A R .
2.2 X IEAEEIRN

TR LRP S SRS IR MRS A, 5 DR B AL RRE IS, LR
R BRI ER AR KR — RS (E 2)  RPRAEER R 1R 40 i SR Z A58 A HLAE A
RUIE B 2.2 50 ;s Toie Tt A HUIE \ RAE IR EREAT 8 H 58 R R4 AR B4 2 TARMRPr L4 (P <0.05) .
525 HIXAH L (CKL) , #5 #7548 F AL B (CK2) A HUAEAL2E (CK3) At AE (A1) AR FIAR BRANAEAR B - 3 4
RO B AN (P <0.05) 34 0Ey CK3 > CK2 > AL, Ui BAitE FIA ALAE HAS F 4 H At A /UIE B8 A A
TEHIETE . MALEE A2 A3 A4 FTLIE ), ZERSFHE R DL T , B e R E A, T3 240 A A B e R T
Sy, 2t AR % 330 ke/hm B AN BCRA BT % . MHEAR (RERFF AVUIERAIE = WA E)
372 kg/hm® 4% T (B1 B2 \B3) , FEFFIE H R AE , i A HUAE e 2 £ 44 i Rt 220 2 1) e, I AR B 4 A
BRI TR AR BER S TR BE .
2.3 X HIREFEEE

TRPARNBEARARHZ  HEENEYRRR, LR HERAAS 20 HE 3 AR T A
A HUIE (CK3) A EEAR Py - 5 ) FL R BCR E X R (CK1) A R FE UG, R A3 B (CK2) it A HLAE (CK3) 7
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RIE(AL) HRE B E AR PR E FEE (P <0.05) , HRINFEFTE H RO > FAE > AL, MALEE AL,
A2 A3 A4 FTDUIE Y FEATE H + RACALEE L BB o i RAB AL B+ | H R B 2 L (P <0.05) s RS Ak
HITEOLT R FR LB R BCR B R B A3 T R . BHERE (AR AR =FNERE)
372 kg/hm® 644 F (B1,B2B3) , FEFFIE HRAAE , & A AL jta F 42 Ay 48 o 0 e 220 1 B, AR B 1 4
MEREBECEE A BE LT (P <0.05) MR LRI RAEE BEHM(P <0.05),

70000 N 16000 - 55}
— EIH?% a — *é;};ﬁ%
. ~ T -
< ‘20 L a b
= 50000 | . g 1200 . ol I g 2 KR
mim]é Ir 2, s 10000 - T T b
= 5 40000 - a ,2 2
Z 2 30000 T a a s P 2
& s b a nlzmﬂ 6000 |- a
2 20000F 3 a <y
E b b a &= 4000+ b
“ 10000 - I I IH B 2000 I
CK1CK2CK3 A1 A2 A3 A4 Bl B2 B3 CK1CK2CK3 Al A2 A3 A4 Bl B2 B3
AL B Treatment Kb B Treatment
B2 KEARASLELBARNE B3 KEARESLELHRERNE
Fig. 2 Number of bacteria in rhizosphere and non rhizosphere Fig. 3 Number of fungus in rhizosphere and non rhizosphere
paddy soil paddy soil

* [W S A NG P B R B fH Al 22 5+ @ 2 (P <0.05) # A F A /NG TR RN BB R 22 53 8.3 (P <0.05)

2.4 X EHOERE RN

2500 ¢

A R a

— R, IR B T A AL 2 1Al _ == #itht g
& 4 A5, FE AT A H (CK2) i A HLIE (CK3) FIR 2000 . ) )

JIE (AL ) 288 52 38 hn AR bRl 6 B B0 (P <0.05) 1500 | H 25
a a, b b

Tt FIA LR B8O > RE > FEFFIE B 5 X FAR PR e i
R, R T IR UL (CK3) 3Rk AR Hoxd iR
(CK1) BEIEAMLAS (P <0.05) , F#T8 H (CK2) | it
FIRAE(AL) 37 HOXT R BB R B A T o AL 2
A1 A2 A3 A4 ATDUE Y ERSFTIE F B AL T, ARARBR
AR B A B B T SRR O T , AR

TR W B
Number of actinomycete/ X 1024~

1000

500

|

CKI1 CK2 CK3 Al A2 A3 A4 Bl B2 B3

b

Kb ¥ Treatment

IR EECE T B, SRR (BEHTA
HUEFZIE=# IE AR ) Jy 372 kg/hm’ &4 F (BL,
B2 .B3) ,AERFR LM A W AR B4 2 TR LR
BE(P<0.05) ; #5411k HEAZ, FEE A YL H &
I3 T RS SRR 9 o, AR B AR B 4 AT 2 B 5
BRI ETHE TR .
2.5 MAYERRHIZN

MES JHLER T BL LASH, HAALBAR PR 3R A M B A B3 = TR AYER . BT RTE L
H(CK2) MR bR L AE MBS A L 3 (CK1) > 5. 8% LASh, HoAtjiti FiA VLIE . RIE FEFHE H + ZUE.
ARAEFTEH + BAE + AHUEHIAL R, IERPRFIR PR 3R A A= W B S A L CKL BEHEAN(P <0.05) . AL
H AL A2 A3 A4 ATLIE RS A IS O T, BEE AR A0, FER PR LR A B SR ME T
W RPr LAY RS BEFRM(P <0.05), BiAE(BFERBT AHIEMAL=%4MtRE) b 372

Ed4 kERAPELELERKENE

Fig. 4 Number of actinomycete in rhizosphere and non
rhizosphere paddy soil

* [WF ARG F-B Fon B e Al 22 5+ .2 (P <0.05)
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kg/hm’ Z%{4F (B1,B2.B3) , f5FFE HEAR L, lEEH

BUIRHG PR ORGSR 0 R, IEARBR L e o 1e| o TR a I

AT MR RS A BERM(P <0.05),  Pnl .

2.6 XA RIS ! o
M 2 AT REFRR B A LR AT B L R o) . i

HATUR AR, I RUE(AD W LA ILE S R—B 52 | il

KT FHREPIRAS . 7ERSFFIE H O FTA LD FE A, S} BE ”;f A

HOH R EE RAS LR UR SRR § |

RS E A LI BB > R FE ARG > SR 0 _

FF, GLOTREAF AU IR ME, DA SRS FF AR MG CKICKICK AL K2 43 M Bl B2 B3

Fy U R LA HUR S RO, Bid — kS

K G R FF A LI | SUTE 26— R 3 KR R B MAAELELNENESRH

Fig. 5 Biomass N of rhizosphere and non rhizosphere paddy soil

H A PUR S B BT B i LA LR &
B MRS A UL LRI BC-& it B AR 2, F il +
SRR & & L BENA IS EJT, A RS B A A BT T . UBARE AR A F T A A AU A HLIEER
T RESR Bt —F K AR A K PTO HaRR a0 LASE , He S LSR5 B T R B B BTl 2, B2 24 B i

®2 THANRESE/ (gke)

Table 2 Contents of soil organic matter

* A ARG PR BB 22 5 B3 (P <0.05)

b7 IYEEM AT Z R HHM BRI
Treatment Tillering stage Jointing mature Booting mature Filling mature Mature mature
CK1 29.19 g 24.05 g 22.154d 20.15 h 17.47 h
CK2 70.60 f 80.14 ¢ 128.86 a 85.46 f 63.35 f
CK3 95.25 a 71.51 f 124.53 ab 110.39 b 83.53 ¢
Al 28.37 g 26.04 g 25.39d 25.26 h 22.40 g
A2 70.65 f 85.61 de 111.57 b 81.34 g 77.98 d
A3 75.72 e 95.94 ¢ 110.38 b 78.73 g 75.46 d
A4 79.75d 108.00 a 109.39 b 95.26 e 94.30 b
Bl 92.56 b 94.55 ¢ 99.27 ¢ 99.68 d 71.45 ¢
B2 89.75 ¢ 99.08 b 125.94 ab 105.78 ¢ 100.78 a
B3 78.11 de 88.19d 103.60 ¢ 120.41 a 62.86 f
3 g

AT H G, T L3R A YIE i RS AT AR P, 7 B2 IR Al - 3 R AR OR R R, DAE TG B 4
{100 PRI T FE i UIE 0—330 kg/hm S5 FE P9, REAF IR I , B B 220 38 1, SR B A IR M I AR 3 2 L 1R
BET A SRR, IR T RS R

TE IR A B R 70% —90% Al AT TAMA/N AR B R 5 TR R AR, 2 LR
HERIGERIER . TERER TR, RAERBEAITTAIIRR, AUER S SRR, FFESHRE
o MW EES S5EHA YRR, M ARRR Mo REEREEEEOMEM" . Ndayeyamiye Fl
Cote' ™) (I FE 45 B , i A8 HUIE B HL-TCHUAE AT 42780 L340 B \ LB AR BI85t . Nanda Fil Das %1
HIBTSE R, 1 A HL-JOHLAE S in 7 A R, b T B R EE . AP A ATE H it A YLIE R AL
F4 B — i 49 B S 3 SR PR A EAR P 30 (9 200 B RN L B B8R, X 40, e P LAE 92400 > RS AT 1 >
RUE ;X5 F E B, FE T8 B0 > AAUIE > FAE . X TR i, #5138 H il A AUAE 0 RIS 7 58 2. 35 3% hn
FEARFR IR AR R BR , R I RA UL RO > BAE > FEFFE B 5 X TR PR L3 A i, B 7 A
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A HUAE 39 AT 2 T R X FR 3 S LAS R, RS AT A L it PR RO 2 b ko BR AR il S I RO A T e (HE
N

TR AT I P E A RUIE AR 2 R FEAR PR AIAR B 1 398 (0 20 R A L B B0 B 38 25 TR RUIE AL B, Horh DATE 5 i
RUIE 285 kg/hm® b2 AR BRFIAR B L S (O 40 B BT L AR T 0 B BUR % s ZERS FRIR H L BB R0 372 ke/
hm™ 50T , BC A A UL FZRUIE o Ak 22, LR B AR B 398 A 40 T B B0k T P B B 35 28 T
TEAENERIALEE (P <0.05) , UL BIREFFIE H s I A AL A U BB U3 [R1 484 in L 3 S W B0, o rh LA AR 22 B3
MTE B BE KA R

TR YRR LRI ETE E AR, B ENZ D RE T RPN EE, 2 L%
WA AR S EREANSE M. IERHEA LHE A 0 AR M Y B R R
AR T35 , 22T MR R BOMZ MR B o BRI b, B A HUIE  RUIE FEFF i
H + RAE ABRAEFTE H + JAE + AYUERALHE, AR SR CK1L BERM(P <0.05) o XAl fERFEFT
i O Sl A W A R A SR AR Bt T R RO TR AN REYR , [R] It B0 BB SO A P i AR R 3R B TS AR,
R T AR A, T AR RO AT A ) B B B B 22 O TEALS R . VKT =, A5 i P AR B 4 B0
A R = T ARAR PR L3R A Wy , DR B R 0 A ) B SRR B B 2, BT IR BR LR AR W BB R
BERTIFRER LI,

TIA DR — R T AL B BR IR R, to 6 B TR AL T i) — DB R . F5AT I H AEAS B B
i R R B HLBCIR L , 22 4 p I P LB & B R S AR R A PR B iR i, S 3 AE B R T £
SR AT RESRI A o ABRFE P R B, REAT IR D & 0 P AUIE A UAE , L2 SR AT I8 I R RRER I LA HLR
TE.

H i, 55 F5 TS FESL A2 R A PITCHUARSS & BOREAL ) BE , A CRT AR 557K A8 St A W BB A 4
PRI FNBGE 3R AR Y 2, TR 5 33 A AR W E T, RIS v] AR 3R AL & &, R B AR |k
A= 7, KRS = B, B T SRR TR SR 5 5t
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