5508 £ S B H =~ ¥ # Vol.28,No.5
2008 4£ 5 A ACTA ECOLOGICA SINICA May,2008

FZENEF X E EXK(Zea mays L. )
R BR & 40 7 T B 22 i

iR B, NEFE FEF B5E

(MR R RER FARHEENEREFAEERERE, BN 450002)

WESEAFE 3 RKHRE, #1987 ARZELE T K (PR L R EE) W R EK (Zea mays L. ) RERAEYI 5B o
GIRFY A RRELE N E R RE YRR IRE OB MIREE S 25T B R S, Bt 28R R E,
BERRE TN, ARLERE FES, GEFE > # > RE, BEHZFER, BHREE . ZELETAMNEER
H e E B Y R R B R R S

KRR R s 1IRE; TIRBOR R  RERAEYE M RE R (Zea mays L.)

X EH S :1000-0933(2008)05-2169-07 FhE S :Q142,0048,5154,5513  LERIRIAAD:A

The effect of wheat stubble treatment on the activities of microorganisms in the

rhizosphere of summer maize( Zea mays L. )

LI Chao-Hai,ZHAO Xia, LIU Tian-Xue, Ll Lian-Fang,LI Wei-Dong

College of Agronomy, Henan Agricultural University/Henan Key Laboratory for Regulating and Controlling Crop Growth and Development, Zhengzhou
450002, China

Acta Ecologica Sinica 2008 ,28(5) :2169 ~ 2175.

Abstract ; The effect of different winter wheat residue treatments ( returning straw, RS; high stubble with mulched , HS and
zero stubble, ZS) on activities of microorganisms in rhizosphere of summer maize( Zea mays L. ) was studied in 2005 and
2006 at 3 places via field testing. The results indicated as follows: The content of rhizosphere microorgranism and enzyme
activities of protease and urease in soil of 3 treatments above increased first , and then descended and reached maximum at
silking stage. Among the treatments ,these indexes of RS were the higest and these of ZS were the lowest. Furthermore the
differences between treatments during growth periods were different ; It was highest in the seedling stage and then the
differences reduced with the increase of growth period . The changes in soil CO,flux showed the similar trend to indexes

mentioned above.
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1 #EFAE
1.1 BBt

RE T 2005 ~2006 4E43 HI7E % FHEAR G R BARFHIT AR RN 3E1T . = RikInityy 8 -, s #-F
W HRE S, 35— P (R 1), BISERIENE 6 A 5 HHLMIKER, 7= & 9000 kg-hm > £ 45,
R -7 ( Returning straw, RS) , 37.7E ( High stubble with mulched, HS) |[&%E( Zero stubble, ZS)3 FpFE AL
P2 LA HE R 2R B, BRELHEE RS SR FEFER AL, Bk LK 2, ERaF
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e BT IR F E R MR A B (N:P:K = 15:15:15) 450kg - hm ~ FIE =5 4 fE 1200 kg-hm~* (N:P:K
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Table 1 Basic fertility of the experiment land

R B KR Lt L EHE

Exooriment land Organi ttor(% ) Hydrolyze N Available P Available K
xperiment lan rganic matter( %
i o (mg-kg ™) (mg-kg™) (mg-kg ™)
2005 SEEFHE KT
2005 An-yang Conty Farm 1.43 70.23 23.3 90.6
2006 4R B3 FEAT
2006 Xun Conty Jiang-zhuang Village 1.63 76.1 2.2 140.3
2006 4238 BB 2006
Xun conty Institute of Agricultural Sciences 1.78 89.7 2.6 2.1
F2 HRLE
Table 2 Experimental treatment
Kb Treatments EFH LT J7 5, Treatments of winter wheat residues

SFE RS ANEAUBCES (R 20em) REFORFALRE B YIE

3 HS NEHRES (R 20em) YIBEERER TR

BREE ZS ANEHVRUES BT SIS

1.2 WKW B 5%
1.2.1 +HRE

SrAER FORIER B (3 B IRV HI(6 JBr) k225 sl 4 e, 7E T ORAT RIBEAE AR 10cm
AP H45B0 ~20cm 2+, B/NX 5 S B, B A WS RRALELN, L HHFRLRE, R 0E
AR B S B £ (BIR R +) W5 L3RR, B —8 0 L2 AR RT, I E HIEEE . SRR
EREE 3 K.
1.2.2 HEEABREHNE

B =M ek,
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BRRESr BN 38. 7% 71205. 51% s IWATHI R 4. 53 x 10" 4~ - (g F ) ™', Hosr 2EFBRAE 4 B3 0 30. 9% F0
68.5% suk 22817 7.32 x 10°4> « (g F4) ™', s 2EFIRRFES BB HN 15. 6% F124. 9% 5 B 1. 91 x 1074

(g Ft) ™', L REAMBRAEAL I HIR 5.3% 71 8. 1%,

2.1.2 REHBENITENL

HE 2 qLIE H,3 MEEAEN ERBRHEE B E SIS AE —3, Ry 22 2 R 2 i3
L2 GBI MBI, KRR AR B SR E 3 MBI B0 22 B K, TR A TR BR K
RERERL, W 1.35 x10°4 - (g F4) ™', I 2EFBRZEL B3N 25. 2% FIAI 98. 4% s 3K # N 2. 53

x10°A (g F1) ™', lesr ZEFIBRZE IR hN 14. 4% F1 60. 5% ;i 22804 3.32 x 10°4 - (g F+) 7', HeAH
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0
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A H 54 Growing period kS A H I Growing period

1 %00 Precedence; 2 B #H Seeding stage: 3 #35 #f Jointing stage;

4 TE2 307 Soil stage: 5 M2 Maturity stage 1 $& 7 Precedence; 2 ¥ #] Seeding stage; 3 $& i} Jointing stage;
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Fig. 1 Changes of soil rhizosphere bacteria of maize on different

treatments of winter wheat residues

Fig. 2 Changes of soil rhizesphere actinomyces of maize on different

treatments of winter wheat residues
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2.1.3 HWEHBENINTEL

HE 3 LB N, EERAFELETH,3 FEZELCHNBRRE HBEEREHENEHES SHAEMRELE
HF, AHERIEZE RS BRK,EEN 2.93 x 10°4 - (g F ) ' HoIr MR E 5 B3 hn 26. 9%
49.6% ; Hk IR W 80, V-2 W r ZE MR 2E 40 I3 0 22. 0% F1 36. 50% ; Bk ynk 4281, F-# % 7. 78 x 10*
A (g FE) ", RN 10.67% F123.10% , H-23 3, MR EE B2 TR, URFEM L HE T
BRI, A B 47.3% 1 42.90% , T BT 24.52% o
2.2 RFEIZEZELBEMET EARR R IEERE L
2.2.1 FHAHFAIERBIRE QS L:RPH

TEREEKRAFET I, R iF L EEABE TS hES SRREYHEN IR BEEER L,
AFEZHAE ABEERNRIAN T > L E > BRE, B EZFB/N AHERER(E4) . FHELOHEE
BT 22 AN B O B TS 4B 63.51 Ueg ™' (64.2U-g7' 168.93 U-g™'f165.21U-g ™", HLERFE
AbFRAY B 23.76% 16.87% 13.03% F1 5.90% , 2 52 ¥k B2 K F, st ZEAL T4 175 9. 38% 4. 99% .
4.18%M3.82% ,WERBE , GPEFARE ., KTHZERBMZREHE/D .

O F#ERS & wFEHS m B ZS

>®
SO OO0 O o0

HEHE

AW /(U™
Activity of protease
[\ RV I Y e R |

Number of fungi (x 10* (g dry soil)™)

1 2 3 4 5
! ! ! H: It B Growing period

O R WERE UV RO

1 2 3 4 5 1 $&1 Precedence; 2 #i )] Seeding stage; 3 #i35 # Jointing stage;
H: &I} i) Growing period 4 k42 # Soil stage; 5 BEFLHA Maturity stage

1 $&1 Precedence; 2 # )] Seeding stage: 3 # 35 #) Jointing stage:
4 k42 1) Soil ;5 IR A Maturi
RELHT Soll staec. S HAM Maturt stage B4 RREEAE AR AR

B3 FREEELEE LSRR Fig. 4 The activities of the soil rhizosphere protease of maize on

Fig. 3 Changes of soil rhizosphere fungi of maize under on different different treatments of winter wheat residues

treatments of winter wheat residues

2.2.2  FEEAF T E G TR BRIRBE S M B B

B 5 70, AR bR IR IREE TS M REE R4 T R W2 e LS T RS, S0 L%
HIPREEE M B, 2 RS R . EEARAFE T, KA R ¥ DI A SR B 4, R B ok B
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2.3.2 AFEZHOEEFMHT EKHTEHGESR H 4L

B 7 BT ARZREGHE T LIEGCER M H 24k, SR LR H 6:00 FFi6 1 IEIF R E B E,
7 12:00 B AL BRBEKRME, ZJSBH T . AEZBRI N TE > LHE > B, —RYEPARNEZHIA

hitp : //www. ecologica. cn



5 TG F RELEGTANEEK(Zea mays L. ) REREYFEI RN 2173
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3 1%, 257k BEACF , X REALAT 3R K IR DA 6 5 T 7E it 22 5159 9:00 #1 1800, ZRAR/D. B
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Fig. 5 The activities of the soil rhizosphere urease of maize on Fig. 6 Changes of soil CO, flux on different treatments of winter
different treatments of winter wheat residues wheat residues
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Fig. 7 Diurnal changes of soil CO, flux on different treatments of winter wheat residues
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