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Effects of wheat root activity and fertilization mode on the microbial amount and enzyme

activities in black soil.
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Abstract: A greenhouse pot experiment was conducted to study the effects of wheat root activity

and fertilization mode on the microbial amount and urease and phosphatase activities in black

soil. Under the conditions without wheat planting, the amounts of soil fungi increased by 47. 0%

in treatment NPK, and the activities of soil urease and phosphatase under fertilization increased
by 17.2% -32.7% , and 21.2% —25.9% , respectively. With wheat planting, the amount of

soil microbes and the activities of soil urease and phosphatase in treatment CK increased by

39.0% , 302% , and 38.5% ,

respectively, due to the root activity of wheat. The coupling of

fertilization and wheat root activity increased soil microbial amount and soil urease and phospha-
tase activities significantly, with the increment being 3.3% -31.4% , 59.0% -168% , and
15.2% —26. 7% , respectively. Soil phosphatase activity and the amounts of soil bacteria and

fungi had significant positive correlations with the above- and belowground biomass of wheat.

Key words: root system of wheat; fertilization; bacteria; fungi; actinomyces; urease; phospha-

tase.
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fitf ok [ TR R A AR, SR A N
YA W S - SRR M RAE  H T R
[ AR e w RN L A i w1
WS U PR A LR B 2 R AR
AHE ( Bergstrom & Monreal , 1998 ; Gagnon et al. ,
2000) ,

FEAR T AR 25 ZR 40 HoG) SRR A RN S T )
M 2 3 RN R BTk sl 1) L HERYAR 7 &8
HF 58 2 B, 4 30 o A 1 40 e FH R0RE | 8 A XoF & 38 ik
it |l R S A I S A AR VR, B R A it
FH AT i MR [ 176 1 5 1 30t FH 95 A A 2L ) £
A S T O AL B LS At AT (BT )
ARFR B Y B i 2 (%’J&”n%fé# 2003 ; F {21
45 2007 ; E R ZE 2008 ; 4 524 2009) , 2) 1E
. ﬁ%%‘ﬁ%lﬂ?ﬁ%ﬁ@ﬂ%@?ﬁ'@&ﬁ%%@%
(R FN2H BUHEAT T B9 (XL 1988 5 JE ik 55
2000 ; 5258 55,2006 ) , FPAE £ KA L1504 ) S e
MR =TIk 268% (S 56,2009) . 3) FRafijifi i, 7EE
- HART 12 400 B RS  FA £h 40 B AR B DR
T BB I, 5=, VIt bR 2R ek i i
B ( FIEIGAE 2004 R E MRS 2004 ) , (HAEIE 24
E RBEUIER AL R VEY IR RIEIRE G 3 Fhse
M P 2 XoF - 498 ol 2 40 A il 0 2 1) TR RN L
AR XN R TRD AR Ty 28 AR RN R
YRS [ 2 3 E ) R AR AR A 5T, 3385570
Az ASEEAE 7 2 A B R R A AR D T
By AR Al AR b sT Rk

1 #MREFZE

1.1 kit

SR AR i il R B TR
AR A, B ERL ) K5 F
JENEALER , 73514 . 1) ANHENE ( CK) 52) it 084 (NP)
3) it A E (NK) ; 4) Jifi 85 81 (PK) 5 5) il 20 W 21
(NPK) , 5 Fljii A b RN 2% 45 At /N 22 FIASFfi /N 22
XA HE ) R E 3 WE A, 3t 30 MRS BE
BLHES, BRI N Rl e 22 26, & EEFRAA R+
500 g, B FRIRSE T /B 13 C/24 °C IR PR
HH[E] 357K 5 1 65% , F il & N: 150 kg + hm™;
P,0,:75 kg - hm™;K,0:60 kg - hm™, $ £+ 50k}
RAGIER/INE NEFRE | A HTEWOR, BTR4E
HREMR A R,

1.2 57k R H

1.2.1 fEMRAEY R SR TENE (& b,
2000) ,

1.2.2  HIERUAEYECR SRR B RE
14 38 = R TR ) B8 R T R B 9 T A0 T
(HFH3HL,2001)

- MRS M A G L Ak 2,37 CHE 5% 24
h s BT B PR R IR — A L il 2,37 CH55%
12 h( AT ,1986) .

1.3 Hdlaib

INAE XS PRS2 = [ (AHEACFh/NAE R 1 3
B M AT A AR /N2 1Y T Sl S P ) /AN T NE A
Fift/INAZ B L TG A ] x100%

INZE XS A BRI RE R = [ (CATEAE AN ZE 1Y
IR P - R HERE AN RPN 1 - AR Y%K
i) / ANHERE AT /INE 1Y 35 M kiE 1 x100%

JEASE XS Tt 3% P 9 5 0] = [ (T AEASRh /N 22 0 1
LB TE 1 - ANTEAC AR /N2 1 I E TS ) /ATt A
ANF/INZZ ) SRS ] x100%

REEDS AR B s2 i = [ (HEAEAF/NZE 1Y
U P - R HERE AN RPN 1 1 AR Y%K
i) / ANHERE AT /INZE 1Y 3 A M EkiE 1 x100%

/INAZ R HRE G0 Tl M A 52 ) = [ ( [RIFfiti NE
A 3R /INFE 1 18 Il 3 A — [ it AT Ak B B /N 22
F14) Sl T — B N A SRS ) /ATt AT
AFP/NAZ Y+ SRS ] x100%

/NZEFNREAHRE G W s A= 85 ) sl = [ ([ e
it A Ak B /N2 1) - i A B8 — () it A Ak 3
AT/ INAZ B A S A W B — B ph /N A2 R T - B T
AL ) /AT RE AN N 22 1 1 B A 08 e ] x
100%

K H Excel 2003 . SigmaPlot 2000 F1 SPSS 14. 0
AR AR A TS T 0 TRl — R AT AN
(i) 7tk AU Ak 3 ) 4 8 s A= 4 50 i R BB i 1Y) 22 R
PRI ZE T 2243 B (one-way ANOVA) } LSD £ H b
BEGHAT oA AL B 5 PR /N2 5 15 0 T ST W B
FEEME B 2R A - 30 DL a=0.05 fEh 22
SR EKFE,

2 HRE5HMH

2.1 A[RIERET5 20 /N A A W i s
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RS /N A2 B 3 b AR LA Tt AR AR B (CKO) 3
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Fig.1 Effect of different fertilization on wheat biomass
ANTF] TR R A5 Ak B ] 22 5 35 (P<0. 05 ), R [l

4.37% ~19.5% , HHvifi Z 4L # ( NPK NP F1 NK)
(R /INAZ A e 5 R B A B ( CKO) AH G A7 AR B 35 2%
5o VAR 1t RUE A B T s/ b A
Yrie, NPK AL L5 R RE AL B ( CK) A Eb, AR 4= 9
o BN, 2% O 4 it A AR AR AR A B
FRAT LI, SRy /INA A AR R AR R A P AT
2.2 /NE-RIENEAE 7 2 2 A A B ()5 T

A [] it A A 38T - 38 A A ) B 1 5 e AN (]
(1), NPK Ab P Ep £t b H b it A b 28 ( PK
NK NP) FIASiti A AL ¥ ( CK) W 248 hn, ] HA 5
FRICER VA RE A 2 - 9 240 o R L T S 3
Jiti A AL (NPK NP NK) 2 B £ i ¢ CK Fl PK 4k
P 5 2 REAIR

FIAE/NAZ AR HE T A MR s (R 1) .
TCHEAEALFE (CK) rh | Rl /N2 5 1 3 M R
4 39. 0% , S ICAEIALFAAAE 522 5, X F 2
SEH TR R WY S T 0 T3 A= g it 1 o
ZHEF I, AR TR r K S

x1 NE-AEFEEAAN T EMENHEZNT

IR YR A AR AR /N A AL B R
MTEAEVE S SE R (3R 1) o A0 | H B AR R
BRS04 50. 0% ~105% 34.2% ~ 118% H
20.9% ~47.6% . /NZ-EEH(PK NK NP F1 NPK)
A X B A B S R 3.3% . 24.7% |
14.0% M 31. 4% , @D E /N2 AR A= 1, it AT
BERTEAR G WE R 6. 1% ~19.2% , A] Wi AR AR #F 1
INFERR R B AE R DI BG Tn T AR 50 i, R ik A A
KRBT T 2R IR,

2.3 /NEERTRNEAE Ty 2Ot P A R G AR I il 00
F4) 5% M)

TCAEPIEBUT A 7] it I ALk 3 X6F - S8 g il 1
T it 7% 1 5 TC T Ak B A 8 3 34 i 43 ) R
17.2% ~32.7% M 21.2% ~25.9% (& 2) . HiHR
NECRE) J& , BT IR 52 IS PR, i P4 v
T it FH B A T 2 i e 4 5 B2 5 8y Il e )%
M = SR il % 1

INFE A AR - SR Rl R 1 T 2 LA
e HEVE ] (P<0.01) , 3418 43571 35 3 2y 302% H
38.5% . FWI/PNEMRIEARK SRR SR W)
5 H BAE RGN 1T IR

FIRE ZINAE | 45 7t A Ak B - 398 g il 90 4 S 35 38
(E2A) , Hrp/N P A e (NPK BCTt ) 3 AF1E
YI¥a I 355% ; Jiti 20 Ak 4 50 36 0 311% (NP) |
306% ( NK) ; it b B0 ( PK) B4 308% , /IN22-Jiti AT
(PK NK NP NPK ) # & X} 4 3¢ JIg 6 35 1 5 i
59.0% .75.9% .89.7% 1 168% , Fhit /22, it i
5570 M8 Ak 38AE e, - B8 IR TR PR O 17.2% ~
32. 7% , 3L E VR 0 A= Pt B it AR IE L TG
NEADHEAR R AW 3N 6. 1% ~19.2%

[ s, oA /N 22 i 45 i A Ach 3 - 8 1l 1 il 015
WA R (& 2B) . Hod, P it A ( NPK B
Jite ) S S51. 8% ; Jit il ALb FHL 43 53| 14 i1 46. 3% (NP) |
44.9% (PK) ;i BALFE ( NK) 340 44. 3% , /NE-jifi

Tab.1 Effect of wheat-different fertilization on soil microorganism amounts

T (x10°CFU - g™1)

BRI (x10°CFU - g7!)

LR (x10°CFU - g7!)

Ab B

TAEY TN TAEY N TAEY FiNE
CK 44.9+9.8 ABa 60.7+1.8 Bb 56.0+5.4 Ba 58.5+7.2 Ba 77.6+3.9 Aa 79.3+19.3 ABa
PK 38.9+16.9 Ba 80.1+8.7 Ab 62.0+14.0 Ba 87.5+26.5 Ab 72.3£17.4 Aa 97.5+28.0 Ab
NK 35.0+7.5 Ba 61.1+4.8 Bb 23.8+8.3 Ca 43.8+6.0 Cb 44.4+7.1 BCa 53.7+13.1 Cb
NP 41.1+6.8 Ba 72.1+12.7 ABb 20.3+7.3 Ca 51.9+11.8 Cb 48.1+9.7 BCa 60.2+13.6 BCb
NPK 54.6+12.1 Aa 81.9+11.0 Ab 82.3+18.3 Aa 110+36.0 Ab 55.4+8.6 Ba 81.7+11.9 Ab

[ A 6 K5 -1 R [R]— RPN AN ]G A A ] 25 53 8 2 1 (P<0. 05) 5/ING FHRERRFIME/INE FUARFI/NE ) 22 55 Wik M (P<0. 05)
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Fig.2 Effect of wheat-fertilization on urease and phospha-

tase activities of black soil
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Tab.2 Correlation between soil enzyme activities and mi-
croorganism amounts

D o o A it 155 P AN E R LR A B
Kanjcs%%man#ﬁjEmitT , Klujmﬂﬂﬁi§lm£#ﬂ%( P< A 0.208 0.204 0,863 "
0.05) ; ANF/NE FREXRMHE/NEMAFM/NER 25 BE (P< BSER NI 0.189 0.273 0.810*
0.05), # % P<0.01, * P<0.05, F[[,
£33 ME-ERMERT L EREEGE., T EMEYHSESNEYEMENELE
Tab.3 Correlation between soil enzyme activities, microorganisms and plant biomass
Eiztay 1 A AP JOR TG T TR TG NP E R e A
i A 1 0.986* * 0.808 * 0.888* 0.936** -0.435 0.883*
RAEY) 1 0. 709 0.867 " 0.919** -0.511 0.820"
ok it 3 1 0.837 " 0. 681 0. 065 0.955**
T TR T 2 1 0.734 -0.016 0.853 "
YN E 1 -0. 569 0.718
&S 1 -0. 134
HAHE 1
TN FE/INAZE S B AR E T A W B s, 5 R

3.1 AEW A AL T L S AR e B R R
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SR RO IR T IEAEAL B, AN A A B |
3 pH RAA A K I 5 SR O0 R 1 He 91 e A
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ALK i 5 S 4 pH A9 728 AR S B SRR )
JCEE R - S A ) R ) T ORI
MAEAEPIN T LS A Y B AT B, ol

Z145(2004) X BRR A6 R S AN B EVEY Y
WL IR 2, A4 (2009) AFFE R B, Tl £ oK
Jo MR B | TR R TR 1) B AT B R
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HOREIR A LA, ATRETE — B BE AR AR R
X A R YR R S
3.2 VEW R AC X - SRR G A ()5 M

TETCAEYIEOL T, N [) il RE A 2 25 mT 6 35 348
- SR il RN Wl R A O M, B0 o R 17.2% ~
32.7% F1 21.2% ~25.9% ., Jita TS Acb B4 J2 3 4o 338
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