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Effects of different mulching models and nitrogen fertilization on
the quantity of soil microorganisms during the
fallow period of winter wheat

ZHANG Hong-juan'*, XUE Quan-hong'

(1 College o f Resources and Environment , Northwest A& F University ,Yangling ,Shaanxi 712100, China
2 Yangling Vocational & Technical College ,Yangling »Shaanxi 712100, China)

Abstract: [Objective] The effects of mulching measures and nitrogen fertilization during the growth
stage on the quantity of soil microorganisms during the fallow period were conducted. [Method) The ro-
otzoon and bulk Soil samples were collected on the 52nd day after the wheat harvest from the plots of dif-
ferent treatments under 3 mulching models (conventional, plastic film mulching,straw mulching) and 3 ni-
trogen fertilization rates (N;, Ny, » N3y ) »and the quantity of different microflora were analyzed. [Result])
(DIn comparison with the conventional cultivation model, the plastic film mulching and straw mulching

models significantly increased soil nitrogen-fixing bacteria and silicate bacteria in winter wheat fallow field.
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The average quantity ( X 10° CFU/g) of rootzone soil nitrogen-fixing bacteria was straw mulching
(17. 18)> plastic film mulching(12. 90) >>conventional(6. 58) ; The rootzoon and bulk Soil silicate bacteria
under straw mulching cultivation model were 3. 43 and 4. 64 times higher than that in the conventional cul-
tivation model. @ Contrary to the rootzoot and bulk soil nitrogen-fixing bacteria, when the application of N
fertilizer was N,,, , the rootzoon and bulk soil actinomycetes, fungi,silicate bacteria,the rootzoon siol bacte-
ria under different mulching models were the highest. @ The wheat residual roots microorganisms (espe-
cially for soil actinomycetes and silicate bacteria) were remarkably more than that of bulk soil. [Conclu-
sion] Compared with the conventional cultivation model, the plastic film mulching and straw mulching dur-
ing the growth stage of the winter wheat can increase the quantity of the rootzoon and bulk soil bacteria,
fungi,nitrogen-fixing bacteria and silicate bacteria during the fallow period,change the ratio of soil micro-
organisms,and it’s beneficial to restore the soil fertility. The increase of nitrogen fertilization can change

the soil C/N ratio of the wheat residual roots,and it’s beneficial to the decomposition of the residual roots,

and affects the quantity of soil microorganisms.

Key words: mulching model;nitrogen; wheat residual root;fallow field;soil microorganism

PhA= U A 357 23 B 25 5 AL 5 T B SO i 7
FilRE A EZEREN. TR TR, R
5 R 08 A K 3 0 AR R K g TR A AL
it . M A BT i Kt 2UNE £ 5w AR ) AR K B R
B A1 23 o 52 e AR AR A B Bl L ) AR B R T4
Py i A S Gl 2R W MR 7 A R L 4B R X R
M 3 5% L 3% e ORI AR B 10 o e 7 24 B
BRSO REOFFER . MR S AR
A A I 18] A [ B 288 b S A W B O L TR
T DL BE A0 B A 9 5 e A 3 it A A
[ B RE$2 o 1 10 A 5 00 P9 SRR W i e
ZINFE T PR PR S0) T (B S RK 2 S JEE vy L K iR
B4 AR W3 P A LB TR A 1 T 2
REFIIRIZ IR o 5 T /N A Az A ) A A Ta] 2 i 6 R
Jith 27K F- X5 WAL S A PR S0 e S A A 0 5 5 ) 1 AT
5 B AT 0 o PR LA gl A i A8 X R it 420K
X /N Fg T A S AR AR 25 Y 5 W R 58 B B I A AR
1713 S BTA A 2R A 2 S 0 /N 22 0 T v 7 e R i 8 5
AL R A T2 . I AR BIETE DL R B R
ORBIE ATt 280 D9 6 B8 T 5 A (] A i R 45 45X
A 2808 X /I 22 T PR DR 39 4 S8 AR A 0 5 B ) 2 0
LA /0N 22 o A0 A 8 5 XA 2R 1 s o7 4 3 B R 4K
/8

1Bk i

1.1 HEREMEERTEFEMARE

1.1 X#ga&dt T 2002-10 7675 Jb R AR B
BoR2E AN — b I R AT, K+ 50 BN
Nt AP TR X T, A R o A,

W ABLC 3 KA Ho A Sy # BLX B (Control,
CK), Bl R TE A o5 ARRAE F A KGR B /M &
5 FF 78 % (Straw mulching, 455 & SM) , B3 Fl /N
HJFE A AR &R 4 500 kg/hm? 3 C Sy i 54T w5
(Plastic film mulching, 455 i PFM) , faj FREE B,
DA 280t O I AR B, 353 S T K AR 0,120
1 240 kg/hm*, 735 I No - Nigo  Now 27 5 FUIL 2E
FAPRE (& N 46000 . TE/NEE A 7 01 () B 4 B AT
IR AR B AR ST AN FE T 2004-10-10 K
Fh,2005-06-07 W3k, H3EAE N T 2005-07-29 (/NF&
WOIR I 55 52 KD R | LR AR /MK
1.1.2 t# X% I0~20 cm #H)E L. H4b
PRBEPLIE 3 AR 2 SRR X RIS+ A
WFFE AR X g O 5 /N A2 5k B AR 2R R R Y
T CRAEE TR N TR AR R BHE AR T
PR A /N A AR DD 0 IS A 0 4 5 AR
S L FE RN E AT ) A HE L B 3 AR R
AR X A FHAR A1 A 53 SR 20 J5 2 A S04 1] 52 5
%o AR DX A FIAR Ab A 1% 3 5 R 40 T - g 4
TR BR b LR O A TR TR R TR 0 T R
i KT A T g s A R A
1.2 WEYHENNE

R AR B EAE N 38 R 3R AT B A P B
o AN O3B R AR R A A R BUIR B A O A
31 2R P T B ) 2 W Bl G % Bk (PDA i T i
RFLAr K 0. 3% K FLIR) s iR /- B R R IC 1
SRS 3R 3L O 80 peg/mL K, Cr, O) 5 [ A4 [E & #
53 B8 R FH BT 200 DL JC R B IR 55 0 B 5 1 R 3k 40 TR 0 S
K FH S AR Rk R AR B 7 0



22 Pl e MR K 0 AR

5 38 &

K B AR 75 o i G A W i B O 1
FEAR I3 AR L B F R 3 AL 2 R AR IR
S B T RO R AT A 2 R b 4 R
it P 7K R U BE T BT vk R AT
1.3 BEYN. MEIMRERAYEHNITE

A5 R FH 7 5 8500 it RN B AR R RO
W ZR 7 i T e IR Bl ) il A AR &R 5 1R Y
T A W B B B8 R () L A X 5

Am=[ CEHE—HH /H ] X100% ;
An=[ (N, 8% Ny —Ny) /N, ]X100% ;
Ar=[RX —H#4M /I ]X100% ,
Aorp " 5RO 4 i 2R 5 R R AL B
(4 B A= W B0 EE 5 NG W N W Ny 43 B 278 it A B 0,
120,240 kg/hm® B} (9 G A= 0 B0 s “ AR X7 AR AN
O3 BN AR X AR AN ) B R
1.4 #HiELIE

JIT I A A P B Y AT O 25 A0 AT BR AR X
R A B AR 28 52 i 2R FH R BL X 20 38 11 — P Rl g6 ik 47
SERTAN R R B R g HE AT b, BT A A
¥ DPS 5. 02 (Duncan #7 & # 22 ) 47483t

S
2 HR50H

2.1 BERAWMNMNERA T BEREVHENR

i

H R 1 A AL, 7R A /N2 A A I (R A7 b 3R 2 5
-l 7 R 5 7 R /N 2 ISR T R R S0 ) AR A - 38 v
SENIN T A D AN & o NUURTE R 37
B HOAH LG, BT 6T AR DX A1 T B A S (P <<
0. 05) 5 7 B FI AT 5 1 AT 5| AR IXC L o 5 34 o, (HL
THZ A B MR PO R 2 . 50 A
Pl o 7 5 7 R X AR A 20 T L TR AR IXORITAR AR il 2
RO BT 7 A 1 B i RO 38 3R B Dy A ) BT o O
A5 AR A2 T L B AR DXORITAR A1 ik 4 R R Y
R . 8 AR R RN R R A0 T 0 AR S e R AT AR
Py 1R SR R A SR, —E e S A
R ESEA —E A, 55 R
b, & /N2 A K R AT M 3R 2 G re 5 1+ S R AR
TR TR 4 AT 5 A ) 386 0 0 L2 7 A B 2 fif AR
X 4= HEHE 2 £5 40 B FIE A B 3 B (P<<0. 01)

F1 FARABSEANNERABTEREVHEHOZ W

Table 1 Effect of different mulching models on the quantity of soil microorganisms during the wheat fallow period
CFU/g
~ ] 4 /105 s N A /104
. Hi/10° e i /10° H/10° R 10 FERRAL A0 i8/10
Vi3 8, = Pacterium Actinom Funeus Nitrogen-fixing Silicate
Mulch I}ndﬁ actena ctinomyce ungus bacterium bacterium
ndex
mode X HAh HRIX HAh X HRAh X A X HRAH
Rootzone Bulk Rootzone Bulk Rootzone Bulk Rootzone Bulk Rootzone Bulk
w1t B
fgkﬁ 10. 85 ab 9.03 a 13.98 a 9.24 a 12.01 a 16.32 a 6.58 b 2.85 a 40.10 B 19.60 b
B SM ke 5.52 b 5.11 a 10.04 a 8.60 a 24.90 a 12.39 a 17.18 a 5.73 a 46.72 B 32.48 ab
Number
Am/% —49.12 —43.41 —28.18 —6.93 107. 33 —24.08 161.09 101. 05 16. 51 65.71
i PFM ek 13.93 a 8.74 a 12.84 a 6.82 a 17.14 a 13.73 a 12.90 ab 5.88 a 137.64 A 90.90 a
Number
Am/% 28.39 —3.21 —8.15 —26.19 42,71 —15.87 96. 05 106. 32 243.24 363.78

TE « [ 5B JE i A R /NG 5 6 2 7R 22 53 3835 (P<<0. 05) AR R[] RS 58 3 R 22 e i | 3% (P<<0. 01

Note: The numbers marked in different lowercase letters indicate remarkerable difference (P<Z0. 05) ; Different capital letters indicate very

remarkable difference (P<<0.01).
2.2 MEREXNMEARRAMTEFGEDHENORIT
R 2GR ARWY /N A OR IR AR DXL AR A A
PR 2k TR R L TR 1 2 R DR B A e R B 4
TG 8 R o AELAS [] Ak B TR] 201G J 35 22 53X nl REJE: i
Tt E A R TN A AR R A R DT /DN 22 R IR
M PR B BT O R A ALY B A R T R
PR ARG e Ah /N AR PR AR X AR A 38 ] 0T
(- 2 R AE 3 At 20K R 22 R A B B
LA S0 A Noo fie A8 o /I /0N 22 PR PR i 4 38 2 90
I8 e L ) 3 T e L X S AR TR Y

REPEAE— 30, /N2 R TR AR A - 498 ik 2 b 4 1A 2500k
Wi T 4 ot 0 R 17 385 T I S22 9k A P i R ke
JINZE R TR 1 98 ke 1 6 200 A 5CE 1 R e RS
2.3 NEXRBRESBIKRRE TEREDEHS

B % i

5 HAE 4 A L L AR X AR AR AR AR AR P
B o X, B R 3 AT, /N2 Bk B AR R Y 43 il
Xof L AR DRI AR S A= 0 B 7 A T SRS L A
AR DX BB A i I LR I A R e TR 4 A
B Y B G R T AR AN A AR X 2R B AR T AR



5 6 30 SR LI 45« 7 A5 it 2 0 /N 2 AR DRS00 R B A A ) M B ) 223

VAR LI TE I
£ 2 REREE AT/ kR i R 4 O B

Table 2 Effect of different nitrogen fertilization rate on the quantity of soil microorganisms during the fallow period

CFU/g
= 15 . e
/100 W /10° H/10° w1 LR /10
- . ) itrogen-fixing Silicate
]}E’fw}(qz I#‘E’J,d/fm Bacterium Actinomyce Fungus bacterium bacterium
t e > " N " " "
rrosen e R RSN ORI A RK A HRIX R4 R R4
Rootzone Bulk Rootzone Bulk Rootzone Bulk Rootzone Bulk Rootzone Bulk
Ny B8 Number 10. 46 a 7.25 a 9.91 a 6.67 a 9.60 a 12.01 a 13.02 a 4.61 a 69.78 a 36.95 a
)
Nizo 9.12 a 7.89a 12.04 a 6.91a 18.99 a 14.00 a 12.94 a 6.16 a 67.21 a 45.96 a
An/% —12.81 8. 83 21.49 3. 60 97. 81 16. 57 —0.61 33.62 —3.68 24. 38
Nz T %0 Number 10.72a 7.73a 13.34 a 9.37a 25.45 a 16.42 a 11.61 a 4,37 a 79.87 a 52.62 a
An/% 2.49 6.62 34.61 40. 48 165. 10 36.72 —10. 83 —5.21 14. 46 42,41
F3 WEMNEZHRAH T BFHEYBRENZ N
Table 3 Effect of residual roots on the quantity of soil microorganisms during the fallow period CFU/g
RE A /10° F/10° L B /10° fel 278 /107 o L 2 74T /10"
- i s 9 Nitrogen-fixing Silicate
Root Bacterium Fungus Actinomyce . .
bacterium bacterium
#R X Rootzone 10.10 a 18.02 a 12.29 a 12.22 A 74.82 a
M4 Bulk 7.63 a 14.14 a 8.22 b 4.82 B 47.66 b
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Table 4 Microflora in rootzone and bulk soils under different mulching models and

nitrogen fertilization rates during the fallow period

M Bacterium T4 # Actinomycete . Fungus
it X /(108 #R4H/ (106 X /(10°  #R4H/(10° X /(10° R4/ (10°
Treatment CFU-g 1) CFU-g ') Ar/% CFU-g ) CFU-g ) Ar/% CFU«g ) CFU-g 1) Ar/%
Rootzone Bulk Rootzone Bulk Rootzone Bulk
No 11.77 8. 89 32,41 10. 07 7.20 39. 81 6.51 22. 04 —70. 45
500wt 1 Nizo 6.93 7.65 —9.42 15. 87 4.53 249. 93 14.67 13. 94 5.22
CK Naso 13. 86 10. 54 31.41 16. 00 16. 00 0. 00 14. 85 12.97 14. 46
z 10. 85 9.03 20. 21 13.98 9.24 51.19 12.01 16. 32 —26.40
No 7.38 6.38 15. 74 9.87 7.60 29. 82 10. 07 5.79 73.91
me Nizo 3.28 5.36 —38. 83 8.93 9.93 —10.07 22.69 14. 83 52.95
SM Nz4o 5.91 3.59 64. 47 11.33 8.27 37.12 41.93 16.53 153. 63
z 5.52 5.11 8.10 10. 04 8. 60 16. 80 24. 90 12.39 101. 01
No 12.22 6. 49 88. 34 9. 80 5. 20 88. 46 12.22 8.21 48.92
e Nizo 17.17 10. 68 60. 79 11.33 6.27 80. 88 19. 62 13.24 48. 25
PFM Naz4o 12. 40 9.05 37.08 17. 40 9. 00 93.33 19. 59 19. 74 —0.79
T 13.93 8. 74 59. 43 12. 84 6.82 88. 28 17. 14 13.73 24. 88
No 10. 46 7.25 44,21 9.91 6.67 48. 66 9.60 12.01 —20.07
Sy Nizo 9.12 7.89 15.58 12.04 6.91 74,27 18.99 14. 00 35.63
Average Nz1o 10. 72 7.73 38.75 13.34 9.37 42. 36 25.45 16. 42 55.07
z 10. 10 7.63 32.48 11.76 7.65 53. 80 18.02 14. 14 27.38
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Table 5

Quantity of soil nitrogen-fixing bacteria and silicate bacteria under different mulching models

and nitrogen fertilization rates during the wheat fallow period

[# % # Nitrogen-fixing bacteria

FEFREL 4 Silicate bacteria

O HRIX R Ah X Ak
Treatment (10°CFU + g~ 1) (10° CFU -+ g 1) Nr/ % (10 CFU + g~ 1) (10" CFU -+ g 1) N/ %
Rootzone Bulk Rootzone Bulk
No 8.13 2.61 211.18 40. 67 33.48 21.48
1% IR Nizo 2.85 2.70 5.49 33.42 18.02 85. 43
CK Naso 8. 74 3. 24 169. 48 46. 20 7.30 532.76
z 6.58 2.85 130. 40 40. 10 19. 60 104. 56
No 18.71 5.14 264. 28 28.52 18. 22 56. 58
PR Nizo 20. 50 7.58 170. 39 52. 94 41. 21 28. 45
SM Naso 12.33 4,46 176. 26 58. 69 38. 00 54. 44
z 17.18 5.73 199. 99 46,72 32,48 43.85
No 12.22 6.08 101. 01 140. 15 59. 16 136.92
5 Nizo 15.45 8.19 88.57 115. 28 78. 64 46.58
PFM Nago 11.02 3.37 226. 58 157. 49 134,91 16. 74
z 12. 90 5.88 119. 23 137. 64 90. 90 51.41
No 13.02 4. 61 182. 47 69.78 36. 95 88. 85
1y Nizo 12.94 6.16 109. 98 67.21 45.96 46. 24
Average Nz4o 11.61 4,37 165. 64 79. 87 52.62 51.78
z 12.52 5.05 148.12 72,29 45.18 60.01
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