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Effect of corn cultivation mode and fertilization on
soil microbial biomass and soil fertility

GAO Wan-li', LIU En-ke?, LI Lai- fu', DU Rui-ging'* , YANG Jian-wei'
(1. College of Life Science and Technology, Nanyang Normal University, Nanyang 473061, China;
2. Arid Farming Research Center, Shanxi Academy of Agricultural Sciences, Taiyuan 030031, China)

Abstract In order to establish a more reasonable fertilization system,improve soil biological fertility and maintain soil
sustainable utilization,an experiment was conducted. Corns were planted in conventional no mulch fields and plastic
mulch ones, respectively. Different fertilizers were all applied in two modes. Soil microbes, fertility and physo-chemical
properties from each soil samples were analyzed. The result showed that: 1) In different periods, soil temperature and
moisture showed inconsistent significant differences under both plastic mulch mode and no mulch one. 2) The absolute
values of effective coefficient from soil microbial index were ranked as follows: bacteria > azotobacterium >
actinomycete > fungi,and those from soil physico-chemical characteristics were done: soil organic matter = pH value
> hydrolysable nitrogen (N) > total N > total phosphorus (P) > available potassium (K) > available P > soil
moisture > soil temperature. A significant negative correlation (r = —0.932 1) was detected between the microbial
populations and soil physico-chemical properties under different cultivation mode. 3) Different cultivation modes had little
impact on the importance of different fertilization treatments. While the N fertilizer was added, the P and K fertilizers had

little effect on soil microbes. Compound fertilizer had important impact on soil physico-chemical properties and nutrients.
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In conlcusion,our results indicated that different cultivation modes influenced soil temperature and moisture only in the

early seedling stage and the later mature stage. There were also no significant effects between different cultivation

modes and the different fertilization treatments. Complex relationship existed among various microbes, soil physico-

chemical properties and nutrient levels.

Key words corn; cultivation mode; fertilization; soil microbe; soil fertility; correlation
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Table 1  Soil microbial populations and biomass under different cultivation modes and different fertilization treatment

10°/g
Fe 3B = Ab 3 4 TR BT e [T 20 B
Cultivation modes Treatment Bacterium Fungi Actinomycete Azotobacterium
St CK 20.32+2.19 2.0140.92 10.0741. 58 16.15+1.58
No-covering N 18. 14+2. 35 1.86+1.12 8.36+1. 36 22.74+2. 69
NP 16.98=+1.98 4.01+1.52 12.0341. 69 22.25+1.96
NK 17.68+1.58 3.06+2.03 11.52+2.11 23.6742.99
PK 24.92+3.52 4.57+1.63 12.05-+1. 89 18.4242. 58
NPK 18.3142. 31 2.46+1.13 13.1242.05 19.99+2.23
iR CK 19.4242.58 2.4240.52 12.26+1.02 16.74+1. 35
Plastic covering N 22.7842.98 2.03-0. 29 12,340, 95 22.8942.77
NP 23.44743.05 3.9240.58 14,3741, 22 22.19+1.52
NK 24.57+3.06 3.1540.52 13.6241. 23 23.85+2.96
PK 27.36+2.84 3.4240.39 12.2140. 89 18.8641. 98
NPK 22.5242.04 4.0240.63 12.4841.05 22.42+2.53

TE:CK ARG s NP K 205453 N 150 kg/hm?* (P> 05 75 kg/hm* K, 05 37. 5 keg/hm?*, N FRZ - B IE Sy 3o 08 2 475 0000 o 4k R 01

T

Note: CK= No fertilizer, N=150 (N) kg/hm?,P=75( P,0s, kg/hm? . K=37. 5( K;Os, kg/hm?; the N fertilizer is in the form of urea, the

P fertilizer is calcium super-phosphate,and the P fertilizer is potassium sulfate. The follows have the same meaning.
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Table 3 Direct correlation coefficients among soil microbes,soil physical and chemical properties and

soil nutrient levels under no-covering cultivation modes

T A
X, X, X, X, X; X X; X X,
Soil microbes
7\ —0.284 —0.496 0.528 0. 054 0. 680 0.629 —0.116 0.725 0. 251
Z, 0.674 —0. 253 0.814" 0.379 0.775 0.555 0.187 0.871* —0.516
Z, 0.743 0.407 0.792 0. 241 0. 646 0.592 0.124 0. 452 —0.328
Z, 0.393 0.372 —0.128 0.630 —0. 307 —0.099 0.322 —0. 056 —0.809

TE % P<C0.05, +x P<C0.01, X, (AL Xo (4 N X5 (2P ) Xy (Blft N X5 GHRE P) X GER KO X7 (CEEES KA ) L X (3R
B Xo (1 PHD L Z) (D W Zo (D L Zs GRERTED W Zy (B A D T 3R
Note: * P<C0.05, ** P<Z0.01,X; (OM) ., X, (Total N ). X, (Total N ). Xj; (alkalifiedN) . X5 ( Available P) . X5 ( Available K) . X7 (soil

moisture content) , Xg (soil temperature) , Xg (soil temperature) , Z; (Bacterium) . Z; (Fungi) . Z3 ( Actinomycete) . Z, ( Azotobacterium) , follows

the same to.
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Table 4 Comprehensive correlation coefficients among soil microbes,soil physical and chemical properties

and nutrient levels under no-covering cultivation modes

1%

) Tir;C;
Tﬁii% R (D)
Soil
. X, X X X, X; X X X Xy
microbes
A 0.071 6 0.0756 —0.0798 —0.0120 —0.0791 —0.0910 —0.0035 —0.000 6 0.0603 —0.058 5
Z, —0.061 0 0.0138 —0.0441 —0.0304 —0.0322 —0.0288 0.002 0 —0.0003 —0.044 5 —0.22514
Z, —0.0707 —0.0234 —0.0452 —0.0204 —0.0283 —0.032 3 0.0014 —0.0001 —0.0298 —0.248 7
Z, —0.0503 —0.028 7 0.009 8 —0.071 3 0.018 1 0.007 3 0.004 9 0.000 0 —0.0986 —0.2088

R;(2) —0.110 3 0.0373 —0.1592 —0.1341 —0.1216 —0.1449 0.004 8 —0.0010 —0.1125 —0.741 4

T » P<{0.05, »x P<0.01,
Note: * P<C0.05, %x P<<0.01.

2.4 MEBSRETIEMEYE LEBEASN MCy T LU H - 7 M 5 B o R B K B 5K
ERSERMBEXSHT 2 T B B AR A R R R S [ R L R A B

WA 1 rp b B SRR T 4 R BUEY R RN X SRR AR R E ORI C) e
Kot B0 6 17 4 Z A A R Ll g 4 (D) ~ (4) SERAMIE . N Co R LA H 7 i 57 s R Bk Y
AT A4 MR R R B O IE D7 R AR AL BT A PR VB N PH R SN AR A iR
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—0.2612 —0.1358 —0.169 2 T EEHAY S g AL R R FR A FE AR B B B
0.0348 —0.0010 0.281 2] AL RBE S,

x5 MEBEREEEANERXNT, TEMEDSIEENFERFIEREONEZEBEXRY
Table 5 Direct correlation coefficients among soil microbes,soil physical and chemical properties and

soil nutrient levels under plastic covering cultivation modes

Si?iiiii]s X, X X, X, X5 X X; Xs X,
Zy 0.574 0. 040 0.239 0.822" 0.695 0.772 —0. 247 0.301 —0.866"
Z, 0.857" 0. 150 0.711 0.393 0.615 0.468 —0.434 0.120 —0.543
Z, 0.698 0.020 0.022 0.259 —0.130 —0. 207 —0.392  —0.065 —0. 204
Z, 0.612 0.658 —0.046 0.707 —0. 246 0. 049 0.211  —0.248 —0.606

7 » P<0.05,
Note: * P<C0.05.
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Table 6 Comprehensive correlation coefficients among soil microbes, soil physical and

chemical properties and soil nutrient levels under plastic covering cultivation modes

L Ty,

Mlﬂ:% R, (1)
Soil

microbes X X: Xs X, Xs Xs Xq Xs Xy

7\ —0.096 5 —0.004 1 —0.0241 —0.1225 —0.0539 —0.0745 —0.0049 —0.0001 —0.1390 —0.519 6
Z, —0.0516 —0.0055 —0.0257 —0.0210 —0.0170 —0.016 2 —0.003 1 0 —0.031 2 —0.171 4
Zs —0.044 3 —0.0008 —0.0008 —0.014 5 0.003 8 0.007 6 —0.002 9 0 —0.012 4 —0.064 4
Z, —0.052 2 —0.033 8 0.002 4 —0.053 4 0.009 6 —0.002 4 0.002 2 0.0001 —0.049 2 —0.176 8

R, (2) —0.2446 —0.044 2 —0.048 2 —0.2114 —0.0575 —0.0856 —0.0088 —0.0001 —0.2317 —0.9321"

W % P<C0.05, »x P<{0.01,
Note: ¥ P<C0. 05, % P<Z0.01.

M 6 KFE 4 P AY S 9 4+ 5 A ke M
T F% 53 F6 b (6] 9 L — 2555 A OC RECEB LB/

MR (2) Frfedi kA . S5EY S RB RN 2
X, CHMLED X, (Bl ND A1 X, (14 pHD L #5217
] G 2, A 48 A5 19 25 A A OC BB AE F /.
R, (1) FIifedKE . Z (D 5 9 A - H AL R
RS HR AR I 25 A OC R B R S B ) 56 &R s ok
S Z, (HLE) F Z, (R 20D -t 2 1) E 3R s Zs Gl
LED BN WRAM KR, LHEMAYS 5L
FRPE B 3% 43 46 Ar P 7S B 4 TE) A 25 A A o6 R OB
—0.932 1, HEFE,
2.5 MIEAXLGEBEHNEEESH

N1 RS 1) K . 0] A AR AR B AR T
O [ it S Ak 3R 6 1 7 5 A0 5 7 i Sk B A =
T XTI HEIE A FR Y 6 A2 BIA 2 AR,

Xof R b R B A5 5T 56 T A R A [ it AE Ak
BRI 6 AR G BEAT A B BT A BT, IR e R AL

C;=[0.3556 0.3963 0.407 3
0.406 2 0.3598 0.399 0]
Xof Ml B A 6 R B AR 2R OG- HE GO AN [ it S Ak
BRI 6 AN AR HEAT A B BT S BT, JLRE e R AL
Cs=[0.3616 0.407 8 0.404 8

0.407 2 0.3791 0.408 0]

M Cs L Cs X R BCHE K & #F AR 5 AR I, 22 5 AN
K Uk B AE ] — it A J7 3T A [ A% 35 455 200 + 48 1
Y EEEEWAR, X5 2.2 XET F, M F,
A 36 T 35 22 R — B . G R Cs SR
KA, CK il A 4 221 5% ) 3 850 e /D k02 PK
b PR ZR AL/ S HAh A B Ak B 52 e 3R BCHR AR I L 1
B NOER & P ALK SR s m AN B &2

[ AR 22 2 o] DL 1) R 23 B . 6P 4R AR 1%
P 20N G T 4 PR R R B 95 0 R [ it A Ak B F 6
AR FEFEAT A B A AT S e R B

C,=[0.3935 0.3986 0.402 2
0.401 2 0.406 1 0.407 3]

Xof i ST i A 1 AR R OC T B AR A e 3R
3N R A AL B 6 A AR B HE AT A R 3 R4 A AT
i1 ES

Cs=[0.3981 0.3912 0.3985
0.4054 0.404 7 0.407 4]
M Co A Cs X g B 40 ok & #F AR 8 AT, 2200048 K
Wi WA (7] — it T 7 X A (] AR 335 A5 0T 4 98 2 A
PR G MA R, XS 2.2 W T Fy, fI F, Ri%
Koo i % 22 Rk — . G Co iy B ok



116 O A K R it

2014 4 55 19 &

% » CK ANt AE Ak B 52 0 28 80w /1 HLUOR: N AR B
4 28 /)N A A% T A L) 52 ) 28 8IS AH I 56 1]
S A3 it A T 4 39 PG R 1 % 37 00 A B

RIE  .

i DL b B S5 R4 T LIS B DL AR LS

1) Hby RS 5 AR 5% K L A v A A
ot A 1 T AN K R R R B R B L AT B
255 T A ) 25 ORI i

2) MM AR B E KR L IR W e FR Bk Ol it IR Dy
2 A R 8 A B AR DR /N 1 248 Xof (1 /IR IR
0 T T R R T R LT . T AR S TR )
M ZLPEAR KON A ML . 88 pH Bl f# N. 4 N,
4 PO AL KL P88 K o f R B
MAHSE RBOR T A0 5+ 58I B 4 e
HES52 P . HRE HEMLRABEK. AR E
P 5 AR B R 1 B R 25 R OGP A
BRI, BT S A R M KR A
ARLEA A A X fe s R R, A S
BEIAL R PE B 573 ) B A 25 G AH O M A X e g
A Y

3) Ml A T AR B EOR R L A M R R RO S
AL P B 35 oy W AR i A ) A AR v 0 £ A 56
EX QY S R TE N GEL b A ISP OR[N < 2
Jr 5 40 b 85 R R [ S A 9 Ak e v R 3R 40 5 i
R HE A K /NHER 5 B AR B A . A
M REORTE A S0 N+ pH MR E
WK A WEE 5 R AR 3R o R IR R
MXERBER R CR, HESAILTHEER
B KA BN, S AR R R B AR 4
B HEAR X A L R T Y. AR S R AR
REE B 37 43 1 B A 25 5 R OGP A X e s 2 A )
1), HERHOR A B AN [F] 25 4 g AR R e 3R
I3 W FE AR 25 A 6 7 1) 2 — B0 AR T AR A

4[] — it A Ak BT 5 8 5 4 20T - 498 Ak e
FFoy EHMAEY A K, X F EEMAEY
{18 i AT 5 =X 52 i) 2R 0 X - S8 A0 AR i 5% i) ) A
RN S XHE R/ g« CKOAS Tl AE A 3458 £ 5% i) 5%
Bt HROR PR Z2 8088 /0N » H A 45 b 4k 3
(R 5% ) R BCHT AR O U I R NL 2 % PLOK X
(DGR7/LEA PN RTINS S e BLIE AR d DS E i)
Jite S 7 2R M 2R Bk O 4 18 B Ak 5 M % 35 O 52 W 1
AR HC/IN) 2t % B /N IR A - CKOAS T JIE Ak 3 1 5%

Wi 28 K50 /) U N AR B Y R RN B A T
Ak B 52 0 28 RCHS A 3T D B A2 45t FE o - 4 B Ak
EERENSE T A TR -8

o BBk A5 IF SR W L A TR L
B 5 K B R T AR M S K B AR SRCT S A
L M K S R S K R R 22 S AN
HAR KB L e — (GhHeH DO EEARME .

PR AE B R B AR AR XL A S
KOS SO S s OB 5 A PL T AR KL K
N A E M R S R PO AL N A B
AR Ul W Sl A W S e B A R 3R 0 A
HOCHE 5ARE 2518 — (g 2) B A — 5. 1
WAFAEZE S5 AT 1 — 20 Ul WA [R] ol A W 5
PEACHEE BIR I e MR L

SRR AE T (WS R WL U E i CON AL P X
b JIE AT 5 ) B2 R AE AN [R] AR £ AR A [ B B
XF b SR A W A SR O B WA AR R 25 L SR
IR S5 I8 = (W 3)) FEA A [R] (H 77 78 25 5+
A FEHE— A0 Ul B AN [R] A 4 45 3 P A A 1 S 57
LA MR,

S B IE ] Aol e T i 2 L 1 SE e AR IE
AR AN W SR AN TR T A AR U L e oK )
PR IRIE By 0 5 o B LA PR IR T g .
AT 5 A 2 ] o JIEE 7 =5 ) A P R A oK AR K A i 4
R 393 A X AEK » 3 K ARG D L AL A A UK
BEARMEL T . AA W2 RERBER. 1766
FI7 15 i 5 ek K A XS 35 22 I b ST 8 ) 4
Tl A 4 I T A8 S W 0 A R v K 5 3 TE T
TS AP

I [a] it A Ak 2 %of 3 T AT BIL W) Bt 22 S AT 2
LR 0 b e W A ) b A 52 W A ] o DA T ) - 2
AR P AR B RV AR
T FTAR RS A T (E it A A T AR 2 B AS i AT A TH AR
ik WA ML 8 2 o g AE A TH 4 e il 2B
B TR TN AC A 1 o A () it AE Ak B0 - 3
Tl A 0 e R A B A R P R 3R 0 R R WA O AN S8 A —
BN ARG R WYL N A XS - A 5 ) 22
S 403 FE X S PR R % 37 20 52 ) F B

- S AN AR W SR R PR AL R K TR 3 B 255 A
Ktk AEAN A R A R AT BT AN TR B A
AR 22 AW R A IRIRAL A5 L B R Z Y 22
ST AR L B T TR N AR LR S A A AR
PLIEFR o EERTIT L P ] 2 B B8R A AR Sk



5% 2 3 1R SE AT A - T R A 5 A D O S R 2R R S R g B4 TR 117

XA FEEE R N2 A>T i 2 A7 o0 A s S5 SR AR —
BRI JE 5 92 PR DU FE A AR AT IR B AR F 5T
B Y 25 K 8 RN 25 5 A G A i SR AT AT Y . AR
Mg bE WA S B 07 A R
— A 583 I I LAAE A T A 25 0t ) R

ST TR L TR A T A T R A R
SESE RALAETE WS 1) 7 81 b a3 7 50 b 2 R EOR,
B2 WA — B ML L D PR AT AR B — T )
23 A8 S B o PRI T 32 3 358 4% 1 748 A 4 52 e K
% R R AR I RO s T A A A — E IR 2E
PR AE AT 5o A v U I R BORE A Z O e < 10
BT A AT BEAE — E B2 JEE L 9 A AR B0k 19 A
AR N R TR . RHOC T RIERUEY S R
WER R BIE A TRt — B IRA S

2 % x #t

C1] B BRvE  RAAR, 45, 15 76 1 o i) X R 1 4 K+ 398 1) 52 i)
WFgE )], R A A5 2% 2, 2002,13(2) : 163-166

(2] JAJEE MBI, AR F IS 2 RGH O] N AAS
#4,2002,13(7) :879-884

[3] BZIE.Z & B, LS REMAEY ZREM-Foe X
FWEFZLI] AW LM, 2013,21 (4):1-1

(4] ZEF59% R, 222000, 25 A TA) it A ol J3 %) - M i A4 4 i 52
me Ko Fe 5 £ e O w5 R LT DL b B RO AL 2, 2005, 38(8)

(5]

(6]

(7]

(8]

L9l

[10]

[11]

[12]

[13]

[14]

[15]

[16]

1591-1599
B IR BN AR 9 R XK ) 3 o R A
Wy iR A A AL A SE R [T ], SRR %, 2013, 34(8) £ 3223~
3230

A ML b AT L BT LA M I 3 S B M K T Y B
T sZ M [T, 4l TR 224 ,2008,24(4) :99-102

KR AR 8RR MBI AT S OK O - SR W A9 )
[J]. A7 4.2002,22(4) :508-512

i Hi ik B BRACTT AR R R IR XAk H A+ SR A ) U RE £
FEPERYSZ I L], o E A 223 41, 2013, 29(2) :133-139

IV A A X TSR AL R T X S A ) A4 5 e K
HAESF o3 W 4 o iy VB LT DL R ) A 245 % 31, 2004, 15 (10D
1907-1910

REK I EIT R E R A W e R R R
FALMD. db 52 o R4 R, 2006:2-10

B 5. g AL LML 3 M. db 5T o B AR R A,
2000:22-33

i g A ECE LM s E AR E R AR L 2001:65-69
FARLPH B2 M R [RDN L A W T R I A T AN TR AR S R g
HOMUEM S R MR A LRI AR ¥ 4K, 2013,32(3)
522-528

2T SRS A i L AR A i T 5 M R i X b
FIRUE Y 2V S ma [T ], AR A 244, 2009, 29(5) : 2489-2496
B A 0 TSI AR A S A IS TR it I X AR L A A e
HIRE L REVER S [T, AR A% H,2009,29(2) : 740-748
PR VEHO I R, 25 KR IR X SR AR AR R
Wk 1], 4+ HE2% 4% . 2013,50(2) . 372-379

TAEG . R



