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The discussion of affecting factors on soil microbial community structure in a

sugarcane land under different fertilization treatments

LIU Xiaoli* ,FAN Jianbo, JIANG Yuji
Institute of Soil Science, Chinese Academy of Science, Nanjing 210008, China

Abstract: Based on the sugarcane fields of red soil in Guangxi Province, the character of microbial communities and effects
of soil nutrients to microbial communities were studied under different fertilization treatments. The results showed that the
optimized fertilization could improve soil microbial diversity for a long time and soil microbial growth was significantly
suppressed under no fertilizer treatment. The content of total nitrogen, potassium and available potassium was closely related
to the microbial community structure. We could appropriately increase the amount of potassium fertilization to stimulate soil
microbial diversity and soil fertility. The content of total P was no significantly related to the microbial community structure.
Therefore, the amount of phosphorus fertilizer should be applied appropriately in the sugarcane fields, should not be too

much.
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YRR, 3R W RE S A X Ji] B2 358 A9 28 T ik
RN EVAT B AL A SR A3 XA i
SR B 220N T R R i B e R (BT
ZUSEH R AR P i R rp A W U A R AT
M) - i S 2 7R 7 e 9 R LA G TR AR ST AR
A8 o ARSCERIS AN [RGB 368 ) 4 H R 3t S
PIRE v SR I S0, 5 A ) A AN [ it JIES % it ot 28R
PR RN - S TR PR A P T e A B it
i EE S ) P LD e HRE AR SR S AR R

1 #R57FE

1.1 5 S EAE

TG A TP R AR R 7 T e B
B, M A R T T PG AL T ) A R VG, AT 3
Sl , BB T T 80km,, JBE A R KU, K
A0, TR /DI AP U 2w gk R A R TR R
PR AR, LAY P AL YD D UE K E

(I IRLTIE

MR AR AT R 7R 25 23°14749” db2F 108°27507, 31
BERN 1750, J8F B S A W A ) AR Y SOR
H21.5C,1 AWK 14.5C,7 AN
28.8°C ,4FF- H M 1660h, JC 75 1 F- 15 343d, 4EF
IR R 1100—1700mm , [ 5 7 52 2 7 45% , #k
%5 30% , 5205 16% ,425 9%,

T 3 56 DX AR A R MR A R . pH (E
5. 68, HERHE 11.3mg/ kg, LA 123mg/kg,
1.2 RETT

T (o B AL Ay PR 2R A B i I A S AR
RICFIBR AL 4 3 Uit H, 8 & 20%, 48 BEIE 5
30% , A 5 50% , BEAEAE M IR — WMt . A5 Ak
P 3 WEE ,/NXHAE A 3 m x8 m, BEALIX 41 HE
G /NI 2z T 5 e o 2 I R R S T S 22
5o AL FERRE AL R LR 1, HRET 2008 4 2
A 24 HEER,

F1 ZSREEBERBRE

Table 1 The fertilization condition of different treatments

AbFH Treatments MEARAE B Fertility condition
ZH CK ANTEATAT AT AE

W HUMEAE Conventional fertilization
HALHEAE Optimizing fertilization
R % Increment of N
4B Jiti % Increment of P

JEM- T Sugarcane leaf mulch

NP K BSR4 7 1yt AT
e I =X NP K

LB 3 rp i U F SR I 50%

LB 3 rp R IC F 1 i 50%
AR IE G FH N P K+TEM B 5, S0kg/ /M X

1.3 5k

BUER T 2012 4F 11 A H RIS )R B 4
FEdh . FEBES R 0—20em AL HURE, A4S/ X BURE
5 BT R RS . BRI 3 IR/ X
K HL100g + 78 4°C 550 F PR A7, — 8 ) $ B £
DNA E - HERUE Y ZAE1E, 6 SRR YRR i
H:1(CK) 2 (CHMEAL) 3 (PEALHEAL ) 4 (3% it
R) S (HETERE) 6 (HEM A )
1.3.1 3 DNA 421 SR A W BN (PCR ) RIS

o JEE G S FEL K

(1) EZALE AN

DGGE fff JH 1% #% & The Dcode™ Universal
Mutation Detection System ( Bio-Rad Co. ) ,5|#)¥ 34
16S rDNA V3 @728 X, 51 YA A GC Je 1/ 357F
GC 11 517R, H:vp V357f2GC (5 '2CGCCCGCCGCGE

GCGGCGGGLGGGGCGGGGGCACGGGGGGCCTACG
GGAGGCAGCAG23)", V517R (5 ' 2ATTACCGCGGC
TGCTGG23) "M g A T A TR 47 R AR 55 A FR A
CikEgs

(2) fih 4+ E DNA

DNA F$2H 2 IR Miller! "™ 19 5 ¥, R JH 5L K 4
DNA £ifki{7] & (Fast DNA SPIN for Soil Kit ) #2H
afifl, -4 SRR 4] DNA | SRJE T 1.0% B B i i e
JREHL KA, DNA A9 2 £ I 52 FH 48 A0 43 6 6 B AY
( HAEHE UV21600) I HELFE 57 260 nm A1 310 nm
IR SEAE, SR 5 AR 4 2 s3T5 DNA A9k B 1132
EwWop

[DNA] = 50x (0D,,—0D,,) (ng/uL)
MRPEA G TE DNA A T3 A0h
[ DNA] =50%(0D,,~0D,,,) (ng/uL)
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(3)PCR ¥ 1

50uLPCR {A % ; 10xPCR buffer (% Mg™ ) 5uL,
BB BR (ANTP ) 1L, E35514 500nmol/L, T iif
5% 500nmol/L, TagDNA % &/ 2U, BLJi 10ng, 5%
Je IR X R 7K 22 50 L,

PCR W &0 R 2 95°C , B8 M 3min, 4R )5 N
A Taq B, 35 ™MEH A 93°C 1min, 48°C 1min, 72°C
Imin 10s, 5 76 72°C T ZEfH Smin; §7 34 5 49 PCR
P 1. 2% B BEWEEE IR i VK R 0 5T 6

(4) ZSTE R BE BERE LUK ( DGGE )

XTSRS E N BT J& 30% E] 70% , B N
T i 5 e e 3 2 8% 5 76 200V R HLJE R, AR Ry
13pL, HIs 7402 0. SXTAE HLIKZE ik, 60°C
HLUK A& T, 220V, 12h, LUK SEEE )5, F 0. 8peg/mL
) SYBRGREEN I 44, 20 min, 5 FH 25 85 7 /K B vk
e )5 B8 ] Bio-RAD 4 GelDoc- 2000 %E Jit 5%
1453 ¥ & 8240 B, A QuantityOne 43 #1244 ( Bio-
Rad) ZM AT AE Sl LUK S50, 251 19 28 B2 i 3 A 3
1.3.2  HEEEE T ik

S K R R LT R I 5 4 A EUR A
T EIL LG, iR F SRR - SR T A& - SR B L
3 R T SR - = R TH - KA G BE 5
fift BT 10 ; S 0.5 mol/L NaHCO, 5

LB HT NH, OAc R HR- KA CIE VL ; BRI R A
PRI - KA LTS 5 B A ORI 25 o0 ol >R T Sl AL
PR -BE Y U L (VR AN IR E

2 HREHW

2.1 K [R] it AR ) 28 ek H R - S A MRS A R
R 5 )

2.1.1 TRt AE ) R 3 R A M BEVE DGGE & i
i

IV Fl DGGE A 4+ 16S 1DNA V3 F Bt PCR
T T LU S5 e A TR (B 1) EAR TR -
FEM Y 16StDNA V3 F Bt PCR 7= i B0 AT —
EZ5], N 16StDNA V3 J Bt PCR 7)) DGGE &
e AT WL et K. AE 6 B A [ it 2 Ak 3
DGGE Bl e Uk 4507 B B 3 B A1 7% R I A2 7E
FESE TR BN T U W 2 R AN TR it S Ak L ]
(255, ANE 18R] BV 2 2L [F] Y 45 U B X
S 4 48 2 (] W] R AEAE — SE A B 4R R 2 B SR
T 6 0 3 25ty 118 52 B R AR ), 26 B 3B
FEFE R B WA, KR 55 i AR
B AT e R R L U E Y 2R R,
T A A B ( CK) A4 398 R D 2% 71 0 A )
How g/ Ul A Y 2 RE TR

f T = =
] T = -
% i = = =
= e —
e =
% sS=E==-r = =
T - — =
; EE 0= — —
1= = =
I — —
T 0T - =
€L _ —
p——4 — —
L f = =
I = —
i_ f = p—
1 23 4567 8 910111213 141516 17 18
XIS E R
N 53 %5 90 exnh 5 550 0K T
SO NN AT A0 N — o> < A
mmmmvﬁ'v\oﬁ-mmmmsmlﬁ\oc

Bl 1 16S r DNA V3 /B PCR 7= #1# DGGE % UK ki tb B E
Fig.1 DGGE profile of amplified 16S rDNA fragments from soil samples and land compare
1—3: CK; 4—6: WHUGAL; 7—9: LMLIGAL; 10—12; SEIHIGA; 13—15; IIERE; 16—18. FEMHBI
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2.1.2 ANt AE sl A SRR R AR L S A
R (UPGMA) KW (B 2) ,6 Fh - 1EHE 5,
Ay R KGRE , 25 FUR1E NPK it A A 2 > — Fif
WA B U IE | e A A Ik it S R R - 7 A
Ty — PG, DA A it AR IR IR AL T R A el As £
S A DA R V5 45 K, i 95 3 0 AT X - Y
YR REE S5 m AN K , MARAUYE SR F | D1k it e
Flrti it A W7 00 A0 R - S 1) A AR AR LA,
KRBT 77% , % 32 [ AR LI PEER 5 F 45.0%

0.49 0.60 1.00
[ T |
e Bt (2
- R RLHEAL2
0.61 s
0.80 2
0.86 1
045 ,085— HHLHEAE3
e R
TR
0.58
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Fig.2 DGGE Cluster analysis ( UPGMA ) of16S rDNA profiles

of bacterial communities in soil samples
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A
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H f Ak it BE &b B A9 Simpson $8§ 0 54 % 55,
Shannon-Wienner £ 0t .75 ) T8 &L Bk
YL, DAL A F5 0 T LU B B 3L, & R A
WSCR T LSS IAR 52 7 W4, 314 - S o
ZIIREIRY T, DM 2 = IR E ) . Simpson
6405 Shannon 15 £ AL S AR, BE & i 1L B 7Y
B, A=) Z AR R R i i

(]IS, e Ak 3 ) SR A ) 2 R R AR A
04 H At 4 # 55, JC HJ& Shannon-Wienner 45 %%
(K3),
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385}
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Fig.3 The Shannon-Wienner and Simpson indexs in long-term

different fertilization systems
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Fig.4 The correlation between total N, P K content and soil

microbial structure
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