F B L 2017003):100~108

- EYEAR -

DOI.10. 11937/bfyy. 201703024

ANEESFEXT T NARER L5
MR E SRR N

KRR, ZER,RRAZ

ALY R B Zbe bk e » B IR YT WG /RIE 150030)

B EAERARM,EBRTEA 1 AR REXE F TAEBIN LT BT
TEBAEGBHEEMG TN, EREAN . BABRENEAET LEREDBRELM, L P L
2 DOBHN/ B EN SRR RAH G EABR R E N FFEZAI AL R S H A ZeR
EMFELEMAAMERAK, MEARITER, AENSHREIEN L FREREF AME,
ZMFREI KBS mB 5 TRREE AXA MAHRE . FLRE N F; A EHA K

FB TR LT G RRE B

REEIR A AR A A BE SRR L Uk 4 5 L

hE4SFES:S651.606%. 1

A Y RE S EL SRR MR R A AT
2, B L RATREF R EEA M. MEPR
R AR EA A DL (R AR B SRR
e, R AR IR IO T e R AE K R
EREEREN. Wik, TEBAEY AT L
e g, e i LRI S M EE AR OE
8 R A 0 A TR O 25 4 A 0 P B o M A
PIRIRAET o T BRIE VAR B R A R O R
R A KA, HEE 2 B R A 3R v P AR T AR
TEGHT K™, BT IR R A R A S50 T L3R4
YRR S AN o x T8 S VA A B B2

PR TTAR M A B R A AR AL, Ml b s o, B
ALAER R, DR DUEE AT E R
P A W B DL BTV 45 4 R R A ) ) AR 2 3
BT i L 07 TR AL AR 0 R 3 K LR R
LR AL A 2 RO SR AR R
BIRERN, LEN2A 20 HRHE S’ S5 HMEY

E—{EEEA K990, k. MEHE L. FEFT @A
ZHaBLEFRELER LA, Email:axiaode@163. com,
HEEE AR EA963), ko, HE . B EFF R T A H
ZHaBLEFRELER LA, Email:fzZwu2006@aliyun, com,
E4TIR:- B L8 AAFELT A A QLTI

s HH:2016—09—23

SCRKFRIRES A XESRS :1001—0009(2017)03—0101—08

RES MU | AR O % RERE 5 L o]
BHEERY RS REPE S LA B
AERIRIRY O U, B 4 1 B D
SRR I S R A R L & R
A7), R M B A B S W 0 S R
HC, 2 B 2 B350 B O 47 LA S8 7
AT DA 1 I LS00 A B ) B 1
SR 0%k B R RS, BT
%1% ) PCR-DGGE £ A 5 800 7 i < W1 7
LB RS RIN , 5 R R R
SEPERL T LA T LG5 T T2 0 40 K
FerE R BER T AR B S 50 T — B 3
BT R B 0. BRI 00 B 0 R T
B R LU R SR RERETE 1, DAL
BT FRFF AT S SRR, TR o T ki i
SPERYIE L, LHEBCE TR LA T TSRO RHAE,
TR T 54 02 R 7T DAL 6 2
UL 1L AR RA TR I + LR,
BRGNP R T TR LB S REVE 26
OB U A P TR LR 9 £ L R — 2 1 5
it
1 HBS5HE
L1 Rk
PP RSO IR T AT R,
101



F B L 2017003):101~108

L2 REHE

HERBTARRTGRE X EH# 11 LEA R
[ BTV E ) A B, 64T X4 47 7 IR A , S RF b A A
TR 0. 667 hm? LA_E Pl 5 = h M sk 38 1E R A
FRIR R AT, IR SRAEEH 5 K 3R LA
PERILE 1,

PO A AT R A F0 s BRI MR R 20 em +2RY

3, 2B B f vk, I RE AL M R T
JRRERE 90 d J5 ,AE B RE B L B 3 A BURE gk
FE IR R A BMR RS AR 7 TAR br £ 3 , AR R
HAEBURE VA SR AR B, 3 VG JRECRE S B 3 IR TR
B, R 80 B BT 70 Cikfa&A. ik
BT AR AL AR K2 R S AR AR A S0 & 5 Al

F1 B L I|E R FER
Table 1 Basic chemical properties of test soil
SRR AHRS RIEEY ﬁﬁlfﬁ AR BRAGE ﬁ@%@é gﬁ.ﬁﬁi BEE  AUREE
Sampling  Treatment Previous Orgaric matter Alkali-hydrolyzable N Avallable P Available K pH EC SOC content
content content content
place code crop g kg content/ (mg » kg—1) /(g + kg=1 /(mg + kg=1) /(mSecm 1) /(g kgD
P R4 A 3/ BEAE 24. 64 310. 61 393. 23 231. 04 7.26 1.20 14. 29
s B Eh/ B 28.72 340.16 414. 29 210. 17 6.54 0.79 16. 66
BUBEA B C HE/ Bk 24. 98 198. 62 183. 93 172. 95 7.35 1.16 14. 49
pusian D FIK/ IR 22.78 178. 61 201. 55 205. 34 7.08 0.78 13.21
TREKMA E EK/GM 31.87 191. 60 430. 98 196.31 6.26 1.02 18.49
FFIFMARTR  F PN/ PURGHRE & 26.07 198. 60 377.71 202. 58 7.22 0. 83 15.12
TREKEB C K/ B 27.32 206. 74 358.12 193. 25 5.97 0. 65 15. 85
8 R B H #HIN/ B 29. 23 156. 42 275. 67 310.31 7.35 0. 49 16. 95
M /R B 1 BN/ & 26. 34 189. 33 273.45 188. 69 6.97 0. 38 15.28
X R ] EHh/ M 25.91 248. 09 317. 47 252. 46 7.08 0.59 15. 03
ERAKS K R/ ER 22.27 235. 78 269. 62 195. 56 7.47 0.57 12.92
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NCBI 4 Blast #2 ¢ (http://www. nchi. nlm, nih, gov/)
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Fig. 1 Bacterial DGGE electrophoretogram and PCA analysis of soil before planting watermelon
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Fig. 2 Bacterial DGGE electrophoretogram and PCA analysis of watermelon rhizosphere soil after planting
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Table 2

#4r&is 16S rDNA PCR-DGGE K B illE S
Sequencing analysis of part band 16S rDNA PCR-DGGE fragment

WHEEHE FEEE BRE R A Closest relative AABLEE Y3t
DGGE  Sequence  Accession TR REAH BRE Similarity Ali
ignment
band length/bp code Microorganisms Phylogenetic affiliations Accession code /%
Uncultured bacilli bacterium clone MS020A1_B04 16S
b1 134 GQB66137 X Firmicutes B BEF ] EF696151 90 175/194
ribosomal RNA gene
Uncultured Firmicutes bacterium clone P1s-50 16S
b3 157 GQB66138 K . Firmicutes B BEF ] GQ287554 97 166/170
ribosomal RNA gene, partial sequence
b5 173 GQ866139  Alpha proteobacterium DCo04-78 gene for 16S TRNA  Alphaa ZFIEH 44 AB308309 100 173/173
b6 193 GQ866140  Uncultured Acidobacteria bacterium Acidobacteria B8 FF 5 49 FJ570259 100 173/173
b13 198 GQ866146  Uncultured bacterium Bacteria FJ948241 100 178/178
b19 193 GQ866151  Uncultured actinobacterium Actinobacteria 4% B 40 AJ581629 98 167/170
b22 218 GQ866154  Uncultured betaproteobacterium Betaproteobacteriab 345 ¥ B 4§ EF072954 99 197/198
Uncultured bacterium clone 1700a-13 16S ribosomal
b27 186 GQB66156 Bacteria AY917410 97 194/198
RNA gene
b28 198 GQ866157  Amycolatopsis sp. 308201 Pseudonocardineae ; Amycolatopsts FJ830616 100 178/178
b-29 193 GQ866158  Uncultured bacterium Bacteria FJ977395 100 173/173
Uncultured Sphingomonas sp. clone PNS_3 10 168 Al oteobacteria;  Sphingomonas
b36 169 GQEssles o SPhmeomonas sp. clone TRS_S phaprotcobacterias  Sphingomonas oy 1a0g 99 171/172
ribosomal RNA gene A e R
Uncultured Actinopl . clone SDF-215 168 ribosomal ~ Microm f HE B
b-40 165 GQ866169 I panss s cone cromonosporaceae {8 F B Bt EU547837 99 167/163
RNA gene Actinoplanes
Uncultured Verrucomicrobiae bacterium clone 16S 1i-  Verrucomicrobiae JEi B ]
b-54 184 GQB66180 EU298905 98 190/193
bosomal RNA gene Verrucomicrobia subdivision 3
b-57 154 GQ866182  Uncultured bacterium partial 165 rRNA gene Bacteria AM259173 96 166/172
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Fig. 3 Fungal DGGE electrophoretogram and PCA analysis of soil before planting watermelon
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Fig. 4 Fungal DGGE electrophoretogram and PCA analysis of watermelon rhizosphere soil after planting
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=3 #8437 ITS rDNA PCR-DGGE /& #lIF 5347
Table 3 Sequencing analysis of part band ITS rDNA PCR-DGGE fragment
WFEEH FBRKE BRE [RIYR X} Closest relative ARAEE R H
DGGE  Sequence  Accession AR Rk Br5 Similarity Al
ignment
band length/bp code Microorganisms Phylogenetic affiliations Accession code /%
Uncultured fungus clone Singleton (308 - 1842 _
f2 233 GQB66201 Fungi FJ784074 99 236/237
3176) 18S ribosomal RNA gene
Glomeromycota; Glomeraceae ¥R 3 H
3 73 GQ866202  Uncultured Glomus 188 rRNA gene . AM992805 100 73/73
3
2! 247 GQB66203  Nectriaceae sp. LM109 18S ribosomal RNA gene Ascomycota; Nectriaceae 7752 FF EF060478. 100 247,247
Ascomycota; Pleosporaceae; Alternaria
5 271 GQ866204  Alternaria alternata 18S ribosomal RNA gene FJ872066 99 276/278
gl
6 275 GQB66205  Alternaria sp. GZ-2006a 18S ribosomal RNA gene Ascomycota; Alternaria S5 1B DQ499661 99 278/279
Fusarium oxysporum strain F-T2.1.1-030616-01  Ascomycota; Hypocreales; Fusarium
7 258 GQB66206 EU364852 99 261/262
18S ribosomal RNA gene PR
Ascomycota; Hypocreales; Cordycip-
9 246 GQB66208  Simplicillium sp. KYKQ0011 genes for 188 rRNA AB378538 98 258/263
itaceae; Simplicillium
Ascomycotas Davidiellaceae; Clados-
10 269 GQB66209  Cladosporium sp. FA0 18S ribosomal RNA gene FJ755823 99 272/273
porium Sy BT R B
11 273 GQ866210  Alternaria sp. 1A275 18S ribosomal RNA gene Ascomycotas Pleosporales; Alternaria AY154708 100 273/273
Uncultured Cryptococcus 1TS1,5.8S rRNA gene  Basidiomycota; Agaricomycotina; 4p- B
12 279 GQB866211 FMB66378 99 281/282
and ITS2 F | Tremellomycetes
Gibberella monili formis strain Fm-X. 1. 7-030527-  Ascomycota; Pezizomycotina;
14 255 GQB66213 EU364865 99 260/262
08 18S ribosomal RNA gene Sordariomycetes; Gibberelia 7R )8
Ascomycota; Leptosphaeriaceae ¥ 71
15 254 GQB66214  Epicoccum nigrum isolate 1.27 18S ribosomal RNA FJ903352 99 259/261
f&5eH}; Epicoccum WERE R
Uncultured zygomycete clone 4M1_C06 18S ribosomal
il6 285 GQ866215 Zygomycete AT EU489899 99 290/292
RNA gene
117 235 GQ866216  Acremonium sp. YTO03 18S ribosomal RNA gene Ascomycota; Acremonium B IR H)E EF577237 99 240/242
Ascomycota; Pezizomycotina ;
118 265 GQB66217  Chaetomium sp. 15002 18S ribosomal RNA gene EU750690 99 269/271
Chaetomium BFHB
Alternaria alternata strain GrS8 18S ribosomal — Ascomycota; Pezizomycotina Alternaria
20 279 GQR66218 FJ904919 99 281/282
RNA gene 3ol
Podospora communis strain NZ206 18S ribosomnal  Ascomycota; Lasiosphaeriaceae & BR
21 195 GQRB66219 EU621831 97 208/214
RNA gene 55F} s Podospor WIS JR
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Table 4 Diversity of microbial community structure in watermelon rhizosphere
#i B Bacteria E & Fungi
Trijjim FEEERR EAEPERE R BB FEEERR ZHERR R BB
Richness index Diversity index Evenness index Richness index Diversity index Evenness index

A 39 2.23 0.51 13 0.70 0.21

B 31 1.65 0. 38 11 0. 84 0.26

C 40 2.22 0. 51 12 0.70 0.21

D 23 1.42 0.33 10 0. 64 0.19

E 30 1.70 0. 39 14 0.75 0.23

F 35 1.94 0. 45 14 0.74 0.23

G 42 2.07 0.48 11 0.78 0.24

H 31 1..91 0. 44 10 0. 98 0.30

1 30 1.33 0.31 15 1.17 0. 36

J 35 1. 90 0. 44 14 1.05 0.32

K 25 1. 29 0. 30 8 0. 80 0.24

2.4 PUTARFR LR AN S S TR A 27
P B AROC

M 5 ATLLE W PO TR BRIUE Y R 2R S
TEBFRMOMEREREAR, HPERASHESE
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FL AR TEAH G s B R R I RO 3 5 L S e
SRR, T4 o8 ) 2 REPE S 2 A 5 3 BB S5 1
YRR PE R IEAE R T pH SR YR 2 B4
EEAMK, HESHAESEIR AP EIEM
KRR REOR T4 B S R L

%5 ARG T EREMSHEES TEER U FERMOEXXE
Table 5 Correlation between microbial diversity of watermelon rhizosphere and soil basic chemical properties
B3| AHLR AR A AR - B HHLER
Type Organic matter Alkali-Hydrolyzable N Available P Available K P EC SOC
HE# Fungi 0.233 —0. 100 —0.042 0. 363 0. 047 —0. 708 * * 0. 233
B Bacteria 0.181 0.139 0.193 0. 189 —0. 037 0. 400 0. 181

ERPREFRE - R BEMRP<0.0D,

Note: * * after the number in the table indicates a very significant correlation ( P<Z0. 01).

3 e 5%
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HICGEN/Fm) JGEM/ M0 JKER/ ERO B4
WAL N B (F 22), BAR BRI 1AL BEAY 41
BRI 254 LA AR DL (B 2b)  {HR: B 22 V) Y 4 8 A
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pH %5, X S0 R AR 2 0 - A My 7= A e,
T HER AR,

R A R R IR 22 74400 R T4
PA 40 (Proteobacteria) , 3% 5 BT A i B 5% &5 2R 4 —
B0 HE R A 4R B 49 (Actinobacteria)
HBENE#T A ] (Sphingobacteria) , R BEE | ] (Firmicutes) ,
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BRHFE 49 ( Acidobacteria) , A FF B 24 (Bacteroidetes) ,
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1 T8 2857, G 4 BR B JB (Streptococcus) , 2k B
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YRR A . MR R BT AR &
W (Trichoderma) . 375 B (Chaetomium) | JEBEF T4
Rl Verticillium) R IR E B Mycorrhiza fungui)
EWFEYIR, EA B TP ] (Ascomycetes) ,
1A ITS 1DNA ) PCR-DGGE i B 45 R 28 &
VEALPE R TR 4 22 7 44 1B T IR BB (Gibberella) .5
T B (Chaetomium) J2IRHEJE (Cryptococcus) %, A
AR S S5 T BB S A FE DL
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Effects of Different Soil Ecological Conditions on Structure of
Microbial Communities of Watermelon Rhizosphere Soil

ZHANG Xiaoxiao, AN Meijun, WU Fengzhi
(College of Horticulture and Landscape Architecture,Northeast Agricultural University, Harbin, Heilongjiang 150030)

Abstract: Watermelon was used as test material ,the change of soil microbial community structure was researched
in 11 typical cropping modes of the Heilongjiang Province after cultivation of watermelon. It clearly changed the
soil microbial community structure after cultivation of watermelon, in which the diversity index, evenness and
richness of the bacteria was the lowest in the treatment D (watermelon/ watermelon) whose microbial community
structure was low similar to most of others’treatments, Correlation analysis indicated that there was extremely
significant negative correlated between the diversity of fungi and the electrical conductive of soil. After
sequencing,most of bacterium belonged to Streptococcus, Actinomycetes, Amycolatopsis, Gemmatimonadetes and
so on,while many fungi were consist of Gibberella,Alternaria,Chaetomium,Cryptococcus.
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