ch E & RS H S AR 2T ISSN 1000-0933
oh EE SR R CN 11-2031/Q

PER B AFAT

P EREFERRL SRR AT
Acta Ecologica Sinica

FPE 60 £/ 220 e T
BERMTIR

2011

REESFEFS =
R E 22 B A SRR 5 Rl
g e BB tH i



M £ 5 %

" (SHENGTAI XUEBAO)
renmmsmnennks. 0 315 FE2H 20118 (FAT)
B X
K G L B AP B P A By TR JE BT[] A0 T weeeeeeeeeeeeeeeeeeeeeneaeeeeeieeaeaa BEE BFEE.ELELT L (297)
A2FRAIRT G =t F BB EA TS ERAT N ST RAEIEMEI KR o
.......................................................................................... # %@,ﬁ%%,i@%%,% (306)

FERREZAMRED AR RERIRJLGAT oo ET5, R R 4], %F (316)
At A AT K N LG A TR AL woevverernnnrernnneernn e BB AR M x| LA & (326)
S ok IR N A BESE T 5 CINCP A A FHAE e BEE, K B, LM% (335)
Y5 B AR T i T AR IR A A AR R et R R e e RN, IR T, K A, (344)
2T MODIS/NDVI # Bk At 3o B AR AR B &5 B 5 3R wovveeereeneenmeeeennens KE o, T4, X F, % (354)
KB F 2 FRAE R AR B N AR BETE LA R AG RGP woeeermmrnneeeeeeeeeenes WHAE, REI,E  &,% (364)
4 FRF e 4 AT PEG BEIAT 4G 2L FE oG i ceverrrrnrenrnnennnienieiniieiiiai, LEF B L HHE,% (371)
PR R T E G IRIB ARG E B eeerrreeeree et KAEM, ZM4E, 2 ,% (383)
T IR S A B B K R L E BN KA TAL woovveeveeneseieinin KB, XA, kX, % (395)
T A RBEI R KRR AEBIRIE oo )}%/fg{%’/}% X,ﬁ%?ﬁ,% (401)
o E RGBT GGV ARG B ceveerernre i %7)(%,%%%‘5,?135%}?,% (410)
&M TR E 2T AT LS AR LMY
............................................................................................. BN iR R &L % (421)
F B B AR RAG ) Bl R A B IUARIRBE e HAZ REK, KRBT, % (431)
BT o ABEFAET L FLHIIL oo E%ﬁk,é‘lfﬁﬁ'&,?ﬂﬁ%%,% (441)
C, Ao C, #i o F 3T A b s RAR S KA o — Aoy oovveeemenneeees AR O,k (449)
3SHERBEFAT2HERELREAGKERTALFR e oF RS B, & (455)
M E M R R Fo e B AR AT R S AL coevrernie e XN FIRE, TKMW, % (465)
BREBHERBTIE LR TRAEDBEZLEMBAL oo +OEVENT KWL E (474)
él%iﬁli‘ﬁ?iﬁf]%@ﬁii%z*?ﬁ ................................................................................. Aﬂ g’)_;z (483)
CO, fiB EIZHE AT ONRAIZExTEH FERFRG 0 - B, E LW, Pugliese Massimo, % (491)
B AR S PP €k R RARAAE G o e YRR, H M, ERE, % (498)
#7587 5L R K 2 R34 M0 PCR-DGGE A «ovvveeeeveeesneeeninns RILE, @A FE, % (506)
T R a R AT B e fﬁﬁg’%/ﬁ\%@’g_‘?’% (513)
TR R A Ve A AG S WG AR 2 8 AR 6 T S B TR B eeeeee e R, E3F, EMME, % (522)
AT CLUE-S MR 89 5 = BB R 75 Je b ) RALE A AG By QAT wovveevreeneene F Bz EE #,% (529
T A AT RHAL D A oo jz}fﬂi’%ﬂﬁ’ﬂﬂ%ﬁ (538)
RINTAA LIRS BAFM AL L FTI TR K R e XELL R F,FRA % (547)
g5

%\}Jué\k%iﬁﬁu{%}%m&\%ﬂlif% ............................................................ Zgﬁfé\’gﬂ‘(% (556)
H S T L G BRIE R £ B covveeeerreeeeiiireeeiiie et B ERAE WA R (565)
i AR 3k 38 R T BRAC R AR BB AT SLHE e eeeeeee e A B R (575)
P FRAL A AT GLEE B wvverrneree e BN R, E, % (583)

HAFIEARSHCN 11-2031/Q = 1981 * m * 16 * 296 * zh = P * ¥70.00 * 1510 * 33 *2011-01



A 75 2F R 2011,31(2) :0483—0490
Acta Ecologica Sinica

2T 7R g HA SRl 4 4 25 15 1

AR
CT BRI E WA T S0 %, T BURAMB 2 DA PRI IS8T AR )1 750002)

FEE: L2 A U TR 1 22 ( Zizyphas jujuba MALL ) Sl Ak 26 A 22 i SR FH AR 628 590 b 31, A SR FH A 5 7] Ak 348 ) 4148 i
XiF R, B 9 20 AN [ SIS ST SR T A2k ) 2 e . 25 SRR TR R R AR R AR R IR, (5 A W
80% LA I, ELRR AL/ s KA LLACR I E sl #8520 Y, B RS A R R T A% 4 (Alternaria) , HCH S 7T B ( Fusarium ) FIAR %
( Trichoderma) |\ I3 AT B K JB T 55 4% 18 (Alternaria) . F 5% ( Penicillium) , K% ( Trichoderma ) 14 J1 & ( Fusarium) , i 55
(Aspergillus) \FE% ( Mucor) FAREE ( Rhizopus ) INZ o LA SR T A My A e sl 285 2 4 2 3 BV 3 2 2 1 R LI,
SRR A v ) 2 PR SR TR Rl A A S K TR T 11 K B 0 T R AR A £ A P DR B A S b R AR T £ SR
A 2R TR A (] 2D R R A W 2R R B

FRERIR LA U SRR AR

Microbial diversity of the jujube ( Zizyphus jujuba Mill. ) fruits surface during

harvesting and storage stages
SHA Yuexia "

Key Laboratory of Ningxia Plant Disease and Insect Pests control , Institute of Plant Protection, Ningxia Academy of Agriculture and Forestry Sciences,

Yinchuan 750002, China

Abstract; Post harvest diseases of jujube( Zizyphus jujuba Mill. ) fruits are serous problem during storage. Many microbes
including benefit and harmful organisms, and pathogens are associated with jujube. The aim of the study was to characterize
the microbial diversity in stored jujube fruits and their potential effect on the storage diseases. Microbial diversity of the
Ningxia jujube ( Zizyphus jujuba Mill. ) fruit surface at different mature levels during the harvesting and storage stages was
investigated. The jujube maturity was graded based on the percentage of erubescent area of the jujube fruit surface and the
tenth grade was with the 100% of the area erubescent and the eighth grade was with 2 third of the area erubescent. The
samples were collected at the picking time, and after storages of 15 d, 30 d, and 45 d. The result showed that 80% of the
microbes isolated on the jujube surface are bacteria. Fungi including species of Alternaria, Fusarium, Penicillium,
Trichoderma , Aspergillus, Mucor and Rhizopus were detected at all sampling stages. Alternaria spp. were the dominant and
Fusarium spp. and Trichoderma spp. were common at the picking stage and the storage stages, while species of Alternaria,
Penicillium, Trichoderma and Fusarium were dominant and species of Aspergillus, Mucor and Rhizopus were common at the
storage stages. The preservative treatment was significantly reduced the fungi colonized on the jujube surface during the
storage compared with non-treatment. More microbial diversity was found on the full mature jujubes than that on the eighth
grade mature jujubes. Microbial diversity and their effect on the jujube quality were significantly increased along with the
time of jujube storage. The biodiversity analysis showed that microbial diverse index of the jujube surface increased during
the storage period. The Shannon-Wiener index has increasing tendency for all test treatments and reached to the highest at
the storage of 45 d. The Simpson index was significantly inhibited at the picking time and earlier storage stages by the

preservative treatment and reached the same as the non-treatment at the storage of 45 d. Although our current result was
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preliminary, it provided comprehensive understanding on the microbial community of jujube fruits and their effect on the
jujube storage diseases. Our performance encouraged that the microbial community of other fruits should be conducted and
investigated during storage, and the microbial community function should be determined. The antagonistic microbes may

find from the community and are potential in biocontrol of fruit post harvest diseases.
Key Words: jujube( Zizyphus jujuba Mill. ) ; storage period; fruit surface; microbial diversity
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Table 1 Quantity and composition of different fruit surface microorganism on jujube storage( x 103~/ i)
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Experimental design Storing time Total number Fungal quantity Bacterial quantity
ARAL T AA 96.49 +5.72dD 9.69 0. 44ell 86.81 £2.46eD
AL 15 106.32 +0.91¢C 11.20 +0.66dD 95.12 £1.44cC

30 149.17 +2.61bB 17.57 £1.89¢C 131.60 +1.02bB
45 308.19 +£0.79aA 27.91 £0. 10aA 280.29 +1.64aA
5] b P 15 47.19 +0. 93(F 6.25 +0.271E 40.94 +0. 34gF
30 69.36 £0.29¢E 11.14 £0.30dD 58.22 +0. 60(E
45 110.48 £1.69¢C 21.66 +1.03bB 88.82 +0. 19dE

ANEFNEGFRFRIRZESF B (P <0. 05)
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Table 2 The floristic composition of Fungi in mature jujube surface on storage

EH R K AT % Rate of Fungial colony detection/%

? . gméﬁ’ﬁﬁ/d AR AR EHE HEE KRR HRIITE R
e Slone time Alternaria Mucor Penicilliam ~ "VEE Aspergillus Fusarium
AL KA 62.36 1.18 3.53 3.53 12.94 8.24
RAbFE 15 80.96 1.00 5.31 1.00 — 2.00
30 15.38 — 46.15 — 0.59 15.38
45 45.76 3.39 22.03 3.39 8.47 8.47
R 5 40 38 15 52.69 12.90 25.81 — — —
30 11.76 — 29.41 — 29.41 —
45 45.76 3.39 22.03 3.39 8.47 8.47

3 1071 AR v A 0 AR AT SR TR L T DX AR < SR A S R T A W T A R A TR R R
46.81% XM HHIE AR IR, K AR N 12.94% ;580 15 d B AT (] b 310 18 R R 31 B BT R, K
HIBIR A 80. 00% , HE TR AKG H V70 30 d B AV E BB & E , A E 8w 0 45 d B, P 3vE 2
AREGE KRN 25.00% , KACA R RS R , F 58 , G K RIE 16.67% . LA BEEUR,
S A NS S IR S LA, I A v SR T R TR AU A D SR DR 5 b B
S, SLAS R HE e A PR AR A AE AR S B 2 A SR T Y IS [RI T A R AR AN ]

2.3 LR G YR R 2R
AT e s 1 21 2 I 3 3 SR T U= 1 B9 Shannon-Wiener 45 %5, Simpson 8 20700 BE 25 3 LK 4 K5, K
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Table 3 The floristic composition of Fungi in half ripe jujube surface on storage

LR R E R AT % Rate of Fungal colony detection/%

JLBL] I/ d :
Treat Storing time A AL THER HHE iR RER I
Alternaria Mucor Penicillium Aspergillus Trichoderma Fusarium
ARAb A KAt 1 46.81 2.13 13.83 1.06 - 26. 60
EN/SE] 15 — — — — 80.00
30 14.28 - 42.86 28.57 — -
45 16.67 - 16.67 16.67 25.00 -
S ilp il 15 - - - - _
30 8.33 - 33.33 16.67 25.00 -
45 16.67 — 16.67 16.67 25.00 —
50 1.2 ~
—A— X T —a— i
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£= _ 08|
S5 30 ®E
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o8y 5 AELEHTEMVEEREMEDETE Simpson 155

Fig.4 Shannon-Wiener index of different fruit surface Microbial Fig. 5 Simpson index of different fruit surface microbial on

on jujube storage Jujube storage
3 itig
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