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Abstract: Two PGPR strains A21-4 and HG28-5 were used as materials, the effect of two PGPR on emergence, growth
and rhizosphere soil microbial ecology of pepper,and its root colonization activity were studied adopting plug experiment.
The results showed that seed inoculation with A21-4 and HG28-5 were all significantly enhanced the emergence
potential ,increasing rates 40. 5494 and 37. 84%; At the same time, A21-4 and HG28-5 were all significantly promoted
seedling growth, chlorophyll content and root activities. Increasing chlorophyll content rates were 65.49% and 43. 66%,
improving root activities 77. 91% and 55. 81% ; Moreover, A21-4 and HG28-5 were all significantly enhanced the soil
enzyme activities, and increased the organic matters and available P contents on the rhizosphere soils. Especially,
inoculation with A21-4 could improve the urease activity 66.01%,and increase the organic matter content 66.62%;
Inoculation with HG28-5 could improve the phosphatase activity 88. 16%5, increase the available P content 67.53%.
Inaddition, A21-4 and HG28-5 were all successfully colonized on the rhizosphere soil and roots of pepper. The colonization
ability were 2. 15X10° cfu/cm and 4. 75X10° cfu/cm in the DLF test,in the plug experiment, A21-4 and HG28-5 were
persisted on root of pepper with a relative high population density which were more than 10° c¢fu/cm and 10° cfu/cm,
persisted on the rhizosphere soils were more than 10* cfu/cm and 10° cfu/cm,respectively.

Keywords : plant growth promoting rhizobacteria;effect of growth promotion;soil enzyme activity;root colonization ability
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1.1 KEpe

HBERA RN D BE B R (Cucurbita mazima) 2534, fit
Hih R R 3 4-:2013-12GRMEFR) L088-3 HEMEAL 58 ) F1 9-6
GRIEER) » AR AR Mk K 2 bl 222 B B TN ER AR A4 42 L .
X R FRGRINREETE LR MNEE—
AL, b R A] Y 22 F7E T MEREAE Y LA ]

IR CRigHE S R 4R R AL T FRA R 2
T AVG , 430 47 46 (Sigma) ; STS FARS B 48 (g H}
F 52 A FRA D FER A B2 8 R BRI 7K K AL 3 5)
AR DB, DR B 1R B
1.2 REHk
L2.1 HEEE ZREERICRLKRFFG KRGS
WAL AT, 2014 4F 4 AR B E . AFYEKE 4 B
FC s R RT A 2 )T IE H R, PP RR
FARENLIX % i1, R E 3 WER, B/PXFP 15 ¥, 2K
10 m,BkBE 0.5 m,Z2HE 0. 7 m, H [B)45 28 ) 4 $0 i SR 3%
B,

1.2.2 ZJEF.AVG 1 STS AR W ERHE 2
B 50,100,300.500 mg/L i) Z.&5F)F0 0. 1% Tween-20;
0.5.1. 0 mmol/L f# STS F1 0. 1% Tween-20; 100,200,
300 mg/L # AVG Fl 0. 1% Tween-20 %f 2013-12 # 47
A R, 1O S LR ME AR B NS 1 MEAE T 2 1y AR
1k, I IR F JAVG F0 STS st d A E .

1.2.3 WEfibIE MK 2 iR R 1. 2.2
FRE 1) 3 24 30 i Ao P R B R L AT B i Ak B
S B R 0. 1% Tween-20, F§ 3 d ARFH 1 ¥k, Hhmii 3
K.
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VAR 25 20 5 AN ML HEZE T PR TR A B E
FIEL B 5 VA2 BB MR ME AL H B AU AR ZE R T AL 4. [R)
AR E AL B S TR AR B 2t 2 B A 21k, I 2 S5 FIXT
WRBE W,

L4 BAESr
REHHE R SAS 9.0 RGe #1717 .

2 HRE5SW
2.1 ZJEF.AVG F1 STS FefEfd F ik B i E

H#E 1 AT LLE H, AR BE i 24 FI B8 e 2013-
12 AR s VR EE A 100 mg/ L 5 B AR e 76 509\ 3
£, 55 1 AR (0 B AR AT, M A SRR W B 1R
M. F AVG AbFE, ¥ BE 100 mg/L A5 1 MEES5 (7 BA
WSS, WA STS 43,5 1 ML A7 0. 5 mmol/L
AFEE 1 MEAE TRl WAL S . B A3 B 100 mg/L
# Z45#),100 mg/L ) AVG F1 0. 5 mmol/L f#) STS F
AW
2.2 LRI AR B B e M I 2R3k i 5 el

3 PPN [R) 35 R AR A B B R S EL A A R A M 1) R 3k
IEFEOT AR 2013-12 2R MR , LA A7 3
HEAEFI/DBRIHETE, 55 1 ML AL e R85 6~10
W7, MEAE LS  HEAE RS BE, 20 H5 SE X BERERGR
2 50%~T75%,dh F 2013-12 78 MEAE H B2 B A1 A B
A—EMNA T MR ML B I, 38R A 58
SRR 2.9%., SR 96 RmMER, S 1 LT
P BLTESS 13~25 47,20 T AN MEAEE> T 12%. &
7 088-3 28 1 MEAEAT 7 HIRAESE 5~8 75,20 W LAy
MEFE R 20%0~52% (B 1)

*1 AEREZHEH,

AVG #n STS 3% 51 3 3% B9 &0
Table 1 The effect of different concentration of ethephon,
AVG and STS on the sexual expression

hb3 FARRMEAE A %1 ML
Treatment Female flower per plant The first female flower node
CK 11.5+0. 3b 8.9740. 2a
50 mg/L ZJ&F] 11. 940. 2b 8.2+0. 3a
100 mg/L Z#5H] 13.34+0. 2a 7.2+0.5b
300 mg/L ZH&# 13.6+0. 1a 6.5+0. 5b
500 mg/L Z 4 F] 14.040. 2a 5.3240. 5¢
CK 11. 540 2a 8.940. 2¢
100 mg/L AVG 10. 3+0. 1ab 9.9+0. 3b
200 mg/L AVG 9.6+0. 1b 10. 8+0. 3ab
300 mg/L AVG 9.3+0. 1c 10. 9+0. 2a
CK 11. 540 2a 8.940. 2b
0.5 mmol/L STS 11. 2+0. 1ab 9.7+0. 2a
1. 0 mmol/L STS 10. 4+0. 4b 10. 2+0. 2a

TR P BUE N 45 PRIV E(EFREDD , RFEV/NE F R HT E AR 22
KWLE 5% K2R BE, TERA.

Note: Values are the mean (= standard error) of 45 plants, Means followed by a
different letter in each column are statistically different by SSR’s test at P<C0. 05. The

same below.

HE 2 ATLLE W, 0% R A] DUAR B I 16 1
%, BEARMEAE T 0L, (B AS [R] &5 b XoF 2045 1) B S L AN T
BIRWAR .. RSN T & & 088-3 kM
WEAEH, 58 1 MEAE T 7 R AT, 2013-12 F1 9-6 FE L
IR T ERA RN A5 BERAE
ELX 2 ARG 1 MEET 5 %) BRAE LR B 2 4R
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Note: White, black,diagonal stripes and horizontal stripes represent the female, male,abortion flowers and incomplete pistil of male flowers.
1 Z®WFAVG 0 STS 3t 3 A FAET 20 iR RZR M
Fig. 1 Effect of ethephon, AVG and STS on the sexual expression of 3 genotypes

x2 ZWEFI AVG F1 STS X4 Bl 3= 35 119 82 M

Table 2 Effect of ethephon, AVG and STS on the sexual expression
B4 Bk M fE 30 Female flower per plant 45 1 MEAES5 2 The first female flower node
2013-12 9-6 088-3 2013-12 9-6 088-3
CK 12.00+0. 5b 1. 7+0. 1lab 8.5+0.02b 8.3+0.5b 18.240. 2ab 6.5+0. 2¢
ZHF 13.24+0. 2a 1.9+0. 04a 9.6=+0. 3a 7.7+0. 3¢ 16.5+0. 5b 5.5+0.02d
AVG 10.3+0. 07c 1.440.06b 7.3%£0. 3¢ 10.04+0. 1a 18.5+0. 6a 7.540. 2a
STS 11. 2+0. 2bc 1.5+0.1b 8.3+0.3b 9.7+0. 2a 19.5+0.7a 7.0%+0.06b
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Hl. AVG 204 Y & il 55 , 6898 & 2500 3
HEWIR N 28 WA B STS J2& 20 V8 4 i 3510, 38 1
M Z ARG A BT 20 I IE % 45 &, 3 9 i =
S AEAEMSRE, AVG f1 STS A AH 75
MR RER ,088-3 F1 2013-12 3X 2 ™ &b ZR B4k Mk 78 5K
BEWA 1 MR BT AL E IS, B B R
MEFEAED] . 9-6 FE AVG H1 STS 4bH T, th 28 BH B4 Ak
MERBOE A, 1 AT MNIES, HS X EERA

B,

i

2.3 ZJHF.AVG F1 STS XENEE R ALK B B0

X 3 N R AE SRR B S 53 e f) e AEACT
SHNE AR R AL /N B R A 2 A2 . B R
BT, B WA TR G HRA TS
MERE ROMEAE , LR AR 2 BRI IEAE, A 3 4
HEAE B IEF WAEZS , i 30 0 R 300 MEAE A RRAE , TORY
KT 55 » 26K 1 T Al 00 2% 28 o 288 A A 388 /) HH B, T
F RN AERE RE 434k . AVG Fl STS b BV A X Fh B
ZHHIE 2),

¥ :a,2013-12 RE L MEFHELAEY F5b,1 R 9-6 \EH BUMELE 52,3 g 9-6 Fi1 088-3 Z R AL BLIF 1A 58 4 MEBE RO HEZE .
Note:a,incomplete pistil of male flowers paraffin structure from 2013-12 plant;b, 1. normal male from 9-6 plant;2,3 represent incomplete pistil of male

flowers from 9-6 and 088-3 plants treated with ethephon.

B2 ZHABEFEFRTLEBRNEL

Fig. 2 Incomplete pistil of male flowers produced after ethylene treatment
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CATTERA P RIE Y ) P 58 A0 3% B Hh Ak 2 SC B4
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) AVG F1 STS I ZE 33 78 5 7 Mk 78 FF ik, 8 20> Mk 76 5
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85 3 ANEREE RSN, R SRR MEAE B0 I, 55 1 MEZE S N7
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Effect of Ethephon, Ethylene Inhibitor on Cucurbita maxima Sex Expression

YANG Xiaoxia, QU Shuping, YANG Guixian, WANG Yangyang, XU Wenlong,CUI Chongshi
(College of Horticulture, Northeast Agricultural University, Harbin, Heilongjiang 150030)

Abstract: The sexual expression and flower development of 3 accessions of Cucurbita maxima including 2 strong female
accessions (088-3 and 2013-12) and 1 strong male accession 9-6 were investigated by spraying ethephon and ethylene
inhibitor (AVG and STS). The results showed that the female flower number of 3 accessions of C. maxima increased and
the first female flower node advanced through ethephon treatment. On the contrary, the female flower number of 3
accessions of C. maxima decreased and the first female flower node delayed through ethylene inhibitor treatment. 3
accessions of C. maxima had different response to exogenous ethylene treatment. Strong female accessions (088-3 and
2013-12) was sensitive to ethephon and ethylene inhibitor treatment, while strong male accession 9-6 was insensitive to
ethephon and ethylene inhibitor treatment,which could be related with the sensibility to ethephon and ethylene inhibitor
of different genotypes. Moreover, 3 accessions of C. maxima all appeared different degrees of abortion and incomplete
pistil of male flowers.

Keywords : Cucurbita maxima ; sex expression;ethephon; STS; aminoethoxyvinylglycine
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