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Progress of Researches on Factors Influencing Staminate Flower— linducing

in Gynoecious Inbred Line of Cucurbits
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of Hunan Province, Changsha 410128, China)

Abstract: It is common for seed production by gynoecious inbred line in Cucurbitaceae melon crops, and how to
keep female line is also an important research topic for breeders. It is an important method of keeping female line to
induce male flower in a specific period of seedlings. In this paper, some factors influencing male flowers induction
of the gynoecious plants were reviewed, including the age of seedling, types of plant growth regulator, concentrations
of regulator, times of treatment and seasons of cultivation, etc. Some suggestions were put forward to provide refer-
ences to the future staminate flower—inducing in gynoecious plants and Cucurbits gender experiments.

Key words : Cucurbits; Gynoecious inbred line; Plant growth regulator; Staminate flower—inducing

IINC(E 7RI 9] NN DINNEDINE. P /NG (= I 7 G - ¢ TN - NI 36 ) N I S 7/ S £
B E ARG, BA WK E SR MATT 0SB T AL LK R PR A = i M AR
{E, PRI 4 e IR A i 30, 35 7 00 BB A Ao 2R RO AE B SRAE AT o D Ml A ) bk e AE bk &R L M
JRRE Fp TAEE R AT FIUTBEPE R IR R R MEAESE Bk R MEAESE BRI PEFERR
5 A7, AT L A il Ff R P | AR TR Al AR ™ B AR DA B ME AR 8 A AERR R, K S BT
o S LA IR S R A A AR R ISR S 4 R DA RY Y 52 e 4 A o R R P
W BT B B Ve RAERA B AT ML BYSEN R TR] . A A RUR A A 2R
ol AR /D HEAE BT M R RO DL AR R AR UG R R SRR A Rk i R R LA ] . At
R MR A A IR 0 AL BEAS E I B A n] ARV AR BB BRI D R AR T MERCR LA
VLA 2005 S MEPE R OT MEAES, TR B FR Fr fEPE HARW H BRI . 2B e AT AU 45 2R By Sl
AHHE b X MERCR AR R N R AT TSR, LAY

IREMEP N TFHEMEZ ZA AR, G5 ARSI HERTHELRR S %

JREAE Y 9P 30 PR P AR Byl — A S 2R iy i | 4 ko R AR Y

MR :2019-01-10 AT 4 149 9 55 2SR TR I ARSI A
BB [ E RIRR(CARS 23) i R AR R 9 LA 0 X R
BB S R (1995-) I FEEEA L, 32 B2\ TR 1 BF RS BB . AR % B T 46 1 M 144k
2 52 o 5 e NN
It o
ERIEE IV, BB, #EE , E-mail: sun0070@139.com Job R SO SR DN R A ) R M AR A Al ) e AR Y

ol — APPSR R e



44 G  NISAE Y ME T AT HERIE 5 2 73

H B ME S TR, 2205 g ) 1) e AR S MEAE T 16
FeEM s P, FEAEAT P S, N 2 e A 2
o3 A B 1 3BT b R R P AR AL R A AR 2 A
T, 28 1 AE ) AR A 1 5 Ak B A 2E s )
— BB A H R FIAEIEN R HN . B
W 2 T 45 SR W, 22 JICAE 2 I 30 1) o7 A R
BB o AR AR AR BLE N 2 B I Ak B A i
MEROR Fe e, IR AE S N RS A 3 1 B e
<5 T AR RS AN TR T 1Y B TS T i PR R 3 A S
R HEAT THRIE, T T 46— H 3
- EC Uk B A I SR = 0] Ak B i AR
Bl o SRS WU B T 4 ik S a0 5 R 0 ] S
PEOS T ARG L, R WA SE I 5T R I A DY
— L AL B ME RSO B R o BRAE T4 2 I 3 40
X 5 Ak PR RN A A — SR T T S
Ak BHGS 5 T RSCR B S0 o B D7 SEE ST T = A
5 R Xk BTG M SR B S0, BRI — I — .0
=l T R G = D A
>, R BUAE 0 — O F G I — 0 B 41 A B
VEMERICR e o e Ah , XB 5 AE RS 3 K — it —0
Ml S A AT T 7 A A [ Y
HEFN A5 BT, 45 2R R W o i 1 52 R AR G527
4 M F 52 A BORE 2987 o3 S AE — ik — 0 ]
- — A 2 A R — i — 0 ) = — R
& AT 5 AL PRACR B b

o A 2 Rt o

ARIT R A 0 3R AN DR e 3 A 0 1 A
RHE, EEAEY R BTSRRIk,
LA 3380 3% s o A 0 e ol ) 3 A N e TR RS 3 T A
VR, m LA — b 53] ) 48 47 35S DA i AR e 4
I B AE T 32 B, B 0 HE R AT 40 i) DA TR A
A I AEREIE A H o WERERY, RE R L
TN 5 S SR 78 € LIS A YN S E1E:S
IR T A L A~ 24 0] 0 A R R 4 L I A ]
FIRA —E BRI, FEHLE AT BE 2 8 O X R Y
S WA R T R R R S o A s o RS AR IR 5 R
Bl TR se A B o iR E s, LR
JEHRE TR LS R AR R T B
K, LIRS ZEEAL S A F B
X [7] — A 0y 7% 28R 22 AN TR i [] — b 9 7 5 %
AN TR A 00 7% e A5 R A AN AR T = T A
N AR B RV B 22 K SIUR A HA 7 A
FH T 68 57 TG T 2K A58 A 0 R 20 2400 i 7% e 5] =

— DA, K A S 11 IR 28 75 M AF 5% 40 02 DA B
JR R 6 AR 58 B, A A — 3 43 DA Al I
FN R AL, B4R £ PRI 2 R B A
MR AR AR HE SR IE AL & 8, T o 8% 25 R0 4 X B iR 4R
VPRI ) A R TR AR R X 2 R i M Ak
AP, 3 AN 1T 158 B AR A TR AR R R B K Y
HAFEAEN . B 05"k k5 R X 220G
PEHERCAL | 100 me/L 1) 75 B 28 5 ME SR e 1, ik
JE ) S O AR A R AR . PR, Sk Rk
Sl TN AE P 0 43k 2 36 19 52 T ] RE A 7 o AR
N AR AR PR S B 300 mg/L P A R AR 2
5 VO JTOME P 25 7 A A A 1 o e o i VR B L 7
ARSI E A A ] A 5 SR A R L A
BRI AS £ . BAE 1950 4, i A 2F H R R
e Ab B T SO AL Hp e T B
PUIG , 8Ok B 22 19 BiF 5% 2 LA IR 3 56 A4 ) X175
T AT R 5T, M 4 S 5 O R A 9 S S NG IR
WS8R R, A 1R AR 0 s B 2% Ak 34 L g TR
BREERCR A . (B, Fheas " & I IR R
{18 175 el 200 SR W b 5 b T R B T A Y R
£ 900 mg/L I 75 5 HE AL ROR S5 4™, [R) — 18755 5]
X — VR Pt A7 6 75 R A 25 55 0 I L,
FPRSCAE R A [ R AE R X AR R SRR AR R
PR TR 12 %o 8 TN 11 75 B A8 SR R AT T 5% < i F
58 K W] 500 me/L (¥ 75 B R . 300 mg/L 1Y fiff R R
996 mg/L 11 Bt A% B 12 4R 5 Ik 0% B A T ) &
G 2% B AH R 19 4% 2 57 B AR TR Ol 300 mg/L | 400
mg/L 600 mg/L.

3 MM A KR A A B R T i AR
e SR A

A A 8 7 50 I S S A B BOA A
—E B SR F A [ A9 A R YR A R 2R
DR 2 UK T, 22 M) T IR AR B3 A 4 Y
70 8 R WA A T A5 IR SR B o SR ARSI ST R
W A B R Wt 2 R fe AR R A B, B R
VEIERCR o X o 2507 v A BF 58 o A B, 2
W% it Y S0 A B P it 2 YK A #% IDUAT i e 1) 75 T2
o T T IR A AR A A B b i RO
s e SCR B, AN ) U B 8] 45 2R 22 S i = o

4 FHEEMFH KRG

R 1 4y B R /N FIAR ) A2 TR Y R A, B TR
KUY R 4. H IR ARG R
JRE RIIARR T 2 2R E A6 Y 7 A=, A B 2% 1 TR 2 T A



74 B | | A A

4%

[ 7= A RS IR BH ' BE R BE 1 21 & S0 R
L) N ORI S A= U R N A T B o]
A7, Bl 2 AL 7, Manzano 48R 3L, 15 i 15
VN Z PR AL, I sEfE b T
Jirt B AT BE A2 ME A6 AR N R Ak A R T e R 1k,
M AR M Sk 2L B, AW M AL . ot
FECBR B RO R B T AE ) A6 M AT — 3 1Y
PR B — i DI R B 07 220 R ZE A
h o RNFE SN A K, LT 2T AL,
M 4 0 ' BRORSS [8) )5 MfE A6 9 £ i 4% 2 . Yamasaki
S Yt 2 B H IR E B OTME AR R, K OH
WA R T HEAETF . FE AT ™ 5 o0 & e
F B AR & S AR r AR DL R R
R S SO e BB TN it FH B A 2 14 G e Kk
H.o DAk, MR CO, W B X M 5 R b A — &
MY SZMR o A IS iR A v A S A B R - R
P02 i B Y EPE R K. Rudich %™ 0 58 1L W)
CO, V& FE 23 i) ¥ I v 20 T8 B, ik 25 38 o A 4
BH.

5 % &

TE T R A ep, ) M P 2R A 2 - 23 BT B
o R ) b 7 3 T A 24 3 i 7 Rk R B R R )
UL MEPE 2R A B A SR A HTAE ) A R
5 T MEAE ) A AT DA — i AR R b A s A 1)
o E AT A A — S ), 7 A A R )
AR IR 2, Hovp A B0d A W 7 e —
SE AN BLAE 5 4 A A 1 300 B9t T 07 125 9 A
MER LG8 — LA R 3 33 KR AP B T 26 A S T 52 85
Ao P, X T MR AR A 5 ME N 25 DL E AL, BE
YA AR B KR e AN 4R At X 1 )
A R T /) B AR A AU 5 R
NS HER AR REVE . LA, WS O %M BTR
oy HCEN YOI, B RS TR I8 B 5T 3k I 2E 14
FE S T o

S Uk -

TEgVK, AT Bk A, AL v [ B OME MR R B ST ().
1 e 25 4, 2015, 31(10) : 92-96.

TiOMLR S WM R AN R i ST S AR D) K
YLk 3 ,2004 (12) : 37-39.

Zhang J, Shi J, Gaojie J 1, et al. Modulation of Sex Expression

[1]

[2]

[3]
in Four Forms of Watermelon by Gibberellin, Ethephone and
Silver Nitrate[J]. Horticultural Plant Journal, 2017, 3(3): 91-100.
PRIG A 32 K55 e ], 45 RS MEPE R (R ME R ) i 7
Al D B 1 B S T D). v R A A AL 2007, 23 (11)

[4]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

273-278.

Mishra S, Behera T K, Munshi A D. Induction and Morphologi-
cal Characterization of Hermaphrodite Flowers in a Gynoecious
Line of Bitter Gourd by Silver Nitrate, Gibberellic Acid, and Sil-
ver Thiosulfate[J]. International Journal of Vegetable Science,
2015, 21(2): 204-211.

Dyl ar, BRAER B 0 RV TR B 8 5 S Bk (M.
b Rk, 2001 : 28-29.

Ji G, Zhang J, Gong G, et al. Inheritance of sex forms in water-
melon (Citrullus lanatus) [J]. Scientia Horticulturae, 2015,
193: 367-373.

TEAR A, B8 ) 3C . 8 R0 43 A BB 25 5 41 2L 2 BESE 1.
W RS2 4R (RO 5 R A BhE ), 1997(2) £ 149-153.

A LR ELVETRLVE . CIEANES W ECRTR 3
PEAEAEZE 0 A6 IR 25 A F 2 B0F T (0. AT AT Y, 2008 , 28
(6) :746-750.

o RO . JTUR R P 45 B 19 436 58 B (D). IS, 2001
(4):2-5.

gk, 5k E LR AL AF L VY 3 Rk AR AR N A
PR A P 2527 R (D). P R 3, 2016 (1) 1 49-54.
W, SRR LR W, AR 22 M S 43k i Ak A A
FEN] VIR 42, 2006, 22(4) : 439-442.

Treoth Ak, S JUMR . BTN 1 2R 375 el 245 50) R Ly T Z8CR 1) 4%
W1 AR AL 127, 1996 (3) : 27-28.

SRAE A S AR AT, A R R B TOME M 2R Y 15
BORLLI. VP R R 24 (A AR I L 2007, 29(2) : 49-52.
G ub HFFE, TR, A AN R it A R AR X I
PR B A7 HERCR AT FE (D] I AR Ol R, 2010(1) £ 32-35.
BACHETE R IR S . o 7 5 AL R JTOME 1 R 5
BORIL TR AL ABLE,2017(5) - 111-114.

T e R B0 . TV 2R M 5 2 ST, 9 AR
2013(Z1) : 48-49.

RIS BRIESE, £ B, S5 A R X AR RS I 5 43 Ak
S Al SR S0 RS2 0] VPG AR 24z, 2013 (3) £ 39-41.
JBRT5 ol 2 R L A L BOUTUME I R 75 Iy i AL
eI 25 ,2003(5) : 41.

DI 2 L2 I SN O ) N v Y KR T
[J]. T K3, 2016, 29(10) : 38-40.

FEMEA, Th SR, BT R A L 20 Rk g TS SR Y A SR
SR H BRI AR R, 2003, 28 (1) : 44-46.
ik 5 1 1 L ABA R 20 ) % 57 22 4y i 1 2 1 4 2550 07
[J1. e ARl B4, 2014, 39(1) - 13-15.

FHRAbY B 2, S AR ABA U T 4 i e vk
2 SHIWEFET). A AL AR, 2016, 41(4) : 94-99.

Adhikari S, Bandyopadhyay T K, Ghosh P. Hormonal control of
sex expression of cucumber ( Cucumis sativus 1.) with the iden-
tification of sex linked molecular marker[J]. Nucleus, 2012, 55
(2): 115-122.

Mahida S V, Valia R Z, Sitapara H H. Growth, yield and sex—
expression as influenced by plant growth regulators in sponge
gourd cv. PUSA CHIKNI[J]. Asian Journal of Horticulture,
2015, 10(1): 122-125.

KT BT 20 ) 02 3 R JTOME A6 23 A 5 B 5 1)), AR



44

S5 TS 3R T 75

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

R FFRHE,2010(20) : 54.

Mia B. Altered sex expression by plant growth regulators: An
overview in medicinal vegetable bitter gourd (Momordica
charantia L.) [J]. Journal of Medicinal Plants Research, 2014
(8).

FERRAE TEA MG 35 S5 AL P 531 23 A AT 5 308 JRE (). A ) 25
#12,2000,17(6) : 528-535.

MR, 2 E  AgNO, 7E AL B B R 1 3% g /R
JrT RE A HIL R (D], AL 2L B2 IR, 1997 ,33(5) £ 376-379.
T R BT AR AR 5 ) e SE BIL R B4 B
FE kR[] A A B2 41, 2014, 50(1) £ 19-36.
MR -, ARBE T . 29 45 SO 1) oAk i LB 52 D). h
FE R, 1991(3):276-283.

PR+, 2R AT .GAs FI STS X L6 R 5 5IUK ™ A MEAE 1Y
FEPCIT] WL R 2 4 (Al 5 4 A B2 i) L 1989(3)
247-252.

TEAR A L B )™ SC . 20 8 R R 0 o 20 % 3 TP 1) 3 B 14 5 i
[JI. Journal of Zhejiang Agricultural University, 1996. 22(5):
541-546.

SEEE gk W BRI AR A IR AR R O A 2R O0 T JTCME A
R MRCR AW ). P [ERSE,2016,29(4) 1 10-14.
ARSRAY LR AL IMIR T . PR R R R AR AL M )
PR PRI S AL BF ST, 2017, 30(2) £ 26-30.

T BT, INOF DT T AR R R 75 5 B TOME 1 R AR (1.
BTG Al FEA L 1990(5) : 31-43.

FEGSC, e AL R TOME M 2R 8 Mk U vk B ST (). BV I
%,1990(3) : 31-32.

B E R IRINOR, A R RN HTUREE R i s
VPRI A OGRS . IR Al %, 2016(2) : 5-8.

VE B, BRI BOTOME P RO [ Ak 385 0375 e i 5 (). b
JriEZ,2001(4) : 50.

DI 2 o s NI B3 S | DO 0 2
A L BRI ] 5 AREE 3, 2016(7) 1 41-42.

FEERSC, T BT 2R 5 B SSOCR B LB ST, Al

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

LA, 2009,29(1) : 54-57.

L7 D ) IRVARE SIS )|\ ks 37 5 N
LA BRE,2017(2) :209-210, 213.

Peda + Aranda A, Payan M C, Garrido D, et al. Production of
fruits with attached flowers in zucchini squash is correlated with
the arrest of maturation of female flowers[J]. Journal of Pomolo-
gy & Horticultural Science, 2007, 82(4): 579-584.

Ren Z. The Co-Involvement of Light and Air Temperature in
Regulation of Sex Expression in Monoecious Cucumber(Cucu-
mis sativus L.)[J]. Agricultural Sciences, 2014, 5(10): 858-863.
Manzano S, Martinez C, Garcia J M, et al. Involvement of ethyl-
ene in sex expression and female flower development in water-
melon (Citrullus lanatus)[J]. Plant Physiol Biochem, 2014, 85:
96-104.

B AR A% AE W) A K o R A PRk T SRR ) 1 5 A A T
SEMA L. AL 70 G 24 (A ARRRE R L 2002, 4(2) 2 4-6.
FRAENE . IRIE 5 YRR SR, 5 45 pR 241, 2005, 19(3)
48-49.

Yamasaki S, Fujii N H. Photoperiodic regulation of CS—ACS2,
CS—-ACS4 and CS-ERS gene expression contributes to the fe-
maleness of cucumber flowers through diurnal ethylene produc-
tion under short—day conditions[J]. Plant Cell & Environment,
2010, 26(4): 537-546.

R M RIET R B A FUIE X R PSR K R R
A AR IEAN A, 2014,39(5) : 80-83.

HORS, P AR,  LLE AR TEPREE N TR e T e T
FE LU0 2 AR [0 b st R 2 2 4R (A AR B2 ) L 1957 (2)
233-246.

HI 7% e, 22 K, 0 Sl s AR A B A i) R ke FG I 4
—— SN XA AP ) 2R B 5 R (). O )1 R A B 2
e CHRREIR) L 1992(4) :275-279.

Rudich J, Halevy A H, Kedar N. The level of phytohormones in
monoecious and gynoecious cucumbers as affected by photoperi-

od and ethephonl[J]. Plant Physiology, 1972, 50(5): 585-590.

(L#F627)

[5]

[6]

[7]

[10]

- . . .
SO & PRI 9237

RO, AL, T 45 A ML AR 7 T A S U 2
BOLARART). R, 1999,20(2) : 98-103.

Frerpy, X0 bR 85 AL R EEIR IR R R L S B0
TRIT]. R F AR 244, 2016,37(1) : 76-80.

VN, P R ARE AR R IR PR A R AT R
FEI]. K& B A, 2016,39(4) : 59-62.
EWEE, 5 R4 R, & SRR 2 AT BN A
X Ji AR ARCAE  k ESE R U ORBR AL S R e L SRR
FI A2 )], 3 PR B2 244, 2006 (4) £ 337-341.

KRR ATOCER RIS, A B SRR 1Y 0 3k e H B SLAL3E
(1. FE OO K254 CFARBRERR) L 2005,29(4) : 101-104.
Armando G S, Clemens P. Fate of H,S during the cultivation of

[11]

[12]

[13]

[14]

Chlorella sp. deployed for biogas upgrading[J]. Journal of Envi-
ronmental Management, 2017, 191: 252-257.

Carrera— Chapela F, Donoso—Bravo A, Jeison D, et al. Develop-
ment, identification and validation of a mathematical model of an-
aerobic digestion of sewage sludge focumsing on H.S formation
and transfer]J]. Biochemical Engineering Journal, 2016, 112: 13—
19.

IR I BRI 3 SR AR T R i N R R I
[D]. K KRBT R %, 2012

TT AR AL i 285 3 A 3o A v N LS 19 88 I R A R Bk B 7t
A I B P I 2D B - B P ARl K2, 2006.

TR, Be Z AR H N 22 . 3 & % 51 e il i A
AR A ST ] R BRI RN A A, 2004, 23
(2):355-358.



