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Abstract: [Objective] To study the relationship between pollen germination and growth of autotetraploid
Benincasa hispida (Thunb.) Cogn. and endogenous hormones, and explore new ideas for understanding the low

fertility mechanism of autotetraploid B. hispida. [ Method] Taking autotetraploid and diploid B. hispida as
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materials, germination and growth of self-pollinated pollen in pistil and the contents of endogenous hormones in

pollens and pistils were studied. [Result] The germination rate of self-pollinated pollen of autotetraploid B.

hispida was low on the stigma. Pollen tube growth was slow. There were some abnormal phenomenons during

growth of pollen tubes, such as uneven thickness, nodule formation, swelling at the tip, two pollen tubes in one

pollen, distorted and folded pollen tubes. Compared with diploid B. hispida, the pistils and pollens of

autotetraploid B. hispida had significantly lower zeatin riboside (ZR) and isopentenyl adenosine (IPA) contents

(P<0.01), significantly lower gibberellin A; (GA3) content (P<0.05) in pistils, silightly lower gibberellin A,

(GA;) content (P>0.05) in pollens, slightly lower indole-3-acetic acid (IAA) content (P>0.05), significantly
higher abscisic acid (ABA) content (P<0.05), and significantly lower ratio of (IAA+GA;+ZR+IPA) to ABA

contents (P<0.01). [Conclusion] The endogenous hormones in the pistils and pollens of autotetraploid B.

hispida regulate pollen germination and growth and cause abnormal phenomenons in pollen tubes, which is one

of the reasons for the low fertility of autotetraploid B. hispida.

Key words: Benincasa hispida (Thunb.) Cogn.; endogenous hormone; autotetraploid; pollen; pollen tube; pistil
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(Thunb.) Cogn. fA7E W] B 1 B ZARAG L.
Hakansson™ Ay, A5 DU £ 44 A RS 14 1 J BT )82 A
SENGHI JERTF Ao SEREAT FVR VU AR Ak B 1t
% 18 B AR KRG RARFR LR IR PR 2 — 19 6k
8 1k 5 10k BRI R A AE A SR | T
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Fig.1 Observation of pollen germination and growth of pollen tubes under microscope
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1 ATEL, B8 0.5 h JE, R AR ITIEE
B T DA AR v R LW A o Bl 152 0 B[] 1)
JERE, — PURARAE i R R B ETHE S, e
K5 3.0 h B K 308 Bl dy iy, G ACKY B R R AT
1E. 7 H0 &, AR E R i kR R B
TR, R 3.0 h B, A AER
TERPAERE Sk b BRI e 280k 85 i 9 91.10%, 17 [F] 95 VY
FE AR B AR 8 R 2N 62.04%.

*1 FEENGEFRER - EFERLNAZEMERLE
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Tab.1 Comparison of pollen germination rate on pistils of

autotetraploid and diploid black wax gourd
PR J5 A [ T PR R /%

(ki 0.5h 1.0h 2.0h 3.0h
N 12.59 51.54" 89.48" 91.10"
RN 0 33.00 57.94 62.04

1) “*” 7% 55 40 B BT 18] 69 w3 43 4k 2 J8) £ 5 2 % (P<0.05, ¢

HIIE 1 K 2 W, AR DU AR AR I
s B AE KNG OAFAE B2 57 . A5 & 5 2RI
AT R B DY £ AR, HAER R AN 5] — B
FETEAE TP REE BB e B “ A7 B “” (K
1D 10)o T DU 544 B A2 HAE R 8 2R KRR, JEk
IR B ORI (8 1K), BAEA KSR P
HILALZ 3 W IR, I Bk & A K TR
I gESE (8] 1E. 1F), SRS F08) RL R 5 XX
TR E (B 16 TH), S LAl B 7 A K g 4
ST BB B B (B 1) BT & JRHSREBCR,
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B A R R, ER R 12.0 hiid Rt
AT o

x2 FIRNEGRERE _EEREXEHEEREPHEK
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Tab.2 Comparison of growth rates of pollen tubes in
pistils of autotetraploid and diploid black wax

gourd
A K E/(mm-h™)
ti/h i it
0~0.5 0.633 Ffp K
0.5~4.0 0.647° 0.093
4.0~8.0 0.783" 0.519
8.0~12.0 HENT 5 0.676

1) * A AR ) B 1) R B A4S PEATR ] £ 3 2 25(P<0.05, t 42 5)

22 RIREEGEERERE ZEHREBERZ NN &

SHRMERSEMNES

FHEE 3 AT %N, % N UREE bn o it Ze A OC R 50
15 0.96 LA b, £ & IR R B I G e i 7 ok
IR % RAUAE 0.95 DL ERIER, UiA 2t i FER &
YERLAT, BT T35 IR R IR b i 5

FHE 45 AT %A, [R)I5 PO F 1 B 3 Ji — fs Ak 2 7
A RACH FOMERE Hp N R BER & R IR R R 3, 3
L ABA & & N, IR ZR. GA5. IPA, U
TAA & & EAK, B FEVR VDR B F R A5k 2 R
A T AR o 8 T U5 3R 1 7 1 350 0l s s T
oo HARRIUN: WALk 5 S+ ABA &5
BFEET A5 ZR F1IPA S EHWEERT =
AR TAA S BB T 18, HESAEE.
B GA; ARG MM R 22 A B3, (RS

*3 NIENER L

Tab.3 The standard curves of endogenous hormones

MR R FruEh 22" R REU(R)
GA, 1=0.020x,-0.107 0.964
IAA 3=0.037x,-0.024 0.997
ZR 3=0.006x3-0.141 0.981
IPA 3=0.035x,-0.026 0.993
ABA 3=0.007x5-0.046 0.996

1) x4 R, pg-mL " x,40x, 4 KB, pmol-L 5 x5 4 i
FRE, ng L xs A MR, ng L5y 4450 nmag A% B

*4 FIRNBEFRER-EFERENEMNERRSEHE"

Tab.4 Comparison of endogenous hormone contents in pollens of autotetraploid and diploid black wax gourd

wi(ng-g") W(GA;HAA+ZR+HIPA) :
(ki GA, IAA ZR IPA ABA  GA;+IAA+ZR+IPA w(ABA)
ZAER 0786 6 0.0380 312677 0.0536"  1241.901 4.004 9" 0.003 2"
VOfisfl  0.761 8 0.036 7 27262 0.048 4 1329.342 3.573 1 0.002 7

1) 7 i x5 R T R RS AL 0.05 A2 0.01 AK-F £ 53 B35 (¢ 2 B)
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Tab.5 Comparison of endogenous hormone contents in pistils of autotetraploid and diploid black wax gourd

B wi(ng-g™) W(GA;HIAA+ZR+IPA) :
GA; IAA ZR IPA ABA  GA;+IAA+ZR+IPA Ww(ABA)
&k 06407 0.0357 2.8344"  0.0422" 1.4225 3.5530" 0.003 2"
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WA o DU AR B R A TIAER 1 R 38 e Ak 8 AR K
FER AR T ZAf A, B2 T DU A5 4 B8 e & TE
40 2 242K (ZR 1 IPA) & B W B 1K
T AR, AR T AE K BELE B DY 53 44T B[R] B H
f ik A KRR (IAA R GAS) 7 EIR(R T =%
i, FH0 T AER N I IR R B BE R ek B
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