2024,37(12):60-65

- OE R 3R

DOI:10.16861/j.cnki.zgge.2024.0562

SPEREAE — R AR FAC AN B R Rk,

AREMINBERTEEAE L ETEAEIEF RN
BT, ERERAL,E B,FEE,.ZTEL,TEFALE
G eg B AR =B d SR AT M 450002)

O LR AN B VR A o] B AR 3 AN R & B I A DT S AU R % PR R & B AR Ak, AR
FUPE NHEEAS T AR FAE AL . DA RBEEAS T R GMS4 iR, I8 23 M HEAE 3T R /) 2 7 IR 300 70 2 324 1k g
Fro G REW], BN RGN, A E bk SOD WA CAT WG 154k R %, POD WE R34k ETF. A& MRigsfe s
BANATAEEE AT R T UEK MEARESELE®RE THER, M ERSHMER . NERMNE R
TEE F1 IAAVABAZR\GA; FIl JA S NI S EZ R, RGBSR . RERH, Sre b s Ay
JR AR R R AR A T RE S T IR I E A .

SEBRIR): PO FEPEAN s DR AR AR T s TR

FE5ES:S651 HIFRESRS: A NEHRS:1673-2871(2024)12-060-06

Physiological characteristics changes of flower buds of watermelon male

sterile lines in different developmental stages
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Huiying, ZHAO Weixing

(Horticulture Institute, Henan Academy of Agricultural Sciences, Zhengzhou 450002, Henan, China)

Abstract: In order to explore the physiological and biochemical mechanism of male sterility in watermelon, the changes
of antioxidant enzymes, metabolic substances and endogenous hormones in male flower buds of male sterile strains and
fertile strains were compared at different developmental stages. Using the male sterile line GMS4 of watermelon as the
test material, the physiological and biochemical indicators of male bud at different developmental stages were determined.
The results showed that the SOD and CAT activities decreased overall and while the POD activity increased during the
whole bud development period. The soluble protein content of male buds of sterile strains was lower than that of fertile
strains, and the proline content of male buds of sterile strains showed a decreasing trend, while that of fertile strains was
the opposite. The content of [AA, ABA, ZR, GA; and JA endogenous hormones in male flower buds bewteen sterile and
fertile strains were significantly different, and the change trend was different. The results showed that the changes of anti-
oxidant enzyme activity, metabolic substances and endogenous hormone contents might be related to watermelon anther
abortion.
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Fig. 1 Comparison of SOD activity in flower buds of male fertile and sterile plants

+ 6] -



X B B 50 it [ §37%

450

A E ¥k Sterile strain a

= = = = A Bk Fertile strain

400
350 r
300

250

200

POD & 1%
POD activity/(U-g"-min™)

150
100 r

50

16k BRI 391 ERACaE Y] HXUZ/NME T AEH KL A
Pollen mother cell Meiophase Mono-dikaryotic =~ Maturity of pollen grains
microspore stage

2 IEMTTERS T EKRIEE POD LR

Fig. 2 Comparison of POD activity in flower buds of male fertile and sterile plants
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Fig. 4 Comparison of soluble protein content between male fertile and sterile plants

« 62 -



5512 3

B TT A VU VEEYEAS B R A AN R B I A BRI AR A L

X B&HF 5T

TG ARG T H
P T R R

EABHE 16 58 4.
(E A6 Ky - 40 B SR 0 s 4y

RN ZEF AR - XU/ MM 5 & BT, M
ANERAT IR R & R AR RN FEAERTRL A

HEEINRIMME, TEREAT

w )
PRO content/(mg-g")

w AR

a3 (A

5. MEYEATE 5AH RTINS B A —
B AT =N E B AR LU BT AR fEAE R R
i BT s (B 6)
23 HENEFEHESENTL

HIZ& 1 AR AERE AN AR B I ] TAA & B2

300 - - - = W[ &tk Fertile strain ANE bk Sterile strain
a
250 a
Phe ’I __________ =
200 | a a -
- X
____=%-
Fe-=-=-- a
150 b b
100 | b
50
0 1 1 1 )
TEH B1 240 ffa 3] IRE 3 23] FRL-XUZ /N T3 TEH L RS
Pollen mother cell Meiophase Mono-dikaryotic ~ Maturity of pollen grains

microspore stage

El5 fEMTERSTERMBRERSELR

Fig. 5 Comparison of proline content between male fertile and sterile plants
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Fig. 6 Comparison of soluble sugar content between male fertile and sterile plants
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Table 1 Comparison of hormone content in male flower buds of fertile and sterile plants at different developmental stages
(ng-g"

& & i ] Development stage FEdh Sample  w(IAA) w(ABA) w(ZR) w(GA,) w(JA)

TEN BRG] A Fertility  3.599+0.003 bc  0.589+0.034ab  10.114£2.776 b 62.016+1.402 f 22.693+1.044 b
Pollen mother cell AH Sterility  4.090+0.548 abc 0.703+0.152ab  4.096+0.906 ¢ 147.264+1.230 ¢ 3.079+0.009 e
VoG] Al Fertility  6.596+1.852a  0.488+0.207 bc  14.586+0.880 a 99.668+0.224 d  27.156+1.248 a
Meiophase AH Sterility  3.380+0.981 bc  0.463+0.002bc  11.63142.326ab  30.772+4.112 g 4.425£1.577 ¢
FRXUZ /M1 T H Fertility  3.980+1.996 abc  0.213+0.019 ¢ 4.919+1.396 ¢ 96.323+1.199d  8.664+0.517 d
Mono-dikaryotic microspore stage R Sterility =~ 2.455+0.692 ¢ 0.14040.002c  11.168+0.594ab  81.873£0.738 e  3.621+0.567 ¢
AR A Al H Fertility  5.181+0.441 abc  0.465£0.255bc  4.992+1.510¢c  245.042+4.020a 11.178+0.489 ¢

Maturity of pollen grains

AFH Sterility
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0.935+0.198 a

13.280+£1.150 ab

213.634+1.340 b

3.797+0.618 e

T FFIAE/NG R RORAE 0.05 KT EREE.

Note: Different lowercase letters in the same column indicate significant difference at 0.05 level.
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