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Effects of fermentation treatment on watermelon seed quality
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Ltd., Shaoyang 422000, Hunan, China; 3. Xinjiang Western Oasis Ecological Development Co., Ltd., Karamay 834000, Xinjiang, China)
Abstract: To investigate the effects of fermentation treatment on watermelon seed quality during production processes,
diploid seeded watermelon 2428 and triploid seedless watermelon 24316 were selected as experimental materials. Three
temperature gradients (5, 25, and 35 °C) were established, with seeds collected after different fermentation durations. The
study examined seed plumpness, color, and germination status under various fermentation conditions. The results showed
that fermentation treatment had no significant effect on seed plumpness in both tested watermelon varieties. With extend-
ed fermentation time, seed coat color transitioned from dark to light and then gradually darkened again. Fermentation for
24 hat5 °Cand 25 °C, and 20 h at 35 °C improved germination quality of diploid watermelon 2428 seeds, while 24 h fer-
mentation treatment reduced germination quality in triploid watermelon 24316 seeds. The research results lay a founda-
tion for optimizing the watermelon seed production process and improving seed quality.

Key words: Watermelon; Fermentation treatment; Seed color; Seed germination; Seed quality

= 75 )R CCitrullus lanatus) FhFeE T AR FF= 5215

SR AE T ARIRPENA] R AR PR B ARA WiR E  pH A

it T2 0 S R B E AT, WA B, B AR RO IR R, e L2 DA T 4 R B D9 AR 1Y
HREFFIREY IR K 24 W WAREMTGBN Pl 35 USSR A f R

HIT 5 9% T 1 Adb T 0% V5 JTCR 7 52 82 1

Pt Ab AT 24 h AN BARAR Y. X— T2 fEFW. —J7 i, &R B v s A i 5
PER P A FT, B AR YR A A5 R BT DARE B, IF 3R v A S B SE E I — JT  0 JR E AE K

RO PR , G BRI,

Y5 B HA: 2025-03-25; 18 [ H #7: 2025-04-23

EE&WA : HER A AR R (CARS-25)  Hris g & /R B8 X =&7 8 T AA #7201 H (2022SNGGT019)
EERN B 5 R LB TR, BT AR E Al E-mail: 29242610@qq.com

BEES VR, B, 832, B 7 R E Rl E-mail : sunxiaowu2007@126.com

£ 104 -

T 5N, 5 TR R T R B AT R BERD T )
P SE A TR AR R AR AR, TR RA B T A
BE A7 i

CRE RN AF

WV P ik AR 5 3 BORD 1 B R T e, A



5591

O A R A B PG TR 5 R R S

X ISR 5T

ST, B DL AR AT PR 2428 F =A%
RTEAF PR 24316 AALKA R, R GUER 70 P8 TR
Qb BT A 1 R R PRSI, B SRR AT R R K S
U5 55 b 7 R TR AE (LB S 3 VI R S (R
LR R R ZERRBO KA A, USRI
VI il b T2 o I R B T R S B P SR R
AR o

1 MRS T

1.1 ##

LA B Al K 25 (7] 25 2 B v TG V80 20 32 it
() A5 ARG AT 78 I 2428 A1 = 5 4R TEAF FE K 24316
RMEL, TR 2024 4 4 H R IF H 0 RE 25 06ROl A PR
O ) T T 7 98 ey A A R, A5 1 JTC SR Sk
AJE G — KW THEBERH
1.2 R
1.2.1 RKIEM AL E A —H X A SR 2
JEEAH A (A VG I, BTG SR BIUR A1 25 N AH R KN R
B AR o, B AR 5225 Al 35 °CHEE F AT H AR K
Pt . DA% O h XHIE, $2 IR B2 4.8.12.16.20,
24 h BUR, R JE T 7K i JE W SR T K 45 5 JECEL B
ORI NI L T 2%
122 #Framgan 754 MM PP el
I 400 RLFhF, H B RPRRE R E (g, B
B, %HE3KER.
123 & F54 (E& M7 A 5w eIk
B 60 Rifd R 1, X E 4 DEE, EHFEDEIE N
B AL IR, 5K A Photoshop cc 2018 #E4T (484
M1 K F Excel 2019 5% 20 K 5 A [Al4E, FiH 5
AR i g -
124 #FFHH5#H ZH GB/T 3543.4—1995™,
B ML AE B3 A B 60 Kifg RS+, B 4 MEE.
Je IR IKIZ I 3~4 h, B A 1% S50 10 min
220, 885 FH 50~60 °CH /K # 10 min, b 3 578 1%
Ja ¥ CE T B noE AR E T 2 he FEEARA
150 mm 135 77 ML AR 3 X002 S8 4%, N I8 2 1) 78
RN, 1 [0] 1 (R P F A b 438 80T 35 97 1L
R B IR W E B R AIRE N 30 °C L, %
B M CE AR E IR AR R 5577 7 d, R R R A A
B IR REIR FE VIR E KO, A 24 h FFUGS B 24 h
SRR FE HERE 4 REAEEM TR NI
1.3 MEEHRRGE
131 FraEaMz  HEFERESHM 7R
&, TRE MR A XN TR /g=Chh 7 5 i &/

PP SR 20D %1000
132 ARk EAEM 2 CRIAERG AT EE R
F % Photoshop cc 2018 BV /i T H, KBTS
G, VR KEE IR BEAEER K, Fh R B RR
IR JE 15528 KON : Gray=Rx0.3+Gx0.59+Bx0.11, 3
W, Gray NKIE(E , R N EEIEKIEE, G NEE
TBIE K LA , B N CumiE K EE"
133 AT & A ARM 15K E , /& H
GiitRh TR, HES 4 RIEIEG T, BTk 3
BRI FRFREOTE AR T K %=
CIEH R R BV AR T SR E0D ¥ 1005 K 2 /%=
(55 2 RIEH R EZFREU AR 1 2R 0D <1005 K 5
e H=2(Gt/Dt) . X, Gt 486 ¢ I5FIB] N 1) % 2E R 3
Dt FaAHPL R 5 H 2L
1.4 BUBSHR

X H Microsoft Excel 2019 F1 Origin 2022 247
K ab BEANE B, SR F SPSS 20.0 AT 22 7 R 3
AT

2 AR50

2.1 ARIEEEEMIBST 7 T F a7 E A2
B 1 AT AN, A5 R VG I 5h Fl 2428 76 R T2 iR
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Table 1 Effects of different fermentation durations on
1000-seeds mass of diploid variety 2428 g

]Ziii[?tion W JZ Temperature/°C
duration/h 5 25 35
0 113.73+8.63 a 114.70+1.90 a 111.30+1.34 a
4 112.31+2.41 a 111.34+1.86 a 112.64+1.22 a
8 110.19+1.07 a 108.54+4.13 a 111.7942.07 a
12 111.54+1.65a 113.54+4.06 a 112.35+0.65 a
16 111.29+1.40 a 111.98+1.29 a 112.45+2.26 a
20 106.18+13.11a  109.73+1.80 a 111.66+0.45 a
24 111.08+1.74 a 112.88+5.51 a 108.63+3.75 a

W BN A NG FRER R AR BERITE 0.05 /K PFEREE. T
[

Note: Different small letters in the same column indicate signifi-
cant difference among different treatments at 0.05 level. The same be-

low.
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Table 2 Effects of different fermentation durations on

1000-seeds mass of triploid variety 24316 g

IR ] R % Temperature/°C
Fermentation
duration/h 2 3

0 56.71+1.63 a 56.52+£3.14 a 56.38+1.61 a

4 55.89+1.08 a 55.42+1.50 a 55.91£0.11 a

8 55.57+0.13 a 55.21+0.98 a 55.97+0.23 a
12 56.10+£0.98 a 58.25+4.41 a 54.91£0.89 a
16 59.14+4.79 a 58.45+4.42 a 56.85+£1.25a
20 56.64+1.77 a 57.26£0.73 a 57.09+1.19 a
24 55.34+0.18 a 55.67£0.77 a 55.78+0.90 a

2.2 REIRBEEACIES 7 INAHF &R R0
H13 3 AN, A5 ARG G Al 2428 B 1
IR EEAEAN A R B FE IR BT, 5 A I 1] KA
Ko fE 5 A1 35 CCHET T KEE, KB 0~12 h, FEE K
PRI [F) A A, b 2 B (0 BE A LB AR v . K
12 h, M B B 3, SR i B i I I 18] S A, b R
AR L RHT AR . 2428 [P F1E 25 °CHEE MK
PR, it B B0 AR AR B35 72 . ISR 4 AT
= AEARTE AT 24316 £ 5 A1 35 °CCHEE T KB 0~
16 h, [ifi 35 5 W IF ) SE A, Aot B B €0 38 T 32 3 7E K
F% 16 h J5 , BE A BRI 1) GE A, ot B2 B8 I T A0 R 5 24
RIS 18] 16 h, R B foe ik s 7 25 °CIRBE R R
WIS , A B AR AT B
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Table 3 Effects of different fermentation durations on
seed coat grey of diploid variety 2428

iﬁigtion % Temperature/°C
duration/h 5 25 35
0 48.32+590 a 40.31+£3.64 a 48.94+598 a
4 41.25+7.26 ab 45.10+4.91 a 46.87+6.71 ab
8 43.39+5.47 ab 49.70+£5.11 a 46.94+8.86 ab
12 36.51+3.30 b 45.45+1.19 a 38.07+3.85 b
16 41.77+4.94 ab 55.35+3.66 a 42.03£1.12 ab
20 45.95£11.99 ab 47.10+£5.08 a 41.81+6.80 ab
24 42.67+3.68 ab 47.74+4.06 a 48.20+7.69 a
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F 4 TRLEEREX =54k 24316 MR & B ERF N
Table 4 Effects of different fermentation durations on
seed coat grey of triploid variety 24316

IR TS (1] %% Temperature/°C
Fermentation
duration/h 2 3
0 35.06+1.70 a 33.48+1.80 a 29.19+4.78 ab
4 32.45+1.21b 33.85+4.88 a 28.75+3.03 ab
8 32.18+1.11b 34.32+6.84 a 29.74+4.93 ab
12 31.13+1.77 ¢ 29.58+4.47 a 27.70+1.64 b
16 27.00+2.19d 30.11£1.99 a 26.86+2.01 b
20 31.08+0.39 b 31.26+0.56 a 31.06+0.33 ab
24 34.94+0.72 a 34.94+0.94 a 34.90+1.28 a

2.3 NEIABHCIES P HF#A & B9 5200
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Fig. 1 Effects of different fermentation durations on germination of diploid watermelon variety 2428
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Fig. 2 Effects of different fermentation durations on germination of triploid watermelon variety 24316
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