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Effects of light quality and hormone combination on in vitro culture of

stem segments from male sterile watermelon

LI Hailun, LI Xiaohui, KANG Liyun, ZHAO Weixing, CHANG Gaozheng, WANG Huiying, GAO
Ningning

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

Abstract: Using stem segments with buds from male sterile watermelon plants as explants, this study optimized the ex-
plant disinfection method and systematically investigated the effects of different light qualities on adventitious bud induc-
tion, proliferation, and rooting, aiming to establish an efficient tissue culture and rapid propagation system for watermelon
stem segments. The results showed that disinfecting with 75% ethanol for 30 seconds followed by treatment with 0.1%
mercuric chloride for 8 min was the optimal disinfection method, effectively reducing the contaimination rate and achiev-
ing a survival rate of 85.56%. Under the light quality condition of 4R1B, combined with the optimal induction medium
(MS+2 mg-L"'6-BA+0.1 mg-L'NAA), proliferation medium(MS+0.2 mg- L' KT+10% coconut water), and rooting me-
dium (1/2MS+0.1 mg- L' TAA +10% coconut water), the adventitious induction rate increased to 95.00%, the prolifera-
tion coefficient reached 4.80, and the rooting rate reached 100.00%. This study effectively optimized the tissue culture
and rapid propagation system for watermelon, providing technical support for the efficient rapid propagation and
long-term perservation of high-quality and scarce watermelon germplasm resources, and laying a foundation for the sus-
tainable utilizaiton of watermelon germplasm resources.

Key words: Watermelon; Stem segment; Tissue culture; Sterilization; Different light qualities; Rapid propagation
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Table 1 Different light quality parameters

VGt il JGITAC B IES

Treatment Peak of wavelength/nm  Light quality ratio Power/W

w 360~700 ai ot 45
Pure white light

R 660 aia 45
Pure red light

B 450 A 45
Pure blue light

4R1B 660/450 2 H=411 45
Red:Blue=4:1

2R2B 660/450 =212 45
Red:Blue =2:2

3R5B 660/450 20 H=315 45
Red:Blue =3:5

BB RR . BEE 75% LT Ab 35 [A] 1) 1% 7 4
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Table 1 The influence of different disinfection times on the disinfection effect of explants
e 75% L IEALERIS ] 0.5% NaClO ARFERF[] 0.1% HgCl, AbFEA 1] Fis%?: ‘ sir- RiEz
Treatment 75% Ethan.ol Q.S% NaClO treatment Q.l% HgClz treatment ~ Contamination Mortality rate/% Survival rate/%
treatment time/s time/min time/min rate/%

1 10 6 91.11£1.92 a 7.78+1.92 def 1.11£1.92

2 10 8 87.78+1.92 ab 8.89+1.92 def 3.33+0.00 ij

3 10 10 86.67+3.33 b 8.89+3.85 def 4.44+1.924j

4 10 6 86.67+1.92 be 10.00+3.33 de 5.56+1.92 hij

5 10 8 82.2241.92 cd 8.89+1.92 def 10.00+3.33 gh

6 10 10 80.00+3.33 d 12.22+3.85d 7.78+1.92 ghi

7 30 6 21.11+1.92i 8.89+3.85 def 70.00+6.67 d

8 30 8 17.78+1.92 i 6.67+0.00 defg 75.56+1.92 ¢

9 30 10 7.78+1.92 k 7.78+3.85 def 84.44+5.09 ab
10 30 6 18.89+£3.85 i 4.44+5.09 efg 76.67+£3.33 ¢
11 30 8 12.2245.09 2224385 ¢ 85.56+1.92 a
12 30 10 16.67+0.00 i 3.33+0.00 fg 80.00+0.00 be
13 60 6 51.11+1.92 ¢ 42.22+1.92 ab 6.67+3.33 ghi
14 60 8 47.78+1.92 ef 41.11+1.92 ab 11.11+£3.85 ¢
15 60 10 46.67+0.00 £ 44.44+3.85 a 10.00+3.33 gh
16 60 6 40.00£3.33 g 38.89+1.92 b 21.11+5.09 f
17 60 8 37.78+1.92 gh 33.33+3.33 ¢ 28.89+1.92 ¢
18 60 10 34.44+1.92h 37.78+1.92 be 26.67+0.00 e

o FAET RAR/NG FRERRTE 0.05 AP ERE# . TR BT ASMERIEE Ty PV-1,3 3~5 [,
Note: Different small letters in the same column indicate significant difference at 0.05 level. The same below. The genotype of the explants is

PV-1, the same as table 3-5.

100 O75%%#% Contaminationrate BALT3 Mortality rate O # Survival rate
a
o 9 T ab _]:_ a
c
s S 80 T T c T
s B B
2 E5 70
£EE w0
NS B
05 &
SES st
;s
wEg 0r
X g 5 L
B2E ¥ a
* =z 20 f ab
‘g 3 b ab =
gg 7 g | boabe ﬂabc F_Ibc
£ ,
S 0 e i , @ P R 1 ,
GMS4 | GMS4 | GMS10
0.5% NaClO 0.1% HgCl,

A FE Treatment
AR NG FRERIRTE 0.05 K FERLE . R
Note: Different small letters indicate significant difference at 0.05 level. The same below.
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Fig. 1 Contamination rate, mortality rate and survival rate of different genotypic explants under different

disinfection methods
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Table 3 Effects of different light quality and medium on stem induction of watermelon

Y eI pC#E) Phytohormone concentration/(mg-L™") &% ARSI
Number Light quality 6-BA IAA Inductivity rate/% Growth condition of the bud
A0 W 0 0 31.67£2.36 k +

Al W 1 0.1 55.00+2.36 ghi ++

A2 W 1 0.3 58.33+2.36 fgh ++

A3 W 2 0.1 86.67+0.00 be -+
A4 W 2 0.3 75.00+£2.36 ¢ -
AS R 0 0 35.00£2.36 k +

A6 R 1 0.1 61.67+£2.36 fg +++
A7 R 1 0.3 63.33+4.71 f +++
A8 R 2 0.1 86.67+0.00 be -
A9 R 2 0.3 80.00+0.00 cde -+
A10 B 0 0 28.33+2.36 k +

All B 1 0.1 48.33+2.36 i ++
Al12 B 1 0.3 53.33+4.71 hi ++
Al3 B 2 0.1 60.00+4.71 fgh +++
Al4 B 2 0.3 55.00+2.36 ghi ++
Al5 4R1B 0 0 50.00+4.71 i ++
Al6 4R1B 1 0.1 83.33+4.71 bed -+
Al17 4R1B 1 0.3 85.00+2.36 bed -
Al8 4R1B 2 0.1 95.00+2.36 a -
A19 4R1B 2 0.3 90.00+4.71 ab -
A20 3R5B 0 0 41.67+2.36 j ++
A21 3R5B 1 0.1 75.00+2.36 ¢ -
A22 3R5B 1 0.3 78.33+2.36 de -
A23 3R5B 2 0.1 88.33+2.36 ab -
A24 3R5B 2 0.3 80.00+4.71 cde -+

T+ 15 d AR A TSR RA S Je 2RSS /N, QA , 2R KBS s +-30R 13 d A AR TT IR BN . Ja 2R 55 /08, (g, 2R i
B8 80K 10 d K ABCEFITIRE AN, J5 WIZF 98/ Ao — 5, 2RI E — s -+ 30K 7 d AR B T IR R, AR, 2GS L

U s 0K 5 d AR A S IR, G bR, 2R T

Note: + indicates that the axillary buds start to germinate around 15 d, and the buds are weaker in the later stage, with slower elongation and

weaker growth; ++ indicates that the axillary buds start to germinate around 13 d, and the buds are weak, slow in elongation and weak in the later

stage. +++ indicates that the axillary buds start to germinate around 10 d, and the buds are weak in the later stage, with general elongation and gener-

al bud growth; ++++ indicates axillary bud germination around 7 d, and the buds are more robust and elongated in the later stage, and the buds grow

well. +++++ indicates axillary bud germination around 5 d, and the buds are robust, elongate quickly and grow well in the later stage.

b REE S 2 (& 2-D), HoAdo6 5 K #4485~
13d AAABEESH 4 (K8 2-B~C); 24 6-BA i &=
WIE N 2 mg- LI, BEE TAA i E IR KN, i

JRiES NS REREE, B JCEFE T &R
B5 R HE I 3 RO 1) B T A R R A B R
HoAotp, HH & &S 7% S % R A 60.00%, W.R.
3R5B.4RIB ¥ 3% T & &1 % T R AK KN 86.67% -
86.67%-+88.33%-+95.00% , H.H 4R1B K7 7% N5 T
FREWEE T HAMDR.

TEDG AR R 26 4F R 5 AN ) Joft 52 R B ) R Ak
PN S S R MAR/E R E R, Y 6-BA R EIKE N
1 mg- LB, i TAA K 130, 55 5 %
TEREIN, 75 TAA FiEIRE N 0.3 mg- L', 5 5%
LB B RAE, For 4R1B OGRS F AR S, 155 5 %
N 85.00%, HiFE T A KHM T HAMEm,5d A
. 24 .

SR RMEIL,IAA 9 0.1 mg- L', 355 21k 3 i
KA, i 4RIB HRiE SR RE, FFEN
95.00%. 7E 4R1B HEHF FHIA A18 #5755 5
PV-1.GMS4.GMS10 = FhAS AL R 7Y 2L B, 45 FLun &
3 i, i S RIE 85%~95%, 15 T R m KK KN
PV-1(95.00%)>GMS4 (88.33%)>GMS10(85.00%) ,
PV-1 5 GMS10 3 K 2 8] £7- 76 2 3% 22 57

gi BT, fE4HA 2mg L' 6-BA+ 0.1 mg - L
IAA FESF R, FFRIAB R KA, fEH G615



552 1

L & OISR A HEYEAS B 74 TR B (A TR B

X ISR 5T

AL 15 d BEEIIE S BLC. 5~13 d BHZ)IIE S D. 5 d WS E S
Note: A. Induced buds that begin to germinate after 15 d; B, C. Induced buds that begin to germinate within 5 to 13 d; D. Induced buds that be-

gin to germinate after 5 d.

B2 TREBEFRZLFSFHEKER
Fig. 2 Growth of buds induced by different medias
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Fig. 3 Inductivity rate of different genotypic explants
induced by A18 medium
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(4.15). fEARNREHEFZRFENFE ST, HE
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Ui B 206 X 36 5 i s ke = S AE R . AN E R
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AR B KR K I R I A R AR A i 3, 3 Bl

.25.



X ISR 5T

hOE R #39%

R4 FREERMAERERER MRS FIEBEN ST

Table 4 Effects of different light qualities and different hormone concentrations on induction of bud proliferation

CEEET pKDY AR FRIEE RS
Number Light quality (mg-L" Multiplication coefficient Bud proliferation and growth state
BO A 0 1.38+0.02 k Forgte EKENE, KERR
Slow bud differentiation, slow growth and poor development
Bl W 0.15 2.10£0.14 h oA, KR, R EH
Slow bud differentiation, fast growth, and moderate development
B2 w 02 4.00£0.19 d SRR, AR, R H AT
Fast bud differentiation, fast growth, and excellent development
B3 w 03 3.40+0.05 ¢ SRR, AR, R RAF
Relatively fast bud differentiation, fast growth, and good development
B4 4R1B 0 1.93£0.09 hi Fo R KB R E
Moderate bud differentiation, relatively slow growth, and moderate de-
velopment
BS 4R1B 0.15 2.82+0.07 f EE, R, K E RAT
Relatively fast bud differentiation, fast growth, and good development
B6 4R1B 0.2 4.80+0.05 a SR R, K U
Fast bud differentiation, fast growth, and excellent development
B7 4R1B 0.3 4.27+0.14 be oA, AR, R H A
Fast bud differentiation, fast growth, and excellent development
B8 2R2B 0 1.800.05 ij o R R R E
Moderate bud differentiation, relatively slow growth, and moderate de-
velopment
B9 2R2B 0.15 2.65+£0.16 SRR PR PR, RH AT
Relatively fast bud differentiation, fast growth, and good development
BI0 2R2B 02 4.43£0.09 b SRR, AR, K AT
Fast bud differentiation, fast growth, and excellent development
Bl 2R2B 03 4.12+0.12 cd o R, R A
Fast bud differentiation, fast growth, and excellent development
BI2 3R5B 0 1.67+0.05 j oL R R E
Moderate bud differentiation, relatively slow growth, and moderate de-
velopment
BI3 3R5B 0.15 2.4240.12 g SR RELR AR AR, RE RAF
Relatively fast bud differentiation, fast growth, and good development
Bl4 3R5B 0.2 4.15+0.02 cd FD, AR, KB4
Fast bud differentiation, fast growth, and excellent development
BIS 3R5B 0.3 4.0240.07 d AR, AR, R H A
Fast bud differentiation, fast growth, and excellent development
6 r 6 R oL B RE R 19 0 T 52 T A, 8 LE S N
= \ e o
g st 2 @ & 0.1 mg L' TAA I 5 3 fe KAH , 2 T H AR A MR B
=
=) ) N A M
58 4t Fedk, B, AR 2, K&, Horh & 1AA R
W& > 2 N S M 7. S
@8 3 f (1175 P RCRILT & IBA R, WIFE 4R1B 3597 R %
moS N . w
AN IAA 5 IBA f FIOHAE AR R EREL R RKARK
g 1k 43 A 100.00% - 90.00% , 5.83+ 4.96 % , 21.52.
0 . . . 17.82 cm. {EF [A]— R K ARG TR P, AN FDE
PV-1 GMS4 A > Je Y >
S GMS10 BRI T B ERME R BAEYEER, W,
N [A] B PR AR A \ - =) P Vi, >
Different geneotypic materials ARIB. 3RSB J it 15 77 &, e KA AR R AR A
. N 96.67%-100.00% 100.00% , RB ZH % . i B 9K
4 TREEMIMEBE A6 5SS THMIERN g 0~ 100.00%, R AT LRSI
Fig. 4 Multiplication coefficient of different genotypic B WO (H 22 5 AN 2 s AR RO 22 IR K
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explants induced by A6

N 4.94.5.83.536 %, I KR K4 5 N 17.57.
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21.52.19.40 cm, J5 2 BifE b5 H 4RIB & % & T

3R5B 1 W,3R5B 2= T W. LRl Btk

B, 7E 4R1B DGR FR TECA AN 0.1 mg- L' TAA

AN, REAE m A AR AN AR 3

25 EFEREMRGEBK
POREF AR R 5 Bis . K BRI 5%

FEMAE S WA TR 5 d, SR J5 RS 5 0 R B
TR (B 5-E) , 22 B 0 (10 3 77 56 I F i 7K %, H
PR AR B 73 T, B AR B E IR R (B 5-F) I
AN LREFRR], R R 25 , 1 ) 48 1 28R
WL, AR5 1 RS, B AR B R H v R AT B HIK
A EE

AL REEBHRA S S 57 EE B U5 IR AR TR0  C. RN IE  D. MR N AR 57 5 B EMRAEAR F R R 778k

Note: A. Watermelon stem segment access induction medium; B. Induced axillary bud access to proliferation medium; C. Plant proliferation; D.

Plant access to rooting medium; E. Plant rooting; F. Plant transplant pot.

Els ARERAABFEFEFRETL

Fig. 5 Establishment of in vitro culture system of watermelon stem tissue
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