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Identification and evaluation of lycopene content in watermelon germ-

plasm resources
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Academy of Agricultural Sciences/Shanghai Key Lab of Protected Horticultural Technology, Shanghai 201403, China)

Abstract: In order to explore watermelon germplasm with high lycopene content and excellent agronomic traits, the agro-
nomic traits of 21 watermelon germplasm resources under facility cultivation were identified and evaluated, and the lyco-
pene content was detected by ultra performance liquid chromatography. The results of identification and evaluation of
agronomic traits showed that the development period of the 21 watermelon germplasm resources ranged from 27 to 42
days, with single fruit mass ranging from 1.71 to 8.53 kg. The soluble solid content at the edge of the fruit ranged from
7.00% to 10.20%, while the soluble solid at the center ranged from 10.00% to 14.80%. The lycopene content in fresh
weight ranged from 46.53 to 95.78 pg- g, with a coefficient of variation of 17.84%. Among these, lycopene content of
three germplasm resources were greater than 80 pg - g, categorized as watermelon germplasm with extremely high lyco-
pene content, and seven germplasms ranged from 70.13 to 78.57 pg- g, categorized as watermelon germplasm with high
lycopene content. The study also found that the flesh color of watermelon was significantly positively correlated with
the content of lycopene, phytoene and y-carotene. Therefore, flesh color can be used as a core agronomic trait for the identi-
fying and selecting watermelon germplasm with high lycopene content. The small fruit watermelon germplasm W1-11
and the large fruit watermelon germplasm All-Sweet Scarlet, with fruit development periods of 27 days and 42 days,
respectively, can be used as direct or indirect parents for breeding high-quality, high-yield and disease-resistant watermelon
varieties with high lycopene content.

Key words: Watermelon; Lycopene; Germplasm; Identification; Evaluation

Y is HER:2024-10-10; f& 51 HEA : 2024-12-11

HEEWA : LRI AR T H (2021-02-08-00-12-F00754) ;&3 5 &5 8138 47 2h 1 %15 H (20392000100
EZ BN T =, 2, B W85 7 D 2R 5 TR R 5 4R35 5 R . E-mail : shseed@126.com
BIEVEE DAL, 2, T 5%, B 5T 5 1) g 7 JIOR 5 B 5 48 8 VP S5 00T R . E-mail : guwh518@163.com

« 25 .



X ISR 5T

hOE R

38 %

VG T 0 B 5 2 ZBEAE Y, A R R A A
2000 /3 hm® BA b, KRS A 77 B 2 J i A — 1
A BTN, P62 — FloBr 2 T 6 1 ORI
RS DRSSy BBV VR R &R &
AL FAENRIAE MR —F, BAHEBRAEA®
BB R BRI R, IR E
AR e = 4Ly W=V DI Y b SR P i) I
7 b R PR INAE . B 9T R B, — MR R B AT BT TSR
PR ZH 2 rp 1 35 A 41 3R AR 2R B LRI B SR WA 41 i
= 60%7, 57 SIS A A ) e i 41 R ] B AR
B, T 7 o el hn T, R A 50R L B R i
(10325 i et 40% e AN 7] 176 I i P L A P 1100 325 i 41
REREFBR, AR SMEMI R AR
2, M LBV T Bl R AL R 1 & AR T8,
T BN 2 BI0E TGt b b LA AN B3 A4 3,
P BTG T 0 b AR B i 40 R AR R 5 LRl 2 X,
BEAb, PH AR PR 2 A AT 2R B s R R L s it
JIES SR WS s 1) e e 55 22 b IR 2R () s e U 2

SR v OB B 3, A T 21 4 21 G SR
o Y AL P ) 7 i 3R L R 5 TR B
PRI R L ZER ERIREAT 1 %5 70, BE
i 306 ) — bt v 2 A 40 3K R A R DL B e e R
DUS7 P TR i 5 D PG TR 5T 81587 S8 i i ide 75 42 1t
Lo A R

O L SRS DARES

1.1 #R

AR 21 43 V8 JICRR 5T B3 95038 B i T Aol R}
Pl bl TP N E AR, b, 6
BRI A8 G HT i R S O gl ik B LSRR 10 4
B BAET 228 S Bl ST TR 42 FR R IR
eI N
1.2 KEMEFERFEZERZHEREE

RITF 2023 2 H20 HE 6 H 27 HiE L
AR A3 A 2 e Mo B2 305 [ 2R AT, N 6 m 25
FEANARM . KRR FE AL & 1, 8w 2E iR

R 121 RPN BSIRAY SRR K 3 E

Table 1 Sources and types of 21 watermelon germplasm resources

H5 TR P/ PR bINe) M5 FMRARK Kl B3t eIV}

Number Germplasm name Source Type Flesh color |Number Germplasm name Source Type Flesh color

1 Wi-11 TE L B R p s 12 FARZS PEAE IRAZ A fELT
Shanghai, New strain Bright red Hongling Taiwan, China  Hybrid variety Cherry red
China

2 W1-9 TE L BT R KR4 13 T ¥ hEAE IR A pan
Shanghai, New strain Bright red Xiuling Taiwan, China Hybrid variety Bright red
China

3 WK2-1 L B R Rax 14 LEIN ThEEE R NN
Shanghai, New strain Bright red Heimeiren Taiwan, China Hybrid variety Bright red
China

4 W16-1-7 hE B BAR PN 15 X3y I L PV N1
Shanghai, New strain Bright red Shengnithong 3 Shanghai, China Hybrid variety Bright red
China

5 AW24-11-6 hE B R AR PN 16 2% 2K HA AL Al AN
Shanghai, New strain Bright red Quanmei 2K Japan Hybrid variety Bright red
China

6 AW11-3-4 I B B R KA 17 =2 hEAE AAZ A LT
Shanghai, New strain Bright red Yizhen Taiwan, China Hybrid variety Cherry red
China

7 All-Sweet Scarlet J&[F W A PN 18 Jei E G IRAE Al Ker
America  Conventional variety Bright red Yuanshuai Taiwan, China  Hybrid variety Bright red

8 All Sweet FEH R KL 19 T3 4K H A HAE A (2N
America  Conventional variety Bright red Ganmei 4K Japan Hybrid variety Cherry red

9 Lovrin peNE| A LN 20 71 Byt AR AL
France Conventional variety Cherry red Qiangzhe 711 Switzerland Hybrid variety Cherry red

10 =20 HA R e 21 21 FHL o [ AAZ AN

Fuyan Japan Conventional variety Cherry red Meidu Zhejiang, China Hybrid variety Cherry red
11 JEAN HA i A fisf 21
Xudahe Japan Conventional variety Cherry red
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Table 2 Identification results of main agronomic traits of 21 watermelon germplasm resources
A LREY 0T 7 e T 1 i 9
zpebr;\nfljsm iii i{e?eifpment ﬁﬁ L o g(ijj :Egkﬁz rsiodiz/%) ge(:j:raLlA ;)Ilfbri Tl::f;@) DR .
name period/d Fruit mass/kg Flesh color content/% content/% Taste quality
WI-11 27.00+0.86 2.09+0.24 K4 Brightred ~ 10.200.14 14.80+0.08 FAfE Crunchy
W1-9 28.00+1.02 1.83+0.13 K41 Bright red 9.80:£0.06 13.80+0.05 3% Densification
W2K-1 29.00+0.79 1.71+0.11 K41 Bright red 9.60+0.09 13.70+0.20 41 Soft
X35 29.00+0.95 1.85+0.15 K4T Bright red 9.30:£0.08 13.20+0.08 FANfE Crunchy
Shengniihong 3
423 2K 29.00:£0.64 1.8140.13 £ 4T Cherry red 9.50+0.12 13.40+0.20 Faffi Crunchy
Quanmei 2K
£1¥ Hongling  30.00+0.79 2.37+0.10 {241 Cherry red 9.00+0.15 13.30+0.04 % Densification
754 Xiuling 30.00+0.69 2.53+0.08 KL Bright red 9.00+0.10 12.90+0.04 %% Densification
M 3E A Heimeiren 30.00+0.74 2.71+0.09 K4 Bright red 9.50+0.09 13.40+0.05 3% Densification
W16-1-7 30.00+0.74 4.13£0.18 K4 Bright red 8.80+0.07 13.100.05 Fafé Crunchy
Lovrin 30.00+0.79 4.37+0.09 {41 Cherry red 9.00+0.12 12.70+0.06 FAME Crunchy
& W Fuyan 31.00+0.74 4.43+0.09 41 Cherry red 8.80+£0.09 12.80+0.06 3% Densification
JE AT Xudahe  31.00+0.53 4.08+0.13 4T Cherry red 8.50:£0.08 12.60+0.03 4 Soft
T3 4K 31.00+0.83 3.86+0.07 4T Cherry red 9.00+0.10 13.10£0.12 % Densification
Ganmei 4K
1A Yizhen 32.00+0.64 4.27+0.14 K4I Bright red 8.80-£0.06 13.00£0.07 IR Soft
JG)II Yuanshuai ~ 32.00+0.79 4.72+0.06 fi£ 21 Cherry red 8.30+0.05 12.50+0.06 FANE Crunchy
W 711 34.00+0.83 4.93£0.11 f#E4T Cherry red 8.10+0.12 12.50+0.06 FaffE Crunchy
Qiangzhe 711
245 Meidu 34.00+0.69 4.87+0.08 #£4T Cherry red 8.30+£0.07 12.70+0.04 Falifi Crunchy
AW24-11-6 38.00+0.83 7.92+0.12 KR4I Bright red 8.00:£0.09 13.00+0.08 FAfE Crunchy
BW11-3-4 37.00+0.45 7.31£0.12 KL Bright red 8.00+0.09 12.70+0.06 % Densification
All-Sweet Scarlet  42.00+0.91 8.53+0.08 K4T Bright red 7.50£0.10 11.50+0.06 FANfE Crunchy
All Sweet 40.00+0.83 8.03+0.10 K4T Bright red 7.00+0.12 10.00+0.12 JiE i Hard bark
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Table 3 Comparative analysis of differences in main agronomic traits among 21 watermelon germplasm resources

RN RKME H/ME ¥ifE PR 22 5 R

Trait Max Min Average Standard deviation Variation coefficient/%
REKEM 42.00 27.00 32.10 4.02 12.54

Fruit development period/d

FLI B & Fruit mass/kg 8.53 1.71 4.21 2.17 51.64

w LR AT I PR TR 10.20 7.00 8.76 0.78 8.92

Edge soluble solids content/%

wCHL ORI E YD 14.80 10.00 12.89 0.92 7.12

Central soluble solids content/%

F oA MR SAE MR- PR
21 4 VU IR0 BRI SR A I R R &R
SENE 4, BFE 4, TR AS R EIL R
RNHIEEHE N KW B 5, HAS[E R0 8]
AR SEETFHA . 21 4375 TR 5% 5 R A
PR AL R S BV TR 46.53~95.78 ug-g', B R
BHOE 17.84%, Hrb , Wi-11 B ML RSB N
B,k 9578 ng- gl LB AN A &R B R KA SR
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Table 4 Fresh mass content detection results of carotenoids in 21 watermelon germplasm resources
oy wCRHEAE | 2 Carotenoids content/(pg - g')
Germplasm name AL NAEMLE o-HE MR T MR - MR HER
Lycopene Phytoene o-carotene [-carotene y-carotene Xanthophyll
Wi-11 95.78+0.95 5.48+0.24 0.03+0.01 1.81+0.06 0.63+0.05 0.40+0.02
W1-9 83.13+0.14 2.69+0.14 0.05+0.01 0.79+0.06 0.41+0.03 0.33+0.04
All-Sweet Scarlet 83.02+0.91 2.13+0.16 0.010.00 0.82+0.07 0.45+0.04 0.27+0.02
W2K-1 78.57+0.24 6.44+0.60 0.00+0.01 0.91+0.20 0.54+0.07 0.18+0.03
W16-1-7 76.99+1.17 2.44+0.06 0.0120.00 0.54+0.04 0.35+0.03 0.17+0.02
M 3& A Heimeiren 74.72+1.01 3.960.12 0.02+0.00 0.74+0.07 0.39+0.03 0.33+0.04
AW24-11-6 72.73+0.85 3.04+0.21 0.01+0.00 0.53+0.04 0.35+0.04 0.31+0.02
BWI11-3-4 72.68+0.68 1.17+0.14 0.010.00 0.61+0.03 0.31+0.04 0.28+0.03
All-Sweet 70.37+0.29 2.48+0.12 0.02+0.00 0.75+0.08 0.33+0.03 0.14+0.04
£%41 3 5 Shengniihong 3 70.36+1.52 2.97+0.25 0.01+0.00 0.64+0.05 0.33+0.04 0.28+0.03
5 ¥4 Xiuling 69.67+0.29 2.41+0.05 0.000.00 0.66+0.08 0.36+0.06 0.22+0.01
132 Yizhen 65.95+2.22 2.13+0.18 0.02+0.00 1.07+0.07 0.34+0.07 0.15+0.01
Lovrin 63.10+0.91 1.40+0.05 0.02+0.00 0.69+0.10 0.25+0.05 0.14+0.02
‘& Fuyan 62.09+0.31 1.08+0.14 0.01+0.00 1.03+0.08 0.29+0.03 0.15+0.01
JH K1 Xudahe 60.58+0.09 2.07+0.09 0.01+0.00 1.69+0.09 0.34+0.03 0.11+0.03
H2€ 4K Ganmei 4K 57.15+1.23 1.45+0.21 0.02+0.00 1.06£0.06 0.28+0.05 0.23+0.01
21 # Hongling 55.99+2.08 0.87+0.10 0.02+0.00 0.89+0.03 0.24+0.02 0.38+0.05
436 2K Quaanmei 2k 55.96+1.21 1.08+0.23 0.010.00 0.29+0.03 0.20:£0.02 0.07+0.00
Je)i Yuanshuai 54.13+0.61 0.55+0.12 0.02+0.00 0.47+0.08 0.21+0.04 0.09+£0.00
33 711 Qiangzhe 711 53.13+0.43 1.49+0.13 0.02+0.00 1.41+0.04 0.26+0.01 0.10+0.01
F#B Meidu 46.53+1.14 1.42+0.04 0.01+0.00 0.60+0.02 0.19+0.03 0.09+0.01
K E Max 95.78 6.44 0.05 1.81 0.63 0.40
Ie/ME Min 46.53 0.55 0.00 0.29 0.19 0.06
18 Average 67.74 2.32 0.02 0.86 0.34 0.21
brifEZ Standard deviation 12.08 1.48 0.01 0.39 0.11 0.10
AR 55 2244 Variation coefficient/% 17.84 63.66 51.85 44.98 31.94 48.42
LI ) 23 ANMMRREEERZHRELRE MRS

1 4 RIAT, % P ICRR 5T 5595 5 P i )\ S 3R
MR & EIHEE 0.55~6.44 ng-g', & 7 RHUA
63.66% , - F T [ (1 & & 2 oK. Hd, AR
MRS EREHE W2K-1, 9 6.44 pg- g Hik
RWI-1, 58N 58 ug gy \EFMA R G ER
R T, 9 0.55 ng- g, W2K-1 ) \EF A4
RO EAATUIN 117 £,
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FANEORL AT P REEERH S0%E 4, 1M
o-THEE N RS EWNSL. 21 0 PR R SRR N
I B-EHE N RS RVEETE 0.29~1.81 pg-g', 5
RN 44.98%. FERETE WI-11,18 1.81 pug-g’s
TERIKZETE 2K, N 029 pg-g's Hi, WI-11
BT p-TAE D RS R4 2K Fil 6.24 5.
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Table 5 Correlation analysis between main agronomic traits and carotenoid content of 21 watermelon germplasm resources

R T

R , b g A 0 T <55 ] I\E . . .
N BRSO e T £ iy o B N I NE - bR e
e KE ] = Wt EMEEMMESE 4% A S, e e RS E
by . Joi s P Gl i Gl
Fruit . Flesh Edge Central H= GRS Xanthophyll
Index Fruit o—carotene f—carotene y—carotene
development color soluble soluble  Lycopene Phytoene content
. mass . i content content content
period solids solids content  content
content content
REREM 1 0.95%*% 0.17 -0.88%* —0.60** -0.03 -025  -0.34 -0.19 -0.12 -0.10
Fruit development period
FURRRE Fruitmass  0.95%* 1 0.11 —0.89%* —0.60** —0.02 -0.31 -0.34 -0.14 -0.15 -0.14
#{4 Flesh color 0.17 0.11 1 0.11 0.25 0.82%*  0.63*%*  0.13 -0.10 0.70%* 0.52%
RO VEE TR & & 0.88%* - 0.89% 0.11 1 0.77%%  0.37 0.50% 0.47* 0.19 0.44%* 0.38
Edge soluble *
solids content
L PR E TR R 0.60%* - 0.60% 025 0.77%* 1 0.41 0.50% 0.36 0.17 0.45% 0.56%*
Central soluble *
solids content
i IEAR Ny 0.03 -0.02 0.82%* (.37 0.41 1 0.72%%  0.35 0.19 0.90%* 0.64%*
Lycopene content
INAFMLA RS E 0.25 -0.31 0.63** 0.50*  0.50* 0.72%% 1 0.38 0.31 0.88%* 0.41
Phytoene content
a- 1% PR 0.34 -034 0.13 047% 036 035 038 1 027 039 031
a—carotene content
SR MR A 0.19 -0.14 -0.10  0.19 0.17 0.19 0.31 0.27 1 0.46* 0.15
f—carotene content
Y PR E 0.12 -0.15 0.70%* 0.44*  0.45*  0.90%*  0.88**  0.39 0.46% 1 0.55%*
y—cart otene content
MRS E 0.10 -0.14 0.52* 0.38 0.56%*  0.64%* 041 0.31 0.15 0.55%%* 1

Xanthophyll content

T FRIRAE 0.05 /KPR H G, ¥ 3RIRTE 0.01 KPR 2%

Note: * represents significant correlation at 0.05 level, ** represents extremely significant correlation at 0.01 level.
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