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Effects of forchlorfenuron on flesh texture of watermelon fruit in differ-

ent genotypes

ZHANG Jiwen', ZHU Hongju', HE Nan', ZHAO Yong', YUAN Luming', LIU Wenge', LU Xugiang'*

(1. Zhengzhou Fruit Research Institute, Chinese Academy of Agricultural Sciences, Zhengzhou 450009, Henan, China; 2. Zhongyuan Re-
search Center, Chinese Academy of Agricultural Sciences, Xinxiang 453500, Henan, China)

Abstract: The objective of this study was to investigate the impact of forchlorfenuron (CPPU) assisted pollination on the
texture of watermelon flesh. Four genotypes of watermelon variety were assisted pollinated with 100 mg - L'' of CPPU.
The effects of CPPU-assisted pollination on flesh texture (hardness, fracturability, gelatinousness, chewability) and cell
wall polysaccharide substance content (crude fibre, cellulose, hemicellulose, lignin, protopectin, soluble pectin) were in-
vestigated through the application of correlation analysis. The results indicate that there are significant difference in the
texture of watermelon flesh among different genotypes. Moreover, the effect of CPPU treatment on the texture of water-
melon flesh is closely related to the genotype of the variety. The analysis of the difference in flesh texture revealed that
the four TPA indicators of hardness, fracturability, stickiness and chewiness were all enhanced following CPPU treatment
in comparison to that of artificial pollination. Moreover, the difference was statistically significant among the treatments
for the crispy genotypes. However, no significant difference was observed among the treatments for the hard and crunchy
genotypes. The analysis of cell wall polysaccharide substances demonstrated that the CPPU treatment resulted in an in-
crease in the crude fibre and cellulose content of the crunchy genotypes, while the opposite trend was observed in the
crispy genotypes. Additionally, the CPPU treatment resulted in a reduction in watermelon flesh protopectin content and an
increase in soluble pectin content. Correlation analyses demonstrated that the texture of the watermelon flesh of the crisp
genotypes was more susceptible to the effects of the CPPU treatment. The findings of this study provide reference for the
potential application of CPPU in watermelon production.
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Table 1 Information sheet on watermelon varieties of
different genotypes
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Fig. 1 Differences in watermelon flesh texture among different genotypes with different pollination treatments
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Fig. 2 Differences in the content of polysaccharide fractions of watermelon flesh cell wall among different genotypes with

different pollination treatments, the same below
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Table 2 Correlation analysis between TPA and polysaccharide content in cell wall of hard and brittle watermelon genotype
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Note: 0.0 < | » | <0.3 indicates weak correlation, 0.3< | » | <0.7 indicates moderate correlation, and 0.7< | | <1 indicates high correlation,

the same below.
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Table 3 Correlation analysis between TPA and polysaccharide content in cell wall of hard and crispy watermelon genotype
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Table 4 Correlation analysis of TPA content in fruit flesh and cell wall polysaccharides in different genetic types of
watermelon after CPPU treatment
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FIP2Y s A~ EL
IR R -0.68 -0.68 -0.79 -0.73 -0.08 -0.79 0.48 -0.07 -0.92 1.00

Soluble pectin content

x5 AIRBLEETREREANRA TPA SHEESEIENEXIN
Table 5 Correlation analysis of TPA content in fruit flesh and cell wall polysaccharides in different genetic types of
watermelon after artificial pollination

FHET 4 . ; .
o YR ' Y N o PLIE R R
" . o aR R ypmgan R papeg TEERR
EifEa i ;-3 Jie3E MELIESPE R . S nH
. . . Crude Hemicellulose . .  Protopection
Index Hardness Fracturability Gumminess Chewiness Cellulose Lignin Soluble
fiber content content .
content content pectin content
content
i
R 1.00
Hardness
i o 0.96 1.00
Fracturability
HX%L&E. 0.99 0.96 1.00
Gumminess
P neg e
" E%f.i 0.99 0.96 0.99 1.00
Chewiness
HILT 4
-0.32 -0.34 -0.34 -0.37 1.00
Crude fiber content
FhEESE
ARRaE -0.33 -0.35 -0.36 -0.38 1.00 1.00
Cellulose content
R
+’$.’E’%'ﬁi -0.55  -0.59 -0.61 -0.64 0.81 085 1.00
Hemicellulose content
REE R
7& g %: o -0.43 -0.47 -0.50 -0.53 0.69 0.71 0.89 1.00
Lignin content
75 A 2L
RRR a,i -0.21 0.19 0.22 0.21 0.77 0.76 0.36 0.26 1.00
Protopection content
5] :5‘«% =N
TRERRAR -0.45 -0.47 -0.43 -0.41 -0.40 -0.38 -0.09 -0.16 -0.64 1.00

Soluble pectin content

.« 44 -



5510 3

GRARST , 45 - SRR AN 7] 32 R 8 78 TSR PAY S 3t ) 52

X ISR 5T

A K, XA &) FAEEE T Z AR R R )
BOAE . HIUE AT L, SR PRI 0 75 I it A SR A 5T 3 B
7% 5% %] CPPU §¢1 o
2 B B 22 W 2H 73 e 5 R P TSR S5 ) B 22
Kz —. AW ER, fEAERImEE CPPU 7] LR
TN EE 2 RE L o T B e R SRS, I
I3 AT 4 T T DR Y ) SR A A i B 22 W 2 7 I
5N T30 Ab B L5, CPPU Ab B B 35 PR A% 1 R 3
e, BERmS TAURERRSE, X5FH
B sk E R R — B 5 AN TR AR
EEAE, T b TR G 1) 2 ol TR Y OB agk S 0 TR RRL 2
e 5 eF Y3 A CPPU b FE 5 & & 2 18 m, 5 x|
BRI R BT 5T 45 SRAE B, T 5T bt A i ) A TR Y CEE A
TR W 25 JAH J 5 3X AT REAT) 55 BT ik FH ) 22 18] 8
HURFPEES VDA G o AHSGHE 2 A 45 R A AR R B, AN A
5k DR RS P TG SR PR T -5 4 B 22 S T A O
FELE 22 57, TR f 284 7 TG SR P Joid b B 45 5 52 1) CPPU
AL PRI o
Zi LTIk, AN [m] 2 DR Y [A] G TSR Y Jo A B A
7], 5 N THA A B LE AL, CPPU AbHE 5 78 ISR A Y
B2 G 52 WELUER A R XA BT v, JLAE IR MG
5 DRI AR R S R () PR A A B T 5T 222 S Y 25 T A
R EMBPINEHE TN ERAREZE. 5A
THZ AR AL LA E, CPPU Ab 2R Ji5 76 ISR PR Hp 5 SRR
B B AT A R R S B R T R
2P YE S AT YR 3R ARG Y ot b B2 T v TAE
TR it 70t A b S 3 PRI, 2 B CPPU o 2R PR i 3 1)
S 5 i B R D AT K
Sk
(11 B &4 SRR, 2 At 32 A/ S 8 e 226k 0
FeAR[I]. A REE,2019,32(1):53-54.
[2] Bz, A0 B ER A5 R AN A S A K] P R 52
FER N BT R FZ R [T] . rh I ICE, 2016,29(10): 10-15.
[3] LM, EWe s, CFH  BLUL AR S (7] . b R R
%£,2014,47(20) : 4056-4066 .
[4] TR, MR, X5, 2570 TG A 5 M SR VAR AT [0]. AR
Jeol K 24,2020, 51(2) : 35-44.
[5] BRUMMELL D A. Cell wall disassembly in ripening fruit[J].
Functional Plant Biology,2006,33(2):103-119.
[6] L . AN A8 B4 R of B0 T I AL S8 R A 5T B I 5
Wi [D]. = Herprefll Ko, 2015
(7] ZSHEA, 25 E, SRS , 45 N IR A2 KT 77 4k B0 74 JIK
PR A B RSN T] . BLAREE 25,2023, 46(13) :40-42.
BT, 2R S0 XRS5 A [ A R 0] 1 78 T A R
fRsZma ] B3R, 2017,3003) : 15-17.

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

REIR, T RFE , EHE, 4F L U A XA BRI A R
JIFEMA[T]. £ iR 2024,45(10) :10249-10256.

b DG PR I B SR R SR T 2 B e
FL[D]. Kb i E Rk K%, 2014.

BARKIK . AT 245 y-CD-MOF [l & Je JAE 27 B A Bk A
B e RS2 (D] e U A R 22,2023

LU X Q, HE N, ANESS M, et al. A comparison of watermelon
flesh texture across different ploidy levels using histology and
cell wall measurements[J]. Horticulturae,2024,10(2):112.
JEAR .50 43 UG TR 5T 92 95 R B R 65 S VR AN S A% i 2 )
Hr[D]. fa 7R  ARAb AR, 2023

SRR , IR A 7 . £ ot T2 17 7 L R AE A HL s i A = g
FE[I]. B ANE,2010,31(3):150-152.
TRANEE 2 T, IMIE SR, 48 AN IR B 2 5 0T 1 TR PR 2R K B
RYE BRI HEREE, 2011,24(4) 1 10-14.
OYEYINKA O B, AFOLAYAN A J. Comparative evaluation of
the nutritive, mineral, and antinutritive composition of Musa si-
nensis L. (Banana) and Musa paradisiaca L. (Plantain) Fruit
Compartments[J]. Plants,2019,8(12):598.

ZHOU H W, SONEGO L, KHALCHITSKI A, et al. Cell wall
enzymes and cell wall changes in ‘Flavortop’ nectarines:
mRNA abundance, enzyme activity, and changes in pectic and
neutral polymers during ripening and in woolly fruit[J]. Journal
of the American Society for Horticultural Science, 2000, 125
(5):630-637.

e, NS A8 7 3p ROR SR FE AR R DB & R S R
ST HEIRAE SCHE T[] SRR, 2017 (15) : 11-16.
¥, %5, ARAT . 8 AN TR e ARSI B i S5 22 S 20 AT (] o
R 7 A 2023,52(3) :144-148.

AREFS, BEIDETT , KR, S . BUR (SOR I 6 74 SR S ot i B )
THERFFLI]. R4 2440, 2018,35(5) :631-641.

FAE, S WRRKAG , 55 . I O B S e R o B PR 11
AL R, 2016,33(8):950-958.

TR R, SRR SR, AL 51 40 B TR B B R S b T K
PR [J/OL] . H R Ak K 24 2438 5 1-13 . http://kns.cnki.net/kems/
detail/62.1055.8.20231206.1127.039.html.

WIEAR , BIEs e, B 2245, 4 L 5 R TURN B R L S it
PEA[I]. o RO R, 2024, 57(8) £ 1560-1574.

AP 50 43 PG IR 5T 52 9 R PR S 455 5 PR A S a8 A% i 350
D] Wa R - R AL K22, 2023

ZERLE . VUS4 Pl S SR PR 5T AR A B R JE R 3R 9K 4
Br[D]. Ma /R : RALARM K%, 2021

S0 P TCR PR b 2 S 1R 23 A [D]. W /R - ARl R,
2020.

LI X X, KOBAYASHI F, IKEURA H, et al. Chlorophenoxyace-
tic acid and chloropyridylphenylurea accelerate translocation of
photoassimilates to parthenocarpic and seeded fruits of musk-
melon (Cucumis melo) [J]. Journal of Plant Physiology, 2010,
168(9):920-926.

5l 2 e . CPPU £ V4 JI_E 1y R HI B FE a2k g [0 b B TS, 2011,

e 45 -



X ISR 5T

o L ST =3

37 %

[29]

[30]

[31]

[32]

[33]

[34]

24(4):39-43.

MARTO J, MIGUEL A, LOPEZ-GALARZA S, et al. Partheno-
carpic fruit set in triploid watermelon induced by CPPU and 2,
4-D applications[J]. Plant Growth Regulation, 2005, 45 (3) :
209-213.

MIGUEL A, MAROTO J V, LOPEZ GALARZA S. Triploid
seedless watermelon production without pollinators.: Effect of
the number of sprayed flowers on fruit size[J]. Acta Horticul-
turae,2001(559):135-138.

KWON S W, JASKANI M J, KO B R, et al. Evaluation of soft
X-ray irradiated pollen and CPPU for diploid seedless watermel-
on production[J]. Acta Horticulturae,2006(710) : 289-294.
NI, K R, SRR, A 0.1% Sk IR T 2 M 90k o I 7=
E MR IFZ[]. 167 2, 2006(1):25-26.
LOPEZ-GALARZA S,BAUTISTA A S, PEREZ D M, et al. Ef-
fects of grafting and cytokinin-induced fruit setting on colour
and sugar-content traits in glasshouse-grown triploid watermel-
on[J]. Journal of Horticultural Science and Biotechnology,
2004,79(6):971-976.

TRAG KGR, B A, A5 AR TR R T A R A AL
oot LK RAIR (] . oP A 4 5 R 5 2021 (4) £ 58-62.

- 46 -

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

IR, T AR 2R, S5 L G IR ROGT B D AT R SR S e L
JIR RN 2R Ji 3 R I TR S [0 G TR 22 3, 2024, 45 (1) «
162-168.

¥, T&, HUEHE, 55 | B IERDR N T4 25 1 X 4> 6 B O 7t
JRAE R T 7 B R O 5 A (9] 4R Mk BB E R 2020,
(1):113-117.

TR, B, XIFNTHE , 25 . 3 Rl A= 4 0 5 770 % AN [ 7 4
mi P SR S AR K s [J]. AR B4, 2021, 785 (3) ¢
112-115.
TR AR RS
JHRE,2023.

ROJAS B, SUAREZ- VEGA F, SAEZ- AGUAYO S, et al.

Pre- anthesis cytokinin applications increase table grape berry

7 K IR B R [D] AL 547 -

firmness by modulating cell wall polysaccharides[J]. Plants,
2021,10(12):2642.

AR B R CPPU A B8 X BRI B R JE it 57 A% 200 it e 1 22
FISZIRLHIBETE[D]. BRI : AR B RS2, 2018.
TRHE R KT 1-MCP AL 2 % 5% 22 B Bk it 5 S i 2K 25
TRIRZME[D] . BRIG - PHAE AR MR, 2014.

KB R A A T 5 TR0 BORR g B R S T AR B R R
R[D]. F ML : AE K-, 2020.



