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Study on factors causing premature aging of Jinxiangyu melon plants by

different artificial pollination methods

ZHANG Hanying"?, FU Shiqi', ZHANG Huiming"?, LI Ruping', WANG Shaochun’, YANG Fusun'

(1. School of Tropical Agriculture and Forestry, Hainan University, Haikou 570228, Hainan, China; 2. Hainan Changjiang Melon Tech-
nology Small Court, Changjiang 572700, Hainan, China; 3. Hainan Wangpin Agricultural Technology Development Co., Ltd., Haikou
570100, Hainan, China)

Abstract: Hainan is the core production area for winter and spring melon supply in China. Melon can be pollinated using
either artificial or bee pollination methods. Bee pollination significantly improves fruit quality but can lead to premature
senescence, affecting economic benefits. To investigate the factors influencing plant premature aging caused by bee polli-
nation, this study used Jinxiangyu melon as the experimental subject. Four treatments were established: no pollination
(CKD, artificial pollen pollination (strong x tall) (T2), artificial pollen pollination (weak x short) (T3), and artificial hor-
mone pollination (T4). The effects of each pollination method on plant growth indicators, nutrient accumulation, fruit
yield, quality, and seed traits were measured. The results indicated that neither the control nor hormone-pollinated melon
exhibited premature aging, whereas all artificial pollen-pollinated treatments (simulating bee pollination) showed varying
degrees of premature aging. The T2 treatment had a 4% premature aging rate, while the T3 treatment reached a significant-
ly highest rate of 45%. The plants of T3 exhibited significantly lower leaf area, chlorophyll content, stem diameter and
root vitality, compared to CK. During the harvest period, the yield of T4 treatment was significantly increased by 17.25%
and 16.75%, respectively, compared with that of T2 and T3 treatments. The content of soluble sugar and soluble solids in
the fruits treated with T2 were significantly higher than those treated with T3 and T4, and the total acidity was reduced.

VIP analysis revealed, the influencing factors that cause premature aging of melon plants, from strong to weak, were as
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follows: Root system vitality>total biomass>fruit soluble solids content>fruit total acidity>seed number>potassium accu-

mulation>fruit soluble sugar content. In summary, abnormal melon seed development disrupts the plant's nutrient resource

allocation balance, leading to reduced root system vitality, nutrient absorption barriers, and ultimately premature plant se-

nescence.

Key words: Melon; Pollination method; Premature aging; Seed formation; Nutrient allocation
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Table 1 Different pollination schemes
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Fig. 1 Effects of different artificial pollination methods
on the premature aging rate in melon
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HSW. 100 seeds mass. The same below.
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Fig. 12 Biplot diagram of the effects of different artificial

pollination methods on melon growth and development
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Fig. 14 Correlation analysis of different artificial pollination methods on melon growth and development

B MER HEZXSEMRE DM EMHTHE
AR AL USRIk M A L & It~ AL N R BT
PERE & 2 W O B RE S B A E R
THOR RS B & R RS R S

-

R IR G,
3 i
AR, IR RAEN AR &4
. 41 .



X ISR 5T

hOE R

539 %:

TR, o T3 ARHRA R R B T b B
CK 1 T4 Kb3$E R 45 FH 50 o, 50 T2 AP s 41 H
I R XU A TR 73 S B0 B AER s ) BoA
SN O BRI IANIE B R SZRE AR

RAEVII = AR RN EIERR R AETLY
B, TS EER I ThRERZ 07 TSR, Y
FEAEDEAT A VR A (2R AE” , HoR/NRIAM AT B
B eRe OSBRI S SRR —RE
a2 BT, AR T, T3 ARFR AT AR i
FEEERFRTARE COMAN THEREZS
(T4, b BIAE T T3 KbPEER TR (1) 2R E o

AER TG 7 10 9 55 S 352K B AL A 7 R 42 , %) A
WA R SRS ST RS 7 R B8 L SR
M 8, B A2 0 52k 42 51 K 2 004 AR A6 R bR 1 A
P, TEBERYIG 35 d, T3 ALERFEH R M 4T
fib b3, T RES RE MR R A OC, HELIC TR T 45 R
—3#. PLS-DA 4 #ri7~, CK (14 EPIRAS i — 04k
UE——32MAT R Al R AR R S 75 A A B ) AR B
BIEIFC, L CK Se& B A& B E KT HAh
AhFE . T3 ALBER RS AR AEF AN A B P AR A, HI
BRAEKZRH M. b, T3 AH S AR
VIP HIA 1.516 1, R T RIE 77, 1K 350 B L5 72 8
SN T RERRIL A R T AR AE R R E . A
WEFLHR, T4 A FR = EAEWGR AL T2. T3 Ab3 53 51
B 17.25%16.75% : {HAEFESL i A TH, T2 Ak
PHEC T3\ T4 AEBEREAIC 1 RS RR AL, W T 1 AsK
ALEYERE R ALY B 2. (RIS, SRS R
VIP {3 KT 1, iE S TR R & S 83U S~ &
AT B, 5 2 B AL A R — 5L

T E EE AR RWBOK B R GER  TAR
ARG IR AR RE 5 55 (AR IR, 52 Al At b5
MAEKKE. KFH, 8k &, CK R &
R E TR AT, X AR AR K T R IR
B R T3 A BRI RIE ) — B A& T HBUEK
S, HAER M 21 d I8 B AR, B3R T HAh b 2
R &G 1) VIP {1k 1.598 8, A e b i
XU RS A S EGEN R  E  EE R T,
STHIPNILTRTE S GAaN

AWFEH,CK #1 T4 A AR EE ST
T2 T3 AP, ZEEAE AR A& B A RO
JUE, FLARLRGHEY AE KR BB ES. R
R EREMEE A SN KRR S KE S5 REH,
AT 388 550 R 2R XoF 48 mp K o TSR 43 B UL A A
A A Rt AV AE K E T AR R e S

e 42 -

REBE (Rt A2 B AR B R
M T3 AP )RR 28 B AR IR 42 b i TR AR

5 CK F1 T4 AbFEAHEL, T2 A T3 ACFE RN 25
B, BB B RN VIP (R 0.775 3. BEERXDEEE
FBA B e, 1& &t A RS nl G e At A
e A R (R G = M A S A8 B (8 M iz 5
Sy, B E R, Ak, T3 ACEE AN B b
Al RE B RE AU AR RIE 7, S RO S
BAORMSTR o3 R AR, o 2 () B BB R 7

WORIA T2 T3 AeE A R E R EKT T4 &b
H, HH R EMN VIP A1k 1.3707, /2 552 1) 8
R . SRR RS R A S ] i [ R

TR VCRLAEEESERERE ML, RE

B mi e A [FAL = PRI SR SRR o B i T )
o OUH BRI WAL 58 3R 18 80 i 2 I v] 42
TP ARE AR T RS R, TR AN
S BT ) 2 e 3t 0 A A A A A S BRI SR S
JR, 254G T3 AL R A, BIRUSCAS A2 T R
SEBVE (D st v/ e N EBE T U 6= K2 ) NI E =R VS
FiR, R R RN EEIRSHE T —,

FEr AL B, CKO & B B AE I o
I3 Be 3R d5t v T R AL B AR BB R E il T
Fr A T RS 3 R R A B A
SRR FE L B2 5,8 T2.T4 B4
BCAFAEE R . CK 5 T4 AbFE R LR 52, i B H:
BB VS EAEMEKRAN DB G .. AR
oAV R B LR AR EA L 2 T3 &b
PR SR L R A

N THEAN & T R A 25 52, 3l 5ok
fisk R A B R RARAS e A 2 A AE L, S B TR
SRR AL A R T JE IR S 2 I D TR R
By Ja 21~28 d, N TAEK #8 Fh-1 B KL 5T & A il
THE G B PN S AR B TR B
R AR H I ZE (W . 456 PLS-DA Z3 1, Fi
THCE) VIP {4 1.390 0, X A /& T3 AbFEFh T
REREFEEMBEES R, s EMHEEK R .
2 8 2 S 1 BRCER R I K B ILSE, KN A2
ok A T PR B 5 5 R IS RE S . RS
LA SRR VAR AT ZR SRR A
5 157 3 S F0 RS S E RR E UE
K, JHE—BIRE T3 AR 7R B 7% 5 B
FE 9 &0, MK R 3. T T2 A3 K28
B, BRI S, AR TN, RO R
FFRAK. T4 AL BRI 2 Se i A0 K 71 BR 1) B 2 3))



553 1

TR, 55 AR T30 75 205 kS 6 7y R fH TR L 2 A 7R 7

X ISR 5T

RLRE, KR HI R, 4, T2.T3 A
PP B AR ER AT B ERARE W
A L T o R B IR IR /S o

Zi LA, M T AR K E AW, 29T

FEAR IR 00 BEUR O T, 3 SUR R0 7178 B, A
1 R W B RS S e 2% SRR 3. R, A
P AR AT QIR R0 /05 B e 1
& T AR ZE ) G 8 . B FU 45 R Al A A %
o 7 2T A TR 2 1 J PR B B BEAR R A » [RJ I Ay
figp DR B MRy 2 S| R IV X [ B L SR

(1

[2]

[3]

(4]

[3]

(6]

(7

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

SE 3k
SUN Q Q,CHEN X Y, ZHANG Z Q, et al. The identification,
characterization, and management of Rotylenchulus reniformis
on Cucumis melo in China[J]. Phytopathology Research,2023,5
(1):38.
R Gt R [ KGR R 2 DA R G R M)
Jemt ittt 2023
R A A AR T . T3 <5 T TR 6 SR [EB/OL].
[2026- 01- 07]. https://agri.hainan.gov.cn/hnsnyt/ywdt/zwdt/
202601/t20260107_4006879.html .
R 5 B T bR LB 5 i i BOR W [D]. B - 7
TLK%,2013.
ADANIYA S, MINEMOTO K, MOROMIZATO Z, et al. The
use of CPPU for efficient propagation of pineapple[J]. Scientia
Horticulturae ;2004 ,100(1): 7-14.
MR, R IO, SRS, 45 . BTN R 080 77 3082 F RCR 20 #7[] -
HIRFRE,2019(1) :43-44.
ARSI, TRB O, AT, 48 AN R ROR T 30 B 5 B TR
SE R R[] . R E B SR 2014(11):31-36.
R, A, T, S5 AN R 5 2 B Y ST 5T 5%
MR [T]. A RS2, 2021 ,34(12) :41-46.
AR BN KR T B S S 4 ] o gl
2019,70(12):21-22.
LEOPOLD A C. Aging, senecence, and turnover in plants[J].
Bioscience, 1975,25(1):659-662.
KUENI, FE 3, KL« A KR, 55 kB F K E R AT
77 B T B HOR (] P REE, 2019, 32(8) £ 147-148.
ARALAR XUEET , 5K ¥, 46 B 5L B I JTCAL SRS (o -4
K IOCHRHE R EIE B RG] E SR S LR
##%,2015,21(5):1279-1285.
PO, RAAZL, TR IR S 22 5 B FE (0] 4
YR IE I, 1998(34) :288-296.
GUILLERMO A A D, PABLO C, ROBERTO R. A time- win-
dow within the grain filling period accounted for early leaf se-
nescence in maize under sink limitation[J]. European Journal of
Agronomy,2024,152:127027.
T, ARG, LR, A5 AN R T AR SE 42 )5 e T R
FRERISZIR ] AT AL R, 2014(10) : 1540-1542.
WAL, B 9, TR IRGE , 45 AN IR AR A g 200 K 2 S5 B R T
U B FIAE R R L B SE R[] A6 TT B 2, 2011(5) :9-11.
ZEk, FEE A, SREREE , 45 . B TCT L0 5 B i TR R A BRI
SRR A R Y BRI o e 20504, 2012, 28
(2):4-6.
SREAT, SRIIE, ST A5 B Oy O AR 29 SRR
S it SRR 2 B L R S LT B TR 241, 2025, 46 (5D«
1176-1184.

[19]
[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]
[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

fify -+ . R TM]. 3 R AE 5 s H RO HE R, 2000.
AR A A FLAE AL S SRR AR [M]. b 5 S A
JiAt: 2000

PUAK W H W, 25 BTR 7 & B R AR A
RG] PR MO R 541, 2024, 44(1) : 79-88.
RN, 2 ROL, TIRIE, &5 LB B[R] H AN [ ) 35240 24
BB 7. AL 2, 2016(11):34-37.

ZSET, 5l MY, BETE 7, 5L COL I E X A 4 A= A D
A IR ] A O 24, 2020,35(11) : 1198-1206.
AR, X, 5K T, S AR RS 20 JE B A TS ok
R P R S RIS 0] R 2455 244, 2018, 20(5)
618-624.

¥ GHR BT IR N AN [R] HE AR 2R bR 00 DR
FL[D] 4RI T E K %2,2023.

WSl . AR MRS PR J5 AR B R R S AL HT (D] I 11 R K
22,2021,

IR W 2 H I E J5 R R TCRL R R AR 11 Ja DR R 9 ¥ o
HI AL 5 HA,2015,35(8) : 114-116.

JANRER T, ], 5 N E R G EXHEYIR R IE 1 B AR
FE R . = B A K 54,2007, 22(5) :665-671.
T JB T, ARG B R LI SRR A S T A T
SV A AR 95 7RG A e (0] B AR A AR
2011,22(7):1789-1795.

TR RERE  FLBH , PhOC, 45 B 52U AN [ i 2 TG o SR sl A
RE MR R . I 55E,2023(5):56-57.

B A TCRRIE B AR [I]. Ak %017, 2021(22) : 16-17.
ke R0 . K AR Y ik S A AL G ATLIE e Xt IR % 3 MR A 4 TG % A
KA [D] . Bevikg e - HALRMRAHE K ,2022.
o, R E A, FEE, . H R EATR R K L L E
BIZK EAE G OB T] . A AR AL, 2015,48(10):1996-2006.
FhA>F, B ROBH o T R R A v = P R T
T SO BRI R[] A0 TAE 21, 2016,32(5) : 112-119.
AR I 5, 5K 98, 45 AU A0 AR 3R o 1 K e
T MR (] A 1 3 S R, 2014(1) :29-32.

AR, Tt ) G, A5 . G it BT 0 AR AR A e e
G FE R B2 A [0]. R W E 3R SR RL 4R, 2016, 22 (2) ¢
410-417.

WE— BT 1% O R, 45 . IR 0 R I 7= B KA
FRER S ] AL B 2, 2016(14) £ 171-174.

HE, ok Bt B B TR & 1 R = R e e 0]
[ 3 5k, 2009(2):23-26.

TBAT, TR, SRS, 25 AN R B TS A S s o o 4
RIS B s ] R E ER5E,2009(24) : 24-29.

Rt 25 4, Tk 2% BV A5 AT IE A B RE KRR E 2R K&
b B RIS I [J] BT R AR, 2012,49(12):2286-2291.
VPN, BB R, G A S KRR F AR E R
K SZAE KRR G 2 B 10 LB 0[] RS A R 4R
2012,20(2):114-120.

P e, R L, BN A5 A IO R S R AL AT
ZRR[I] T AEAR R 5T, 2007(3) : 259-261 .

KEITA S, HANAKO S, DAISUKE K, et al. Phylogenetic analy-
ses and agronomical characteristics on parthenocarpy in differ-
ent Cucurbitaceae genera using cross- pollination[J]. Scientia
Horticulturae,2021,289:110210.

SEFHE A, I3 IR B J7 SR SR I NG K & B Rgma [J]. PG AL Ak
2R AR ,2015,30(3) :94-99.

e 43 -



