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Effects of different photoperiod on growth and flowering habits of Cucur-
bita ficifolia seedlings

ZHENG Shanshan, LI Xinmiao, DUAN Jiayi, ZHAI Yufei, YANG Fan, JIANG Li’na, ZHOU Junguo
(College of Horticulture and Landscape Architecture, Henan University of Science and Technology, Xinxiang 453000, Henan, China)
Abstract: To investigate the light conditions required for the growth and development of Cucurbita ficifolia. and clarify
the photoperiod required for its reproduction in northern regions, this study aims to facilitate its genetic improvement and
breeding utilization in different regions, especially in northern regions. In this study, different photoperiod treatments
were applied to C. ficifolia seedlings to investigate their effects on the strong seedling index, root-to-shoot ratio, soluble
protein content, chlorophyll content, and late flowering habits. The results showed that the C. ficifolia seedlings in the
16 h long-day group had the highest strong seedling index. The soluble protein content was highest in short-day treatment
of 8 h and 30 d. Short day treatment of 8 h and 20 d significantly increased the chlorophyll content, medium day treatment
of 12 h and 20 d promoted the development of female and male flowers of C. ficifolia. In summary, long-day treatment is
beneficial for cultivating strong seedlings of C. ficifolia, while middle-day and short-day treatments are beneficial for the
formation and development of the flower organs. The optimal treatment is 12 h of light per day for 20 d.

Key words: Cucurbita ficifolia; Photoperiod; Seedlings; Flowering habit

R BE R T

KT RE R (Cucurbita ficifolia) N 75 R g KR
SARRAREY), BA PR PUIE  PUR R
RAEARY, 2 #H 7 BHE P I R B ) B AL R .
REOFF P IO H BREER™ 4%, 7 13 h BLERDG BT
M LT BEAE 272, #2107+ H IR b DXCHE DL BEAF e
JRBEAT B A2 B AP AR 22 B AR A, B 6 SR AT
VA5 BOFF R VAR KR B P @ 16 R SR i L AE

Ysks B A :2024-07-25; 1& 2] HHA: 2024-10-23

677 56 K B P B ] S TA) o SRR R JIAE
AR XA e e e b 5 M X B R A — 5 B ER i
ISR o

6 2 RN SRR A X, XA 1 A
KA E BLRN , 2 5 M R ) T A6 Tl 3R 0 1 =
W R, Jackson“TAN , 6 i B N — AN 1] S di
B, BT ARSI SR IR AR AL, PR ) AR KR B

EEWA w4 BHE O #1(232102110192,232102110233,222102110394)

PEZ A FS I, Lo, 72 SRR W FU AR, BIF 5805 1) ik S P T 02 R 5 18 4% F PR E-mail : 179235825@qq.com

BEMEE R THE, Lo, PRI, W90 75 [ A P ot %2 5 5 144 H M. E-mail : zhaiyufei2012@163.com
LR, Lo, W, W IT 5 1A D BRSBTS 8% B AP . E-mail : 15090327732@163.com
JARIE, Y5, #0R2, W 50 05 10 N BESE A5 95U 5 185 B F . E-mail : junguo1020@163.com

e 74 -



123

RN, 55 AN TR e o S RROFF R I i A ST A ST PR IR R i

A BT HF 5T

AR XS Ak 50 55 38 4, 318 v A2 0 1 2 g
AR AR T 226 I, /2 8K H
N = R PR Y- C7/ I i FU N R R SR I IS
1 R T AR 7 70 R VR DK S M A AR AR Y
AR AT it it o P 203, ELAC H TG AT A T 3 K
P A P U A b 2 IR IS IO AR s A
BRI A A H R R e it BT
METERI L™, TEREMAAT R E R EESR T, A
FEAR AT AE BT AR A 5 )M DA 2 5 B Al DR L A
YT e 2 e B B R E BRI, £
ol S A E RO AE X e A SRR gk, Hoo'e A 391
TV ) 1) 2 R AR B A A S AT AR RS L, AT
A e F 300 25 R 5 gl AR KR B R R AR T A
PRHER,

SRR AR Dy —Fhad H IR 50 ABIE 50 R
FCAE AR T B R R ME DA IE 5 TR AR AN 45 52, 06 2t it
S B H H RN SN R o R BOR A REIR1G A
SR, SR BRORT R TG AT AN RO A I AL 2, wF 7
X IR AI v 2R AT AE I, 8 70 1 4% SR A R
JRAERR & B OGRS, s B kgl A iR
i E SR A I A S A A

1 MRSk

L1 #
BASA R BRI, AR FmIE R A R
Nt

1.2 &t

I T 2023 4F 2— 6 H 751 BH 52 Bt SE 5
B E N AT . EEURESE I I R R T
BEAT IR B, W K 5 7T 3R, R T
S NG RREE IR B IR 28 N, 43 X AT YL R
() 2 I Y b B, J5 42 M B . A5 I RSB
BEAT O WAL PR, 26~28 °C iy I 15 9%« £ K
3 ML 8 h-d'EHMD 12 h-d"(FFHED,
16 h-d' (K H I 30 d, CK), /. 58 H 1843 551 £ 2 kb
HE 10,20 A1 30 d, A PESE SR 5% 16 h-d' e IR 5%
T4k, SR 1 PR, S 3 RKE
BN E 15 BR4DHET, 30 d R BV K — B0 7
PRI 2 A K A8, SR S5 BRI 8 R4 B
FE 308 = AT L ST R .
1.3 RIEIEFRNE
13.1 ZHéaNs G LK aRem e Hihs £
JRU 200, B RO AR SR R R AR R T
G2 1 7K 43 5 V)43 It 358 0 b T 358 4 S A

F1 EBim4ETESE AL R
Table 1 Different photoperiodic treatments of C. ficifolia

seedlings
" ' B Ab R (1 N 18y Al N
SR JRUBTRMI ) sy  JERERBUN T
) hb 3 Light . Light
Photoperiod . Processing .
teoories Treatment  processing time/d accumulation
calee time/Ch-d") time/h
KHIE L16(CK) 16 30 480
Long-day
R L12D10 12 10 440
Neutrophilous 12 20 400
12 30 360
R L12D20 8 10 400
Short-day 8 20 320
8 30 240

JF &, 105 °CA4 75 10 min, 80 °CHET J5 20 HIFR T i
o S B BORR T B o H: i R H= 2R R R
TR T AR R b= R BB AR R/ b b e
JREY.
132 EZHaNg@-tgEE o260 4P 30d
S BUAN [F] AL B2 () D Re i v, ETT et Jhk BT A5, 5
R E. Aot EEERK 649 Al
665 nm L, 4 AT E SR E a SRR b AL
MR RS E,
133 E2fH@mAauTEREaszane 4
B30 d J& , 430l AN [F) 4 B 1R ) 1 Dy R A, SR
% O i G-250 G by e i A A A R A
é,l\%[w]o
134 EZHHNFRIMFRNNAE BHER
HTHALEE 30 d J5 , FEALER % 8 MRA AR BT AL+
B iR S PP R, B PR AE K 60 d A2 A5 TF 4G AT 16 I 82T
TR, PR AR L, T AE B 45 R LWL 5% 38 do X
AN [ A B 1) BN P SRR (1) AR 1B S R A7 R 2 5 i
s ME A6 A1 HE 28 (0 T J8CEL, I 1H BT 3 R T A
Hro [RISRAE 24 R BT I REAE , F 46 e s 22 1%
135 ZHENEHENE SH 0SS
AR B4R, SRR KT R INIEAE A RS, 30 °CHE T,
JEN 2 mL F B O FR TN 1 mL20% 7' fh filf iR 44 7
W, W35 B2 50 T FE iV VRN I 48 R v b, 78
U G T A NV =3 o~ G S A b T 63
1.4 BUBSH

K H Excel 34458 204 3E47 G it , AR b
P [A] {87 FH DPS (9.50) 3 A5 £ 48 3k 47 22 5 . 35 1
3T

« 75 -



X & HF 5T i

L

374

2 RS0

2.1 AEERACEX BRI E L AR
Al

B 1 ] AN (] ' ) B A 3R 1 SR KT R T4
b & ' B R 4 i, H FE fR B R I R PR R E S, H
K H B (L16) A H BB ERE SRR [a] 400 h DA
4L FE (L12D10L12D20) 4 18 i B ok, B Ak
HJE] 22 SN 3 0 Ok BB R (R T 400 h
(L12D30) Fi g H AL B [A] 22 53 2.2 . (R m] LUR
BRI O R R, K A RE R T E
PEOFF R TCH: B

AR
Strong seedling index
o
S

0.04 b
0.03 c
d
0.02
e
0.01 Ij
0 | I I | I I I N
B N\ » N SRS S
F P &S ES
O W WV . Y BN
RS R SRR
QO
KbFE Treatment

W ANFEVNG FRER R AL BRAIAE 0.05 KFEREE . TIE.
Note: Different lowercase letters indicate significant difference
between different treatments at 0.05 level. The same below.
1 FREEEHLEN BRI E A EiE
Fig. 1 Strong seedling index of C. ficifolia seedlings
treated with different photoperiods
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Fig. 2 Root-shoot ratio of C. ficifolia seedlings treated
with different photoperiods
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Fig. 3 Total chlorophyll content in leaves of C. ficifolia
seedlings treated with different photoperiods
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Fig. 4 Soluble protein content in leaves of C. ficifolia
seedlings treated with different photoperiods
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Table 2 Flowering of female flowers of C. ficifolia under
different photoperiod treatments
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Treatment malformed female flowers ;iz:a:lz%lzae;:f
female flowers in full bloom

L16(CK) Oc 0b Oc

L12D10 0.33+0.36 ¢ 0b 0.33+0.34 ¢

L12D20 3.33+0.34 a 1.33+0.36 a 4.67+0.34 a

L12D30 0.33+£0.33 ¢ 0b 0.33+0.36 ¢

L8D10 1.33+0.33 b 0b 1.33+0.35b

L8D20 3.33+0.36 a 1.00+0.00 a 4.33+0.36 a

L8D30 1.33£0.34 b 0b 1.33+0.34 b
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Note: Different small letters indicate significant difference among

different treatments at 0.05 level. The same below.
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Table 3 Flowering of male flower of C. ficifolia under
different photoperiod treatments
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L8D30 24.33+0.67 be Oc 24.33+0.73 cd
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Note: A is a female flower in full bloom; B is an enlarged ovary after pollination; C is a male flower in full bloom; D is a flowering plant; E and

F are malformed female flower buds; G and H are malformed male flower buds.

&5

TR EARLETEEINERL TR

Fig. 5 Flower organ development of C. ficifolia under different photoperiod treatments
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Note: A is the pollen grain morphology under L8D20 treatment; B is the pollen grain morphology under L12D20 treatment, and the red ring in a
single pollen grain is the treme; C is the proportion of deformities calculated after observation.
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Fig. 6 Morphology of pollen grains of C. ficifolia open male flowers treated with different photoperiods
under scanning electron microscopy
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Fig. 7 Pollen quantity of open male flowers of C. ficifolia

after different photoperiod treatments
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