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1.1 RIS AL T 2021 £ 9 H &
2023 4F 3 ATE R I m B R N ARSI A
BEL 2 ) 9% 85 A 77 36 1 (19°56/23" N, 109°44/28" E)
HEAT o 1 X I b B 2R ISR X, Y # 7 il LA
TR, R HIIRE 24 ~ 25 °C, E P4 1 280 mm,
ERRBENBEWNERN2 ~ 254 w56 S 4
BN A g, pHST, B AL & &
29.00 g-kg ™', A & 246.50 mg- ke, M
P 476.20 mg kg™, AR P & 138.80 mg-kg !, 2
P45 352.60 mg- kg™, 22 8L 104.30 mg-kg -
1.2 MR MR R RN A S LA
BRA R R B RF— Bk 1757 AW
S ¥ rE A T AL AR BR A D B A S A RO
73 85% ; A ML it 9 3 2 HLIE (N+P,05+K, 0=
5%) , W % H 1L R gk AE DL AT BR A 7] 5 2 R
PREE Y EUBNE A 777 5 SRR A AN 120 d s 4%
FEUIE S AT 100% it , #F ARG 32 H T P8 LA AR
W AR
1.3 It W T 2021 49 H T hEHE .
L2 AR, HoAr, T1 4P (Treatment one) : &
1 5 318 d (2022 4= 8 H W ) AT i 48 s T2 Ab 22
(Treatment two) : 7€ 8 J& 350 d(2022 49 H i A)) i3k
ITHEAE o PR A A B 1 A 8 X750 A0 7 XA [, 35
2.0% ARG 1 d TREEC3 ~ 5 s, ST
WK, MEEIANER, LoAN/NX . FA/N
XA 96 m?, K 12 m, %5 8 m, BHALIX 41 HEH . R
FH ST FiAH , AR B 547 #4338 33 em 50 em, BT
Pl , 5 AR 3 300 % , 50 HI HT AR £ 576 m?.

RIS HLIE 8 H 4 H (A S A P — 5, 4k
B IR RS> AN 450 kg - hm™(409% AHLE+60%
LB PR EILHE) JP,05: 160 kg-hm>.K,0:720 kg-hm™2.
JERNEEE i 20% ; 2218 4= A I (Slow growth phase , SGP) +
P A K HH (Rapid growth period , RGP) « /N A (Small

fruiting stages , SES) Wl LA3d B FE /K I3 e, LEAZ) 73 1)
N 10%40%30%
14 HmRESIERE
141 H&K$  AS[F I ) fH 184 2 1) H R St
TAEFETE G 60 d 3T, Giit 5t R HEIER R X
TR AL 4 Fh 2RI,

TEEM G 110 d(2021 5 12 A, 218 A KD |
238 (2022 45 H , P A= K 1) 318 d (2022 4F
8 AR A), T1 AL A AL B LTI (350 (202249 H
WAy, T2 A B AR AT ) (463 d (2023 4F 1 H
T1 A BRI 0553 d(2023 43 H , T2 b H i 3k
HDFRA /N X BEALR AR K /N AR — S0 3 bR
FEAR AT [ S50 =, B AR AT 20 B8 T U VBT
g T J5 FR B L R B, TR S AR I R A
BISTHRE il sk AR RN
142 BAFRE TR R AR G R
TR IR T AR 105 °C% T 30 min 5, FRRE
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HIFEREAS /N X BEATLRHT 10 S SRS AT 7= = 1
FRIBEL 3 AN K/NFEA—F, G — R (1) 9% 35 SR s
BEAT AN Y TE B R S P bl o 6 10
V) 41 R A « A5 6 3 P )< % M i i S 9
SR WS ERHTRATOGANE , 7T E R
B 1R R R P R0 e R (AT AR BRI 5, 38 JiR
R & C B 2,6~ SBEmyEN 2 , a1
R AR Dl G250 YLtk E , S P4
253 CORRE R 80 260 0D SR A vl o s SR A
25K A UL E BE I 2 5 758 & (Gibberellin A,
GA . Jlit 7% & (Abscisic Acid, ABA) | % #] g (Jas-
monic Acid, JA) /KR (Salicylic Acid, SA) K
K 2 (Trans—zeatin, ZA) K F 5 RO AH 41572 (High
Performance Liquid Chromatography , HPLCOJ 2",
1.5 HIESHH KA IBM SPSS 26.0 H4F % £ 4
BEAT Ge v o0 B, SR o= 56 R0 B TRV R O 22 A i
(one—way ANOVA) , PL & Duncan £ 347 £ & L
(P <0.05), B FHA4 Origin 2022 f B . B #n b %
PR N A+ ZE (Mean + SD) .
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Fig. 1 TField statistical analysis of ‘Tainong 17’ flower—forcing treatments at different time
A. T1HI[R LSS R B, T2 B[R] 4SS

A. Fruiting in T1 field flower—forcing treatment; B. Fruiting in T2 field flower—forcing treatment.
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Fig. 2 Differences between crownless and normal fruits
in flower—forcing treatment at different time
AC. THARBETETE RS IE# 3 B.D. T2 A BT R 5 IEH
S E. HEJGE R .
A,C. Crownless and normal fruits in T1 treatment; B, D.
Crownless and normal fruits in T2 treatment; E. Crown-

less fruits in the field
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FRTE A A (i A0 B f v AR T 06 2 T B,
KT &SR THMEGL O,

W 1 FoR, T1 AR RS R & WP (10—
117,243 O T T a1—3441 H,188°C),
B R S R PR T (12—2814E 1 A ,16.3 "0
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HBEMEA, HZ NN
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HM AR NT S W TV R AR R AR R T
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AREEST T, 325 T 6.63%.
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Fig.3 The daily extreme temperature change in the month of flower—forcing treatment at different time

A, T1ANEE 2 A HAGE B, T2 4b#E 2 A H M .

A. The daily extreme temperature of the month of treatment in T1; B. The daily extreme temperature of the month of treatment in T2.
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Tab.1 Monthly temperature changes from flower—forcing to fruit maturing

i H b H # Date
Item Treatment 2022-08  2022-09  2022-10  2022-11 2022-12 2023-01 2023-02  2023-03
JE ARA ) S
R 22 T TI  23.0~35.0 23.0 ~34.0 15.0 ~ 31.0 20.0 ~ 32.0 8.0 ~ 24.0 7.0 ~ 30.0
Range of monthly
e"”e‘:;er;%‘pera' T2 23.0 ~ 34.0 15.0 ~31.0 20.0 ~ 32.0 8.0 ~ 24.0 7.0 ~ 30.0 13.0 ~ 34.0 14.0 ~ 38.0
H¥E Tl 28.0 275 24.0 24.5 16.5 16.0
Month mean tem-
perature/’C T2 27.5 24.5 24 16.5 16 21 22.5
VE:T1:20224E 8 HEAEALEE  T2:2022 9 AL BRCRAD « 25 - LBLI0, A,

Note: T1: Flower—forcing treatment in August 2022; T2: Flower—forcing treatment in September 2022 (The same as below).
Black : none, not measured.
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Fig. 4 Differences in dry matter accumulation (A) and yield (B) of pineapple plants in ‘Tainong 17’ under forcing

treatment at different time
SGP: 51 A KW RGP PR A K FFP : (i AE AL 3] 5 SFS : /NS s FRP « JE S22 o
AFRNEFRRRE R EEP<0.05),

Different lowercase letters indicate significant differences (P < 0. 05).
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24 N[E]BT(E]fETE A TR X R SE A SRR Y
0 9 H A (T2ABDIRTI T GR 1757
5 35 1A 5 5 TR b —— T 2 R R R LL L TT
PEEE A (F2), MET T1 AL, T2 4B i ] 3% 1

WY &S 2 BA W ZE T RS R AT
WEASTED B N31.55.2.06 mg-g™', 53 7 5 & 2
F 1 23.73%-50.36% ; F S0 ik 58 B N 0.58% , . %
B T 14.71%.

x2 AREMEERLET AR17S EEEEEMmRINERR

Tab.2 The internal quality of the normal commercial fruit of pineapple ‘Tainong 17’ under treatment at different time

b AV T AT E R 4= USRI AR AVETEEA
Treatment Soluble solids/%  Titratable acids/% Sugar—acid ratio ~ Ascorbic acid/(mg-kg™")  Soluble proteins/(mg-g™')

T1 17.27 £ 0.02* 0.68 + 0.04* 25.50 « 1.50" 336.30 = 2.07* 1.37 £ 0.09"

T2 18.30 = 0.50* 0.58 +0.02" 31.55 £ 0.53* 261.30 £ 10.20 2.06 £ 1.27°

EARNG AR FRIRERFEFH (P <0.05),

Note: Different lowercase letters indicate significant differences (P < 0. 05).

AN TR I TR HE AL A B 3 2 R SR A — €
(R 3) .  BAR TS A RSB AR R
CARERE DY T, (H % R AL A T pE & e B2 2 .
[ I 33 AN ] SR 7R ) %o PE 485 R s, I SRR SR
S 2 T IOR R, P AL B IR R SR A R
7o e F 73 7 32 T 29.66% A1 9.02% , {H A [F] 2R AL [A]

B S R .

[F) —— EsF i) 7 A ot S [) S 7R 9 88 11 SR P
RILFREEER, WRINIER REABALL
BEET IR, 455 28.03%.35.35%. AN[H
T A0 A 2 1D OE o SR R L R T el SR R L 38 T

®3 TEREMEELET K175 RESERR  LERINEAS RRAKALL

Tab.3 Sugar components and pulp ratio of carbon to nitrogen of the normal and crownless fruits of ‘Tainong 17’ under

forcing treatment at different time

it H HERE B v RABALL
[tem Sucrose/(mg-g™") Glucose/(mg-g™) Fructose/(mg-g™) Pulp C/N ratio
T-Ea R . 28.66 + 1.15° 19.96 + 0.40° 12.24 £ 0.11° 150.43 + 8.84"
T1-Crownless fruit
_ P
TI-IEH R - 31.54 £ 1.07* 12.71 +0.32" 15.87 +0.28" 192.59 + 0.26*
T1-Normal fruit
T2-FEER . 31.98 £ 1.97" 12.17 £ 0.65" 14.75 £ 0.07" 143.87 £3.71"
T2—-Crownless fruit
_ R
T2-IEHR 31.75 £ 0.34 15.19 + 1.58" 16.08 + 0.37* 194.73 + 8.89°

T2-Normal fruit

T A SR USRI A RN FREROR ZE R B3 (P <0.05),
Note: The content of each sugar component is based on fresh weight; different lowercase letters indicate significant

differences (P < 0.05).

25 AEBEEELENERINBELEN
SN AN [ B[R] R A A G IE R L e RS Y
FHESEEWEEWES) . Jout 3 m, ik
8 H AL (T AbHD ,9 H Ay 16 (T2 Ab )
FRAK T T R GA,WABALZA & &, 20 I PRI
T 23.81%.41.67%17.54%; JA S B R ZRE T
120.93%. 1EH S J7TH , T2 Ab 38 5B Z BRAK T 153 3
ABA.SA F i, 43 A BEAK T 18.18%.54.81%; ZA 5
BRERS T 2791%.

(] s SR A AL P P T el SRAE 5 SRR S 2
BRI T AP b, R R R ANTE 6 SR () GA, SAJA
ZA G EAEREESS . Hf, W BRI CAZA B
TR, 73 HIE T 42.86%+24.56% ; 15 1T SA
JA B TR, 4315 183.93%165.12%; ABA $4
br b, ER R ER LR E ER. T2, B
BRI ABAZA Fr &R E m T A, 4= 28.57%
17.02%; JA & 2B ECT IR 14.74%; IEH R 57
TR GASA S RELEEZER
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Fig. 5 The contents of endogenous hormones in fruits of pineapple treated under flower—forcing at different time
A ABAE B JAF EC. GA;D. SA T E ZA &5
A. ABA content; B. JA content; C: GA, content; D. SA content; E. ZA content.
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Effects of flower—forcing treatment at different time on the
fruit quality of pineapple ‘Tainong 17’

WU Yongwang', FU San', LIANG Ye', HE Shanlin', HAN Zeyong', YAO Jinshuang', YIN Tao’,
LI Tingyu'
(1. School of Tropical Agriculture and Forestry, Hainan University, Haikou, Hainan 570208, China; 2. Hainan TianDiRen Ecological
Agriculture Co., Ltd, Haikou, Hainan 570100, China)

Abstract: In order to clarify the effects of flower—forcing treatment at different time on the yield, quality and key
endogenous hormones of fruits of pineapple ‘Tainong 17°, flower—forcing treatment was carried out at different time in
August and mid-September 2022. Pineapple plants were treated with 2.0% calcium carbide solution at night for 3-5 s at
an interval of 1 day in the field. The normal fruit rate, plant dry matter, yield quality and endogenous hormone content of
pineapple after forced flowering were determined and their differences were statistically analyzed. The results showed that
the maturing time of pineapple fruits in mid-September was about 30 days longer than that in mid—August, and that the
proportion of deformed fruits without crowns and multiple crowns in mid—September was 31.33% less than in mid—-August.
The dry matter accumulation, yield, sugar—acid ratio and soluble protein content of the fruits in the mid—September flower—
forcing treatment increased by 6.63%, 25.75%, 23.73% and 50.36%, respectively, and the titratable acid decreased by
14.71%. Compared with the flower—forcing treatment in mid—August, the contents of gibberellin, abscisic acid and trans—
zeatin in the fruit of the mid-September treatment were significantly reduced, and the contents of jasmonic acid in the
deformed fruit without crowns were significantly increased by 120.93%, and the abscisic acid content in the normal fruits
was significantly reduced. In the normal fruits the content of salicylic acid was decreased by 18.18% and 54.81%,
respectively, and the content of trans—zeatin was significantly increased by 27.91%. Comprehensive analysis showed that

the pineapple ‘Tainong 17 was higher in fruit quality and yield when forced to flower in mid—September.

Keywords: pineapple ; flower forcing treatment at different time ; quality ; yield ; endogenous hormones
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