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ABSTRACT

Environment and horticultural practices
critically influence the growth, development, and
quality of fruit. However, effects of planting time
and flower forcing on fruit production of certain
pineapple cultivars are poorly understood. This
study was to explore the best planting timings for
pineapple ‘Tainung No.17" that can be harvested
in spring, summer and autumn, respectively.
Seedlings were planted in December 2009 and
March 2010. Some plants were natural flowering
to produce fruit and others were treated with
flower forcing in September and November of
2010 and May 2011. Results showed that plants
treated with flower forcing reached a flowering
rate of more than 90%. The natural flowering
plants had a fruit setting rate of more than 90% in
the year 2011. Inhibition of natural flowering
occurred during the winter. In Nantou County of
Taiwan, pineapple planted in winter treated with
200 mg L-1 of aminoethoxyvinylglycine (AVG)
plus 0.067% (V/V) of surfactant reached maturity
in autumn the next year. Such a practice was
applied every 14 days for 7 times, during the
period from 4 November 2010 to 27 January 2011,
and then treated with flower forcing in May. As
such, fruit can be harvested in September with
guaranteed quality. Results showed that the
timing of flower forcing affected the duration of
fruit ripening but not on plant size. The total
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soluble solids and titratable acidity were affected

by seasonal temperature changes.

Key words: Planting time, Flowering inhibition,
Temperature, Total soluble solids,
Titratable acidity.
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Fig. 1. Changes in plant growth traits for pineapple ‘Tainung No.17’ planted in winter season.
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Table 1. Effects of planting month and flower forcing date on the dates (yy/mm/dd) of flowering and

fruit harvest in pineapple “Tainung No.17".

Date of

Planting Date of flower . Date of first Date of end Date of fruit
month forcing inflorescence Flowering flowering harvest
emergence
2009/12 A 2010/09/09 2010/10/19 2010/11/17 2010/12/21 2011/04/03
B 2010/11/04 2011/01/27 2011/04/08 2011/04/28 2011/07/03
C 2011/ Natural 2011/03/17 2011/04/27 2011/05/19 2011/07/24
flowering
D 2011/05/03 2011/06/06 2011/06/29 2011/07/20 2011/09/16
2010/03 A 2010/09/09 2010/10/18 2010/11/16 2010/12/19 2011/04/02
B 2010/11/04 2011/01/23 2011/04/07 2011/04/28 2011/06/29
C 2011/ Natural 2011/03/22 2011/04/30 2011/05/18 2011/07/23
flowering
D 2011/05/03 2011/06/06 2011/07/01 2011/07/20 2011/09/14

Table 2. Effects of planting month and flowering forcing date on percent natural flowering and flowering
percentage after forcing treatment in pineapple ‘Tainung No.17".

Percent natural

Flowering percentage after

Planting month Date of flower forcing flowering (%) forcing treatment (%)
2009/12 2010/09/09 1.7 bz 98.3 a
2010/11/04 0.0b 95.0 a
2011/Natural flowering 933 a -
2011/05/03 50b 943a
2010/03 2010/09/09 33b 96.7 a
2010/11/04 1.7b 96.7 a
2011/Natural flowering 93.3a -
2011/05/03 1.7b 98.3 a

z Means within each column followed by the same letter(s) are not significantly different at 5% level by

Fisher’s protected LSD test.
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Table 3. Effects of planting month and flower forcing date on fruit development in pineapple ‘Tainung

No.17".
Planting Date of Inflorescence Days to. End filowering to  Inflorescence
month flower forcing emergence to end flowering  fruit harvest emergence to
flowering (d) (d) (d) fruit harvest (d)
2009/12 2010/09/09 28.9 £ 0.9ex 349+14a  102.0*0.6a 166.0 + 1.6a
2010/11/04 70.3+1.3b 20.8+1.7b 65.2 + 0.2bc 156.2 +2.1b
2011/Natural flowering 41.3 £ 0.4c 21.1+09b 67.1+0.5b 129.7 +0.7¢
2011/05/03 23.8 £0.1f 20.8 £0.7b 57.9+22d 102.6 + 2.4e
2010/03 2010/09/09 29.0 £ 0.6e 332+15a  103.9+22a 166.1 +2.3a
2010/11/04 744 +1.5a 202+1.3b 62.0 +2.3¢c 156.6 + 2.5b
2011/Natural flowering 39.3+1.1d 17.1+29c 66.5+3.9b 123.0 +4.5d
2011/05/03 242 +1.0f 19.8+14bc  55.8+1.3d 99.8+1.7e

Data represent mean * standard deviation (n = 20).

z Means within each column followed by the same letter(s) are not significantly different at 5% level by
Fisher’s protected LSD test.
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Table 4. Effect of planting month on fruit quality in pineapple “Tainung No.17".

Planting Dateof oM Crown Fruit Tsgy  Latable oo otable

month harvestz length weight weight (°Brix) ac10d 1ty acidity

(cm) (&) &) (%)

2009/12 2011/04/02  9.7+0.5¢x 76.4+49d  1582.4+96.2b  13.3+0.1d 0.80+0.05b 17.1+0.8d
2011/07/02 22.6£6.3a  201.6+16.9a 1959.0+116.7a 14.240.6c 0.39+0.02e 36.5+0.9ab
2011/07/24 20.8+0.4ab  168.2+99b  1299.6+30.8c  15.3+0.4b 0.45+£0.0lcd  34.8+0.5bc
2011/09/07 20.9+0.4ab  145.0+3.8bc 1563.9+51.5b  15.5+0.4b 0.47£0.0lcd  33.8+0.4c

2010/03 2011/04/02 10.2+0.2c 76.5+9.6d  1171.84459c  13.7+0.2cd 0.94+0.05a 15.1+0.7d
2011/06/28 17.2#2.0b  169.6+31.8b 1640.1+¥116.1b 14.2+0.7c 0.39+0.01e 36.9+1.7ab
2011/07/22 19.8#0.3ab  162.6+10.0b 1260.6+50.0c ~ 16.2+0.3a 0.44+0.02de  38.5+2.2a
2011/09/12 19.2#2.3ab  131.1+249c 1291.2+#197.3c 16.4+0.4a 0.49+0.02c 33.7+1.8¢

z Fruit harvested on 2011/4/2 is ‘spring fruit’, on 2011/06/28-07/02 is ‘early-summer fruit’, on
2011/7/22-24 is ‘late-summer fruit’, and on 2011/9/7-12 is “autumn fruit’, respectively.

y TSS: total soluble solids.

x Means within each column followed by the same letter(s) are not significantly different at 5% level by

Fisher’s protected LSD test.
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Table 5. Mean temperatures of fruit development periods in pineapple ‘Tainung No.17".

Planting Date of flower Inflorescence Daystoend  End floweringto  Inflorescence
month forcing emergence to flowering fruit harvest emergence
flowering to fruit harvest
2009/12 and 2010/09/09 20.3C 18.1C 14.5C 16.3°C
2010/03
2009/12 and 2010/11/04 15.2°C 20.9C 24.3°C 19.6C
2010/03
2009/12 and 2011/Natural 18.4C 231C 25.0C 225C
2010/03 flowering
2009/12 and 2011/05/03 25.9C 25.3C 25.8°C 25.7C
2010/03
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Froo HEFESRESTI3E 96.7% 0L | » FHIRE EME
TEAEHE R AR RE -
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WEREEE A 11 AEENERER
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I B F0 BB & 5L B (Wassman 1990, Smith
1993) - BALRE R L ER - ERHEREE I
MRFENVER  DRERIEEER T
(Bartholomew and Malezieux 1994) - Bl Z4 5
NS RN T AR CIR(E 173954 i
R - MRS g B ERNRE - R
BN BV EYIRY B BUE AR S B R AR 18
B RAFN < H R H (k)% B BRI EE
2°CH; » HAERFEEHBWNN - RERER
AV H BT #EHE 29 H (Wassman 1990) - #5 it
ATHEMD - E R E R EF I IR B
7% B i iz AR R H R R DA SR I K
Ao RHFEER BT HE - AEH M
TERE B G AR AR P TR R R A A2 52 » Al
RETRZ BN S 2 BT 2 » BRI TE S IE B o
bR SR E % 5 A 35 B IR R e 35 0 B T R A
LR o (ERBERS R AT - AR H i EAEr
BERRERTRFENWHEARE - /£ 9 HieE
K Ry V-2 @ 2 W A - AR RS R B AL
ERELRAAM - FIIREEES 145°C - &
BREERE 102.8 H - 11 H#E{EH » {Ehit
FIFATER Ry 72.5 H » RIS E Ry 15.2
C » WRHAMAETEIIE - 7E 5 HEE(EH - &R
BARBER TR EEE 25°CLLE - B
AR B R BVE T 101.2 H -8 9 HfEfE#H
ik 2 8 H o L ATHER - BALRE R T I
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BB - ARG RT o 8
HEemE12 A3 AREZF 3 AHE 11 H
B %2 #H5 B AL 'Queen Victoria' iy fE » 531
A9 H~2 H53BIREME 250 2858 Kz 225 552 Ik
o RN A FOHE 2 H i B
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JEEAR Ry 21.8°C - T 9 HREFE K 24.1°C
(Dubois et al. 2011) - Chang (1978)7£JE\ %Y
TR 49 DIEA R (NAA)SEE R
oo RS RN 9 AL REAERR
FAYE AR ZR6 0 DIBURE LR 5 5 hh
FUWHAE 3 A& RE A RELHIIE SRS
Hfi - HORBE AR - KRS Ol iR
LS R R - SR B
FL -
REMREHNEY S EPEERERMN
B ZKF » — i LARERE LS FR 7R (Soler 1992,
Saradhuldhat and Paull 2007) - H¥#k&sH
B & R E VS 1 [EE P 8 5 (Singleton
and Gortner 1965, Simth 1993) » ZZ=4E (2
R REREE - FERRILE - EFEETHE
i BERL Lt (Chen et al. 2009) - SLE 0] i EHE

163

TR EFEEHEENRAS  AIEXFR
BEFR ST AT HAE IR S ET AR
B A ERE & & /MR (Chan et al. 1973,
Kermasha et at. 1987, Wassman 1990, Simth
1993, Sornsrivichai et al. 2000) - JE\FZL k&
Y (Crassulacean acid metabolism
plant; CAM plant) - {E{K iR & K & 2EH
P& (Medina et al. 1993) » H i 32 R A58
RS ~ HRE B EAR - HEE i
JEL B & A P o L RT3 O R R R R B SR
(Sale and Neales 1980, Medina et al.
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IR 10°C LUK 3 (Fig. 3) » Wl & e = &
0.94% » EN A EIEFEEM SR - 2R 7 H
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P E 25°C - AT E BR A BRI Ry
0.39-0.49% - Moradahabhi et al. (1977)¥k & $5
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Fig. 3. Changes in daily maximum, average, and minimum temperatures during the experiment period.
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