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G14_10-{Ef% 14 KIgHE GA3 10 ppm ; G14 20-{E1% 14 K GA3 20 ppm)

Table 1. Weight and shape analysis of GA3 treated pitaya fruits

CK G7_10 G7 20 G14 10 G14 20
Vietnam-White
Weight(g) 539.68+13.31b  507.04+27.62b  417.95£23.83¢  594.65£10.97a 568.58+16.02a
Shape index 1.38+0.02b 1.36+0.02b 1.31+0.02¢ 1.36+0.01b 1.42+0.03a
Da-Hong
Weight(g) 462.95+8.42a  409.01£9.73b  387.74+16.04b 418.37+18.23b  429.63+10.26b
Shape index 1.174£0.01a 1.17£0.01a 1.15+0.02a 1.15+£0.01a 1.16+£0.01a

Values followed by different letters are significantly different at the 0.05 level. The different letters were shown by
comparing the row of values.
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Fig. 1. Appearance and sectional views of GA; treated Vietnam-White (A) and Da-Hong (B) pitaya fruits
on harvesting day. (Left to right refer to CK-control, G7_10- fruits sprayed with 10 ppm GA; 7
days after anthesis, G7_20- sprayed with 20 ppm GA; 7 days after anthesis, G14 10- sprayed with
10 ppm GA; 14 days after anthesis, G14 20- sprayed with 20 ppm GA; 14 days after anthesis).
Scale bar=5 cm.




TE)2E R A BTt S 4T R SR Bty

— "GA3IERHREMEREZHE

BB G R B 4 RERIRVALRE R R E - SR DL PE REEEFRAE A 6°C /2 =T
7 > BN ER EARI SR A e B R B L - & HR R 2 4L BE SRR E > 7okmg (3 AFEALRE SR Y
RR R EL R (B0 B e Rl 2 FE BRSEG fin » L IR BRS¢ SRR e iR s - iy
JECHAR > SR B A R E AT R H A AN [ 00 2 7 B R S A b SR A P85 Rl o 5 A T R P 1 e 1 P
TE56 —ERRRIR B IR ~ SEVUAER R T e AEEE D) -

T AR M B ATEALRE R AT R R BV E o o (WO-/258AT » W1~ W2 ~ W4

R B BRI RIRES 1~ 2 ~ 4 7H)

Table 2. Analysis of GA; treated Vietnam-White pitaya fruits under low-temperature storage.

(W0-measurement on harvest day, W1, 2, 4- under low-temperature storage for 1, 2 or 4 week(s)).

Vietnam-White CK G7_10 G7 20 Gl14 10 G14 20
W0 5.55£0.10b  5.77+0.10b  5.28+0.23c 5.94+0.06a  5.99+0.10a
Firmness W1 6.03£0.15a  5.71%0.07b  5.68:0.07b  6.14%0.12a  6.18%0.11a
(N) W2 5.83+0.17b  5.99+0.12b  6.06:0.12ab  6.18:0.11ab  6.400.11a
W4  637¢0.10b 62140150 6.1320.11b  6.05:0.19b  7.08+0.23a
WO  3.90£0.30b  431+039ab  4.96:045a  4.93:0.30a  5.22+0.28a
Pericap W1 3.58£024c  401£028b  438:£039b  427:0.17b  5.60£035a
(mm) W2 3.20+0.21c 4.74+0.28b 4.24+0.24b 4.23+0.19b 5.62+0.34a
W4 3.145022c  3.624026c  436£021b  3.59+0.24c 5.49+0.63a
WO 164840332 163240522 15.84+0.53b  16.68+0.33a  16.87+0.34a
TSS W1 16.66£033b  16.96£0.60b  16.48+0.56b  17.40:041a  16.83+0.43b
(°Brix) W2 16.36+0.45a 15.67+0.47a 15.15+0.52a 15.48+0.80a 15.92+0.27a
W4 157740412 16.1740.45a  14.724039b  15.8840.36a  14.03+0.46b
WO  0.55£0.03ab  0.54£0.03ab  0.5040.05b 0.54+0.03ab  0.60+0.03a
TA W1 057£0.02a  0.48£0.02b  0.46:0.04b  0.54£0.02a  0.56:0.04a
(%) W2 045:0.04a  0.4440.02a  0.44%0.03a  0.45:0.03a  0.50+0.03a
W4 024+0.02ab  023£0.01bc  021£0.02b  0.26+0.01a  0.24+0.01ab
Base thickness
ofbractmmy 2092007 247:011b 2631009 238008b 2610112
Tipthickness 5 111007 3.19£0.09¢  3.13£0.10c  328£0.07b  3.56£0.11a

of bract (mm)

Values followed by different letters are significantly different at the 0.05 level. The different letters were shown by

comparing the row of values.
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Table 3. Analysis of GA; treated Da-Hong pitaya fruits under low-temperature storage. (W0-

& BRI 2 RALAL AEALRE R R IR R VMBI AT - (WO-/256AT » W1~ W2~ W4

measurement on harvest day, W1, 2, 4- under low-temperature storage for 1, 2 or 4 week(s)).

Da-Hong CK G7_10 G7 20 Gl4 10 Gl14 20
W0  7.13£0.29a 6.76+0.16a  6.13+0.24b  6.33+0.24b 4.19+0.14¢
Firmness W1 4.18+0.06b 4.72+0.14b  5.04+0.23ab  4.78+0.26ab  5.58+0.14a
(N) W2  5.18+0.13b 5.22+0.21b 5.94+0.21a 5.63+0.15a 5.15+0.19b
W4  4.98+0.12a 473+0.19a  5.09+0.15a  4.63+0.10a 5.08+0.23a
W0 1.6240.12b 1.57+0.11b 1.58+0.09b 1.73+0.11ab 1.96+0.13a
Pericarp W1 2.070.15a 1.43+0.11b 1.52+0.11b 1.80+0.13a 1.90+0.09a
(mm) W2  1.41£0.10ab 1.110.09b 1.47£0.08ab  1.54+0.12ab 1.8440.10a
W4  1.53+0.10b 1.12+0.06¢ 1.35+0.10b 1.10+0.08¢c 1.83+0.14a
W0  21.96£0.51a 21.12£0.61a  19.97+0.69b  20.08+0.60b  19.71+0.50b
TSS W1 19.43+0.63¢ 21.24£0.49a  19.31+0.67¢  20.58£0.46b  21.39+0.43a
(°Brix) w2 20.01+0.52a 21.01+0.61a  21.18+0.51a  20.91+0.46a  20.03+0.56a
W4 19.19+0.66a 18.83+0.56a  19.67+0.39a  19.50+0.48a 19.03+0.54a
W0 0.27+0.01b 0.27+0.01b  0.27+0.01b  0.31%0.01a 0.30+0.01a
TA W1 0.31x0.01a 0.24+0.01b  0.25+0.02b  0.29+0.02a 0.25+0.01b
(%) W2  0.28+0.00a 0.23+0.01a 0.27+0.01a 0.25+0.01a 0.23+0.02a
W4 0.15£0.00a 0.1240.01a  0.16£0.01a  0.12+0.01a 0.14+0.01a
Base thickness ) 131 o5y, 0.88£0.04b  0.99£0.06b  1.03+0.04b 1.49£0.08a
of bract (mm)
Tip thickness 1.09+0.05a 0.75£0.02b  0.77£0.03b  0.84+0.02b 1.09+0.03a

of bract (mm)

Values followed by different letters are significantly different at the 0.05 level. The different letters were shown by

comparing the row of values.
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Fig. 2. The bract thickness changes and phenotypes of GA; treated pitaya fruits after 4 weeks
low-temperature storage. Scale bar=5cm.
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Fig. 3. Appearance and sectional views of Cytex treated Vietnam-White (A) and Da-Hong (B) pitaya
fruits on harvest day. Scale bar=5cm.
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Table 4. Weight and shape analysis of Cytex treated pitaya fruits

CK Cytex 250x dilution Cytex 500x dilution
Vietnam-White
Weight(g) 586.98+20.38a 550.12+17.86ab 525.47+12.42b
Shape index 1.50+0.02a 1.5540.02b 1.54+0.01b
Da-Hong
Weight(g) 432.35£19.19a 374.38+9.40b 404.07+22.39ab
Shape index 1.10+0.01b 1.09£0.01b 1.14+0.01a

Values followed by different letters are significantly different at the 0.05 level. The different letters were shown by
comparing the row of values.
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Table 5. Analysis of Cytex treated Vietnam-White pitaya fruits under low-temperature storage. (W0-
measurement harvest day. W1, 2, 4-storage under low-temperature for 1, 2 or 4 week(s)).

C 250 C 500
Vietnam-White CK y.tex. X y.tex. x
dilution dilution
WO 5.14+0.12a 5.48+0.11a 5.38+0.11a
Wi 5.34+0.13a 5.59+£0.07a 5.55+0.11a
Firmness (N)
w2 6.12+0.11a 5.93+0.10ab 5.75+0.08b
W4 5.48+0.10ab 5.61£0.12a 5.10+0.14b
WO 3.08+0.16a 3.14+0.12a 3.05+0.13a
Wi 3.25+0.15a 3.35+0.14a 3.32+0.12a
Pericarp (mm)
w2 3.42+0.10a 3.49+0.19a 3.17+£0.13a
W4 2.9840.17a 3.35+0.15a 3.11+0.15a
W0  17.12+0.25a 15.90+0.17b 15.86+0.27b
Wi 16.57+0.25a 15.92+0.22ab 15.23+0.24b
TSS (°Brix)
W2  15.66+£0.40a 15.54+0.25a 14.54+0.22b
W4 15.38+0.24a 15.43+0.25a 14.95+0.26a
WO 0.58+0.02a 0.62+0.03a 0.60+0.04a
Wi 0.54+0.03a 0.58+0.02a 0.524+0.03a
TA (%)
w2 0.44+0.02a 0.5140.02a 0.48+0.02a
W4 0.35+0.02a 0.35£0.01a 0.30+0.02a
Base thickness
2.2840.07a 2.124+0.05b 2.05£0.05b
of bract (mm)
Tip thickness
3.21+£0.09a 3.16+0.08a 3.07+0.06a

of bract (mm)

Values followed by different letters are significantly different at the 0.05 level. The different letters were shown by
comparing the row of values.
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Table 6. Analysis of Cytex treated Da-Hong pitaya fruits under low-temperature storage. (WO0-

measurement on harvest day, W1, 2, 4- under low-temperature storage for 1, 2 or 4 week(s)).

Cytex 250x Cytex 500x
Da-Hong CK
dilution dilution

wo 5.31£0.11b 5.39£0.11b 5.81£0.17a

Wi 5.10+0.07a 5.09£0.11a 5.27+0.14a
Firmness (N)

w2 5.15+0.09a 5.34+0.12a 5.20+0.08a

W4 4.79+0.20b 5.40+£0.13a 5.5240.15a

wo 2.994+0.20a 2.88+0.21a 3.09+0.42a

Wi 2.85+0.24a 2.944+0.22a 3.52+0.41a
Pericarp (mm)

w2 2.62+0.19a 2.79+0.18a 3.15+£0.30a

W4 3.2440.22a 3.16+0.25a 3.34+0.33a

WO 19.76+0.53a 18.58+0.35a 18.49+0.45a

Wi 19.71+0.41a 19.34+0.35a 17.85+0.64b
TSS (°Brix)

w2 18.98+0.50a 17.99+0.47a 18.30+0.51a

W4 16.74+0.39a 16.41+0.37a 15.61+0.45a

WO 0.254+0.02a 0.244+0.01a 0.23+0.03a

Wi 0.27+0.01a 0.26+0 .02a 0.224+0.01b
TA (%)

w2 0.20+0.01b 0.23£0.01a 0.21+0.01a

W4 0.194£0.01a 0.18+0.01a 0.21+0.01a
Base thickness

1.85+0.06a 1.92+0.05a 1.95+0.09a
of bract (mm)
Tip thickness
1.7040.06b 1.78+0.05b 2.024+0.08a

of bract (mm)

Values followed by different letters are significantly different at the 0.05 level. The different letters were shown by

comparing the row of values.
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Fig. 4. The bract thickness changes and phenotypes of Cytex treated pitaya fruits after 4 weeks
low-temperature storage. The lost percentages of bract base (A, C) and tip (B, D) thickness and
phenotypes (E or F) of Vietnam-White or Da-Hong pitaya fruits. Left to right refer to the images of
the CK, Cytex 250x and 500x dilution treated fruits. Scale bar=5cm.
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Fig. 5. The record of fruit weight loss (%) under low temperature storage. The weight loss of
Vietnam-White (A, C) or Da-Hong (B, D) pitaya fruits after GA; or Cytex treatment.
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Effects of Plant Growth Regulator Treatment on
Pitaya Fruit Traits and Quality under Low
Temperature Storage'

Yi-Ting Ke * and Meng-Sung Chen *
ABSTRACT

The pitaya fruit season in Taiwan is concentrated from May to October, which is prone to
overproduction caused by large-scale planting. The ripening process of matured pitaya fruits is ongoing
after harvested. How to maintain the quality of stored fruits and increase export channels is a problem that
needs to be faced. In order to understand the effect of plant growth regulators on the quality of pitaya fruit,
we conducted Gibberellins (GA;) and Cytex to elucidate the effect of the reagents on both white-flesh and
red-flesh pitaya after harvested. The Cytex reagent was selected and sprayed at the base of flower during
the flowering period, and the GA; was sprayed on the 7th and 14th days after flowering. The test fruits
were harvested on day 32th after flowering and traced the fruits quality. The fruits were packing and then
stored at low temperature and monitored the changes of fruit quality during the experiment. The test
results showed that the average weight loss rate of a pitaya fruit remained within 2% of fruit weight until
the 28th day of the test under the cover of appropriate PE plastic packaging material. Different plant
growth regulators have different levels of influence on traits of pitaya fruit. GA; has more influence on
Vietnam-White fruit, which effectively increases the thickness of the peel and bract and may delay the
color transformation of peel. High concentration (20 ppm) treatment elongates the fruit morphology and
also reduces the yellowing of the bract after low temperature storage. The Da-Hong red-flesh pitaya fruit
has a lower sensitivity to GA; reagent. However, Cytex treatment had no obvious effect on the color
transformation, fruit shape, size and firmness of Vietnam-White or Da-Hong pitaya fruits. it had an effect
on increasing the tip thickness of the bracts of Da-Hong pitaya fruits. The fruits after Cytex treatment had

better fruit quality and appearance after low temperature storage compared with the control group.

Keywords: plant growth regulator, gibberellins, Cytex, bract
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