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Fruit growth characteristics of pitaya fruit and some factors

effecting on fruit qualities
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ABSTRACT: The aim of this study was to investigate the fruit growth pattern of pitaya (Hylocereus
undatus) fruit planted in the semi-highland zone and effect of flowering period, fruit size and fruit
age on fruit qualities. The 20 plants which planted from cuttings and trained on a 1.5 m-high vertical
pole were selected. The 120 flowers of 2 periods of flowering had been tagged on mid-July and early
August. Sample fruits were harvested randomly with 4 to 7 days interval from 7 to 41 days after
blooming. The result showed that the flowering period had a little effect on some fruit qualities. The
fruit growth pattern revealed by weighting that the whole fruit was a simple sigmoid curve growth
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pattern, while a change of pulp width and length seemly expressed by a double growth curve. The
optimum harvesting period of pitaya planted in highland zone was 33-35 days after bloom. On the
over-ripening stage (40 days after bloom), the fruit had the highest in total soluble solid (TSS) and the
lowest in titratable acidity (TA), but the pulp expressed more mucilage closely to injury. In comparison
of fruit size effect on fruit quality found that the bigger fruit (>600 g) had the highest in both TSS and
TA. Moreover, the number of fruit on the branch revealed that the single fruit on branch was lower in

TA than the double fruit on branch.

Keywords: dragon fruit, fruit age, fruit size, harvesting index

INTRODUCTION

Pitaya or dragon fruit (Hylocereus
undatus) is a tropical fruit in the climbing
vine cactus species and it also is called
“small exotic fruit” (Le Bellec et al., 2006).
It originated from the tropical region of
Latin America. Nowadays, it is being grown
commercially in Israel, Vietnam, Taiwan,
Australia, United States and also Thailand
(Nerd et al., 1999; Merten, 2003; Wall and
Khan, 2003; Le Bellec et al., 2006; Esquivel
et al., 2007; Gunasena et al., 2007) and
occupies a growing niche in the European
exotic fruit market (Nerd et al., 1999; Le
Bellec et al., 2006) and in the producer
countries domestically.

The fruit-growth characteristic of
all plants is naturally separated in to 2 types:
1) single sigmoid curve for the fruit without
a hard endocarp, and 2) double sigmoid
curve for the fruit with a hard endocarp. For
pitaya, Nerd et al. (1999) reported that
according to fruit age, the fruit-growth
characteristic of the white-pulp pitaya
planted in Israel is a simple sigmoid curve,
which was considered by continuous fruit
weight, fruit length and fruit diameter.
These parameters are the entire fruit
investigation for a fruit characteristic study.
However, the focusing pattern of pulp
growth is limited which could have a
different pattern from a whole fruit study.
Generally, the pitaya plantations are in

tropical areas. The optimum temperature
for growing is 20-30 oC (Gunasena et al.,
2007). In this condition, 32-35 days from
flowering is recommended for harvesting
(Nerd et al., 1999). The average weight is
between 350-460 g (Nerd et al., 1999;
Merten, 2003; Hoa et al., 2006). Other
qualities of fruit at the harvesting stage are
minimum firmness, acidity and total soluble
solid (TSS) which is about 14%. Also, the
ratio of TSS and total titratable acidity (TA)
of around 40 has been suggested as a
harvesting index (Nerd et al., 1999).
Nevertheless, there was a small number of
works paid on harvesting index of pitaya in
Asia.

Moreover, the flowering process of
pitaya in Thailand eventually produces two
sets in the same tree during July and August.
The period gap between first and second
flowering sets is around 15 to 20 days. Yet,
there was no work paid on the evaluation of
fruit qualities in these flowering groups.
Additionally, consumers are believed that a
small fruit had a better taste than a big fruit
due to the effect of size to taste of pulp.
Also, ripening levels should have been
affected on fruit quality. For example, the
fruit firmness and acidity should have
decreased in the over-ripening stage. This
information should provide some practices
for control the fruit quality.

Lastly, the crop load affect to fruit
quality is attractive for premium grade
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production. The thinning activity might be
required for this objective, several works
found that the reduction of fruit numbers on
plant or tree can improve the fruit size and
fruit quality (Corelli-Grappadelli and
Coston, 1991; Rab et al., 2012). Commonly,
pitaya producers paid little attention to fruit
thinning; therefore, if the number of fruit on
branch has an effect on fruit quality, the
thinning process should be used for a higher
quality production.

Consequently, this work was to
study 1) the fruit qualities in 2 differing
flowering periods in the same tree, 2)
patterns of white pulp pitaya fruit-growth
by considering the whole fruit weight and
pulp components, 3) the harvesting index
for pitaya in semi-highland and 4) the vast
fruit sizes and ripening level effecting on
fruit qualities. Additionally, the possibility
for improving the fruit quality process, the
comparisons between different numbers of
fruits on branches was done.

Materials and Methods

Field site and plant materials

The experiment had been conducted
in the seasonal flowering during July to
September 2011 at the Experimental and
Training Station in Agriculture (N16°32'
07" E101°38’ 18"), Khon Kaen University,
Chulabhorn Dam, Chaiyaphum province,
(around 800 meters above sea level). The
minimum and maximum temperatures in
this period were 21.0 oC and 30.5 oC,
respectively. The 20 plants which were
planted from cutting and were trained on a
1.5 m-high vertical pole were selected. The
120 flowers of 2 sets of flowering were
tagged on the 21st of July and the 6th of
August 2011, the flower number in each set
was around 60 flowers. Then, the flowers

were opened pollination. Sample fruits
were harvested randomly with 4-7 days
interval from 7 to 41 days after blooming.
Fruit quality in 2 flowering periods

The fruit qualities of 2 sets of flowering,
firstly on 21st July 2011 and secondly on
6th August 2011 were compared at fruit age
of 25 days old after blooming. The
comparison was done by 5-fruit samplings
in each flowering set.

Fruit growth pattern

The growth patterns of whole fruit
and pulp weights in all growth stages were
fitted with 5 parameters of single sigmoid
curve pattern and the peel weight was fitted
with 3 parameters of peak curve by
SigmaPlot 10.0 (Systat Software, Inc.,
wpcubed GmbH, Germany). Other growth
changes were plotted with average value.
Fruit age effect on fruit quality
The age of harvested fruits was divided into
3 groups: 35, 36 and over 40 days after
bloom. The 10 sample fruits were
randomized for each group. Also, this part
was the clarification for the optimum
harvesting period.

Fruit size effect on fruit quality

The fruit sizes of pitaya were
separated into 3 groups: <500, 500-600 and
>600 grams fruit weight. The comparison
of fruit quality was completed by 8 fruits at
edible stage (35-36 days after blooming) in
each group.

Number of fruit on branch on fruit Quality

Two types of fruit on branch were
separated: 1) single and 2) double fruit on
branch. The 5 sample fruits at 35 days old
after blooming in each type were used to
analyze fruit quality.
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Fruit quality analysis

Each sample fruit was physically
analyzed in whole fruit weight, pulp and
peel weight, pulp diameter and pulp length.
The firmness was determined at two
opposite points on equator after length-half
cut of each fruit with a 4 mm diameter of
plunger of penetrometer. TSS was measured
in sap pressed from the pulp by a hand
refractometer (range 0-32°Brix, ERMA,
Japan). TA was determined with 10 g of
pulp macerated in 10 ml of distilled water
and titrated with 0.01-0.1M NaOH using
phenolphthalein as an indicator (AOAC,
1990).

Statistical analysis

The comparisons of means were
performed using SPSS 17.0 (SPSS Inc.,
New York, NY, USA).

Results and discussion

Comparing of 2 flowering periods

The fruit quality comparison
between 2 flowering periods (Table 1), the
first flowering period was on the 21st July
2011 and the second flowering period was
on the 6th August 2011, it was found that
fruit weight, pulp weight, peel weight, pulp
width, pulp length, TA and ratio TSS/TA
had no difference. While, the firmness and
TSS of fruit from second flowering period
set on the 6th August 2011 showed slight
softness and sweetness (p<0.01). The cause
of softness and sweetness may result from
day and night temperatures during fruit
development. The softness and sweetness
of the second flowering period was 1 to 20C
slightly lower than the first flowering period
for day temperature and 0.50C for night
temperature. Relatively with Wang and
Camp (2000) who also reported that the
decreasing of temperature around 5-10 oC
during fruit growth of strawberries increases
the fruit quality.

WF = 42.84+652.20/ (1+exp (-(A-33.61)/1.63))0.09 (1)
PF=37.72+506.79/ (1+exp(-(A-32.66)/3.93))0.86 (2)

Pattern of fruit growth

The changes of whole fruit weight
(r2 = 0.85; Figure 1A) and pulp weight (12
= 0.89; Figure 1B) exhibited a simple
sigmoid pattern, while peel weight (12 =
0.71; Figure 1C) exposed a peak pattern (n
= 98). The whole fruit weight showed stable
patterns during 33 to 41 days after blooming
(Figure 1A), while the pulp weight growth
pattern apparently did not stop growing
after the whole fruit stabilized (Figure 1B).

The peel showed higher growth in the first
period (0 to 25 days after blooming), and
then showed the decreasing of peel weight.
The pulp had stable weight between 0 to 17
days after blooming and had dramatic
weight increase between 18 to 30 days. The
relationship of whole fruit and pulp weight
with age were revealed by equation 1 and 2,
respectively.
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Where WF, PF and A represent
whole fruit weight, pulp weight and age
of fruit, respectively.

Clearly, the pulp and the peel
growth in each fruit growth stage des-
ignated the relationships showed in Fig-
ure 1D. These relationships indicated
that the first stage of fruit growth was
the developing of peel, followed by the
pulp which showed high increases after
25 days after blooming. This evidence
thus, was likely expressed by Litchi
(Huang and Xu, 1983; Huang and Qiu,
1987), Longan (Ke et al., 1992) and
Pummelo (Pundee et al., 2008).

Contrary, the pulp growth in-
vestigation by size, width and length
of pulp, found that the patterns seemly
were double growth curves (Figure 1E,
1F). This evidence should be from the
effect of seed development because of
the seed of pitaya changing from white
seed coat to black seed coat around 25
days after blooming. Thus, the increas-
ing of pulp weight (Figure 1B) while the
pulp size, pulp width and length, were
nearly stable during the stage of 15-25
days after blooming (Figure 1E) should
cause by seed developing as same as
fruit with hard endocarp (double growth
curve).

Fruit quality changing during fruit
growth

The investigation of fruit qual-
ities including TSS, TA, TSS/TA ratio
and firmness had found that the TSS
increased according to fruit age (Figure
2A), while TA exposed the peak at 30
days after blooming (Figure 2B). The
evidence of the peak of TA should be re-
lated to the 25-day development of black
seed after blooming, and also related

with outside peel color change (Nerd et
al., 1999). Therefore, the TSS/TA ratio
apparently expressed the lowest value
at 30 days after blooming. However,
the TSS/TA ratio dramatically increased
in the over ripening stage which was
around 40 days after blooming (Figure
2C, Table 2). Additionally, the firmness
exhibited the gradual changing; it was
decreased when the fruit age was in-
creased (Figure 2D).

Optimum harvesting period

From the whole fruit growth
pattern (Figure 1A, Equation 1) indicat-
ed that the optimum harvesting period
was 33 to 35 days after blooming, be-
cause of the fruit weight stability in that
period. In spite of the consideration of
pulp growth after 35 days (over-ripen-
ing stage) found that the pulp weight
(Figure 1B) and percentage of pulp (Ta-
ble 2) increased relating to the decreas-
ing of peel weight (Figure 1C, Table
2). It meant that peel weight partially
turned to pulp weight after fruit matu-
rity stage (around 35 days). Reasonably
by this observation, the peel of fruit at
40 days was thinner than the peel of
fruit at 35 and 36 days; also, the ratio of
pulp/peel increased (Table 2). Though,
the over-ripening stage of the pulp pre-
sented highly juicy or mucilage closely
with injury, the palatability should be
decreased. Nerd and Mizrahi (1999) ex-
plained the evidence of the increasing
of water in pulp during storage; it was
translocated from peel to pulp.

More consideration in fruit
chemical composition for optimum har-
vesting period, our work showed that
the TSS and TA remained relatively
unchanged during 33 to 35 days after
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blooming (Figure 2A, 2B). Incidentally,
they were related to the stable of fruit
weight and internal fruit size (Figure
1A, 1E, 1F). Several works explained
that these expressions are the criteria of
the optimum harvesting period (Nerd et
al., 1999; Nerd and Mizrahi, 1999; Mer-
ten, 2003). More data on an over-ripen-
ing stage found that the TSS was in-
creased while TA was decreased (Table
2) but the pulp expressed the starting
of high mucilage which close to inju-
ry, thus it was over the optimum eating
stage. Therefore, the condition of 27 to
300C for maximum temperature and 19
to 210C for minimum temperature har-
vesting period of pitaya was 33-35 days
after blooming.

Comparing the fruit weight at
harvesting stage of Hylocereus undatus
in recent works showed that the average
fruit weight was 585g (ranged from 390
to 820 g) higher than the fruit weight
that was reported from previous work
(350 g) in Israel (Nerd et al., 1999) and
462 g in Vietnam (Hoa et al., 2006). It
should had partially affected from the
planting area of pitaya in this experi-
ment was in semi-highland area with
lower temperature condition.

Effect of fruit size on fruit quality
The effect of fruit size on fruit
quality exposed that the increasing
of fruit weight increased all of pulp
weight, peel weight, pulp width and
pulp length (p<0.01), but the ratio of
pulp per peel, percentage of pulp and
percentage of peel had no change (Ta-
ble 3). The investigation of fruit chem-
ical components found that the biggest
fruit (>600 g) had the highest in both
TSS and TA (p<0.05), but all fruit sizes
had no differences on TSS/TA ratio. In

Thailand, the consumers generally be-
lieve that the smaller fruit has a better
taste than the larger fruit. Therefore, it
maybe from the TA in the bigger fruits
(>600g) which was higher than smaller
fruits, this could have an effect on the
taste of pulp of pitaya. The comparison
of the increasing between TSS and TA
from the fruit size <500g to fruit size
>600g expressed that the TSS increased
by 14%, while TA increased by 24%.
This meant that the bigger fruit had a
more sour taste than smaller fruit.

Effect of fruit number on branch on
fruit quality

The comparison of fruit quality
of single or double fruit on the branch at
age 35 days after blooming found that
the single fruiting on the branch had
pulp/peel ratio, percentage of pulp and
TSS/TA ratio higher than the double
fruit branch, while TA was lower (Ta-
ble 4). It indicated that the number of
fruit on the branch had an effect on fruit
components mainly in fruit chemical;
but, there was a not significant differ-
ence on fruit weight and internal size.
However, the fruit from one fruit on the
branch tended to be bigger than the fruit
from two fruits on the branch. More-
over, the taste of fruit from one fruit per
branch should be better than the fruit
from two fruit per branch, because of
the lower TA. Corelli-Grappadelli and
Coston (1991) and Rab et al. (2012) ex-
pressed that the reduction of fruit num-
bers on plants or trees can improve the
fruit size and fruit quality. This suggests
that the fruit thinning for single fruit on
branch maybe needs to be practiced for
premium grade production. Therefore,
the interesting anticipated work in the
future would be the thinning period on
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fruit quality of pitaya.
Conclusion and Suggestions

Conclusively, the pitaya fruit-
growth pattern which was considered
by whole fruit weight was a simple sig-
moid curve, but the pulp growth pat-
tern by width and length measurements
seemly was a double growth curve. The
optimum harvesting period of pitaya
planted in the condition of 27-300C for
maximum temperature and 19 to 210C
for minimum temperature was 33 to
35 days after blooming. The flowering
period had a slight effect on chemical
property (TSS). The chemical property
of larger fruit (>600g) compared with
smaller fruit was the highest of both
TSS and TA. The number of fruit on the
branch had an effect on some fruit qual-
ity.

REFERENCES

A.0.A.C. 1990. Official Methods of
Analysis. 15th edition, Arlington,
Virginia, Association of Official
Agricultural Chemists, Inc.

Corelli-Grappadelli, L. and D. C. Coston.
1991. Thinning and light envi-
ronment in peach tree canopies
influence fruit quality. Hort. Sci.
26(12):1464-1466.

Esquivel, P., F. C. Stintzing, and
R. Carle. 2007. Fruit characteris-
tics during growth and ripening of
different Hylocereus genotypes.
Europ. J. Hort. Sci. 72(5):231-
238.

Gunasena, H. P. M., D. K. N. G.

Pushpakumara, and M. Kariya-
wasam. 2007. Dragon fruit (Hylo-
cerus undatus (Haw.) Britton and
Rose), P.110-141. In: D. K. N. G.
Pushpakumara, H. P. M. Gunase-
na and V. P. Singh (eds) Underuti-
lized fruit trees in Sri Lanka, vol
1. World Agroforestry Center
(ICRAF). South Asia Regional
Office, New Delhi.

Hoa, T. T., C. J. Clark, B. C. Waddell,
and A. B. Woolf. 2006. Post-
harvest quality of Dragon fruit
(Hylocereus undatus) following
disinfesting hot air treatments.
Postharvest Biol. Technol. 41:62-
69.

Huang, H. B. and J. K. Xu. 1983. The
developmental patterns of fruit
tissue and their correlative rela-
tionships in Lichi chinensis Sonn.
Sci. Hortic. 19:335-342.

Huang, H. B. and Y. X. Qiu. 1987.
Growth correlations and assimi-
late partitioning in the arillate fruit
of Lichi chinensis Sonn. Aust. J.
Plant Physiol. 14:181-188.

Ke, G. W., C. C. Wang, and J. H. Huang.
1992. The aril initiation and onto-
genesis of longan fruit. J. Fuijan
Acad of Agri. Sci. 7:22-26.

Le Bellec, F., F. Vaillant, and E. Imbert.
2006. Pitahaya (Hylocereus spp.):
a new fruit crop, a market with a
future. Fruits. 61:237-250.

Merten, S. 2003. A Review of Hyloce
reus Production in the United
States. J. PACD. 5:98-105.

Nerd, A., F. Gutman, and Y. Mizrahi.
1999. Ripening and postharvest



534 WNWN®A3 47 (3) : 527-538 (2562). /doi: 10.14456/kaj.2019.51

behavior of fruit of two Hyloce-
reus species (Cactaceae). Posthar-
vest Biol. Technol. 17:39-45.

Nerd, A. and Y. Mizrahi. 1999. The effect
of ripening stage on fruit quali-
ty after storage of yellow pitaya.
Postharvest Biol. Technol. 15:
99-105.

Pandee, B., S. Isarangkool Na Ayutthaya,
S. Techawongstien, P. Yungyuen,
and K. Dejbhimon (2008). Fruit

growths and qualities of pumme-
lo grown at amphoe Ban Thaen,
Chaiyaphum province. Thai Agri.
Sci. J. 39(3):78-81.

Rab, A., J. Rahman, S. Abdian, A. Qadim,
M. K. Khattak, and K. Nawab.
2012. Thinning intensity affects
the yield and fruit quality of
apricot cv. Trevett. Pak. J. Bot.
44(3):887-890.



535

KHON KAEN AGR. J. 47 (3) : 527-538 (2019). /doi: 10.14456/kaj.2019.51

“1HING Aq Jueieyip ApueoyIUBIS B1e S1e)e] JUSISLIP U} YIM ULN|0O

awes ayy ul sues| "AjpAaoadsal ‘L0 0>d pue GO 0>d e Juedyiubis pue juedyiubis-uou e1edlpul ,, Pue , ‘SN ‘(1048 pJepuels F) SUeaWw ale senjep

. o . o " . - SN SN - SN SN 1584
(SKep OF)

qee’1¥e8 6l BCE'LFRL 08 BLE0FECY  BOSEFBL 6.  GLO0FIL0  BLZOF9ECL  4LO0FOC0  LL0FE96  €20F6C6  G6LGFIBLL  /S6CFSLEY  9G0EFL0L9 adueno
BGZ'LFO6LE  OBTLFY0BY  OFL'0¥BL'C  G8TTFLEEE  BZOOFSE0  GBE0FLELL  BEOOFIY0  GZT0¥B96  €20¥66'8  BEYSFGE6L  IYEEF Iy CEBEFEGLY shep 9¢
B09'LFB0YE  G09'LFZ6'G9  OZL'0¥66'L  OCE'LFEF'6C  BEO'0F6E0  OGE0F0LLL  BZO0FSE0  LL'OFEr'6  LL'0F86'8  B/ZCLFCVLC  POGLFIELY  GL'6L¥8/29 shep g¢

(wo) (wo) (6) (6) (6)
(%) (xug,) (6) uibus uipim yBrem wbreom wyBeom woojq

jead % dind % load/dingd V1/SSL VL SS1 SSauUULI4 dind dind joad dind N4 Jeye sheq

(01 = u) eAeyd jo Ayjenb 3nuy uo ebeys Buiuadi-1ano pue Buiuadil 1e ebe 1Ny Jo 1083 Z 9|9el

"LHINQ Ag jusiagip Aueoiiubis a1e sies| JUSIaYIP SU} YIM ulin|od

awes ay} Ul suea|p “Ajpanoadsal ‘L 0’0>d pue Go'0>d 1e Juedyiubis pue Juedlubis-uou ajedlpul ,, Pue , ‘SN (4104 pJepuels F) sueaw aie senjep

* x x SN SN xx xx SN SN SN SN SN 1se)-4
9L L¥E€8' Y9 9L LFLL'SE €0°0¥75°0 8LL¥6ELL 10'0F2¢0 L0991 0L°0¥€9'¢ 7¢'0¥259 0L'0¥09'S ¢'L1¥0°90¢ €9¥8°0L1L 28'¢c¥89le L 1-Bny-9
6€°1¥9C'69 6S°L¥/.°0¢€ €0'0¥S¥'0 10°L¥209) 20'0F72'0 SL0¥¥8'¢C /L°0FLEE 2'0¥89°9 12°0¥2¢0'S 8'¢€l+0'Gle ' LLFL96 L0'vCFLLLE Li-InP-Le
(wo) (wo) (6) (6) (wooiq 1e sleq)
|oad (%) (xug,) (B1) yibusT yipim 1yBram (B) wbrom 1yBram pouad
[oed % dind 9%, /dind V1/SSL V1 SSL Ssouwl4 dind dind |oed dind unu4 Bunemold

(G = u) woolq Jeye p|o shep Gz abe 1e eAeyd Jo Ajijenb 3inuy uo spoued Buuemoly Jo 10843 | 8|qel



47 (3) : 527-538 (2562). /doi: 10.14456/kaj.2019.51

NN AT

536

"1HINQ Ad Jusiagip Ajueoliubis aie sieys| Jusiayip

By} YlIM UWN|0D awes 8y} Ul sues|y "Ajaaioadsal ‘G0 0>d 1e jueoiiubis pue jueoiiubis-uou 81eoipul , PUB ‘SN (408 pIepue)s F) suesw ale senjep

. . . . SN SN SN SN SN SN SN 1s8)-4
BSCTFIV 6L G TFEG09  OB00FS T OECTFElT¢  BE0O0FEr 0 220888 000%ZE0  IE07908 6L 0FE 7 VEETSTRL GG EIFCEdC  GOGITL IO
z
gee’0¥02'9¢ BEE0F08'€9  BEO'0F9L L BSELF06'9Z  d00'0F9E0  L¥0F996  90°0FSY0  9Z0FPS'8  9Z'0FC08  6SELFETIL  €'9ZF98C  I6'6EFL6VY
L
(wo) (6) (6) (6)
(%) (xug,) (&) wbue (wo) ybrem brem wbrem youeuq uo
jead % dind % [ead/dind V1/SS1 VL SS1 ssaul4 dind uipim ding [ood dind unu4 1nJj 4o "oN
(G = u) Ajllenb 3inuy uo youeuq uo Jaquinu }nJy Jo 10845 ¥ 9|qel

"1HING A Jusiayip Ajueoyiubis aie siens| JUsIalIP BU} Yim

uwN|oo awes 8y} ul sues|y “AjoAnoedsal ‘|0 0>d pue G0 0>d Je Jueoyiubls pue Jueollubis-uou syeolpul ,, Pue , ‘SN "(JolJe PIepUE]S F) suesW aie sanjep

SN SN SN SN * : SN . x . 5 - 1s0)-4
GlLzFeeee 91'C¥8L /9  0T0%6L'C  G6'T¥C96C  BEQOFCKO0  BLE0FESLL €0°0¥8€'0  B6L'0¥56'6 e81°0¥9€'6 ey6'ELFY 92T BLEVZFL 6Ly BBLLTFO90.L 6009<
6E'1¥82°€E 6€'1¥2.°99 LLOFPY0Z  TLLFB0EE  OZO0FFED  COBLE0FELLL  €0°0F9E’0  C8O'0FSY'6  480'0F9L'8 ave 6%1°061 qzS5'6%8°08€ q09'6¥6'0.5  6009-005
0%'0%2.'9€¢ 0V'0T8Z'€9  €00FELL 26 LFLEOE  dLOOFFE0  Q9E0FEFOL  v0'0FZFO  OEL'0F6Z'8 011°0¥88'L 28/ %0651 068°/¥6'ELT 280°CL¥6°2EY Boos>

(wo) (wo) (6) (6) (6)
(%) (xug,) (B%) ubue Uipim wbrem wbrem brem
[ead % dind % [ead/dind V1/SSL V1 SSL SSouLIl4 dind dind [99d dind unu4 9IS Jini4
(8 = u) ebeys Bupes je eAeyd jo Ajjenb 3inuy uo 8z1s 3Ny Jo 10843 € o|qel



KHON KAEN AGR. J. 47 (3) : 527-538 (2019). /doi: 10.14456/ka}.2019.51

900
750
600
450
300
150

whole fruit (g)

900
750
600
450
300
150

Peel (g)

12
10

Pulp width (cm)

N O 0

10 20 30 40 50

Days after bloom

10 20 30 40 50

10

20 30 40 50

Days after bloom

Pulp (g)

Pulp length (cm)

900
750
600
450
300
150

=
(=T N}

S =« B ¢ o

537

10 20 30 40 50

Days after bloom

10 20 30 40 50

Days after bloom

Figure 1 Fruit growth pattern of pitaya: A) whole fruit weight, B) pulp weight, C) peel weight, D) per-
centage of pulp and peel, E) pulp width and F) pulp length. (n = 98).
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Figure 2 Fruit quality changing during fruit growth: A) total soluble solid (TSS), B) titratable acid (TA),
C) TSS/TA ratio and D) pulp firmness.



