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INTRODUCTION

Dragon fruit (Hylocereus spp. (Haw). Britton and Rose) is a newly introduced fruit in
Bangladesh belongs to the family Cactaceae from the subfamily Cactoidea (Raveh et al.,
1993). It is also known as night-blooming careus, strawberry pears, queen of the night and
Honolulu Queen, Latin American names pitaya and pitahaya (Martin et al., 1987). The origin
of dragon fruit is in the tropical and subtropical regions of Central South America (Mirzahi et
al., 1997; Thulaja, 1999; Zee et al., 2004). The fruit is round or oval shape, often red colored
fruit with prominent scales. The thin rind encloses the large mass of sweetly flavored white or
red pulp and small black seeds. Some varieties are pinkish or yellow. Several studies showed
that Dragon fruits are a good source of minerals, glucose, fructose, dietary fiber and vitamins
(Berbeu, 1990; Wu & Chen, 1997). Due to its high fiber, with almost 1 g of fiber per 100 g of
fresh fruit, the dragon fruit can serve as a natural laxative to treat constipation. The fruit is
also said to help neutralize and excrete heavy metal toxins. Dragon fruit may help to maintain
eye health as well (Berbeu, 1990).

Fruit plants must have gained a suitable stage before they will flower. Environmental
factors like photoperiod, temperature, humidity, and rainfall etc. are directly involved in
flowering and fruit setting in Cacti (Nerd & Mizrahi, 1995; Yen & Chang, 1997). Among the
various factors which affect the growth, development, and quality of Dragon fruit, flowering,
as well as fruit setting time, assume much more significance. It requires a tropical climate,
especially when growing for commercial purposes to have successful and fruitful yield.
Dragon fruit requires a warm climate thus it grows well in semi-arid regions (Feng-Ru &
Chung-Ruey, 1997a, 1997b). The climatic condition of Bangladesh is favorable to grow this
nutritious fruit. A couple of years back Dragon fruit has been started to cultivate in some
locations of Bangladesh especially in Natore, Pabna, Mymensingh districts and some
Horticulture Centers of Department of Agriculture Extension (DAE). Until now BAU-GPC
has been released two varieties of Dragon fruit namely BAU Dragon fruit 1 (red flesh) and
BAU Dragon fruit 2 (white flesh). From our experience, we observed that Dragon fruits plants
start blooming from the month of April and continued till to September irrespective of
variety. It has a photoperiodic response and it produces flowers and bears fruits during the
long-day of May to September. During these times, the temperature and light intensity affects
growth and development of this fruit (Mizrahi & Nerd, 1999). It also reported that moderate
temperatures are suitable for better fruit growth and scorching sunlight and full shade hamper
the flowering and fruit setting thus influences the growth and development of fruits.

It was observed that both the varieties bear’s fruits from the month of April and continued
up to September but the size and quality of fruits are not uniform in all the months. On the
other hand, the time required for fruit maturity is also a vital factor for fruit quality which
varies based on flowering and fruit setting time of plants. It is assumed that variety and
flowering time may have influenced on fruit growth and development, fruit size, nutritional
quality, time required to fruit mature etc. Until now no research on the influence of flowering
and fruit setting time on fruit growth, nutritional quality and yield has yet been reported on
Dragon fruit in Bangladesh. Therefore, it is very important to determine the effect of
flowering and fruit setting time on growth, development, and quality of this fruit.

MATERIALS AND METHODS
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Experimental site

The study was conducted at BAU-GPC, Department of Horticulture, Bangladesh Agriculture
University, Mymensingh during April to September 2015. The soil of the experimental area
was sandy loam belongs to the Old Brahmaputra Flood Plain Alluvial Tract. The experimental
site was a medium high land and the pH of the soil was 6.7. It is situated in the subtropical
zone, characterized by heavy rainfall during Kharif season (April to September) and scanty in
Rabi season (October to March). Rabi season is characterized by plenty of sunshine. The
temperature and relative humidity during the experimental period were 26.5-33.8 °C and 62-
96%, respectively.

Experimental materials

The experiment was conducted in an established Dragon fruit garden at BAU-GPC. The age
of the plants was almost seven years old. There were two varieties of Dragon fruit namely
BAU Dragon fruit 1 (red flesh) and BAU Dragon fruit 2 (white flesh) planted in an alternate
line in a garden.

Design of experiment and treatments

The experiment was conducted following randomized completely block design with five
replications. A single plant was considered as a replication. The experiment consisted of two-
factor viz., two varieties of Dragon fruit such as Vi: BAU Dragon fruit 1 and V2: BAU
Dragon fruit 2 and four flowering time such as May, June, July, and August. Flowering at the
beginning of each month was considered as the flowering time for this study.

Collection of data

Data on different parameters were recorded from each replication during the course of the
experiment. Fruit length and diameters were measured from 5 similar aged fruits of each
variety from 4 days after fruit setting (DAFS) to 38 DAFS at 1-day interval. It was measured
by using slide calipers and expressed in centimeter (cm). Fruits of each variety were detached
at 5-day intervals from 4 to 38 DAFS to find out the mean fresh weight, dry weight and
moisture content of fruits. The weight of fruits was measured by an electrical balance and
expressed in gram (g). After recording fresh weight, peel and pulp weight were also recorded
to get pulp to peel ratio. Total soluble solids (TSS, %Brix) of Dragon fruit pulp was measured
with the help of Abbe’s Hand-Refractometer. A drop of fruit juice was squeezed from the
pulp and placed on the prism of the Refractometer, thereafter, the percentage of TSS was
recorded from the reading of the instrument. Temperature corrections were made as described
by Ranganna (1994), using the temperature correction chart. Fruit TSS content was
determined at 5-day intervals from 4 to 38 DAFS. Fruits were tagged at 4 DAFS for both of
the varieties and flowering time. Fruits were under close observations during the experimental
period and days required to fruit mature were recorded during harvesting.

Statistical analysis

Data for each parameter were analyzed statistically to find out the variations resulting from
experimental treatments using MSTAT-C statistical package program. The influences of
variety and flowering time on growth, development, and quality of Dragon fruit were studied
by analysis of variance by F-test. The significance of the difference among the treatment
means was evaluated by LSD test at 1% level of probability (Gomez & Gomez, 1984).
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RESULTS

Effect of variety and flowering dates on fruit length of Dragon fruit

Significant variations were observed between two varieties from 4 to 38 DAFS. At 38 DAFS,
higher fruit length was recorded from BAU Dragon fruit 2 (10.01 cm) while BAU Dragon
fruit 1 produced lower fruit length (7.48 cm) (Fig. 1A). Length of Dragon fruit was also
significantly influenced by different flowering time. At 38 DAFS, the highest fruit length
(9.83 cm) was recorded in June while the lowest fruit length (7.70 cm) was found in the May
(Fig. 1B). It was observed that there were significant variations in fruit length due to
combining effects of variety and flowering time from 4 to 38 DAFS. At 38 DAFS, August
flowering of BAU Dragon fruit 2 produced the highest fruit length (10.74 cm) while August
flowering of BAU Dragon fruit 1 produced the lowest fruit length (6.66 cm) (Table 1).

Effect of variety and flowering dates on the diameter of Dragon fruit

In respect of fruit diameter, insignificant variations were observed between two varieties from
4 to 38 DAFS. At 38 DAFS, higher fruit diameter was recorded from BAU Dragon fruit 2
(6.47cm) while BAU Dragon fruit 1 produced lower fruit diameter (6.46 cm) (Fig. 2A). It was
observed that highest fruit diameter (6.69 cm) was obtained in the month of July while lowest
fruit diameter (5.99 cm) was found in the month August at 38 DAFS (Fig. 2B). Fruit diameter
was significantly varied due to combining effects of variety and flowering time from 4 to 38
DAFS. At 38 DAFS, the highest fruit diameter (7.16 cm) was found in June flowering of
BAU Dragon fruit 1 while the lowest fruit diameter (5.95 c¢cm) was recorded in August
flowering of BAU Dragon fruit 2 (Table 2).

Effect of variety and flowering dates on fresh weight of Dragon fruit

Fresh weight of fruit increased gradually from 4 to 38 DAFS in case of both the varieties.
Significant variations were recorded between two varieties from 4 to 38 DAFS. At 38 DAFS,
higher fruit fresh weight (307.74 g) was found from BAU Dragon fruit 2 while BAU Dragon
fruit 1 gave lower fruit fresh weight (228.72 g) (Table 3). Fresh weight of Dragon fruit was
significantly influenced by different flowering time. At 38 DAFS, the highest fruit fresh
weight (358.97 g) was found in the month of May while the lowest fruit fresh weight (206.55
g) was found in the month June (Table 4). It was observed that there was a significant
variation found in fruit fresh weight due to combined effects of variety and fruit setting time
from 4 to 38 DAFS.
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Fig. 1. Effect of variety (A) and flowering dates (B) on fruit length of Dragon fruit at different days after fruit setting
(DAFS). Vertical bars indicate LSD at 1% level of probability.
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Fig. 2. Effect of variety (A) and flowering dates (B) on the diameter of Dragon fruit at different days after fruit setting
(DAFS). Vertical bars indicate LSD at 1% level of probability.
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Fig. 3. Effect of variety (A) and flowering dates (B) on dry matter content of Dragon fruit at different days after fruit setting
(DAFS). Vertical bars indicate LSD at 1% level of probability.

At 38 DAFS, maximum fresh weight (456.50 g) obtained from May flowering of BAU
Dragon fruit 2 and minimum fresh weight (195.25 g) found from June flowering of BAU
Dragon fruit 2 (Table 5).

Effect of variety and flowering time on the dry weight of Dragon fruit

It was found that dry weight of Dragon fruit was increased from 4 to 38 DAFS in case of both
the varieties. In respect of fruit dry weight, significant variations were obtained between two
varieties. At 38 DAFS, higher dry weight was recorded from BAU Dragon fruit 2 (24.85 g)
while lower dry weight (21.56 g) was found in BAU Dragon fruit 1 (Fig. 3A). It was also
revealed that dry weight of Dragon fruit was significantly influenced by different flowering
time. Dry weight was increased at a certain level at different DAFS and then decreased
gradually. At 38 DAFS, the highest dry weight (25.20 g) was obtained in the month of July
and the lowest dry weight (19.1 g) recorded in the month of August (Fig. 3B). Fruit dry
weight was significantly varied due to combining effects of variety and fruit setting time from
4 to 38 DAFS. At 38 DAFS, the highest fruit dry weight (32.01 g) was found in July
flowering of BAU Dragon fruit 2 and the lowest dry weight (19.82 g) was recorded in July
flowering of BAU Dragon fruit 1(Table 6).
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Table 1. Combine effect of variety and flowering dates on the length of dragon fruit at different days after fruit setting
(DAFS)

Variety Flowering Fruit length (cm) at DAFS
dates 4 6 8 10 14 18 22 26 30 34 38
May (S1) 357 372 386 405 448 499 548 592 634 674  6.82
BAU Dragon June (S2) 393 412 433 451 490 555 640 719 801 882 914
fruit 1 July (S3) 425 442 472 495 533 591 641 700 735 757 8.19
August(S4) 333 350 365 3.83 433 468 537 585 624 648  6.66
May (S1) 367 389 400 423 460 530 622 690 7.59 838 885
BAU Dragon June (S2) 400 419 450 481 533 617 707 800 893 1009 1052
fruit 2 July (S3) 511 545 563 586 6.38 725 7.96 866 928 973  9.94
August(S4) 487 513 533 575 623 675 752 852 952 1046 10.74
LSD o0 017 032 044 043 019 048 031 044 051 051 048
Level of Slgnl ** ** ** ** ** ** ** ** ** **x **

** indicates LSD at 1% level of significance.

Table 2. Combine effect of variety and flowering dates on the diameter of dragon fruit at different days after fruit setting
(DAFS)

Variety Flowering Fruit diameter (cm) at DAFS
dates 4 6 8 10 14 18 22 26 30 34 38
May (S1) 276 310 335 361 414 449 495 544 574 6.02 6.12
BAU Dragon June (S2) 265 302 341 340 394 463 531 594 654 693 7.16
fruit 1 July (S3) 217 194 224 264 337 424 504 565 6.08 6.34 6.54
August (S4) 224 258 276 242 315 515 462 508 547 578 6.02
May (S1) 240 292 316 295 388 451 522 586 6.27 6.50 6.87
BAU Dragon June (S2) 201 227 237 268 344 418 487 542 580 6.02 6.18
fruit 2 July (S3) 242 289 336 297 364 432 498 560 6.22 6.61 6.84
August (S4) 216 255 293 286 328 397 446 488 526 558 5.95
LSD o0.01 016 019 022 026 019 027 024 0.09 009 0.23 0.50
Level Of Slgnl ** ** ** ** ** ** ** ** *% **x **%

** indicates LSD at 1% level of significance.

Table 3. Effect of variety on fresh weight of Dragon fruit at different days after fruit setting (DAFS)

Variety Fresh weight of fruit (g) at DAFS

4 9 13 18 23 28 33 38
BAU Dragon fruit 1 59.38 78.04 105.33 14529  168.92 199.31  227.66  228.72
BAU Dragon fruit 2 63.8 90.61 116.2 184.6 206.97 255.41  306.34  307.94
LSDo.01 2.56 2.80 3.68 3.62 7.71 6.09 42.46 43.56
Level Of Slgnl ** ** ** ** ** ** ** **

** indicates LSD at 1% level of significance.

Effect of variety and flowering time on the moisture content of Dragon fruit

The moisture content of Dragon fruit was found non-significant variations at 38 DAFS in case
of both the varieties. However, higher fruit moisture content (91.28%) was obtained from
BAU Dragon fruit 2 and lower moisture content (91.13%) from BAU Dragon fruit 1 (Table
7). Fruit moisture content was significantly influenced by different flowering time. At 38
DAFS, the highest fruit moisture content (93.43%) was found in the month of May and lowest
(90.23%) in the month of June (Table 8). It was observed that there was a significant variation
found in fruit moisture content due to combining effects of variety and flowering time of
Dragon fruit from 4 to 38 DAFS. At 38 DAFS, the highest moisture content (94.63%) was
recorded from May flowering of BAU Dragon fruit 2 while the lowest fruit moisture content
(90.16%) observed in June flowering of BAU Dragon fruit 1 (Table 9).
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Table 4. Effect of flowering dates on fresh weight of Dragon fruit at different days after fruit setting (DAFS)
Flowering dates Fresh weight of fruit (g) at DAFS

4 9 13 18 23 28 33 38
May (S1) 95.65 119.26 145.26 206.5 213.65 279.67 356.95 358.97
June (S2) 51.11 77.66 105.29 130.58 157.49 182.08 204.6 206.55
July (S3) 571 77.95 106.97 173.3 200.84 238.19 265.57 267.48
August (S4) 425 62.44 85.56 149.38 179.81 209.51 240.88 242.20
LSDo.o1 3.96 2.87 5.20 5.12 10.90 8.62 60.04 62.14
LeVeI of Slgnl *%* *%* *%* ** ** ** ** **

** indicates LSD at 1% level of significance.

Table 5. Combine effects of variety and flowering dates on fresh weight of dragon fruit at different days after fruit setting
(DAFS)

Variety Flowering dates Fresh weight of dragon fruit (g) at DAFS
4 9 13 18 23 28 33 38
May (S1) 9532  113.64 140.34 227.64 237.24 24876 26042  262.32
June (S2) 68.18 9312 12051 14242  161.19 19145 21563  217.52
BAU Dragon July (S3) 4523 6473 9882 12068 15370 197.80 239.08 24219
fruit 1 August (S4) 28.78  40.68 6165  90.40 123.56  159.24 19550  198.48
May (S1) 9598 12488 160.17 23537 286.06 36558 418.48  456.50
June (S2) 3403 6219 9007 11874 153.78 17271 19356  195.25
BAU Dragon July (S3) 68.96 91.16 11511 22592 247.98 27857 292.07  294.09
fruit 2 August (S4) 56.22 8419 109.46 208.35 236.05 259.77 286.25 289.14
LSD o0 5.13 5.59 7.35 7.24 1541 12.19 84.91 89.34
Level Of Slgnl ** ** ** ** ** ** *% *%

** indicates LSD at 1% level of significance.

Table 6. Combine effects of variety and flowering dates on the dry weight of dragon fruit at different days after fruit setting
(DAFS)

Variety Flowering dates Dry weight (g/fruit) of dragon fruit at DAFS
4 9 13 18 23 28 33 38
May (S1) 2.66 7.08 1116 21.02 21.63 2194 2201 23.08
June (S2) 2.36 6.78 1012 13.96 16.83 24.15 24.98 25.92
BAU Dragon July (S3) 2.36 692 986 1150 1472 1712 18.10 19.82
fruit 1 August (S4) 2.12 337 556 803 1288 1635 18.74 20.02
May (S1) 3.45 6.71 1066 16.63 2412 2824 29.44 31.03
June (S2) 2.66 586  8.68 1234 1537 1878 1945 20.97
BAU Dragon July (S3) 3.12 7.37 1129 1645 2115 2637 30.16 32.01
fruit 2 August (S4) 2.96 745 1032 1336 17.86 21.18 23.07 24.25
LSD o1 0.16 018 087 139 29 301 271 1.54
LeVeI Of Slgnl *% ** *% *%* *%* *% *% **x

** indicates LSD at 1% level of significance.

Table 7. Effect of variety on the moisture content of Dragon fruit at different days after fruit setting (DAFS)

Variety Moisture content (%) of fruit at DAFS

4 9 13 18 23 28 33 38
BAU Dragon fruit 1 94.29 91.87 91.17 90.64 90.11 89.91 91.02 91.13
BAU Dragon fruit 2 94.71 92.16 91.10 91.74 90.30 90.60 91.15 91.28
LSDo.o1 0.50 0.55 0.40 0.64 0.66 0.54 0.26 0.27
Level of Signi. * NS NS ** ** ** NS NS

* & ** indicates LSD at 5% and 1% level of significance, NS indicates non-significance.

Effect of variety and flowering time on pulp and peel weight of Dragon fruit

Pulp weight of Dragon fruit was found to increase from 4 to 38 DAFS in case of both the
varieties. Significant variations were found between two varieties from 4 to 38 DAFS. At 38
DAFS, higher fruit pulp weight was obtained from BAU Dragon fruit 2 (168.98 g) while
BAU Dragon fruit 1 gave lower fruit pulp weight (164.24 g) (Fig. 4A). Peel weight of Dragon

JOURNAL OF HORTICULTURE AND POSTHARVEST RESEARCH VOL. 1(2) SEPTEMBER 2018 121



*
[ 1219 S Bipasha Mallik et al.

fruit showed significant variations from 4 to 38 DAFS in case of both the varieties. Peel
weight of both the varieties was increased rapidly up to 23 DAFS then decreased gradually.
At 23 DAFS, the highest peel weight (110.61 g) was obtained from the BAU Dragon fruit 2
and the lowest peel weight (107.97 g) was found from BAU Dragon fruit 1 (Fig. 4B).

Pulp weight was significantly influenced by different fruit setting time. At 38 DAFS, the
highest fruit pulp weight (246.16 g) was obtained in the month of May while the lowest fruit
pulp weight (94.91 g) was found in the month August (Fig. 4C). Fruit peel weight of Dragon
fruit was also significantly influenced by different fruit setting time. Peel weight was
increased rapidly at a certain level at different DAFS and then decreased gradually. At 18
DAFS, highest fruit peel weight (143.54 g) was obtained in the month of May (Fig. 4D).

240 140

AZOO-_::IIIIII 120 | - [ I 1
E £ 100 |
E 160 —=— BAU Dragon fruit 1 5 80
£ 120 | —0—BAU Dragon fruit2 =
= > g0 k
S 80 L g —m— BAU Dragon fruit 1
= 3 40 —— BAU Dragon fruit 2
[a [a
40 L
(A) 20 (B)
0 1 1 1 J 0 1 1 1 J
0 10 20 30 40 0 10 20 30 40
Days after fruit setting Days after fruit setting
300 200 r
250 | I
1 11 I 1 { I I
. - T I I I 150 |
5200 -
S —A— May (S1) S
= | —0—June (S2) S I
10 Ay (53 = 100
g —@— August (S4) o
=100 g
3 T N —A— May (S1)
& 50 § 50 —O—June (S2)
——July (S3)
—e— August (S4) (D)
0 1 1 J O 1 1 1 J
0 10 20 30 40 0 10 20 30 40
Days after fruit setting Days after fruit setting

Fig. 4. Effect of variety (A, B) and flowering dates (C, D) on pulp and peel weight of Dragon fruit at different days after fruit
setting (DAFS). Vertical bars indicate LSD at 1% level of probability.

Table 8. Effect of flowering dates on fresh weight of Dragon fruit at different days after fruit setting (DAFS)
Flowering dates Moisture content of fruit (%) at DAFS

4 9 13 18 23 28 33 38
May (S1) 94.63 94.17 92.47 90.90 89.10 91.04 92.72 93.43
June (S2) 94.45 91.65 91.18 89.90 89.78 88.26 89.80 90.23
July (Sa) 95.19 90.63 90.11 91.60 90.95 90.94 91.02 92.00
August (Ss) 93.72 91.63 90.78 92.36 91.01 90.80 90.89 91.16
LSDoot 0.71 0.78 0.57 0.66 0.94 0.77 0.37 0.39
Level Of Slgn I ) ** ** ** ** ** ** ** **

** indicates LSD at 1% level of significance.

122 JOURNAL OF HORTICULTURE AND POSTHARVEST RESEARCH VOL. 1(2) SEPTEMBER 2018



Physio-morphological and chemical traits of Dragon fruit

Table 9. Combine effects of variety and flowering dates on the moisture content of dragon fruit at different days after fruit
setting (DAFS)

Variety Flowering dates Moisture content (%) of dragon fruit at DAFS
4 9 13 18 23 28 33 38
May (S1) 92.86 93.70 92.04 90.76 90.88 91.18 91.93 92.17
June (S2) 96.71 92.71 91.61 90.19 8956 87.39  89.34  90.16
BAU Dragon July (S3) 94.89 89.33 90.03 9047 9042 91.34 9237  93.20
fruit 1 August (S4) 92.69 91.75 90.99 9112 8958 89.74 9042  91.67
May (S1) 96.40 94.63 92.90 91.03 87.31 90.90 9351 94.63
June (S2) 92.19 90.58 90.74 89.60 90.00 89.13 90.26 91.34
BAU Dragon July (S3) 95.49 91.92 90.19 92.72 9147 9053 89.67  90.23
fruit 2 August (S4) 94.74 91.51 90.57 9359 9243 9185 91.17 92.02
LSD o001 1.01 1.12 0.81 1.29 1.33 1.09 0.52 0.54
Level of Slgnl ** ** ** ** ** ** ** **

** indicates LSD at 1% level of significance.

Table 10. Combine effects of variety and flowering dates on pulp weight (g) of dragon fruit at different days after fruit
setting (DAFS)

Variety Flowering dates Pulp weight (g) of dragon fruit at DAFS
4 9 13 18 23 28 33 38
May (S1) 1.33 2288 4153 6841 9568 11697 187.88 189.47
June (S2) 1.21 1536 2986 40.18 51.89 18547  214.12 217.02
BAU Dragon July (S3) 1.15 8.49 2042  36.20 4327 50.13 14154 143.09
fruit 1 August (S4) 1.15 6.25 1472 2308 3539  40.65 105.71 106.91
May (S1) 1.83 2112 51.69 5337 6249 21825  300.49 302.12
June (S2) 1.34 1072 2484 4252 6667 89.76 107.75 108.25
BAU Dragon July (S3) 1.38 6.07 2251 7731 9740 13552  155.37 156.78
fruit 2 August (S4) 1.28 8.04 1945 3599 6092  78.46 80.09 82.02
LSD o0 0.07 1.28 2.82 2.92 3.21 9.84 11.92 12.21
Level Of Slgnl ** ** ** ** ** ** ** **

** indicates LSD at 1% level of significance.

Table 11. Combine effects of variety and flowering dates on peel weight (g) of dragon fruit at different days after fruit setting
(DAFS)
Variety Flowering Peel weight (g)of dragon fruit at DAFS
dates 4 9 13 18 23 28 33 38
May (S1) 3326 6645 101.21 161.72 136.53 103.89 64.71 53.15
June (S2) 18.68 2514 4271 78.53 107.09 68.34 32.18 20.82
BAU Dragon July (S3) 2656 34.09 60.08 82.30 100.67 109.34 100.51 96.28
fruit 1 August (S4) 18.98 24.10 42.24 65.62 87.58 11553  86.67 79.24
May (S1) 33.88 70.68 98.48 125.36 117.71 86.57 80.36 74.29
June (S2) 18,52 3256 45.34 58.28 70.27 82.61 74.83 67.12
BAU Dragon July (S3) 26.19 4178 91.26 142.66 136.74 124.48 113,51 106.92

fruit 2 August (S4) 29.12  46.32  63.17 95.14 117.71 135.69 123.97 115.65
LSD o001 3.04 3.71 5.26 6.26 6.86 12.88 10.26 9.15
Level of Signi. ok *k ok wok o ok o s

** indicates LSD at 1% level of significance.

There were significant variations found in fruit pulp weight due to combining effects of
variety and fruit setting time. At 38 DAFS, BAU Dragon fruit 2 produced maximum pulp
weight (302.12 g) when flowering in May and the lowest pulp weigh (82.02 g) found in
August flowering (Table 10).

Fruit peel weight was significantly varied due to combining effects of variety and fruit
setting time from 4 to 38 DAFS. Peel weight was increased at a certain level at different
DAFS and then decreased gradually. At 18 DAFS, the highest fruit peel weight (161.72 g)
was found from BAU Dragon fruit 1 when flowering in May while BAU Dragon Fruit-2
reached the highest fruit peel weight (142.66 g) of when flowering in the month of July
(Table 11).
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Effect of variety and flowering time on pulp to peel ration of Dragon fruit

Pulp to peel ratio of Dragon fruit was found to increase from 4 to 38 DAFS for both the
varieties. Significant variations were recorded between two varieties from 9 to 38 DAFS. At
38 DAFS, higher pulp to peel ratio of fruits (2.19) was obtained from BAU Dragon fruit 1
while BAU Dragon fruit 2 gave the lower fruit pulp to peel ratio (2.00) (Fig. 5A). Pulp to peel
ratio was significantly influenced by different fruit setting time. At 38 DAFS, the highest fruit
pulp to peel ratio (3.68) was found in the month of May while the lowest fruit pulp to peel
ratio (1.41) was found in the month August (Fig. 5B). Significant variations were also found
in fruit pulp to peel ratio due to combining effects of variety and fruit setting time of Dragon
fruit from 9 to 38 DAFS. At 38 DAFS, June flowering of BAU Dragon fruit 1 produced the
highest pulp to peel ratio (7.02) while August flowering of BAU Dragon fruit 2 gave the
lowest pulp to peel ratio (1.75) (Table 12).

Effect of variety and flowering time on total soluble solids contents of Dragon fruit

Total soluble solids (TSS, %Brix) contents of Dragon fruit varieties were increased rapidly
from 4 to 38 DAFS. Significant variations were found between two varieties from 13 to 38
DAFS. At 38 DAFS, the highest TSS (25.16 %Brix) was found from BAU Dragon fruit 2
while BAU Dragon fruit 1 gave the lowest TSS (24.67 %Brix) (Fig. 6A). Percent TSS
contents of Dragon fruit was significantly influenced by different fruit setting time. Percent
TSS was zero at 4 DAFS in case of all fruit setting time. But it was increased speedily from 9
to 33 DAFS and then increased slowly up to fruit mature. At 38 DAFS, the highest total
soluble solids (25.3 %Brix) was obtained in the month of May while the lowest TSS (23.21
%Brix) was observed in the month of July (Fig. 6B). There was a significant variations found
in TSS contents of fruits due to combine effects of variety and fruit setting time from 9 to 38
DAFS. At 38 DAFS, the May flowering of BAU Dragon fruit 2 reached maximum TSS
(27.17 %Brix) and in June flowering produced the minimum TSS (21.98 %Brix) (Table 13).
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Table 12. Combine effects of variety and flowering dates on pulp to peel ratio of dragon fruit at different days after fruit
setting (DAFS)

Variety Flowering dates Pulp to peel ratio of dragon fruit at DAFS
4 9 13 18 23 28 33 38
May (S1) 0.04 0.34 0.41 0.42 0.70 1.72 2.90 3.34
June (S2) 0.06 0.61 0.70 0.51 0.49 2.71 6.65 7.02
BAU Dragon July (S3) 0.04 0.25 0.34 0.44 0.43 0.46 1.22 2.06
fruit 1 August (S4) 0.06 0.26 0.35 0.35 0.40 0.35 1.22 2.01
May (S1) 0.05 0.30 0.52 0.43 0.53 2.26 3.76 4.25
June (S2) 0.07 0.33 0.55 0.73 0.95 1.09 1.44 2.15
BAU Dragon July (S3) 0.05 0.15 0.24 0.54 0.71 1.09 1.37 2.09
fruit 2 August (S4) 0.04 0.17 0.30 0.38 0.52 0.58 0.56 1.75
LSD o.01 0.10 0.47 0.10 0.07 0.15 0.30 0.94 1.33
Level of Slgnl ** ** ** ** ** ** **x **x

** indicates LSD at 1% level of significance.

Table 13. Combine effects of variety and flowering dates on total soluble solids (%Brix) contents of dragon fruit at different
days after fruit setting (DAFS)

Variety Flowering dates Total soluble solids (% Brix) contents of fruit at
4 9 13 18 23 28 33 38
May (S1) 000 000 867 12.83 1933 20.17 2333 2465
June (S2) 000 000 748 1072 1233  21.33 2445  26.28
BAU Dragon July (S3) 0.00  0.00 5.42 8.90 1082 1840 21.00 23.12
fruit 1 August (S4) 000 000 524 900 1132 1467 2270 24.27
May (S1) 000 000 1089 1518 19.00 23.87 2500 27.17
June (S2) 000 000 714 1054 1517 1865 20.34 21.98
BAU Dragon July (S3) 000 000 867 1345 1657 1985 2250 24.10
fruit 2 August (S4) 0.00  0.00 1054 1490 1864 2157 2433 2646
LSD 001 - - 0.77 1.07 147 153 106 0.76
LeVeI Of Slgnl - - ** ** ** ** **% **x

** indicates LSD at 1% level of significance.

Effect of variety and flowering time on days require to fruit maturity of Dragon fruit

In respect to days required for fruit maturity, significant variations were found between two
varieties. It was observed that BAU Dragon fruit 1 took higher days (33.25 days) to fruit
mature while lower days (32.61 days) required for fruit maturity of BAU Dragon fruit 2 (Fig.
7A). It was revealed that days required for fruit maturity of Dragon fruit was significantly
influenced by different fruit setting time. The maximum days (33.90 days) required to fruit
maturity was recorded in the month of May and the lowest days (31.70 days) required to fruit
maturity was observed in the month of August (Fig. 7B). Days required to fruit maturity was
significantly influenced due to combining effects of variety and fruit setting time. The highest
days (35.04 days) required to fruit maturity of BAU Dragon fruit 2 was obtained in the month
of June while the lowest days (30.60 days) required to fruit maturity was found in the month
of August (Fig. 8).

DISCUSSION

Flowering, fruit setting, fruit growth, development and maturity of dragon fruit are regulated
by environmental factors. In this study, it is reported that Dragon fruit length, diameter and
some other morphological characters of fruits were influenced by variety and setting times. At
the end of fruit growth, the highest length and diameter of fruit was obtained from the BAU
Dragon fruit 2 while June to July flowering produced longest fruit length and maximum fruit
diameter. The possible reason might be the presence of an optimum climatic condition which
assisted better cell expansion thus improved growth and development of fruit. Growth and
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development of any fruit largely depend on cell division followed by cell expansion (Bohner
& Bangerth, 1988; Hossain & Nonami, 2011; Mapelli et al., 1978). Usually, after cell
division, cell expansion become the major factor to improve fruit size (Bertin, 2005). Final
fruit size is strongly related to the number of cells produced just immediately after pollination
(Zhang et al., 2006). Fruit cell expansion is necessarily important to the final yield and quality
of fruit crops.

The highest fruit fresh weight (456.50 g/fruit) was obtained from BAU Dragon fruit 2
when flowering in the month of May while the lowest fresh weight (195.25 g/fruit) of similar
variety was obtained in the month of June. In this study, we found that early fruiting (May
month) enhanced fruit growth and eventually higher fruit fresh weight. Fruit fresh weight
could be 350 g to 850 g noticed by Pushpakumara et al. (2005). In the month of June, plants
bear huge fruits which might cause smaller in fruit size thus fresh weight of fruit was
minimum. However, fruit pulp weight increased with the time advanced and reached
maximum at 38 DAFS while peel weight increased at the half way of fruit growth thereafter
decreased as time progressed to mature. The results of our investigation are consistent with
the findings of previous studies (Castillo-Martinez et al., 2003; Centurion et al., 2008;
Chuachoochat & Babpraserth, 2005; Marquez-Guzman et al., 2005; Osuna et al., 2007). They
reported that pulp mass of Dragon fruit increased as the fruit matured and peel mass decreased
vice versa.

Flowering and fruit setting time have significant influenced on quality of fruits, especially
on total soluble solids contents. Nomura and Yonemoto (2005) noticed that mature dragon
fruits had higher TSS content and this value changed as the changes in glucose and fructose in
fruits and the TSS value was high in autumn fruits than in summer fruits. But in our study, we
found that flowering in May produced maximum TSS (27.17 %Brix) of mature Dragon fruit.
Chuachoochat and Babpraserth (2005) reported that TSS of fruit pulp increased when fruit
matured.

Days required to fruit maturity may be regulated by fruit setting time. In this study, we
observed that flowering in the month of May took longest time (33.9 days) followed by the
month of June (33.62 days), July (32.25 days) and shortest time required to fruit mature when
flowering in August (31.7 days). Fruit maturity of Dragon fruit depends on the temperatures
rises beyond with optimal point reported by different studies (Feng-Ru & Chung-Ruey,
1997a; Luders & McMahon, 2006; Yan & Wallace, 1995). From the temperature data of the
experimental field, we noticed that the highest temperature was prevailing in the month of
July-August which might be one of the reasons to initiate earliness of fruit maturity. To et al.
(2002) noticed that Dragon fruit take 28-30 days to fruit mature after flowering. Regarding
the combined effect of variety and flowering time on days required to the maturation of fruit,
we found that BAU Dragon fruit 2 flowering in the month of August took the shortest time
(30.60 days) and June flowering of BAU Dragon fruit 2 took the longest time to fruit mature
(35.04 days). Roushanara (2013) reported that the flowering to fruit mature time for BAU
Dragon fruit 1 was 47.86 days. The fruit maturation period of Dragon fruit was also reported
by many other researchers. Centurion et al. (2008) found fruit maturity at 29 to 31 days after
anthesis. Martinez (2011) noticed fruit maturation at 25 to 31 days after anthesis. All of these
findings are in strong agreement with the findings of this study.

CONCLUSION

Dragon fruit is a new crop in Bangladesh and has great potentiality in future due to its
nutritional status and market demand. This study revealed that variety and flowering time
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have great influenced on physio-morphological traits of Dragon fruit. As Dragon fruit plants
flowers consecutively from the month of May to August, It is followed by fruit setting which
might affect by various environmental factors such as photoperiod, temperature, rainfall, light
intensity, relative humidity etc. As a result these factors influenced on fruit length, diameter,
fresh weight, dry weight, pulp weight, peel weight, pulp to peel ratio, moisture content, TSS,
days require to fruit maturity to great extends. From the results of this study, it is found that
BAU Dragon fruit 2 exhibited superior performances on some physio-morphological and
chemical characters than BAU Dragon fruit 1.
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