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ABSTRACT

The present study entitled Studies on methods of propagation in Dragon fruit (Hylocereus undatus) was
undertaken at the Department of Horticulture VNMKYV, Parbhani, during 2025-2026. The study was
conducted to study seed germination, seedling growth and survival in red-pulped and white-pulped
dragon fruit (Hylocereus undatus) under different pre-sowing seed treatments. The experiment followed
a factorial randomized block design with two varieties and four seed treatments, with three replications.
The treatments comprised GA3 @ 50 ppm, chilling at 4 °C for 48 h, hot water treatment at 60 °C for 10
min and an untreated control. Forty seeds were used per treatment unit. Observations were recorded on
days to first germination, germination percentage, root and shoot growth, seedling growth rate, biomass
and survival. White-pulped variety generally recorded better germination and seedling performance.
GA3 @ 50 ppm produced the earliest germination and the highest germination and growth responses
among the tested treatments.

Keywords: Dragon fruit, Seed propagation, GA43, Chilling, Hot water treatment, Seedling growth

Introduction

The perennial climbing cactus known as dragon fruit (Hylocereus undatus Britton & Rose) is a member of
the Cactaceae family. It is one of India's recently introduced exotic fruit crops. Pitaya, Strawberry Pear,
Night Blooming Cereous, Queen of the Night, and Honorable Queen are some of its common names.
Dragon fruit (Hylocereus undatus) is a diploid species with 2n = 22. Dragon fruit originated in tropical and
subtropical forest areas of Central South America and Mexico.

It is well-known throughout the world as both an ornamental plant and fruit crop. It grows quickly and is a
perennial climber that requires vertical support to develop. The stem is a succulent vine with numerous
branches. Every single segment has one to three spines, or occasionally none at all, and three to five wavy
wings. The plant is celebrated worldwide for its stunning night blooming flowers.

Dragon fruit is an emerging high-value fruit crop with excellent nutritional, medicinal and economic impor-
tance. Due to its adaptability to dry climates, low water requirement and increasing market demand, it has
become a promising fruit crop for commercial cultivation in many parts of the world, especially in India.
The Pitaya's stem segments create aerial roots that cling to the support in order to ascend and maintain the
plant upright. The fruit has a round shape and is coloured, red, pink, or yellow. The edible portion of fruit is
either red or white in colour, containing many tiny black seeds and its skin is studded with green scales.

Rich in calcium, vitamin C, iron and phosphorus. Contains dietary fibre, betalains and polyphenols, espe-
cially in red-fleshed varieties. High in antioxidants and low in calories, making it suitable for weight man-
agement. Has relatively low sugar and low GI, beneficial for diabetic individuals. Supports digestion, immu-
nity and cardiovascular health and helps reduce oxidative stress.

The plants can withstand both warm and cool temperatures. In their native countries, these crops thrive at
temperature between 10°C to 25°C. For healthy plant growth, an average annual rainfall of 500-1500 mm is
required. Therefore, it is regarded as a suitable crop for a wide range of climatic conditions.

Materials and method

The experiment was carried out at Department of Horticulture, VNMKYV, Parbhani. Geographically it is lo-
cated in latitude 19°16” North, Longitude: 76%47" East, and an Altitude: 409 m.

A district of Maharashtra is situated in the Marathwada region and forms part of the Deccan Plateau. The cli-
mate is generally hot and dry, except during the southwest monsoon season. The elevation ranges from about
375 to 475 m above mean sea level. Summer temperatures may reach 40-42 °C, while winter temperatures
decline to around 12—-14 °C. The district receives approximately 960—1000 mm annual rainfall, mainly dur-
ing June to September.

The experiment was laid out in Factorial Randomized Block Design with eight treatment combination and
each treatment was replied three times. Treatment involved two varieties of dragon fruit (red purple variety
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and white purple variety i.e. factor A and factor B respectively) com-
bined with GA3-50 ppm, Chilling treatment of seed at 4°C for 48
hours, Hot water treatment of seed at 60 °C for 10 min, Control.

Observations were recorded on various growth parameters including
Days to first germination (g), Germination percentage (%), Root

https://www.agronomyjournals.com

length (cm), No. of roots per rooting, Height of seedling (cm),
Seedling growth rate (cm /d), Length of shoot (cm), No. of shoots,
Dry weight of seedling (g), Survival percentage of seedling (%),
Fresh weight of root (g)

Table 1. Treatment combinations

Treatments Treatment Details
T1 Red purple variety + GA3 @ 50 ppm
T2 Red purple variety + chilling treatment @ 4°C for 48 hours
T3 Red purple variety + Hot H20 at 60 ¢ for 10 min
T4 Red purple variety control
T5 White purple variety + GA3 @ 50 ppm
T6 White purple variety + chilling treatment @ 4°C for 48 hours
T7 White purple variety + Hot H20 @ 60 C for 10 min
T8 White purple variety (control)

The statistical analysis of data was done according to standard proce-
dure given by Panse and Sukhatme (1996). Germination percentage

Germination percentage (%) =

Number of seeds germinated

(%), Seedling growth rate, Survival percentage of seedling recorded
by following formula.

X 100

Total number of seeds sown

Seedling growth rate = H -

Where H; and H, were seedling height at time #; and #, respectively.

Survival percentage of seedling =

Result and discussion

1. Days to first germination (g)

The data presented in Table 2 showed that number of days required
for first germination as influenced by varieties, various seed treat-
ments, and their interaction.

The data revealed significant differences among the varieties with re-
spect to days required for first seed germination. The white-pulped
variety recorded earlier germination (6.00 days) than the red-pulped
variety (6.16 days).

Among the seed treatments, GA3 @ 50 ppm recorded the minimum
days required for first seed germination (4.45 days), followed by
chilling treatment at 4 °C for 48 h (5.80 days) and hot water treatment
at 60 °C for 10 min (5.90 days). The control required the maximum
period (8.33 days).

The interaction effect was significant. The red-pulped variety treated
with GA3 @ 50 ppm recorded the earliest germination (4.20 days),
whereas the white-pulped variety under control recorded the maxi-
mum days (7.40 days).

The earlier germination with GA3 treatment may be attributed to en-
hanced hydrolysis of reserve food materials through activation of hy-
drolytic enzymes, facilitating water absorption, cell wall loosening
and early germination. Similar findings were reported by Gholap et
al. (2000) 11 in aonla and Ratan et al. (2004) 2], Gawade (2008) Bl
Palepad et al. (2016) (4] and Parmar et al. (2016) 5] in custard apple.

2. Germination percentage (%)

The data presented in Table 2 showed that germination percentage of
dragon fruit as influenced by varieties, different seed treatments and
their interaction.

The white-pulped variety recorded significantly higher seed germina-
tion percentage (83.27%) than the red-pulped variety (82.38%).

Number of seedling survived

Z_tl

X100

545

Total number of seedlings

Among the seed treatments, GA3 @ 50 ppm recorded the highest ger-
mination percentage (89.21%), while the control recorded the lowest
(78.80%).

The interaction between varieties and seed treatments was significant.
The highest germination percentage (90.13%) was recorded in the
red-pulped variety treated with GA3 @ 50 ppm, whereas the lowest
(77.36%) was observed in the white-pulped variety subjected to hot
water treatment at 60 °C for 10 minutes.

The variation in germination between varieties may be attributed to
inherent genetic differences. The promotive effect of GA3 may be due
to the activation of hydrolytic enzymes such as a-amylase, which
converts stored starch into soluble sugars, providing energy for ger-
mination. The present findings are in agreement with Gawade (2008)
131, Jadhav ef al. (2015) [] in custard apple, Ramteke ef al. (2015) [7]
in papaya, and Palepad ef al. (2016) [ and Parmar ez al. (2016) [°1 in
custard apple.

3.Root length (cm)

The data presented in Table 2 showed the root length as influenced by
varieties, different seed treatments, and their interaction effect.

The white-pulped variety recorded significantly higher root length
(3.56 cm) than the red-pulped variety (3.36 cm). This variation may
be attributed to genotypic differences in the utilization of stored food
reserves and adaptability to prevailing environmental conditions.
Among the seed treatments, the maximum root length (2.90 cm) was
recorded with GA3 @ 50 ppm, followed by hot water treatment at
60 °C for 10 minutes (2.65 cm), while the minimum (2.07 cm) was
recorded in the control. The variation may be due to differences in
seed coat permeability, water and oxygen uptake, and mobilization of
stored food reserves, which support embryo development and root
growth.
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The interaction between varieties and seed treatments significantly in- was observed in red-pulped variety under control. Similar findings
fluenced root length. The maximum (3.40 cm) was recorded in white- were reported by Ratan ez al. (2004) [21, Gawade (2008) BI, Ramteke
pulped variety with GA3 @ 50 ppm, while the minimum (1.45 cm) et al. (2015) [7] and Palepad ez al. (2016) [4].

"8190819C

‘970T

Table 2. Effect of different treatments on Days to first germination, Germination percentage, Number of roots per seedling

umod “(01)6

Treatment Days to first germination ~ Germination percentage Root length (cm) Number of roots per

(d) (%) seedling.
Varieties (V)
Vi 6.16 82.38 1.97 3.36
\%) 6.07 83.27 3.03 3.56
SEm=+ 0.006 0.13 0.009 0.011
C.D. at 5% 0.018 0.39 0.029 0.34 S
Treatments (T) §
T 445 89.21 2.90 430 g
T, 5.80 81.53 2.40 3.21 2
Ts 5.90 81.76 2.65 3.43 5
T, 8.33 78.80 2.07 2.89 :
SEm=+ 0.008 0.184 0.01 0.01 ;5
C.D. at 5% 0.025 0.564 0.04 0.05 %
Interaction effect (V x T) =
VT 4.20 90.13 241 5.01
VT, 6.00 80.10 1.88 1.71
ViTs 5.20 86.16 2.15 4.01 :
VT4 9.26 73.13 1.45 271 2
V)T 4.70 88.30 3.40 3.58 é
V,T, 5.60 82.96 2.19 471 %
V,Ts 6.60 77.36 3.15 2.86
V,Ty 7.40 88.46 2.68 3.08 E
General mean 6.12 83.32 241 3.45 %
SEm=+ 0.012 0.26 0.019 0.025 z
C.D. at 5% 0.036 0.79 0.057 0.076

. with the control (2.89) across both varieties.

4. Number of roots per seedling The variation between varieties may be attributed to inherent geno-
The data presented in Table 2 shows the average number of roots per typic differences. Efficient mobilization and translocation of reserve
seedling as influenced by varieties, different seed treatments, and food materials towards developing root primordia might have pro-
their interaction. moted cell division and root initiation, resulting in greater root pro-
The data revealed that the white-pulped variety produced significantly duction. This was supported by earlier germination (6.07 days) and
more roots per seedling (3.56) than the red-pulped variety (3.36). This higher germination percentage in the white-pulped variety (Tables
variation may be attributed to inherent genotypic differences and effi- 4.1.1 and 4.1.2). Better root production may also indicate greater
cient mobilization of reserve food materials towards developing root adaptability to the prevailing climatic conditions.

primordia, promoting root initiation and development. The higher Among the seed treatments, soaking seeds in GA3 @ 50 ppm for 24 h

PA
g
g
g
g
g

root production may also indicate better adaptability of the white- resulted in the highest number of roots per seedling. This may be at-
pulped variety to the prevailing climatic conditions. _ tributed to the stimulatory effect of GA3 on enzymatic hydrolysis and
Among the seed treatments, GA3 @ 50 ppm recorded the highest av- mobilization of reserve food materials, enhancing their

erage number of roots per seedling (4.30), while the control recorded

the lowest (,2'89)' The increased root pr(?ductlon un.d.er GA3 treatment Table 3. Effect of different seed treatments on Height of Seedling at
may be attributed to enhanced hydrolysis and mobilization of reserve 30, 60 and 90 days

food materials, facilitating cell division, elongation and root initiation.
Similar findings were reported by Digby and Wanerman (1965) in Treatment 30 Days 60 Days 90 Days
pea, Dhankhar et al. (1996) [8] in aonla and Palepad et al. (2016) [4] Varieties (V)

&
>
g
5
g
G
12
s
2

in custard apple. Vi 3.67 8.15 11.73

5. Height of seedling (cm) V2 3.99 8.65 12.64 H
The data presented in Table 3 showed the height of seedling as influ- SEm+ 0.003 0.002 0.002

enced by varieties, different seed treatments, and their interaction C.D. at 5% 0.008 0.007 0.005

effect. Treatments (T)

Theddata:1 c‘lear.?/ shgwed that siedl;nggg (g"l thethwhltz-pullpf:((i1 Var@:y T, 4.44 9.76 14.01

gc;g;ce significantly more roots (3.56) than the red-pulped variety T, 362 791 11.75

Among the seed treatments, GA3 @ 50 ppm recorded the signifi- (continued on next page)

cantly highest average number of roots per seedling (4.30), compared
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Treatment 30 Days 60 Days 90 Days Treatment 30 Days 60 Days 90 Days
T3 3.71 8.20 12.09 C.D. at 5% 0.001 0 0

Ty 3.56 7.73 10.89 Interaction effect (V x T)

SEm=+ 0.004 0.003 0.002 VT 0.08 0.08 0.09
C.D. at5% 0.012 0.010 0.007 VT, 0.06 0.07 0.07
Interaction effect (V x T) VT3 0.07 0.07 0.08
V1T 3.68 8.16 12.22 VT4 0.05 0.06 0.06
V1T, 3.30 6.83 10.60 VT 0.13 0.14 0.14
VT3 4.80 10.12 14.26 V,Ty 0.10 0.11 0.11
VT4 2.90 7.50 9.854 VT3 0.12 0.12 0.13
V)T 5.20 11.36 15.80 V)T 0.09 0.09 0.10
VT, 3.95 9.00 12.90 General mean 0.08 0.09 0.09
VT3 2.62 6.28 9.920 SEms+ 0.001 0 0
VoTy 4.22 7.96 11.94 C.D. at 5% 0.002 0 0
General mean 3.83 8.40 12.18

SEmz 0.006 0.005 0.003 7. Shoot length (cm)

C.D. at 5% 0.017 0.015 0.011 The data pertaining to mean shoot length as influenced by varieties,

availability to developing root primordia and promoting cell division
and root initiation. Activation of cambial tissues involved in root initi-
ation may also contribute to increased root production, as reported by
Digby and Wanerman (1965) in pea. Similar findings were reported
by Dhankhar ef al. (1996) [3] in aonla and Palepad et al. (2016) [*] in
custard apple.

6. Seedling growth rate (cm d ™)

The data on mean seedling growth rate as influenced by varieties,
seed treatments and their interaction are presented in Table 4 The
growth rate increased gradually from 30 to 90 days after seedling
emergence. The white-pulped variety recorded significantly higher
growth rate (0.11, 0.12 and 0.12 at 30, 60 and 90 days, respectively)
than the red-pulped variety.

Among the seed treatments, GA3 @ 50 ppm recorded the highest
seedling growth rate (0.11, 0.11 and 0.12), followed by hot water
treatment at 60 °C for 10 minutes (0.09, 0.10 and 0.10), while the
control recorded the lowest values (0.07, 0.08 and 0.08) at 30, 60 and
90 days, respectively.

The interaction effect showed that white-pulped variety treated with
GA3 @ 50 ppm recorded the maximum growth rate (0.13, 0.14 and
0.14), whereas red-pulped variety under control recorded the mini-
mum (0.07, 0.06 and 0.06) at 30, 60 and 90 days, respectively. The
higher growth rate under GAj treatment may be attributed to en-
hanced cell elongation and growth-promoting activity. Similar find-
ings were reported by Choudhary et al. (1981) [° in Rangpur lime,
Gholap et al. (2000) 1 in aonla and Gawade (2008) [3] in custard

apple.

Table 4. Effect of different seed treatments on Seedling growth rate at
30, 60 and 90 days

Treatment 30 Days 60 Days 90 Days
Varieties (V)

Vi 0.071 0.074 0.077
Vs, 0.116 0.12 0.12
SEm=+ 0 0 0
C.D. at 5% 0.001 0 0
Treatments (T)

T, 0.11 0.11 0.12
T, 0.08 0.09 0.09
T3 0.09 0.10 0.10
Ty 0.07 0.08 0.08
SEm=+ 0 0 0

547

seed treatments and their interaction are presented in Table 5

The white-pulped variety recorded significantly higher shoot length
(4.21, 8.33 and 12.52 cm) than the red-pulped variety at 30, 60 and 90
days after seedling emergence, respectively.

Among the treatments, GA3 @ 50 ppm (T;) recorded the maximum
shoot length (4.06, 8.06 and 12.22 cm), followed by hot water treat-
ment (T3), while the control (T4) recorded the minimum (3.17, 6.43
and 9.95 cm) at 30, 60 and 90 days, respectively.

The interaction was significant at all observations. The maximum
shoot length was recorded in white-pulped variety x GA3 @ 50 ppm
(Ty) (4.61, 9.06 and 13.52 c¢m), while the minimum was observed in
red-pulped variety x control (T4) (2.49, 5.16 and 8.22 cm).

Higher shoot growth under GAj treatment may be attributed to en-
hanced mobilization of reserve food and stimulation of cell division
and elongation. The findings are in conformity with Gholap et al.
(2000) [, Gawade (2008) [31, Al-Hayez (2013) and Parmar et al.
(2016) 1.

Table 5. Effect of different seed treatments on Shoot length at 30, 60

and 90 days
Treatment 30 Daya 60 Days 90 Days
Varieties (V)
Vi 3.03 6.17 9.60
Vs, 4.21 8.33 12.52
SEm+ 0.007 0.002 0.09
C.D. at 5% 0.022 0.005 0.27
Treatments (T)
T 4.06 8.06 12.22
T, 3.60 7.21 10.96
T3 3.65 7.31 11.11
Ty 3.17 6.43 9.95
SEm+ 0.010 0.002 0.12
C.D. at 5% 0.031 0.008 0.38
Interaction effect (V x T)
V1T, 3.51 7.06 10.92
VT, 292 591 9.10
VT3 3.22 6.57 10.16
VT4 2.49 5.16 8.22
V)T 4.61 9.06 13.52
V,yTy 4.29 8.50 12.82
VT3 4.08 8.50 12.06

(continued on next page)

"8190819C

‘970T

umod “(01)6

"X090819T/SSEE01/31

0T

[

11 49 €489°3011'6A°9

bl
)
@
2
é
>
7]
=
S}

o

pue suLa [ 3y} 23S °[9;

&
>
g
5
g
G
12
s
2

<



International Journal of Research in Agronomy

https://www.agronomyjournals.com

Treatment 30 Daya 60 Days 90 Days red-pulped x control. The beneficial effect of GA3 may be due to en-

V)T, 385 771 11.68 hanced mobilization of seed reserves, promoting root and shoot
growth. Similar findings were reported by Gurung et al. (2014) [10], g
General 374 730 13.04 Ramteke ef al. (2015) [7), Palepad ef al. (2016) [4) and Parmar et al. 7~
mean (2016) 15] 5
SEm+ 0.014 0.004 0.18 =
C.D. at 5% 0.044 0.011 0.55 10. Seedling dry weight (g) S
The data pertaining to dry weight per seedling as influenced by vari- 2

8. Number of shoots eties, seed treatments and their interaction are presented in Table 6.

The data pertaining to the mean number of shoots per seedling as in-
fluenced by varieties, seed treatments, and their interaction are pre-
sented in Table 6.

Significant variations were observed among varieties, seed treat-
ments, and their interaction. At 90 days after seedling emergence, the
white-pulped variety recorded the maximum number of shoots per
seedling (3.05) compared with the red-pulped variety (2.43). Among
seed treatments, GA3 @ 50 ppm (T) recorded the highest number of
shoots (3.16), followed by hot water treatment at 60 °C for 10 min
(2.50), while the control (T4) recorded the minimum (2.11). The inter-
action was also significant, with white-pulped x GA3 @ 50 ppm
recording the maximum (3.51) and red-pulped x control the minimum
(2.34) number of shoots per seedling.

The varietal variation may be attributed to genotypic differences. The
higher number of shoots under GAj3 treatment may be due to en-
hanced hormonal activity, cell division, and shoot development.
Similar findings were reported by Gehan et al. (2011) in desert date
(Balanites aegyptiaca).

9. Fresh weight of seedling (g)

The data pertaining to fresh weight per seedling as influenced by vari-
eties, seed treatments and their interaction are presented in Table 6.
The white-pulped variety recorded significantly higher fresh weight
(2.85 g) than the red-pulped variety (2.05 g), which may be attributed
to genotypic differences and better seedling growth. Among treat-
ments, GA3 @ 50 ppm recorded the maximum (2.74 g), followed by
hot water treatment (2.57 g), while control recorded the minimum
(2.10 g).

The interaction was significant, with the maximum fresh weight (3.06
g) in white-pulped x GA3 @ 50 ppm and the minimum (1.60 g) in

Significant differences were observed among the varieties, with white
pulped variety recording higher dry weight (0.23 g) than red pulped
variety (0.20 g). Among seed treatments, GA; @ 50 ppm recorded the
highest dry weight (0.32 g), while the control recorded the lowest
0.11 g).

The interaction effect was significant, with the highest dry weight
(0.32 g) recorded in red pulped variety treated with GA3 @ 50 ppm
and the lowest (0.11 g) in red pulped variety under control. The
higher dry weight with GA3 may be attributed to early germination,
better seedling establishment and enhanced root and shoot develop-
ment, resulting in greater dry matter accumulation. Similar findings
were reported by Choudhary ez al. (1981) P, Vasantha et al. (2014)
(i Lay et al. (2015) 021 Ramteke ef al. (2015) U], Palepad et al.
(2016) 4] and Parmar et al. (2016) 1.

11. Seedling survival percentage (%)

The data pertaining to seedling survival percentage as influenced by
varieties, seed treatments and their interaction are presented in Table
6.

The white-pulped variety recorded significantly higher survival
(90.00%) than the red-pulped variety (87.70%). Among the treat-
ments, GA3 @ 50 ppm recorded the highest survival (92.43%), fol-
lowed by hot water treatment (90.60%) and chilling treatment
(89.05%), while control recorded the lowest (83.33%).

The interaction was significant, with the highest survival (93.10%) in
white-pulped variety x GA3 @ 50 ppm, followed by red-pulped vari-
ety X GA3z @ 50 ppm (92.76%). The lowest survival (81.90%) was
recorded in red-pulped variety x control at 90 days after seedling
emergence. Similar findings were reported by Dhaka et al. (2009) [13]
in lime and Ramteke ez al. (2015) [7] in papaya.
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Table 6. Effect of different seed treatments on Number of shoots, Fresh weight of seedling, Seedling dry weight, Seedling survival percentage.

Treatment Number of shoots Fresh weight of Seedling dry weight (g) Seedling survival percent-
seedling (g) age (%)

Varieties (V)

Vi 2.43 2.05 0.20 87.70

V, 3.05 2.85 0.23 90.0

SEm+ 0.009 0.004 0.003 0.11

C.D. at 5% 0.028 0013 0.008 0.342

Treatments (T)

Ty 3.16 2.74 0.32 92.43 £

T, 261 238 0.19 89.05 9

T3 2.70 2.57 0.25 90.60 3

Ty 2.50 2.10 0.11 83.33

SEmz 0.013 0.006 0.007 0.17

C.D. at 5% 0.039 0.018 0.022 0.53 i:

Interaction effect (V x T) g

VT, 2.81 2.43 0.32 92.76

VT, 2.11 1.97 0.15 87.83

V|Ts 2.49 220 0.23 56.30

VT, 234 1.60 0.1 81.90

VT 3.51 3.06 0.31 93.10

V,Ty 3.11 2.80 0.23 90.26

(continued on next page)
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Treatment Number of shoots Fresh weight of Seedling dry weight (g) Seedling survival percent-
seedling (g) age (%)

V,Ts 2.92 2.94 0.28 91.90
V)Ty 2.66 2.61 0.12 84.76
General mean 2.74 2.45 0.21 84.85
SEm=+ 0.018 0.008 0.010 0.24
C.D. at 5% 0.056 0.026 0.031 0.75

5. Parmar RK, Patel MJ, Thakkar RM, Tsomu T. Influence of seed

Conclusion priming treatments on germination and seedling vigour of custard

Based on present investigation entitled “Studies on methods of propa-
gation in Dragon fruit cultivars (Hylocereus undatus)” it can be con-
cluded that, seed propagation of dragon fruit revealed significant vari-
ation among varieties and seed treatments with respect to germina-
tion, seedling growth and survival. The white-pulped variety exhib-
ited better overall performance than the red-pulped variety for most of
the seedling growth parameters. Among the seed treatments, GA3 @
50 ppm (T}) recorded superior performance for germination and early
seedling establishment, followed by chilling treatment and hot water
treatment, while the untreated control generally recorded lower val-
ues. The interaction between variety and seed treatment also showed
variation in several parameters, with the white-pulped variety and
GA3 @ 50 ppm treatment showing favourable performance for
seedling growth and establishment.

Overall, the study demonstrated that pre-sowing treatment of dragon
fruit seeds, particularly GA3 @ 50 ppm, can improve germination,
seedling growth and survival under the conditions of the present in-
vestigation. The results indicate that seed propagation can be effec-
tively utilized for raising healthy dragon fruit seedlings, although va-
rietal response should be considered when selecting suitable propaga-
tion practices.
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