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Effect of Plant Growth Regulators on Yield Contributing ria) cv. MGH-4

of Bottle Gourd (Lagenaria sicera
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Bottle gourd cv. MGH-4 with two growth regulators having concentration NAA (30, 40, 50
60, 70 & 80 ppm) and GA3(30,40, 50, 60 & 70 ppm). Water was used as a cont;ol ﬁ
randomised block design with a plot size of 2 m x 2 m included three repllcatlonS.Of eac
treatment. On March 30, 2019, the seeds were sown witha2m x 1 m planting spacing The
application of plant growth regulators has a major influence on both th'e reproductive and
vegetative traits of the crop. The fruit yield per hectare (58.45 t/h), fruit diameter (23.89 cm)
weight (1.273 kg), TSS (17.89 °Brix), vitamin C content (10.77 mg/100gm), and se€d pulp
ratic-wese all determined to be best when 40 ppm GA; Was applied at the 2, 4 |eaf sage
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INTRODUCTION

The bottle gourd, also referred to as lauki, kadu, ghiya, or doodhi in India (Lagenaria siceraria L. 2n =
2x = 22), is a popular crop. It could have originated in tropical Africa. This vegetable provides an
excellent source of carbohydrates, vitamin A, vitamin C, and minerals. Hilli et al., (2010). The bottle
gourd is a plant that belongs to the kingdom Plantae, division Magnoliophyta, class Magnoliopsida
ofder Cucurbitales, and family Cucurbitaceae. The name "lagena,” which translates to "the bottle,” is
where the genus Lagenaria of bottle gourds got its start Minocha (2015). In tropical countries
Lagenaria sicerari_a_Jﬂl\(I‘oypal Stands, a vegetable crop with a fleshy fruit and seeded pepo, is widely
S cultivated (Shah gt al., (201 0).\De Candolle (1882)} claims that bottle gourd has been discovered in
5 its natural state in South Africa and Tndia Cutler and Whitaker (1961) hypothesised that it is probably
. ., native to tropical Africa based on the diversity of seeds and fruits. It's delicious, crisp, and soft fruits

¢ PEEEC are enjoyed by both fich and poor people (Ram et al., 2006).

Cucurbit flowering is important because it influences fruiting and production. On theﬁs_ame_glant. . )
staminate and pistillate flowers can be found in various arrangements and separately((Desai et al W‘*"ﬁ m
2011). Bottle gourds are normally harvested in India in two different crops: the first from mig-Tcfober |/, L ™4 L:»D
seeding to mid-March harvesting, and the second from early-March sowing to mid-July harvesting 0. &
(harvest). It is a monoecious annual plant with an ascending or trailing vine. Long, forked tendrils

extend from the stem's hairy texture. Flowers have stalks, and the female flowers' stalks are shorter

than the male flowers. They are axillary, solitary, and unisexual. It produces a wide range of

morphologies of hard-shelled fruits, including long, oblong, and spherical ones.

The hostof physiological processes involved in crop development, such as blooming and fruiting, are
controlled by plant growth regulators (fruit set and parthenocarpy). Additionally, the y are emplo yed in
the germination, inhibition of growth, and post-harvest ripening of assimilates. PGR s are employed in
very tiny amounts to control plant development. Additionally, they regulate the length of the internode

blooming, fruit setting, and fruit ripening. They also govern th e de velopment of the shoot and the root
PGRs, which are frequently employed in horticulture, have been utilised to dter the timings f
blooming and fruiting in a variety of fruits and Vegetable s (Mishra 20 14). S

NAA is an essential regulator of plant growth that enhance s the development of b

encouraging cell division, cell eongation, and cel enl argement in the ;)icd regio?,m:f g?:r:? plsnts by
al., 2003). NAA is used to chemically thin fuit, reduce fruit rops, induce flowering incfe s (Kore et
and hence increase production. NAA interacts with genes via producing the enzymes ase fruit size,
synthesis of cell wall and cytoplasmic componerts. NAA initiates continuous flo réquired for the
spraying, cucumbers produced the largest kuits with the thickest flesh (Das and Ra b?arr?g:gf;er NAA
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' ic acid | i applied in a number of ways to change plan
Gibbereliic acid is a vital growth regulator that may be appl byt ol Aot o=

i i l.
rowth, yield, and features that affect production (Rafegkher et al., . !
Enown as GA3, is the most well-known of the four main types of glbbe'relhns I‘tpront\r?tegrs sfe:‘i
germination, cambial activity growth, cell elongation, nucleic acid synthesis, protein synthesis,
set, leaf expansion, and dormalcy break (Devlin and Witham, 1986).

2. MATERIAL AND METHODS

" Effect of plant growth regulators dn growth) yleld and frult quality
-4" was conducted al Horiculture Research Field,
m Higginbottom Unlvers?y of Agriculture,

Covevanl ke Lile

The present investigation on
of Bottle Gourd (Lagenaria siceraria) cy MGH
Department of Horticulture, Nainl Agricultural Institute, Sa _
Technology and Sciences, Prayagra;\during midr- March to 2- August during the year
' > Qlalz 9

2.1 Experimental Design and Treatments

2019

ployed. Three replications wer€ used

For theexperiment, a bottle gourd cultivar called MGH-4 was em 2
variety MGH-4 was treated wit

in the Randomized Block Design experiment. The bottle guard
gibberellic acid {30, 40, 50. 0. 70, and 80 ppm) a"d NaphthaleNe acetic acid (30, 40, 50, 60, and 70 o

5 i | eGn
ppm) @"2, 4, and 6 days after planting (DAS)} The important aspects of th? plaNt growth _regulatqrs — o "
used in the experiment. Throughout e course of the experimet, a total o' 12 treatMents including W

“7 Jarious concentrations of NAA and GA, were used. The treatments were T1 (Control), T2 (30 PPM Co ki w.oe

NAA), T3 (40 ppm NAA), T4 (50 ppm NAA), T5 (60 ppm NAA), T6 (70 pp™ NAA), T7 (80 ppm NAA)
T8 (30 ppm GAg), T9 (40 ppm GAg), T10 (50 ppm GAg), T11 (60 pp™ GAgz) and T12 (70 pp™ GAj).
Due to the size of the plant population, it was difficult to observe every plant, thus the techMique of
random sampling was employed to document observations of the Mumerous attributes of the plants
during the investigation. Three plants were randomly selegted from a represantative samp|ing af iha

entire popuintien frem eaoh plot.
¢ : ﬁ ‘Q} L7 Oy
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Yield Pafameters

2.2.1 Ffuit Length (cm): A random sample ten fruit was taken from each plot to record fruit
characteristics viz., fruit length and fruit circumference, fruit length was measured from the peduncle
end of fruit up to the blossom scar point with the help of measurifg tape. Total length of ten fruit was
divided ten to obtai” average length of the fruit variety.

2.2.2 Fruit Diamete’ (cm): The same fruits used for measuring the length of fruit were taken for
measuring the diameter. Diameter of fruit was measured with the help of Vernier callipers and the
average fruit diameter was calculated:

2.2.3 Ffuit Weight (kg): The total yield of plot was recorded i" kg a"d divided by the number of fruits
of that plot to obtain average weight of edible green fruit or a variety in a particular replication.

2.2.4 F'uit Yield Pel Hectare (t/ha): ffuit yield at physiological maturity was recorded from the
harvested fruits of Met plot iN each replicatio” and the average of three replications was expressed as

Vha: ‘:

Quality pafameters

2.2.5 T.S.S. (°Brix): T.8.8. (Total Soluble Solids) conte™ of a solution is determined by the index of
refraction. This is measured using a hand refractometegyand is referred to as the degrees Brix. Brix is -—‘} elcle
the ter_m usg:d whel a refractometer equipped with a scale, based on the relationship betwes n : 3
refractive indices at 20°C and percentage by mass of total soluble solids of a pure aqueous sucros e
This tests the solids concentration of a sucrose containing solution.
2.2.6 Ascorbic Acid (Vitamin C) (mg/100gm): Ascorbic acid content of fruit was d .
: = ‘ : etermin
d!Iutmg the known volume of jujge with 3 perceM meta-phosphoric acid and titrating l.-.lit:dz %y
diclorophenol-indophenol solutior{(A.O.A.C., 1980)4ill the faint pink colour was obtained B
2.2.7 Seed-Pulp Ratio: Seed pulp ratio at physiological maturity was recorded b Pl )
(flesh) to weight of seed. Y ¥ weight of fruit pyp
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3. RESULTS AND DISCUSSION \_pagervnedta(

rowth }
The findings of the current study on the impact of plant growth regulat(irs ?n bo;ﬂ:l g::;:rigemw
@eharacteristics.» The findings have been explained in terms of the effecls OI seVdre B seiloning
treatments. The results of the experiment have been presented separatély uncé . the
ings '

2?33 r]l?ength (cm): Fruit length data shows the significant result TNe maXimum Ileggthasoiog:g
recorded in T7NAA 80 ppm was 48.00 cm followed by T10 GA3 sr? ppm (45 5(|) cm) which w
to be at par with each other and both treatments were superior to te T1 cOnptro! (32 33) i

Mandal and Maity (1990), observed that bottle gourd cv. Pusa Summer Prohﬂg Lon(giI or g
with the growth regutators MAA (100 or 200 ppm), QA3 (28 or 80 'ppm)t ?thul (r'llll:ll'lop 601'2 LA
ppm), MH (100 or 200 ppm) or morphactin (25 or 50 ppm). Highest Iruit leNgth ( cm
obtained with 100 ppm NAA.

Fruit Diameter (cm): Fruit diameter data shows the signiﬁcant result. The maximum‘diameter of frut
recorded in T9 C(;A3)4O ppm (23.89 c¢m) followed by T7 NAA 80 ppm (22.94 ¢M) Which was found to
be at par with each other. Minimum was found in treatMent T1 control (13.44 cm). .
Avmitlan i afgianﬁ and Choudhary (1989]'and Chovatia et al., (2010). Mandal and lealtty (1990)
. observed that boitle gourd cv. Fusa Summer Prolific Long treated with the growth regu'alors MAA
{5 oi<ed (100 or 200 ppm.), GA3 (25 or 50 ppm) Ethrel (ethephon) (1o or 20 ppm.), MH (100 or 200 ppm) or
e morphactin (25 or 50 ppm.). Highest fruit girth (22,5 cm) was obtained with 50 ppm GA3.

Fruit Weight (kg): Fruit weight data shows the significant results. The Maximum Weignt of fruit
recorded in T9 GA3 40 ppm (1.27 kg) followed by T7 NAA 80 pp™ (0.96 kg) which Was found to be at
par with each other and both treatments were observed superior to the T1 coMtro| (0.69 kg).

b e AY (Dixit and Mishra (2006)veported that application of growth regulators like GA3, (25 or 50
WIS ET oom), ethrel (ethephon) (250 or 500 ppm) and NAA (50 of 100 ppm) i bitter gourd cv. CoiMbatore
' long (green). Among the growth regulators, GA3 at 50 ppm was found to be the Most effective for
L7 VT higher fruit weight (1.74 kg).

Fruit Yield Per Hectare (t/ha): Total fruit yield per hectare varies fro™ 16.85 t/ha to 58.45 t/ha
Analysis of total yields per hectare data shows the significant results. Maximu™ fruit yield recorded in
T9 GA3 40 ppm (58.45 t/ha) followed by T7 NAA 80 ppm (42.49 t/ha) which was found to be at par

with each gther. Minimum fruit yield per hectare was recorded in treatment T1 control (16.85 t/ha)
aA ek v - Merwade et al., (2006)3Teported that Application of growth Tegulators like GA3 (25 or 50
- ?’ ppm};“ethrel [Ethephon] (250 or 500 pp™) and NAA (50 or 100 ppm) in bitter gourd cv. Coimbatore
ARG long (green). AMong the growth regulators, NAA at 50 ppm was found to be most effective for fruit
o -, yield (18.16 ¥ Sharma et al., (1998) found in his studies with the cultivar Pusa summer Prolific
At E ' _Longthe planis were treatedwith several growth regulators, some were applied at the 2- and 4-true
soMe 35 and 45 days after sowing. Data are tabulated on growth, flowering and

leaf stages a
yields. The highest average yields were obtained with GA3 at 50 ppm (316.8 g/ha) and with Atonik
[Nitrophenolate-sodium+nitroguaincol-sodium] at 0.1% (316.2 g/ha). The control yield was 116.7 q/h.

\,/
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T.8.S. (°Brix): total soluble solid data shows the significant result. The maximum T.S.S was recorded
in T9 GA3 40 ppm (17.89 °Brix) followed by T7 NAA 80 ppm (16.17 °Brix) was found to be at par with
each other. The MiniMum was recorded in treatment T1 (5.36 °Brix).

Ascorbic Acid (Vitamin C) (mg/100gm): Ascorbic acid varies from 10.77 mg/100gm to 6.83
mg/100gm. Analysis Of asCorbic acid data shows the significant result. Maximum ascorbic a.cid
recOrded in T9 GA3 40 ppm (10.77 mg/100gm) followed by T7 NAA 80 ppm (9.60 mg/l00gm) which
was found to be at par with each other and minimum in T1 control (6.83 mg/100gm of fruit pul ) '
Seed-Pulp Ratio: Seed-Pulp Ratio data shows the significant result. Th g
was recorded in T9 GA3 40 ppm (1:9.16) followed by T7 NAA 80 ppm (
at par with each other as compare to control T1 (1:5.05).

e maximum seed-p up ratio
1:8.68) which was found 4o be
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TABLE 1. Effect of Plant Growth Regulators on Growth Parameters of Bottle Gourd (Lagenaria
sicelala)cv.MGH-4
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"Sr. | Treatments | Fruit | Fruit | Fruit Fruit | T.S.S. Ascorbic | Seed-
No. | Length | Diameter | Waight Yield (°Brix) Acid Pulp
(cm) (cm) (W) Per | (vitamin C) | Ratio
Hectare | (mg/100gm)
b o |_{tha) |
1. | T1 (Conffol) 32.333 13.443 0687 | 16847 | 5363 6.830 L5.047 1
e +-rz (o pem T 548y TRy Tovey oy ez T uwro T ywor YOS
NAA) | =
3. | T340 ppm | 396f7 | 19250 0867 | 34687 | 11.633 8143 6.680
T I S .
4. | T4 (50 ppm 39.1%7 20.02 0.670 | 22.140 | 12.613 | 7.803 7.833
NAA) 1] il - |
5. | T5(60ppm | 4225¢ | 18.973 0803 | 30.867 | 13.557 8.553 8.280
NAA) - A
6. | T6 (70ppm | 4399 | 17.250 0.817 | 20427 | 15.640 9.220 | 8.007
NAA) 5
7. | T7(80ppm | 4800p | 22.943 0.957 | 42.487 | 16.170 9.603 8677
8. | T8 (30ppm | 41.33% | 19.223 0.887 | 21733%}15.353 8.593 6.583
GA) - | S
9. | T9(40ppm | 39.25¢° | 23.890 1273 | 58.447 | 17.887 10.773 9.157
; GAy) .
10. [ T10 (50 ppm | 4550¢ | 20807 0943 | 23600 | 14.537 8.657 7.003
GAs) 3y
11. | T11 (60 ppm | 41.1¢7 | 18973 0863 | 29220 | 13.343 7.900 7.037
GA3) -
12. | T12 (70 ppm | 4149 | 18,277 0847 | 26430 | 13.997 7.780 6.183
GA3) . - '
SEm (%) 0.89 0.73% [“%.0.03 3.15 0.18 0.24 0.19
C.D. at 5% 1.87 1.53% 0.07 6.56 0.37 0.51 0.41
| of Level
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CONCLUSION , ‘
| & A z —l { .
' N X Conb, Vi 4
According to the findings of the current study, "Effect of Plant Growth Regulators on Grpwﬂw Y;eld(; ( i v
and Fruit Quality bf Bottle Gourd (Lagenaria siceraria) cv MGH-4,".the treatment Tg, which mvc(j)fv,l.t Helh
applying 40 ppm GA,; at the 2 and 4 leaf stages, was found to be supeérior in terms of bottle gourd Iru

yield and quality parameters Awera -t
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