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ABSTRACT 
The analysis of variance revealed significant genetic variation among 22 bottle gourd 

genotypes. Genotypes such as AAB Gourd 2021, AA Bottle GR-1, Anmol F1, GGAS BoG-

10, HBO-373 D, and Bulb F1 demonstrated high germination rates, making them reliable 

choices for cultivation. The number of fruits per plant is directly linked to yield and 

productivity. Genotypes Jambo F1, Jalal F1, BG-02, and GGAS BoG-12 showed the 

highest fruit counts per plant, making them ideal for maximizing yield. Other genotypes, 

such as AAB Gourd 2021, Anmol F1, Bulb F1, and others, displayed good to moderate 

productivity. GGAS BoG-12, Diamond 3030, Faisalabad Round, and CBS-402 offered a 

mix of round and pear shapes, while genotypes like AAB Gourd 2021, AA Bottle GR-1, 

Jambo F1, and MV-630 F1 produced long fruits. Most other genotypes had round-shaped 

fruits. In terms of color, genotypes ranged from light green to dark green, with specific 

preferences varying by market. Fruit weight significantly impacts overall yield and market 

value. GGAS BoG-12 had the heaviest fruit weight at 450.5 g, indicating high yield 

potential and market preference for larger fruits. BG-02, HBO-373 D, Anmol F1, and 

others showed good fruit weights. Lower fruit weights were noted in genotypes like Norvin 

F1, Faisalabad Round, Nelwin F1, and others, which might cater to niche markets 

preferring smaller fruits. 

 

INTRODUCTION

Bottle gourd [Lagenaria siceraria (Mol.) Standl.] 

belongs to the Cucurbitaceae family, subfamily 

Cucurbitoideae, and tribe Benincaseae. It has a 

diploid somatic chromosome number of 2n=2x=22 

and originates from Africa. The Cucurbitaceae 

family includes 118 genera and 825 species, widely 

distributed across warmer regions of the world. 

The names "lagenaria" and "siceraria" are derived 

from Latin words meaning bottle and drinking 

vessel, respectively. Bottle gourd plants are annual 

vines that grow on the ground, similar to other 

members of the pumpkin family, and die at the end 

https://policyresearchjournal.com/
mailto:azam.khan@uaf.edu.pk


 

 

https://policyresearchjournal.com 
| Iqbal et al., 2024 | Page 1926 

of each growing season. The stem is deeply 

grooved, angular, and about 1 cm thick with 5-6 

branches. The leaves are prostrate or branching 

with two tendrils at the base of the leaf stalk. The 

plant has a wide and spreading root system, colored 

from white to pale cream, with a taproot 

penetrating 60-80 cm deep. Flowers are 

monoecious, with white solitary male and female 

flowers found on different axes of the same plant, 

favoring cross-pollination. The large white flowers 

open at night, and the female flowers are short-

stalked. The fruit varies greatly in form, shape, and 

size, producing different shaped and sized fruits 

from round to large elongated with narrow necks. 

Bottle gourd is significant in the plant kingdom due 

to the diversity of its fruit shapes, colors, sizes, and 

uses, and is extensively grown in the tropics and 

subtropics for its edible fruits. Tender fruits are 

used as vegetables and for making sweets and 

pickles, particularly in hilly areas. The fruit has a 

moderately hard rind, thick edible flesh, and a 

central cavity containing numerous seeds. Seeds 

are typically plump, tan or soft white, covered with 

a testa or seed coat, flat, and rectangular to narrow 

trapezoidal in shape, ranging in color from whitish 

to dark brown (Arvind et al., 2012). The fruit is rich 

in proteins, minerals, amino acids, and fixed oils. 

Bottle gourd fruits are known to help cure various 

diseases, such as asthma, pain, ulcer, constipation, 

and bronchial disorders. They are an excellent 

source of essential fatty acids, antioxidants, 

vitamins E, A, and C, and sterols. Known locally 

as Ghia Kaddu, bottle gourd is widely cultivated in 

Pakistan for its versatility and nutritional benefits, 

with cultivation occurring in both the rainy and 

summer seasons and fruits available year-round in 

markets. Despite its nutritional benefits and 

widespread cultivation, several challenges hinder 

the productivity and quality of bottle gourd. Low-

yielding cultivars are one of the primary issues, as 

farmers often rely on traditional varieties that do 

not produce high yields. Climate change poses a 

significant threat to cultivation in Pakistan, with 

rising temperatures, erratic rainfall patterns, and 

increased frequency of extreme weather events 

adversely affecting crop growth and yield. Farmers 

need to adopt climate-resilient farming practices, 

such as drought-tolerant varieties, mulching, and 

rainwater harvesting, to mitigate the impact of 

climate change. 

Genetic variability within plant populations is 

essential for selection programs in plant breeding. 

A higher degree of variability provides breeders 

with greater opportunities to select desirable traits 

(Bakhsh et al., 2003). Genetic diversity is crucial 

in plant breeding because hybrids derived from 

lines of diverse origins typically exhibit greater 

heterosis (hybrid vigor) than those from closely 

related strains. These methods are vital for 

assessing genetic diversity and identifying 

genotypes within species. 

Bottle gourd cultivation in Pakistan faces multiple 

challenges, including low-yielding cultivars, pest 

and disease management, soil and water 

management, climate change, market access, and a 

lack of research and development (Gorasiya et al., 

2012). Addressing these issues requires a multi-

faceted approach involving the adoption of 

improved varieties, integrated pest management, 

efficient resource management, climate-resilient 

practices, and increased research efforts. 

Considering these problems, an experiment was 

planned to evaluate the germplasm of bottle gourd 

to identify promising genotypes. 

 

Materials and Methods 

The study was conducted at Vegetable Research 

Institute, Faisalabad during  kharif season of 2023. 

The soil of the experimental plot was clay loam in 

texture. The experiment was laid out in randomized 

complete block design having 22 genotypes Table 

1 and three replications. The field was plowed to a 

fine tilth and plotting was made according to the 

experimental treatments. Field was irrigated before 

dibbling the seeds and thereafter once a week. The 

soaked seeds were sown in well prepared seed bed 

at a depth of 1 cm. Row to row and plant to plant 

distance was kept as 2 m and 50cm, respectively. 

Recommended doses of farm yard manure (20 t ha-

1) and NPK (200:100:100 kg NPK/ha) fertilizers 

were also applied. FYM (N = 12.23 g kg-1, P = 7.24 

g kg-1, and K = 86. mg kg-1), phosphorus, and 

potash were applied at sowing while nitrogen was 

given in three equal splits that is at sowing, one 

month after sowing, and at flower initiation stage. 

Irrigation source was canal water. Uniform 

irrigation at a depth of 7.5 cm was given to all the 

experimental plots. First irrigation was given 
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immediately after sowing while subsequent 

irrigations were given with two weeks interval. 

Last irrigation was given two days before first 

picking. First picking was done after 80 days of 

sowing, while second and third pickings were done 

on weekly basis. Weeds were controlled manually. 

Red pumpkin beetles, fruit flies, and caterpillars 

were controlled by spraying Malathion 50 EC (1 

ml/lit) before one month of harvesting. Data were 

recorded Germination (%): Germination %age was 

calculated by counting the total number of plants 

emerged in each treatment and % germination was 

calculated with the formula. 

Fruits per plant was recorded by selecting three 

plants randomly from each treatment at every 

picking (Harika et al., 2012). The total number of 

fruits picked were counted and then averaged to 

number of fruits plant-1. Fruit shape was visionary 

observed and recorded . 

Fruit Color was recorded through observation of 

fruits harvested from selected plants. Fruit weight 

(g): The weight of 10 fruits selected randomly from 

each treatment and weighed in grams with a digital 

balance and their mean was determined. Fruit yield 

(tons ha-1): Total weight of all the harvested fruits 

from each picking was weighed and fruit yield per 

hectare was calculated. 

 

Results and Discussion 

The analysis of variance confirmed the existence of 

genetic variation among 22 genotypes.  

Germination percentage is an important measure of 

seed viability and vigor, indicating the potential 

success of crop establishment. The germination 

percentage observed in bottle gourd genotypes was 

significant. Genotypes AAB Gourd 2021, AA 

Bottle GR-1, Anmol F1, GGAS BoG-10, HBO-

373 D, Bulb F1 – These genotypes exhibit high 

germination rates, making them reliable choices 

for cultivation. HBO-245 E, Diamond 3030, 

Norvin F1, Faisalabad Round, Nelwin F1, Maloki 

F1, Super Anmol F1, Round Ball – These 

genotypes show good germination rates but are 

slightly lower than the top performers. Jalal F1, 

VRIBG-02 – These genotypes have significantly 

lower germination rates, indicating poor seed 

quality or other viability issues (Hegazy et al., 

2011). High germination rates are essential for 

successful crop establishment, ensuring that a 

larger proportion of seeds will develop into healthy 

plants. By selecting genotypes with higher 

germination percentages, farmers can improve 

their chances of achieving a robust crop stand 

(Hidayatullah et al., 2012). The number of fruits 

per plant for the different bottle gourd genotypes 

presented in the Table 2. This measure is crucial as 

it directly impacts the yield and productivity of the 

crop.  Genotype Jambo F1 (11.4 fruits/plant), Jalal 

F1 (11.3 fruits/plant), BG-02 (10.3 fruits/plant), 

GGAS BoG-12 (10.2 fruits/plant). These 

genotypes demonstrate the highest number of fruits 

per plant, making them ideal choices for 

maximizing yield. AAB Gourd 2021, Anmol F1, 

Bulb F1, HBO-245 E, Norvin F1, Nelwin F1, 

Maloki F1, Super Anmol F1, Round Ball, MV-630 

F1, Nawab No. 85 these genotypes show good to 

moderate productivity, suitable for stable and 

reliable yield. HBO-373 D, GGAS BoG-10, 

Faisalabad Round, CBS-402 genotypes exhibit 

lower fruit counts, indicating room for 

improvement in terms of productivity (Husna et 

al., 2011).  GGAS BoG-12, Diamond 3030, 

Faisalabad Round, CBS-402 genotypes offer a mix 

of round and pear shapes, providing variety in the 

market and appealing to diverse consumer 

preferences. AAB Gourd 2021, AA Bottle GR-1, 

Jambo F1, MV-630 F1had log fruits. Long fruits 

are generally preferred for their uniform shape and 

ease of slicing, making them versatile in culinary 

applications. BG-02, HBO-373 D, Anmol F1, Bulb 

F1, GGAS BoG-10, HBO-245 E, Norvin F1, 

Nelwin F1, Maloki F1, Super Anmol F1, Round 

Ball, Jalal F1, Nawab No. 85, VRIBG-02 were of 

round shape. Understanding the fruit shape 

preferences helps farmers choose the right 

genotype to meet market demands and optimize 

their crop's commercial value (Ilyas et al., 2017). 

By selecting genotypes that produce the desired 

fruit shapes, they can better cater to consumer 

preferences and enhance the profitability of their 

produce (Jan et al., 2000). The fruit colors of 

various bottle gourd genotypes listed in the Table 
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2. Fruit color is an important characteristic that can 

influence consumer preference and marketability. 

Light Green to Green Spectrum: GGAS BoG-12, 

AAB Gourd 2021, Jambo F1, Anmol F1, Bulb F1, 

GGAS BoG-10, Diamond 3030, Faisalabad 

Round, Round Ball, MV-630 F1, Nawab No. 85, 

CBS-402, VRIBG-02 (Janaranjani et al., 2015). 

These genotypes offer a visually attractive color 

gradient that ranges from light green to green, 

making them popular in fresh produce markets. 

Green to Dark Green Spectrum: BG-02, Nelwin 

F1, Super Anmol F1, Norvin F1. Fruits that 

transition from green to dark green indicate 

maturity and are often associated with richer 

flavors and higher nutrient content (Singh et al., 

2014). Consistently Light Green: AA Bottle GR-1, 

HBO-373 D. These genotypes produce 

consistently light green fruits, which are 

commonly preferred for their fresh and tender 

characteristics. Consistently Dark Green: HBO-

245 E, Maloki F1, Jalal F1 Dark green fruits are 

seen as mature and flavorful, which might cater to 

specific consumer preferences (Munir et al., 2013). 

Understanding the color preferences in the market 

helps to select the right genotypes that can meet 

consumer demands and enhance the marketability 

of produce. By choosing genotypes with the 

desired color characteristics, farmers can ensure 

better acceptance and profitability of their crops. 

Fruit weight is an important factor as it impacts 

overall yield and market value (Pandit et al., 2009). 

The genotype GGAS BoG-12 indicated the 

heaviest fruit weight 450.5 g indicating a high 

potential for overall yield and market preference 

due to larger individual fruits (Sivaraj et al., 2005). 

Slightly lower than GGAS BoG-12 but BG-02 still 

among the top performers in terms of fruit weight, 

had fruit weight 425.4 g making it a valuable 

genotype for farmers. HBO-373 D, Anmol F1, 

Bulb F1, GGAS BoG-10, HBO-245 E, Diamond 

genotypes show good fruit weights that can 

contribute to substantial yield and market value 

(Rahman et al., 1990). Norvin F1, Faisalabad 

Round, Nelwin F1, Maloki F1, Super Anmol F1, 

Round Ball, MV-630 F1, Jalal F1, Nawab No. 85, 

CBS-402, VRIBG-02 genotypes had lower fruit 

weights, which might suit specific markets that 

prefer smaller fruits. Higher fruit weights directly 

contribute to higher overall yield per plant, making 

the top performers desirable for commercial 

cultivation (Rami et al., 2017). Different markets 

have varying preferences for fruit size. High fruit 

weight genotypes are ideal for markets that prefer 

larger fruits, while lower weight genotypes might 

cater to niche markets seeking smaller, tender fruits 

(Samadia , 2002). 

The overall assessment of the genotypes revealed 

that some exotic varieties outperformed the local 

check variety in both fruit yield and quality 

attributes. This suggests that the local variety has 

lost its viability and yield potential and should be 

replaced with a more suitable genotype (Vaniya et 

al., 2008). Among the exotic varieties, GGAS 

BoG-12 emerged as the most promising alternative 

due to its superior performance across all evaluated 

genotypes. GGAS BoG-12 exhibited a high 

germination percentage and a quicker germination 

period, likely due to its genetic makeup and seed 

vigor (Shermila et al., 2016). The earlier 

germination of this genotype likely aligned better 

with the existing environmental conditions such as 

light and temperature, and its robust seed vigor and 

viability contributed to faster seed germination 

compared to genotypes that took longer to 

germinate (Husna et al., 2011; Mangala et al., 

2016). The higher germination percentage, earlier 

maturity, and higher fruit yield observed in certain 

genotypes are notable. Jan et al. (2000) and 

Tamilselvi et al. (2017) attributed the higher 

germination percentages in bottle gourd to greater 

seed viability and vigor of certain genotypes. 

Research by Harika et al. (2012), Shaikh et al. 

(2012), Kappal et al. (2015), and Priyanka et al. 

(2017) found that darker-colored genotypes are 

commercially more attractive than light green 

ones.GGAS BoG-12 stands out for both its quality 

and higher fruit yield. The significant fruit yield 

recorded for this genotype indicates its substantial 

yield potential and suitability to the agro-climatic 

conditions of the study site. Differences in fruit 

yield among various genotypes can be attributed to 

their genetic makeup and their responses to soil 

macro- and micro-climates.The higher yield 

observed in GGAS BoG-12 is likely due to its 

greater fruit weight, as fruit yield is correlated with 

yield components. This correlation has been 

supported by research from Vaniya et al. (2008), 

Singh and Singh (2014), and Janaranjani and 
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Kanthaswamy (2015). Bakhsh et al. (2003) 

suggested that bottle gourd production in the 

country could be enhanced by expanding the 

cultivation area is challenging due to already 

saturated agricultural land. Continuously 

improving resource management and utilization by 

growers. Screening for new genotypes with higher 

yield potential and better quality attributes. 
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Table 1: List of Genotypes Selected for experiment 

Sr.NO Genotypes SR.NO Genotypes 

1 GGAS BoG-12 12 Norvin F1 

2 BG-02 13 Faisalabad Round 

3 AAB Gourd 2021 14 Nelwin F1 

4 AA Bottle GR-1 15 Maloki F1 

5 Jambo F1 16 Super Anmol F1 

6 HBO-373 D 17 Round Ball 

7 Anmol F1 18 MV-630 F1  

8 Bulb F1 19 Jalal F1 

9 GGAS BoG-10 20 Nawab No. 85 

10 HBO-245 E 21 CBS-402 

11 Diamond 3030 22 VRIBG-02 
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TABLE 2: MEAN VALUES OF BOTTLE GOURD GENOTYPES FOR YIELD AND YIELD 

RELATED TRAITS 

Sr.NO Genotypes Germination 

(%) 

No. of 

fruits/plant 

Fruit 

shape 

Fruit color Fruit 

weight 

(g) 

Fruit 

yield  

(t/ha) 

1 GGAS 

BoG-12 

86.4 10.2 Round-

Pear shape 

Green to 

dark Green 

450.5 32.3 

2 BG-02 72.2 10.3 Round 

type 

Green- to 

Dark green 

425.4 31.3 

3 AAB 

Gourd 2021 

100.0 9.3 Long type Light green-

Green 

410.2 30.3 

4 AA Bottle 

GR-1 

93.0 7.8 Long type Light green 395.3 29.6 

5 Jambo F1 84.7 11.4 Long type Light green 

to Green 

390.4 29.4 

6 HBO-373 

D 

88.9 7.3 Round 

type 

Light green 380.6 26.8 

7 Anmol F1 90.3 8.6 Round 

type 

Light green 

to Green 

378.2 29.4 

8 Bulb F1 88.9 7.8 Round 

type 

Light green 

to Green 

350.5 27.4 

9 GGAS 

BoG-10 

90.3 7.2 Round 

type 

Light green 

to Green 

345.2 27.1 

10 HBO-245 E 73.6 8.7 Round 

type 

Dark green 300.2 26.4 

11 Diamond 

3030 

81.9 7.9 Round-

Pear shape 

Light green 

to Green 

295.6 26.3 

12 Norvin F1 79.2 8.0 Round Light green- 

to Dark 

green 

260.1 25.5 

13 Faisalabad 

Round 

87.5 7.1 Round-

Pear shape 

Light green 

to Green 

240.1 24.8 

14 Nelwin F1 84.7 8.3 Round Green- to 

Dark green 

238.2 24.7 

15 Maloki F1 81.1 9.0 Round Dark green 238.1 24.6 

16 Super 

Anmol F1 

82.2 8.2 Round Green- to 

Dark green 

235.5 24.3 

17 Round Ball 80.6 7.7 Round 

type 

Light green-

Green 

230.8 23.8 

18 MV-630 F1  75.0 7.7 Long type Light green-

Green 

220.1 23.0 

19 Jalal F1 55.6 11.3 Round Dark green 215.2 20.5 

20 Nawab No. 

85 

72.2 8.1 Round Light green-

Green 

205.1 20.0 

21 CBS-402 81.9 7.0 Round-

Pear shape 

Light green-

Green 

195.6 19.5 

22 VRIBG-02 51.4 8.4 Round Light green-

Green 

175.2 16.0 
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Fig 1. COMPARISON OF FRUIT WEIGHT PER PLANT OF DIFFERENT GENOTYPES 
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