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Seedling Age Impact on Growth and Yield of Bitter Gourd
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Abstract: Field experiments were conducted to determine the growth and yield of bitter gourd in response to
seedling age during the years 2011 and 2012. Minimum days to 1st picking, maximum availability period, yield
and net profit were observed in 40 days old seedlings and 100% survival rate was observed in all three (40, 50
and 60 days) ages of seedlings. Seedlings of varying ages did not fluctuate greatly in yield and yield
components in the field, although, all seedlings had higher early yields than the directly seeded controls.
Maximum gross margin (US $1777.7 haG1) was achieved in 40 days old seedling as compared to direct seeded
crop (US $337.5 haG1). Results from these experiments suggest that 40 days may be reasonable target age for
transplanting bitter gourd seedlings.
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INTRODUCTION

Bitter gourd (Momordica  charantia  L.) is one of the
most popular vegetables in Southeast Asia. It is a member
of the cucurbitaceous family along with cucumber,
squash, watermelon and muskmelon. Native to China or
India, the fast-growing vine is grown throughout Asia and
is becoming popular worldwide (Palada and Chang,
2003). In Pakistan, bitter gourd is cultivated at an area of
6107 hectares with an annual production of 57190 t
(GOP., 2014). Seedlings are used comprehensively to
establish a range of vegetable crops, including cucurbit
species. Considerable research has been conducted
concerning production, quality and establishment of
vegetable transplants, particularly for certain solanaceous,
cruciferous and cucurbit crops (Hall, 1989). The
performance of any crop depends upon the quality of the
seed used for sowing, various environmental factors, type
of cultivar and cultural practices, etc. Among all these
factors, optimum age of seedling is one of the factors,
which affect growth and yield, but generally, this factor is
ignored by the farmers. The optimum seedling age
depends on the soil, environmental factors (temperature,
moisture),  location and cultural practices (Weston, 1988).
Best possible vegetable crop production can only be
accomplished if successful stand establishment is
achieved first, as each plant contributes to total crop yield
(Orzolek, 1996). Many vegetable growers use seedlings
to improve stand establishment. Some advantages of
using seedlings as compared to direct seeding of crops
include more proficient use of expensive hybrid seed,
prevention of adverse environments such as cool soils,

enlarged crop uniformity and improved earliness of crop
productivity (NeSmith and Duval, 1998). Successful use
of transplanted seedlings depends largely on the ability of
the plants to resume growth rapidly following
transplanting (McKee, 1981). Several studies have
compared yields and above-ground growth of seedlings
and  direct  seeded  cucurbit  crops   (Hall,   1989;
NeSmith and Duval, 1998). The rate of root production
has a direct influence on nutrient acquirement and
successive crop yield (Barber and Silberbush, 1984). The
type of root system developed for seedlings can differ
from that of direct seeded plants, mainly for crops having
a prominent tap root system (Leskovar and Stoffella,
1995). The growth and development of roots and shoots
are in proportion and any disorder to their proportion can
change crop growth (Taylor and Arkin, 1981). Several
investigations have concentrated on the influence of
seedling age on subsequent crop performance. The
objective of this research was to examine the effect of
seedling age on growth and yield of bitter gourd.

MATERIALS AND METHODS

Experiments were conducted at Directorate of
Vegetable, DHRD, NARC, Islamabad, during 2011 and
2012. Location of experimental site is at 73.08°
(longitude), 33.42° (latitude) and 683 msl (Elevation).
Bitter gourd was transplanted or direct seeded in the field
in a randomized complete block design (RCBD) with
three replications. Following four treatments were made
in   spring   2011   and   2012   under   field   condition.
T0: Traditional  direct  sowing  practice,  T1:  40  days  old
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seedlings, T2: 50 days old seedlings, T3: 60 days old
seedlings. Farm Yard Manure @ 7 t haG1 was included in
soil as organic amendment for transplanting of seedlings.
Seeds of bitter gourd var. (Faisalabad long) were sown in
plastic tubes in traditional practicing media of FYM, sand
and soil in proportion of 1:1:1, respectively and were
germinated under plastic tunnels. Nursery of bitter gourd
was transplanted during first week of March, 2011 and
2012 with row to row and plant to plant distance was
maintained at 1.5 m and 50 cm, respectively. Data were
collected on days to 1st picking, availability period,
survival (%), yield plantG1 (gm), yield (t haG1), gross
return haG1 and gross margin haG1. Means of the examined
traits were ranked according to Least Significant
Difference (LSD) Test (Steel et al., 1997). The
experiment was replicated thrice. The data were analyzed
using Statistix 8.1 software package.

RESULTS AND DISCUSSION

Days to 1st picking, availability period and survival
(%): Results indicated days to 1st picking having
significant  difference  with  minimum  days  (40.33)  for
40 days old seedlings and maximum days (80.50) for
direct seeded plants. The mean values gave significant
results with maximum (86.50) and minimum (51.50)
availability period for 40 days old seedlings and direct
seeded   plants,   respectively.    Survival    rate    showed

Table 1:  Meteorological data during the study period of 2011 and 2012
Max temp Min temp Relative Rainfall 

Period of study (°C) (°C) humidity (%) (mm)
January (2011) 17.3 1.8 71.3 8.32
February (2011) 17.7 5.8 75.8 78.73
March (2011) 25.8 10.2 63 53.19
April (2011) 28.8 13.5 61 53.96
May (2011) 38.1 20.4 45 17.29
January (2012) 16.9 1.32 68.5 59.06
February (2012) 17.4 3.24 70.1 44.12
March (2012) 24.9 8.9 58.6 15.95
April (2012) 29.9 15.0 54.7 40.93
May (2012) 26.2 18.3 38.4 9.47
Max temp: Maximum temperature, Min temp: Minimum temperature,
Source: Metrological Section, Water Resources Research Institute
(WRRI), NARC, Islamabad

significantly higher difference (100%) in all three (40, 50
and 60) age of seedlings as compared to direct seeded
plants (81.67%). Higher survival rate also increases per
unit area production of bitter gourd (Table 2). First
picking was greater for transplanted plants as compared to
direct seeded crop. Less yield of direct seeded crop might
be due to the effect of weather pattern on pollinator
activity and successive fruit set (NeSmith and Duval,
1998). Singh et al. (2010) also verified the method of
raising seedlings for early harvesting of cucurbits in India.
Minimum survival rate in direct seeded crop might be due
to reduced root growth. Lowest survival of bitter gourd
crop  in  direct  sowing  method  was  also  noted  by
Handley and Hutton (2003). Nonetheless, all seedling
treatments showed statistically parallel for all above
described variables. These results are also supported by
Hasandokht and Nosrati (2010). It is also evident from the
two years mean values that seedlings regardless of their
age produced fruits earlier compared to direct seeded crop
(Table 2). The difference in days to first picking during
both  years  might be due to variation in temperature
(Table 1). The higher temperature during growth period
improved the early production of pistillate flowers leading
to early harvesting. NeSmith et al. (1994) also described
that production of pistillate flowers in summer squash was
enhanced by high temperature. Maximum survival rate
contributed to increase production per unit area of bitter
gourd.

Yield,   gross   return   and   margin:  Table  3  shows
that   40   days   old    seedlings    have    maximum
(1210.4 gm) yield plantG1 and in direct sowing method
minimum (678.9) yield plantG1 was observed having
significant difference in all treatments. Yield (t haG1)
showed significant difference in all treatments with
maximum  (17.93)  and  minimum (8.20) yield t haG1 in
40 days old seedling and direct sowing method,
respectively (Table 3). The maximum gross return haG1

US ($) 3600.4 was obtained from 40 days old seedling
while minimum gross return haG1 US ($) 1876.4 was
recorded in direct sowing method and maximum gross
margin haG1 US  ($ ) 1777.7  was  obtained  from 40 days

Table 2: Seedling age response to days to 1st picking, availability period and survival of bitter gourd
Days to 1st picking Availability period (days) Survival rate of plants (%)
----------------------------------------------- ----------------------------------------------- -----------------------------------------------

Treatments 2011 2012 Mean 2011 2012 Mean 2011 2012 Mean
Direct sowing 78.33 82.67 80.50 41.67 61.33 51.50 86.67 76.67 81.67 
40 days old seedlings 39.00 41.67 40.33 81.00 92.00 86.50 100 100 100 
50 days old seedlings 42.67 47.33 45.00 77.33 93.33 85.33 100 100 100 
60 days old seedlings 44.67 49.00 46.83 75.33 96.00 85.67 100 100 100 
Year means 51.17 55.17 68.83 85.67 94.67 94.16

Treatment Year Interaction Treatment Year Interaction Treatment Year Interaction
LSD 1.80 1.27 *NS 1.49 1.05 2.11 5.48 *NS *NS
*NS: Non-significant
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Table 3: Seedling age response to yield variables from bitter gourd
Yield plantG1 (gm) Yield (t haG1)
------------------------------------------------------------------ -------------------------------------------------------------------

Treatments 2011 2012 Mean 2011 2012 Mean
Direct sowing 669.4 688.4 678.9 8.60 7.80 8.20
40 days old seedlings 1195.0 1225.7 1210.4 17.70 18.17 17.93 
50 days old seedlings 910.0 921.6 915.8 13.47 13.63 13.55
60 days old seedlings 788.3 855.9 822.1 11.70 12.70 12.20
Year’s mean 890.67 922.92 12.87 13.07

Treatment Year Interaction Treatment Year Interaction
LSD 100.55 *NS *NS 1.53 *NS *NS
*NS: Non-significant

Table 4:  Seedling age response to gross return and margin from bitter gourd
Gross return haG1 (US$) Gross margin haG1 (US$)
------------------------------------------------------------------ -------------------------------------------------------------------

Treatments 2011 2012 Mean 2011 2012 Mean
Direct sowing 2037.0 1715.8 1876.4 448.8 226.3 337.5
40 days old seedlings 3199.4 4001.5 3600.4 1318.3 2237.2 1777.7
50 days old seedlings 2703.4 3008.8 2856.1 822.2 1244.5 1033.4
60 days old seedlings 2491.6 2794.2 2642.9 610.5 1030.0 820.2
Year’s mean 2607.8 2880.1 799.9 1184.5

Treatment Year Interaction Treatment Year Interaction
LSD 227.98 161.21 322.41 322.41 161.21 227.98

old seedling while minimum gross margin haG1 US ($)
337.5 was recorded in direct sowing method (Table 4).
The age of seedlings is one of the factors affecting the
vegetables yield. The vegetables cultivated from seedlings
produce earlier yields. Various researchers state that the
age of vegetable seedlings affects the early and total yield
not of all vegetables (McCraw and Greig, 1986). It is
anticipated that the seedling age affects the average fruit
weight; seedlings have greater average fruit weight
(Jankauskiene and Brazaityte, 2005). The possible reason
for maximum yield using seedlings rather than direct
seeded crop seems to be greater number of profitable
fruits produced per plant which might have direct
involvement towards high fruit yield. This may be
because of higher or improved biomass, accumulation of
resources and improved water relationship in the plants.
In case of younger seedlings there was lesser biomass and
less storage of food in terms of solutes needed for cellular
elongation and thus less vegetative extension, whereas,
older seedlings were mature enough, thus, restraining
vegetative extension (Shukla et al., 2011).
Approximately, identical views have been reported by
Salik et al. (2000) in tomato who also obtained maximum
yield by using middle aged seedlings. On the other hand,
Naz et al. (2005) obtained maximum yield by using
younger seedlings whereas Montano-Mata and Nunez
(2003) used older seedlings for maximum possible yield.
Different researchers (Hasandokht and Nosrati, 2010;
Orzolek, 2004) also stated that vegetables cultivated from
older seedlings produced higher yields. These results are
also in contrast with the outcomes of Choudhari and More

(2001). Though, according to Liptay (1987), the yields
from the seedlings of different ages are same, in spite of
the same yield from younger seedlings of cucumber.
NeSmith (1994) also described lesser fruit yield in direct
seeded zucchini squash than four weeks old seedlings.
Maximum gross return and gross margin in older bitter
gourd seedlings were endorsed to the higher fruit yield
due to greater availability period and higher survival rate.

CONCLUSION

The results of this two-year’s study showed that
seedling transplantation was better than traditional direct
seeded bitter gourd. Seedlings of 45-60 days old produced
higher fruit yield, gross return and gross margin. Farmers
may be recommended to transplant 45-60 days old
seedlings for commercial bitter gourd production.
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