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GENE ACTION AND HETEROSIS IN POINTED GOURD
(Trichosanthes dioica Roxb.)

ABSTRACT

An experiment was conducted with 17 F, hybrids of pointed gourd obtained by
crossing a male parent to 17 female parents at the experimental farm of Regional
Agricultural Research Station, Ishurdi of Bangladesh Agricultural Research Institute,
Significant differences were observed among the parents and hybrids for most of the
34 characters studied except fruit width. A top cross analysis was performed to
evaluate the Fys. The average performances of the top crosses were lower than that of
the parents for length of internode at first harvest, days to first flowering, fruit
development period and harvest interval. Different parents showed superiority in
respect of different characters. The parent PG009 was superior female parent giving
higher fruit yield per harvest (g). The parent PG00G6 had the highest breeding value in
respect of yield per harvest (g) followed by PG009. PGD06 was also the best parent
for number of fruils per plant, number of fruits per harvest, harvest length and pulp:
seed ratio. Both positive and negative heterosis was found for different characters in
different hybrids. Highly significant and positive heterosis was found in hybrid
PGO21XM2 for fruit weight, pulp weight, dry matter content and yield per harvest.
While, significant and negative heterosis for carly frst flowering was observed in
PGO20XM2, for first flower bearing node number in PGO0O7XM2. These hybrids
might be used in future breeding program to exploit heterosis for better yield in

pointed gourd.
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Chapter I
INTRODUCTION

Pointed gourd (Trichosanthes dioica Roxb.) is originated in India. Bengal-Assam is
the primary centre of origin (Choudhury, 1990). The center of origin of Trichosanthes
is not precisely known but most of the authors agree that India or Indo- Malayan
region as its original home. Pointed gourd belongs to the family Cucurbitaceae having
chromosome number, 2n= 22 (Varghese, 1971; 1972), sub family cucurbitoideae,
tribe Trichosanthae. Trichosanthes is a large genus principally of Indo-Malayan
distribution with about 44 species of which 22 occur in India (Chakravarty, 1982).
Wide variations are found among the existing germplasm of pointed gourd. As it is a
clonally propagated plant, variations in fruit shape, size and markings on them are
known (Bose and Som, 1986). Pointed gourd (Trichosanthes dioica) is one of the
popular cucurbitaceous vegetables, it is grown almost in all districts of Bangladesh ,
but widely cultivated in summer and rainy season in the districts of Rajshahi, Bogra,
Pabna, Jessore and Kustia (Rashid,1993).

Pointed gourd is an important summer vegetable in this country. Acreage and
production of winter vegetables are scarce during summer season. Winter vegetables
are usually grown in 62.03 % of the total vegetable land area while, 37.95 % of the
area is covered by summer vegetables (Anonymous, 2003). In Bangladesh pointed
gourd is produced in about 51895 hectares of land with a total production of 60665
tons, the average yield being 7.13 tons per hectare (Anonymous, 2004). There are
lean periods at the end of winter and summer seasons when there are always scarcity
of vegetables. During the period of May to October only few vegetables are available
in the market and the amount is very low against our demand. Pointed gourd is
usually harvested during this period. Thus it is a very important vegetable during
vegetables scarcity in our country,

Keeping quality of fruits of the crop is considerably high. It has some medicinal value
also. It is casily digestible, diuretic and laxative invigorates the heart and brain and is
useful in recovery of the disorder of the blood circulatory system (Rice, er al., 1992;
Yawalker, 1985). The fruits are nutritionally rich containing 5.4 g protein, 0.5 g
minerals, 153 pg carotene and 29 mg vitamin-C per 100 g fresh weight (Gopalan et
al., 1982).




Farmers of Bangladesh are cultivating the local cultivars of pointed gourd, which are
low yielding. Average yield of pointed gourd in our country is low compared to other
pointed gourd producing countries of the world like India, Several factors are
considered responsible for low yield of pointed gourd in Bangladesh. These are lack
of high yielding varietics, appropriate propagation techniques and improved
production technologies. Production of hard seeds in the fruits within a few days after
anthesis also deteriorates its palatability.
A large number of pointed gourd cultivars are grown in different names at different
places. Rashid (1993) stated that several cultivars are available in different parts of
Bangladesh. At present there is no hybrid variety of pointed gourd in the country.
Pointed gourd is a dioecious and vegetatively propagated crop, so development and
mainienance of hybnd is easy than other crops. As a dioecious crop, pointed gourd
has high cross-pollination mechanism. Due to its high out crossing behavior,
variability is always generating in this crop but maintenance of variability is very easy
because of its vegetatively propagating nature. A few research works on varability
but no research work in respect of heterosis and gene action have been done for the
improvement of the crop in Bangladesh.
However, before development of hybrid variety, it is essential to study the breeding
valug and heterosis of yield and different yield attributes of the crop by crossing of
two genetically dissimilar parents. Hays and Jones (1961) first observed heterosis in
cucurbits. At present in most advanced and developing countries of the world almost
all common varieties of vegetable crops are being replaced by Fy hybrids. Considering
this idea the present study of top cross was carried out with the following objectives:

i) To estimate breeding value of yield and yield contributing characters.

ii) To find out high heterotic parental combination(s) in order to develop

hybrid variety with good quality fruits.
iii) To identify best topeross (s) to be used as hybnd varety.



Chapter 11
REVIEW OF LITERATURE

Information related to gene action and heterosis of pointed gourd rarely reported.
However. presently available Mterature pertinent o botany. plant character, fruit
characters, seed characters, vield and yield contributing characters in respect ol gene
action and heterosis in Trichosanthes divica Roxb.,  or related crops have been

presented below,

2.1 Botany

Pointed gourd is generally propagated by stem cutting with two methods namely,
straight vine and ring vine (Nath e ., 1976). Mukhopadhyay and Chattapadhyay
(1976) studied the propagation of pointed gourd by using seeds. They Tound differcnces

among varieties and chemical treatments for seed germination.

Singh and Whitehead (1999) reported that pointed gourd is usually propagated through
vine cutting, root sucker and tuberous root. Both pre-rooted and fresh vine cuttings are
used for propagation. Seeds are not used in planting because of poor germination and
difficult to determine the sex of plants before flowering. As a result, crop establishment

from seed may contain 50% non-fruiting male plants.

Islam (1993) observed that male flowering was carlier than female flowering in several

genotypes of bottle gourd.

Chauhan (1989) observed that male flowers of pointed gourd is bigger than female
flowers and has a long base, while female Mowers ended with a swollen ovary covered
with fine white pubescence. He also observed that the stigma of pointed gourd remain

receplive [rom seven hours before opening o 31 hours alter opening of flower.

Bose and Som (1986) stated that flowering in cucurbits normally starts within 40-30
days afier sowing depending upon weather condition. In all the species of cucurbits, the
production of staminate (male) flower was found much more in number than the

pistillate (female) ones. Again Bose and Som (1986) stated that the sex ratio in
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cucurbits varies from 5:1 to 25030:1. The ratio of male: female flower was changed by

the climate and environmental factors (Sharma and Nath, 1971).

The first flower bearing node is an important character that determines the earliness of
flowering. Haque (1971) observed that node for first male flower in bottle gourd, sweet
gourd, white gourd and melon were 19", 25", 14™ and 14" respectively. Node for first
female flower 1n bottle gourd, sweet gourd, white gourd and watermelon were 28",
34", 21" and 19", respectively. Hussain and Rashid (1974) reported that in teasle
gourd the numbers of node at which the first male and female flower appeared were 8"
and 8" to 26th, respectively. On the other hand, Sarkar ef al. (1989) observed that the
emergence of first female flower was from the node number of 37.4 in pointed gourd.
Prasad and Singh (1990) reported that in pointed gourd the first female flower comes

from 5th to 18th node depending on varieties.

On the other hand, Rahman et ol (1991) reported that male flower was earlier than
female flower in several genotypes of bitter gourd, bottle gourd, ribbed gourd and
sweet gourd. They reported significant vanations for this character among the
genotypes of bitter gourd, sweet gourd, ribbed gourd and bottle gourd. According to
Pathak and Singh (1950) female flowers of pointed gourd opened within 8 to 12 days
and male within 13 to 16 days from their bud appearance. Yawalkar (1985) stated that,
in pointed gourd flowering started from 70-80 days after planting and harvesting of
fruits commenced within 80-90 days of planting. Shamnugavelue (1989) reported that,

pointed gourd took 136 to 158 days for first flowering after planting.

Hussain and Rashid (1974) studied floral biology of teasle gourd and reported that both
male and female flowers bloom 6 and 7 a.m. They also noticed the dehiscence anthers
at the time of opening of the flowers and the release of pollen grains continued for
several hours. On the other hand Pathak and Singh (1950) observed that in pointed
gourd that both male and female flowers opened in the early hours of the night and
stigma remained receptive from 7 hours before opening and continues upto 51 hours
after opening of flower. He also found that the pollen of pointed gourd become mature

one hour before anther dehiscence and remains viable up to 22 hours after anthesis.



Seshardi (1986) stated that in pointed gourd as dioecious plants. Rashid (1976) noted
that the flower of pointed gourd is white in colour, 1.5 to 2.0 inches in diameter, each
comprised of 5 sepals and 5 petals. Staminate lower comprises of 3 stamens. Sarkar et

al. (1989) reported that in pointed gourd total number of flowers per plant was 30.

Sachan ef al. (1989) studied the floral biology of pointed gourd in Gujarat, India. They
observed that, the male and female flower buds took 11-16 days and 7-12 days,
respectively to mature, They also noticed that, the stigma becomes receptive 6 hours
before anthesis. Pathak and Singh (1950) observed that in pointed gourd the stigma
remained receptive from seven hours before opening to 51 hours after opening of
flower. The pollen of pointed gourd became mature one hour before anther dehiscence
and remains viable upto 22 hours after anthesis. The floral biology of pointed gourd
was also studied by Singh ef o/, (1989) and similar findings were reported by Sachan er
al. (1989)

In pointed gourd, anthesis takes place during night, and night temperature favours
anthesis and fruit set in the early hours of the moming, when the insects visit them
(Seshadri, 1986). As a cross pollinated crop, the fruit set of pointed gourd depends on

the availability of pollinating agents particularly insects,

Hand pollination resulted in successful fruit set (about 100%) and should be done
within 12 hours afier anthesis (Alam, 1997). According to Pathak and Singh (1950),
hand pellination in pointed gourd 1s expensive but preferable as it has given more fruits
than natural pollination which takes place mainly through the agency of small beetles

(Carpophilus dimidiatus) and small ants (Componotius compressus).

Ayyengar ef al., (1976) reported distinet difference in the size of pollen grains of 7.
dioica inferring the two distinctive categories of pollen grains may be male determining

and female determining.

Kumar et al., (1995) observed that the pointed cultivar, Santokhwa had the vine length
from 11.06 to 11114 m. While Polyandskaya (1985) reported that the length of main
vine, the length and number of branches and number of internodes increased with the

increase of plant density m bitter gourd. On the other hand in a study of 9 local



germplasm of ash gourd, Hamid et al. (1989) found wide range of variation among the

lines in respect of their vine growth.

Rahman (1988) observed that pointed gourd take two to three weeks for sprouting and

three months for flowering and fruiting after planting of vine or roots.

In pointed gourd, anthesis takes place during night, and night temperature favors
anthesis and fruil set in the early hours of the moming, when the insects visit them
(Seshadri. 1986). As a cross pollinated crop, the fruit set of pointed gourd depends on

the availability of pollinating agents particularly insects.

Rashid (1976) reported that the fruit of pointed gourd was elliptical or oblong in shape,
2.0 to 3.5 inch in length. The surface of fruit is smooth, green or grey in colour and

striped.

Shamnugavelue (1989) observed four types of pointed gourd grown mostly in Bihar,
Bengal and eastern Uttar Pradesh. These are (i) 10 to 13 cm long, dark green with white
stripes (ii) 10 to 16 cm long, thick, dark green with very faint stripes and pale green in
colour (iii} 5 to 10 ¢m long, small, roundish, dark green and striped and (iv) small,

tapering at the end, green and striped.

Prasad and Singh (1990) studied agronomic and morphological characters in pointed
gourd. They found a positive correlation between yield and late flowering. The fruit
weight (34.6 g) and the seed number (19.9) were the highest in CHES-14, Thy also
observed that the number of seeds per fruit had direct correlation with fruit weight. The
genotypes CHES-12 (3.9 kg) performed the best yield followed by CHES-7 (2.6 kg),
CHES-14 (2.5 kg).

Kumar ef al., (1995) studied four cultivars of pointed gourd in two growing seasons, in
India. Among them Santokhwa had the longest fruits, Dandali and Santokhwa had the
heaviest fruits. Hilly had the highest fruits per plant and highest yield (175.50 and
156.75 t'ha) and Nimia had the lowest yield (140.25 and 125.20 t/ha), respectively.



Singh et al., (1985) evaluated 20 accessions of pointed gourd and found that the
cultivar ‘Dandali’ produced the highest yield (5.53 kg) per plant. The lowest yield per
plant was recorded in the cultivar Lalpur (2.70 kg). The number of seeds per fruit in
pointed gourd was 6.06 in “Karella” and 9.37 in “Muzaffarpuri”. According to them
100 seed weight and size ranged from 7.48 to 12.59 g and 1.17 to 1.50 cm,

respectively.

The length of pointed gourd varies depending upon the genotypes. Singh and Prasad
(1989) reported that fruit length, width and weight of pointed gourd were in the range
of 4.95-9.81 cm, 2.98-3.56 cm and 15.48-57.66 g, respectively depending on various
genotypes. Singh and Singh (1988) conducted an experiment to study the performance
of 18 lines of pointed gourd for yield per plant and 10 related characters and observed
significant dilferences for all the characters among the accessions. Kumar ef al. (1995)
found wide variation among different cultivars of pointed gourd while evaluating 4

cultivars in Bihar, India,

Saha et al. (1989) reported that the yield of the line ranged from 8.20 to 14,50 t per ha.
However, the lines TG002 and TG0O01 were found to be the most promising in respect

of yield, number of fruits per plant and carliness in comparison to the others.

2.2 Variance and gene action

The vanance is the measure of the variability and it is defined as the average of the
squared dewviation from the mean. The basic idea in the study of variation is its
partitioning into components attribute to different causes.

Gene action involved in the expression of various quantitative characters, thus it helps
to predict performance of parent in cross combination and thus, helps in identifying the
desirable parents and hybrids as well the crosses for a crop improvement program. It

gives an idea about fixable nature of gene action for a particular character.

Mishra et al. (1994) reported that both additive and non additive gene actions were
imvolved in the expression of number of fruits per plant and yield per plant in bitter

gourd (Momordica chearantia L.).



Islam (1993) found significant variation for first flower bearing node number among
the genotypes and suggested that the inheritance of this trait was predominantly under
the additive genetic control of bottle gourd. He suggested that the character was

predominantly controlled by the additive gene action.

Latif (1993) found high and significant variances in number of nodes per vine due to
gea and sca, which indicated that this character was controlled by both additive and non
additive genes. The gea:sca ratio was less than one suggesting the predominance of non

additive gene action in ribbed gourd.

Rahman et al. (1991) studied different characters of 19 ribbed gourd genotypes, the
genotypes showed significant differences among themselves for number of vines per
plant. Minimum number of nodes per vine was recorded 32 for RG 006 genotypes

while the maximum was 75 [or genotype RG 017.

In a study Rahman ef af/ (1990) observed significant variation for days to first
flowering and number of fruits per plant among the genotypes of ribbed gourd, bitter
gourd and sweet gourd. They also observed that day 1o male flowering was earlier than
days to female flowering in several genotypes of ribbed gourd, bitter gourd, botile

gourd and sweel gourd.

Significant variations among the cultivars for number of fruits per plant were also

found in ribbed gourd and sweet gourd (Rahman et al, 1990).

Saha et al. (1989) reported significant differences among the teasle gourd lines for all
the characters studied. The line TG 001 produced longest fruit over the others. The
highest fruit weight (80.16g) was observed in TGO06. Maximum number of fruits per
plant was produced in TGOO2 and the lowest in TGO0O4,

Hormuzdi and More (1989) reported that fruit length in cucumber was controlled by
additive gene action. They also reported that variance due to gea was greater than that

of sca indicating the predominance of additive gene actions for this character.



Sahni et al. (1987) mentioned that days to first flowering were controlled by non
additive gene action and fruit weight by the additive genes in a diallel set of 10 lines of
long-fruited bottle gourd.

From genectic analysis in long fruited bottle gourd, Sirohi er al. (1986) reported the

presence of additive and non additive gene actions in the expression of fruit length.

Sirohi and Chowdhury (1983) reported additive gene action with partial dominance in
an eight parent half diallel cross for fruit length of bitter gourd. They also reported that

fruit weight was controlled by additive type of genes with partial dominance.

Singh and Joshi (1980) observed that the number of fruits per plant in bitter gourd was

predominantly controlled by additive genes.

2.3 Heterosis

The term heterosis was first coined by Shull in 1984, It refers to the phenomenon of
hybnd vigor. From the genetic point of view, the term heterosis refers to the superiority
of the Fy hybrid over the mean performance of its parents for various morphological,
physiological and biochemical characters. In plant breeding, the main concemn of
heterosis is primarily with economic yield potential. Expression of heterosis is confined
only to the first filial generation (F;). Heterosis may be positive or negative. However,
in common usage, it is important only when F; is superior to the best parent (Pochlman,
1979). In cucurbits, heterosis was first noted by Hays and Jones in 1961. Some of the

reports on heterosis for different traits in cucurbits are given below,

Rahman (2004) observed significant heterotic effect over better parent in snake gourd.
He estimated 22.34%, heterosis for fruit length by the cross SG-001 X SG-006, 27.88%
for number of fruits per plant by Jumlong X SG-001 followed by SG-018 X SG-004
(534.71%), —=45.35% for less seeded fruit by the cross SG-004 X SG-001 and —36.99%;
for early fruit maturity by the cross Jumlong X SG-004, He also mentioned that

significant highest negative heterosis for male and female flowering by the cross SG-



(06 X SG-004 (-13.34% and —14.90%) followed by SG-001 X SG-004 (~12.69% and
9.79%).

Banik (2003) studied heterosis in Snakegourd through 6 X 6 full diallel cross and
observed both positive and negative heterosis for 15 different characters of F, hybrids
and the reciprocals. She also observed that the F| hybrid, SG-001 X SG-004 showed
the highest heterosis over better parent for fruit weight per plant (69.54%) but the
hybrid, 8G-018 X SG-001 manifested the highest heterosis over better parent for total
fruits per plant (46.15%). However, the highest negative heterosis over better parent for
days to first male flower opening (-60.33%) and first female flower node number (-
50.34%) were found in the cross combinations SG-004 X SG-001. She also noticed that

both positive and negative heterosis over better parent for fruit weight.

Karnim er al. (2001) reported desirable better parent heterosis for weight and diameter of

green fruits and fruit vield per plant in Fy hybrids, HFX Local and MK X Local.

Mohanty and Mishra (1999) derived information in heterosis for vield components in
pumpkin from an § x 8 half diallel cross. The cross Baidyabati X Pusa Vishwars
showed the highest heterosis for vine length (917.8%); but the hybrid Ambili X BBS-
10 mamifested the highest better parent heterosis for average fruit weight (968.7%);
highest heterosis of 9150.0% and 181.55% over better parent for fruit number and yield

per plant were expressed by cross Guamal local X Cuttack local respectively.

Ahmed (1998) reported both positive and negative heterosis over better parent for vield
contributing characters in Snakegourd, He stated that among the F; hybrids, “Green
long X White long”, was the earliest in first flowering with the longest fruit. He also
observed that all hybrids exhibited negative non significant heterosis over better and
mid parental value for fruit length except “Green long X Green short”, which gave
positive non significant heterosis over mid parent. The F hybrid “Green long X Green

short” produced the highest yield per plant.

Mishra er al. (1994) stated that there was a high level of heterosis. High SCA effect

was observed in bitter gourd.
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Sirohi (1994) studied heterosis in pumpkin through 9 X 9 diallel cross and observed
that the hybrids Pusa Vishwas X S. 122, Pusa Vishwas X $.93 and 5. 93 X 8,122
exhibited 30.9%, 25.8% and 24.6% increased yicld, respectively over top parents S.122
and 5.53: 41.1% and 39.8 % increased yield over Pusa Vishwas a commercial check,

respectively,

Latif (1993) reported that two F; hybrids showed highly significant positive heterosis
over their respective mid parental values and one showed significant negative heterosis
over its mid parental value for fruit weight in a five parental half diallel cross of ribbed
gourd. He also observed highest positive and negative heterosis over their better parent

value.

Highly significant and positive heterosis over better parent in the hybrid BOG 004 X
BOG 008 and highly significant and negative heterosis over mid parent in BOG 008 X
BOG 012 for fruit length in bottle gourd were observed by Islam (1993).

Rahman (1992} studicd the extent of heterosis in sweet gourd, bitter gourd and ribbed

gourd and observed significant positive and negative heterosis for fruit weight.

Varghese (1991) studied the heterosis in Snakegourd and obtained both positive and
negative heterosis in the cross. In his study the crosses, Py X P, showed significant and
positive heterosis for fruits per plant (111.11%), Ps X P; showed negative heterosis (-
18.87%) lor days to first harvest and the cross Py X Py showed negative effect for days

to first female flower opening (-16.28%).

Janakiram and Sirohi (1989) reported that F; hybrids exhibited up to 84.5% heterosis
for yield over the best parental line in round fruited bottle gourd. They also concluded

that high yield was attributed in number of fruits per plant in those crosses.
Pal et al. (1983) examined the performance of hybrid vigor and its feasibility of
exploitation in bitter gourd in a line X tester analysis with five lines and two testers. In

all the combinations like Monsoon Miracle X Holly green, the largest X Indian Prime
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and China X Tndian prime, the values were negative and high, indicating the possibility
of exploitation for earliness. Ile found heterosis was marked by earliness of flowering

{11 days over better parent).

Singh and Joshi (1979) obtained information on heterosis form a five parental diallel
cross of bitter gourd and their F; hybrids. The crosses showed heterobeltiosis ranged
from 2.1 to 22.30% for plant height and 7.8 to 37.1% for primary branches per plant.
They reported that the cross BMM 1 X Co. long showed 29.9% heterobeltiosis for fruit
length while the crosses BWM 1 X BWL 1 and BWL 1 X BS 1 had significantly more

fruits per plant with 13.7% and 34.4% heterobeltiosis, respectively.

Srivastava and Nath (1983) studied the heterosis in bitter gourd and they observed
negative heterosis (-16.7%) for days to first female flowering. Out of 90 hybrids,
heterobeltiosis was observed in 35 for vine length (0.4-27.11 %) and 40 for fruits per
plant (0.2-47.2%). They also observed as much as 64% increased yield in the hybrids

over their parents.

Sirohi and Chaudhary (1978) developed 28 F; hybrid using eight diverse lines of bitter
gourd and they observed among the 28 hybrids, crosses between Pusa Do. Mausumi X
S-144, Pusa Do Mausumi X S8-63 and Pusa Do. Mausumi X S-54 appeared the best
performance for total yield per plant and its component characters and they showed
84.10%, 72.00% and 45.46% higher yield respectively, than the top parent, Pusa Do

Mausumi.

12



Chapter 111
MATERIALS AND METHODS

The expeniment was carried out during the period from December 2004 to October
2005. The materials and methods used in conducting the experiments have been

described below with sub headings.

3.1. Experimental site

The field experiment was conducted at the Regional Agricultural Research Station of
Bangladesh Agricultural Research Institute (BARI), Ishurdi, Pabna. The site of the
field experiment was situated between 24.03" N latitude and 89.05° E longitudes at

the elevation of 16 m above the sea level.

3.2. Climate

The experimental area was under the sub-tropical climatic zone and characterized by
moderate rainfall, high temperature, high humidity and relatively long days during the
Kharif season (April to September) and scanty rainfall, low humidity, low

temperature, and short day during Rabi season (October to March).

3.3. Soil

The so0il of the experimental plot was clay loam in texture belonging to the High
Ganges River Flood Plain under AEZ 11 (Anonymous, 1971). The selected plot was
well-drained high land with pH 8.5, Soil was amalyzed before conducting the
experiment at the Regional Laboratory of Seoil Resources Development Institute,

Rajshahi, Details of the soil characteristics are shown in appendix 1.

3.4. Land, bed and pit preparation

The land selected for the experiment was opened 15 days before planting of the crop
with a disc plough. It was then thoroughly prepared by ploughing and cross ploughing
with a power tiller followed by laddering lo obtain good tilth. During land

preparation, weeds and stubbles were collected and removed from the field and the
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clods were broken. The land was then leveled. Finally irrigation and drainage
channels were made around the plots. Final land preparation was done one week
before pit preparation, Beds were made on the plots. Eachbed was 1.2 5 mx4 min
size. A space of 0.75m was kept between two beds. Pits of 50 cm * 50 em x 30 cm

size were prepared in cach bed and plant to plant spacing maintained was 1.0 m.

3.5. Hybridization and collection of seeds

Pollination to 27 female parents was done by the pollen from the male parent M2 at
Horticulture Research Center of the Regional Agricultural Rescarch Station, Ishurdi
to obtain F; seeds. In the next season these 27 F| hybrids were planted along with the
female parents to evaluate their hybnd performance.

In March, 2004 when female and male genotypes started flowering, bagging was done
in the female flowers at 6 a.m. prior to pollination. In the next day pollination was
made at 6 a.n. according to top cross method by the male flower ull July, 2004,
Pollination was made by hand every day after flowering. The pollen of male parent
was dusting with each female parent carefully so that there was no chance of pollen
contamination. In September top crossed ripened pointed gourd fruits were harvested

and seeds were separated from fruits and dried and stored.

3.6. Sowing of seeds and transplantating of seedlings

F) seeds were sown on 15th October 2004 in polybag. Seedlings of 35 days old were
planted on 5" December 2004 along with parents. Every morning watering was done
after transplanting. The ratio of male and female population kept was 1:10. After
flower initiation it was observed that among the 27 crosses all the plants of 6 crosses
produced completely male flower wiz DPGIIXM2, PGI3XMZ, PGI4XM2Z,
PG15XM2, P(G22XM2 and PG23XM2 on the other hand the plants of 4 crosses viz.
PGIXM2, PG4XM2, PG24XM2 and PG25XM2 produced huge vegetative growth
with negligible number (2-3) of female flower but there were no male flower. Plants
from rest of the 17 crosses produced both male and female flowers but the ratio of
male and female flowers producing plant was varied from 25-50% from one cross to

another.
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3.7. Treatments and experimental design

The treatment comprised 34 genotypes including 17 female parent and 17 top crosses
made with 17 female pointed gourd genotypes with a male (Table 1). The expeniment
was laid out in a Randomized Block Design (RBD) with three replications. The size

of a unit plot was 1.25m x 4.0m, which accommodated 4 plants at a spacing of 1m x

1.25 m.

Table 1. Thirty four genotypes (Parental inbreds and Top crosses) used as

experimental materials

“SL.No.  Parental inbreds SL Na. Top crosses
1. PGO02 18. PGODZX M2
1. PGO03 19. PGO03 X M2
3. PGO0S 20. PGO0S X M2
d. PGO06 21 PGO06 X M2
5. PGO0T 22, PGO0T X M2
6. PGOOS 23. PGOOE X M2
7. PGO0Y 24, PGO09 X M2
8. PGO10 25. PGO10 X M2
9. PGO12 26. PGO12 X M2
1. PGO1G 27. PGO16 X M2
1. PGO17 28. PGO1T X M2
12. PGO18 29. PGO1S X M2
13. PGO19 30. PG-19 X M2
14, PGO20 31. PG020 X M2
15. PGO21 32. PGO21 X M2
16. PGO26 33. PGO26 X M2
17. PGO27 34. PG027 X M2

3.8. Manuring and fertilization

Manures and fertilizers were applied as per recommendation of Rashid (1993). N,
P05 and K;0 were applied in the form of Urea, Triple Super Phosphate (TSP) and

Muriate of Potash (MP} as follows.

Manures and Fertiliser Rate per hectare
| Cowdung o i 10ton
N 62.10kg
P10s 86.40kg
| K,0 e 60 kg
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Total amount of cowdung and TSP were applied during final land preparation. Urea
and Muriate of Potash were top dressed in three equal installments at 20, 60 and 90

days alter ¢emergence,

3.9. Intercultural Operations

The plants were always kept under careful observation. After planting of vine cutting,

different intercultural operations as mentioned below were accomplished.

3.9.1. Staking

During the growing period, bamboo stick was used to support the plants, and the
plants were allowed to creep on a bamboo pandal. Bamboo pandal helped the plants
for proper growth and to protect the fruits from damaging by soil pathogens. It also

helped in easy harvesting of the fruits.

3.9.2. Pruning of lateral vines

The lateral vines which emerged out from the branch the plant near the soil level were

pinched. This operation was continued during the growing period.

3.9.3. Irrigation

Irrigation was given as and when necessary depending on soil moisture status and

crop conditions and particularly after each application of fertilizers.

3.9.4. Weeding and mulching

Weeding and mulching were accomplished as and when required to keep the crop free
from weeds and to keep the soil loose for proper aeration. Mulching was done after

each irrigation at appropriate time to break the soil crust and to make the soil loose.
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3.10. Plant protection measures

Diazinon 60 TC @ 3.5 ml/l of water was sprayed at an interval of 10 days from the
beginning of infestation for controlling Epilachna beetle. After fruit setting,

Neembicidin @ (.29 was sprayed at an interval of 10 days for controlling fruit flies.

3.11. Harvesting

Fruits were harvested regularly when they attained horticultural maturity, 1 e.
immediately belore hardness of seeds. Harvesting was started from the first week of

March and continued up to second week of November 2004,

3.12. Data collection

Data on the twenty four yield and vield components viz. (i) Number of vines per
plant, (ii) Vine lenath at first harvest, (iii) Number of nodes at first harvest, (iv)
Length of internode, (v) Days to first flowering, (vi) First flower bearing node
number, (vii} Fruit development period, (viii) Fruit length, (ix) Fruit width, (x) Fruit
weight, (x1) Pulp weight, (xii) Pulp: Seed ratio, (xiii) Dry matter content, (Xiv)
Number of ftuits per vine, (xv) Number of fruits per plant, (xvi) Weight of fruit per
plant, (xvii) Harvest length, (xviit) Number of harvest within the harvest length, (xix)
Harvest interval , (xx) Number of fruits per harvest, (xxi) Yield per harvest, (xxii)
Yield of fruil, (xxiii) Number of seeds per fruit and (xxiv) Weight of seeds per fruit
were recorded rom two randomly selected plants of each accession.

The parameters estimated were vanances, breeding value. parent-offspring
correlation, parent-o{fspring regression and regression of parent on phenotypic value.
Depending upon the results of the experiment the superior hybrid(s) were find out.

The methods of data collection are described briefly below:

i. Number of vines per plant

The number of vines at first harvest was recorded and the average was calculated.

ii. Vine length at first harvest

Vine length was measured [rom the length of the vine at first harvest recorded from

the collar region to the tip of the main vine in cm.
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iii. Number of node at first harvest

The number of nodes at first harvest was recorded in the main vine.

iv. Length of internnde

Total length of the main vine was measured in cm by a measuring scale at first
harvesting stage anl the average length of intemode was calculated by dividing the
length of main vine with the number of intermodes was expressed in cm.

v. Days to first flowering

The number of days ffom the date of planting to the date of first flower opening was
recorded.

vi. First flower bearing node number

The number of node [rom ground level at which the first flower appeared was
recorded.

vii. Number of fruits per vine

Total number of fruits produced in the vines of a plant was counted and the average
number of fruits produced in each vine was recorded.

viii. Number of fruits per plant

The total number of fruits produced in a plant was counted and recorded.

ix. Weight of fruit per plant

The total weight o all the harvested fruits from each plant was recorded.

x. Fruit development period

The number of davs required from Nowering 1o harvest was recorded from pollination
to edible maturity of 10 fruits of each accession.

xi. Harvest length

Total days required [rom firsl harvest to last harvest were recorded.

xii. Number of harvest within the harvest length

The number of harvest trom first to last was recorded dividing the harvest length by
the days required for each harvest.

xiii. Harvest interval

It was days required from one harvest to another and was recorded dividing the
harvest length by total number of harvest.

xiv. Number of fruits per harvest

Number of fruits per liarvest was recorded from the average number of fruits of five

harvests for cuch genolype,

18



xv. Fruit length

Ten edible fruits were selected randomly and harvested from each genotype belong to
each replication. The length of fruit was measured immediately aller harvest and the
average was worked out in em;

xvi. Fruit width

The width at the middle part of 10 fruits selected from each genotype was measured
immediately after harvest, and the average was worked out in em.

xvil. Fruit weight

Weight of ten edible fruits of each genotype was weighted just after harvest and the
average was worked out in (g).

xviii. Pulp weight

The weight of pulp per fuit was recorded from ten fruits harvested from each
accession and the pverage was worked out.

xix. Number of secds per {ruit

The number of sceds per frait was counted from 10 fruits randomly harvested from
every

plant and the average was worked out,

xx. Weight ol seeds per fruit

The weight of seeds per fruit was recorded from 10 fruits randomly harvested from
every plant and the avernoe was worked out,

xxi. Pulp: Seed ratio

The ratio of pulp and sced was caleulated dividing the pulp weight by seed weight.
xxii. Dry matter content

One hundred 2 flesh of edible fruit of each genotype was dried in oven and dry matter
percentage was calculated as follows:

Chven dried weight of flesh
Dry matter content = X 100
Fresh weight of flesh

xxiii. Yield per harvest

Yield per harvest was recorded from the average weight of fruits of five harvests for
each ol the genalypes,

xxiv, Yield of fruit per hectare

The total yield per plot was converted into per hectare to record the yield per hectare.
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3. 13, Statistical analysis

The collected data on various parameters were statistically analyzed to find out the

statistical signilicance of the expe

rimenta) results.

3.13. A, Analysis of Variance (ANOVA)

The mean values of all the characters for all the genotypes calculated were subjected

to ANOVA and significance test among the means was performed by F- variance test

according to Sharma, 1993, The skeleton of ANOVA was as follows.

Source of variation df 58 MSS
Replication(r] r-1 1SS rMS
Genotypes(e) g £SS gMS
Parents(p) p-1 PSS pMS
Top crosses(c) c-1 €S5S cMS
Parent vs Crosses (p vs ¢) 1 peSS pcMS
Error(c) (g-1) (r-1) ¢SS cMS
Total I gr-1 TSS

() r88=) Tr’ fg-CF
£MS = ¢SS/ (1-1)

Where,
rSS
rMS -=
™ =

-\.\

(i) gSs5=) TLh-CF
gMS = S8/ (g-1)

Replication sum square
Replication mean sum square
Square of replication total
1o

Genotype

Correction factor

Replication
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Where,

2588 = (Genotype sum square
gMs = (enotype mean sum square
Tgi® =  Square of genotype total

{ = 12,..34

(iii) pSS=L T3 /-1 /pr
Where,

pSs =  Parent sum square

Ti Square of the total of parents

(iv) ©88= ) TLA-Ti/er
¢

Where,
cS85 =  Cross sum square
T? = Square of the total of parents cross

(v)  peSS=Tplpr+tIcier - CF

Where,
peSS = Parent vs. Cross sum square
bud =  Parent
r =  Replication
e = Crosses

{vi) TSS=£ Z :-:j.-CF
Where, J .

TSS =  Total sum square
X2 =  Bquare of observations

(vii) eSS =TSS —g5% — 188

eMS = eSS/ (g-1) (r-1)

Where,
eSs = Error sum square
eM3 = Error mean sum square
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3.13. B. Top crosses analysis

The characters which showed significant variations among the genotypes were
subjected to top cross analysis and the following parameters were calculated

according to Sharma, 1995,

(a) Breeding Value (A)

The breeding value is the standardized deviation of progeny-means from the general
mean of all progenies developed in a cross-breeding program. The breeding value of
parents, off- spring and parents vs off-spring were calculated according to Sharma,
1995. The breeding value of parents represents gea (general combining ability)
effects. This 15 the fixable component of gene action. The gea effect is judged
according to the size of A. Larger the size of A, greater is the gca effects (fixable

component of gene action).

Breeding value (A):
Ai= AT+ 8D (A%)=(Ci -C)/ SD (4"

AY=Ci-C

Where,
A = Breeding value
Ci = Mean value of a cross
C = (Grand mean of crosses

Variance (A%} = Y. A%*+(p-1)
Standard deviation 5D (A%) = /Vard'i

Vanance =Z_ A%’

(b) Parent offspring correlation (ry,)

o cov.(or) _ COV.(0P)
= .Verm'_:‘_p}.Vm'.{u} + PSSxcSS

(atp - 2)
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Where,

= Parent offspring correlation
Cov.(OP) = Covariance of offspring parent
Var(p)= pSS = Sum square of parents
Var(o)= ¢S85 =  5Sum square of crosses

(c) Parent offspring regression (by)

_ car.om COV.(OF)

" Var(p) PSS
Where,

by = Parentoffspring regression

(d) Regression of A (breeding value) on phenotypic value (bag)

_ Cov.(AP)
Var (£}

Cov.(AP)= " i, Pi
Var(®)=%" Pi'-[(> Pi)+P)
Where,

Pi = Mean value of parents

3.13. C. Estimation of heterosis

Percent of female parent heterosis (FP) for each character was calculated as follows

and was expressed In percentage,

; F1—FP
Heterosis over female parent = = 2 X 100

Here, (FP) = is the mean velue (over replications) of the female parents of a particular
cross. The significance test for heterosis was done by using slandered error of the valus

of female parent.
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Chapter TV
RESULTS AND DISCUSSION

4, 1. Variance

The analyses of variance (ANOVA) for the 23 characters studied are given in Table 2.
High significant mean sum of squares were observed for most of the character except
fruit width due to genotypes indicated that there were substantial variations among the
parents (inbreds) and top crosses. Significant mean sum of squares due to parents for
most of the characters except fruit width also indicated the existence of significant
difference among the parents (inbreds). Similar results were also observed among the
top crosses (P<0.01). Significance (P<0.01) of single degree of comparison vanance
(parent vs. cross) for most of the characters except days required from flowering to
harvest and fruit width indicated substantial difference between parents as a group and
their hybrid progenies (top crosses) as another group for most of the traits except the
two ones. Non-significant mean sum of squares due to replication for all the trait
studied stated that the mean observations taken over replications were statistically

similar.

Rahman ef al. (1991) mentioned significant differcnces among the genotypes for
number of vines per plant of ribbed gourd genotypes. Minimum number of vines per
plant was recorded 32 for RG 006 genotypes while the maximum was 75 for genotype
RG 017, Islam (1993} found significant variation for first flower bearing node number
among the genotypes of bottle gourd, Latf (1993) found high and significant
variances in number of nodes per vine due in ribbed gourd. In a study Rahman er al.
(1990) observed significant variation for days to first flowering and number of fruits
per plant among the genotypes of ribbed pourd, bitter gourd and sweet gourd.
Significant variations among the cultivars for number of fruits per plant were also
found in dbbed gourd and sweet gourd (Rahman et al, 1990). Saha ef al. (1989)
reported significant differences among the teasle gourd lines for all the characters

studied.




Table 2. Mean

sum squares of different characters of pointed gourd

P
._E: Source Number Yine Number of Length (cm) Iays
IJ- of of vines per | length at first | node at first of internode to first
Variation plant harvest (cm) harvest at first flower
D harvest
=\ Replication 0,559 163.451 3,245 0.170 7775
X
[t 18130 48204.405%* 553,672+ 5027+ 1193.644%=
4|
Parent
1 T 2.461%* 69003114 114.328% 2.457% 305.995+#
Q.
= T H]
J HREER 48143+ 761547524 §20.782% 7.357% 311.395%=
Parent v crosses ;
\ PR 9.422%+ 264690.353%% | 3300.422%% g882%+ | 20512.010%%
Error
g‘ 0,458 196077 4.619 | (L2401 6057
|
~ Table 2. (Continued.)
T . , — .
Source First flower | Number of Number of Weight of Days required
of bearing fruits per fruits per fruits per for flowering
Variation node vine plant plant (g) Lo harvest
number
Replication
1.539 L.507 463 325353.441 3422
kN
. | Genotypes .
% 22T 712> 558.651%* 16T 14.595%* 19990605.96* 179350
do Qo
W (& | Parents
™, EEL 213754 |54 366 3557303 19121 78.935%* B34
oo
vy Top crosses : \
226.956** 048, [E7** 2686, 787** 3768 146 14%= 2R.544%*
Parent vs crosses
WO WETORES | ssarasem | 7946480 2686787 | 2603679564 1657
Error N
2013 16518 161680 JA1073.08] L.634
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Table 2. (Continued.)

Source Harvest Number of | Interval per | Number of Fruit
_of length harvest harvest fruits per lengih(em)
Variation (days) within (days) harvest
the length
Replication
38306 2775 0.348 | B.590 [.816
Genotypes r
1445.0%= 17.936%% JT.E]E»* 130362 29514
Parents
TET.13%= 2.190%= .47 BO.ET*= 2.211%*
T g
i e 189551 26,965+ 61.518%% 112.70%* 3.858%*
|
Parent vs crosses [
4762, 13** [EB.G27*" 2002 1hh*" 1121.365=" .275%=
!
Error
10.85 0.593 2.132 2.:621 (1LO80
Table 2. (Continued.)
Source Fruit Fruit Pulp Number of Weight of
of : width {cm) weight (=) weight secds per seeds per
Variation (g) fruit fruit (g)
Replicarion B |
? 0.075 0.959 0.431 1.708 0.074
Cienotypes '
(0.205 [42.254 %% 11E.007** 3. B5G* ’ 2.134%=
Parents i
0.247 122930« 119.406%* 45.40)5%+ 1.580%*
T
sl 0.078 T39.55()%% 104 304 ## 31707 %% 2.0023%=
Parent vs crosses
1.556 404, 560%* 313.426%* 0.207% 12T
Error
012 0,709 1.829 1,206 .142
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e/
Table 2. (Continued.)
Source Pulp: seed Dry Yield Fruit Yield
f'f. ratio matter per harvest (g) (t/ha)
Variation (by weight) content (%)
Replication :
(062 2.066 TiHHI2 262 4,745
Genotypes -
12.955%* 6. 14n%* 127701 .065%= 125.760%*
Parents o
17.840%* 3.00n** T2430.80] 59.230%"
Top crosses o
PR 6.092%% 7.917%+ 151320,282#* 154.810%
Parent vs crosses 5
3 199%* 26.612%* 601973.812*= T25.333%
Error =
1.701 1,165 2316404 1636

4.2. Gene action

Breeding value (A) estimated through top cross amalysis represents the general
combining ability (gca) effect of individual test inbreds. Larger the size of A greater is
the gea effects, The gea effect is the fixable components of gene action. Thus higher
breeding value of a trait indicates higher scope of fixation of the trait in particular test
genotypes. The parameter bAP is analogous to heritability. Higher the value of bAP,
the parental potential is seemingly quite authentic and reliable. The breeding value

and allied parameters in respect of the characters studied are described below:

4.2.1 Number of Vines per plant

The average performance of top crosses was lower than that of the parents (Ei*—iFi}
indicated non significant average heterosis of the character. The parent PGOOT was
superior female parent in respect of producing higher number of vines per plant (per
se mean = 6.7) (Table 3). On the other hand top cross of PGO09 with M2 was superior
in this character, The poorest among the female parents was PGO21 for both the

statistics (3.3 and 2.7). In the present study bAP for the character is -0.230+0.229
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which is very low indicated low heritability of the trait. The breeding value of the
parental inbred PG009 was 2.17, which was highest among the parents. The order of
breeding value of parental inbreds was:
PGO09>PGO10=PG005=>PGO0N6=>PG018>PG002>PG019-PGO03=PGO0E=PGO26=P
G027=PG016=PGO07=PG012=PG017=PG020=PGO2]

However table 2 indicated that the mean value of the parental top cross (PGOO9XM2)
was higher than the mean value of the parental inbred (Ci=70=P=47). The breeding
value of the parent was also highest (2.17) indicated that there was scope of
significant and higher heterosis for the paretal inbred PG009 followed by PGO10 for
the parameter when crossed with the male M2. The parental inbreds PG002, PGOO3,
PGO0S, PGO06, PGOOT, PGO18 and PGO19 had low breeding value. On the other
hand the parental inbreds PG008, PGO10, PGO12, PGO16, PGO1T, PGO26, PGO2T and
PG021 manifested negative breeding value, hence undesirable for further exploitation
in respect of this character.

The regression line of crosses over parents revealed a positive and lincar relationship
between parents and crosses (Fig.1), For every one unit increase in the mean value of
the parents there is an increase of crosses by 29.1 units for the trait. The regression of
crosses of pointed gourd on parents was obtained as y = 0.29 + 2.84 (R* = 0.04). The
coefficient of determination was 0 .04 meaning that 4% of total vanation for the
character in crosses of pointed gourd is explained by parents implying that within the
range of parent tested, the estimated linear relationship of crosses on parents for the
character was quite adequate and female parental mean appeared to be the least

limiting factor in respect of getting higher number of vines per plant.
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Table 3. Breeding value and allied parameters of number of vines per plant in

pointed gourd

Parents Breeding Parent Cross | Parent— Parent - Regression of
value mean mean | off spring off breeding
{Ai) (Pi) (Ci) correlation spring value(A)
(rOP) regression | on phenotypic
(bOP) value(bAP)
PGO02 0.33 43 4.7 (.208 .29 0.230 +0.229
rGO03 0.06 6.0 4.3
PGO0S 0.85 57 53
PGODG (.83 4.7 53
PGO0OT 0.06 6.7 43
PGO08 -0.73 AT £
PGO09 217 4.7 7.0
PGOI10 1.90 5.0 0.7
rGo12 -0.59 57 30
PGO16G -0.73 37 33
PCGOLT -0.99 4.7 3.0
PGO18 0.33 43 47
PGO19 0.06 30 4.3
PGOZ0 -0.99 4.7 3.0
PGOZT -1.25 33 27
PGO26 (.46 4.7 37
PGO27 -0.46 6.0 A7
LAI=000  pi_ggs  Ci=425
8.0 y = (.2908x + 2.8406
70 - . . R® = 0.0432
6.0
- -
g 5.0 - . :
o 4.0 — . *
“ 30 e . *
2.0
Lo
= — ———— =
30 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0
Parents

Fig. 1. Regression line depicting regression of numberof vines per plant

of parents on crosses in pomted gourd

29



4.2.2 Vine length (cm) at first harvest

The average performance of top crosses for this trait was higher than that of the parent
{Ei}?i} indicated significant average heterosis of the character. From Table 4 it was
observed that the parent PGO08 was superior female parent in respect of producing
longer vine length at first harvest (per se mean = 348.3). On the other hand, top cross
PGO20 X M2 was superior for the trait, The poorest among the parent was PGOO7 for
parent mean (Pi=143.00), while the poorest top cross was PG010 X M2 (Ci=177.7).
In the present study bAP for the character is -0.0054£12.022 which is very low
indicated low heritability for the trait. The order of breeding value of parental inbreds
was:
PGO20=PGO27>PGO08>PG0O19=PGONS>PGO07>PG026=PGO18>PGO16>PG012>P
G021=PGO1 T=PGO06=PG002=>PG009=PGO03=PGO110.

The mean value of the top cross (PG020xM2) was higher than the mean value of the
parental inbred (Ci=841.7=Pi=190.0). The breeding value of the parent was also
highest (3.25) indicated that there is scope of significant and higher heterosis for the
parental inbred PG020 followed by PG027 for the parameter when crossed with the
male M2.

The parental inbreds PG005, PGO07, PGOO8 and PGO19 had low breeding value. On
the other hand the parental inbred PGO02, PGO03, PGOO6, PGODY9, PGO10, PGO12,
PGO16, PGOL7, PG 018, PGO21and PGO26 manifested negative breeding value, hence
undesirable for further exploitation in respect of this character. Sirohi and Chowdhury
(1983) observed additive gene action with partial dominance for the trait in bitter
gourd.

The relationship between parents and crosses was linear in respect of this trait as
indicated from the regression line of crosses against parents. A negative correlation
found between the parents and crosses. The results are presented in Fig.2. For every
one unit increase in the mean value of the female parents there is a decrease in crosses
by 80.4 units for the character. The regression of crosses of pointed gourd on parents
was obtained as y = -0.80 + 502.3 (R* = 0.05). The coefficient of determination was
0.05 meaning that 5% of total variation for the trait in crosses of pointed gourd is
explained by parents implying that within the range of parent tested, the estimated
linear relationship of crosses on for the trait parents was not quite adequate and that

appeared to be the limiting factor getting longer vine length at first harvest.
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Table 4. Breeding value and allied parameters of vine length (cm) at first harvest

in pointed gourd

Parents | Breeding Parent Cross Parent - Parent - Regression of
value mean mean off spring | offspring breeding
(AlQ) (Pi) (Ci) correlation | regression value(A) on
(rOP) (bOP) phenotypic
value(bAT)
PGO02 (158 199.0 2313 -(1.242 -804 -0.005 + 12.022
PGO03 -0.72 194.7 209.0
PGOOS 0.21 2283 357.0
PGO0G -0.57 2327 233.0
PGOOT .61 143.0 421.3
PGODS 0.16 3483 500
PGO0Y -0.60 1840.3 2277
FGO10 -0,92 280.0 1773
PGO12 -1.44 1700 25379
PGOIG -0.40 233.7 260.0
PGONT -0.52 2383 2410
PGO18 0.9 2730 261.0
PG-19 0.45 2387 395.0
PGO20 325 1800 841.7
PGO21 -0.50 217.0 2447
PGO26 -0.19 217.0 2533
PGO2T 1.16 179.7 5083
X Ai=000 Pi=22198 Ci=323.86
900 - y=-0.8039x +502.3
200 | * R* =0.0586
700 ‘
600 -
L]
ﬁ 500 - *
e
i +
* & '
200 - ** d =
100
0 - |
100 150 200 230 300 350 400
Parents

Fig. 2. Regression line depecting regression of vine length (cm)

at first harvest of parents on crosses in pointed gourd
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4.2.3. Number of node at first harvest

The average performance of top crosses was lower than that of the parent {Ei-c?i}
indicated non significant average heterosis of the character. From the Table 5 it was
observed that the parent PGO27T was superior female parent in respect of producing
higher number first fruit bearing node number (per se mean = 24.0). On the other
hand top cross of PG021 with M2 was superior in this character. The poorest among
the female parents was PGO07 (Pi=47.3), while the poorest top cross was PGO10
(Ci=78.0). In the present study bAP for the character is -0.063+1.467 which is very
low indicated low heritability for the trait. The breeding value of the parental inbred
PGO21 was -1.26 which was highest among the parents. The order of breeding value
of parental inbred was:
PG020>PG027>PG019>PG005>PGO0T>PGN02>PGO08=PG0] 8=PGO12>PG026=P
G016>PG01 7=PGO09>PGO06>PGO03>PGO10>PGO21. However Table S indicated
that the mean value of the top cross (PGO21XM2) was lower than the mean value of
the parental inbred (Ci=25.3<Pi=35.0). The breeding value of the parent was also
highest (-1.26) indicated that there was scope of significant and higher heterosis for
the parental inbred PGO021 fallowed by PG010 when crossed with the male M2.

The parental inbreds PGO0Z, PGO03, PGOOT, PGOOS, PGO09, PGOOI6, PGOI7T,
PGO18, and PG0026 had low breeding value. On the other hand the parental inbred
PGO05, PGO19, PG020, and PGO27 manifested negative breeding value, hence
undesirable for further exploitation in respect of this character. Latif (1993) indicated
that this character was controlled by both additive and non additive gene action in

ribbed gourd.

The regression line of crosses and parents revealed a negative and linear relationship
between the parent and crosses (Fig.3). This indicated that one unit increase in the
mean value of the parents there is a decrease by 10.48 units in crosses for this
attribute. The regression of crosses of pointed gourd on parents was obtained as y = -
1.04 + 82.4 (R* = 0.15). The coefficient of determination was 0 .15 meaning that 15%
of total variation in crosses of pointed gourd was explained by parents for the
character implying that within the range of parents tested, the estimated linear
relationship of crosses on parents for the character was not quite adequate [emale
parent mean to be the most limiting factor for getting higher number of node at first

harvest.
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Table 5. Breeding value and allied parameters of number of node at first harvest

in pointed gourd

Parents | Breeding | Parent Cross Parent- Parent- Regression of
value mean mean offspring offspring breeding value(A)
[Ai.j {Pi} {(:i} EDI‘]‘[‘.‘]Eﬁﬂn rEg:I‘ESSiﬂ[l on Phenni}.-pi:
(rOP) (hOF) value(bAT)
PGOO2 -0.07 357 45.0 -0.391 -1.048 -0.063 £ 1.467
PGOG3 -84 397 kY B
PG00 0.492 383 613
PGO0G -0L71 387 343
PGO0T -0.11 26.3 44.3
PGO0S -0.03 47.3 45.7
PGO0S -0.57 28.0 36.7
PGO10 -[1.95 42.0 303
PGO12 -0.29 367 41.3
rGol6 -0.35 333 40.3
PGO1T (.35 AR 370
PGO1E -0.23 0.7 4.3
PGO19 1.14 34.7 (5.0
PGO20 2.31 28.4 E43
PGO21 -1.26 35.0 253
FGO26 -0.31 29.7 41.0
PGO2T 1.93 4.0 78.0
Y A= i =
ZA=00 P1=3471 Ci=46.10
y=-L0481x + 82.472
100 - R*=0.153
80 . ®
o5 *
540 - g * .
o o P ., P
20 5
e——1—— Ll |
20 25 30 35 40 45 30
Parents

Fig.3, Regression line depecting regression of number of node
at first harvest of parents on crosses in pointed gourd



4.2.4. Length (cm) of interncdes at first harvest

In this character the mean values of top crosses has lower than that of the parent
{Ei{?i] indicated non significant average heterosis for the trait. From Table 6 it was
revealed that the parent PGD03 was superior female parent in respect of producing
lower length of tnternode at first harvest. On the other hand top cross PGO10 X M2
was superior in this character. The poorest among female parent and top cross were
PG027 (Pi=7.9) and PGO20 (Ci=10.6) respectively. bAP for the character was very
low indicated low (-0.0054+0.234) heritability for The breeding value of the parental
inbred PGO10 was -1.29 which was highest among the parents. The order of breeding
value of parental inbred was:
PG010>PG002=PG012-PG017>PGO05=PGO09>PGO06>PGO18>PG019>PGO2T>P
G016=PG026=PGO03=PGONT7=PGONS=PG021>PG020.

Table 6 revealed that the mean value of the parental top cross (PGO10XM2) was
lower than the mean value of the parental inbred (Ci=5.1<Pi=6.7). The breeding value
of the parent PGO10 was also highest (-1.29) indicated that there was scope of
significant and higher heterosis for the parent.

The parental inbreds PG002, PG003, PGO0S, PGO06, PGD09, PGO12 PGO16, PGO17,
PGO18, PGO19 and PGO26 had low breeding value. On the other hand the parental
inbred PGOO7, PGO0S, PG020, and PG021 manifested negative breeding value, hence
undesirable for further exploitation in respect of this character.

In respect of length of internodes al first harvest the relationship between parent and
crosses was linear and revealed a negative correlation between the parents over
crosses (Fig.4). It was observed thal every one unil increase in the mean value of
parents there is a decrease in crosses by 0.8 units for the character. The regression of
crosses of pointed gourd on parents was obtained as y = -0.0076 + 7.16 (R® =
0.00002), The coefficient of determination was 0.00002 meaning that 0.002% of total
variation in crosses of pointed gourd is explained by parents implying that within the
range of parent tested, the estimated linear relationship of crosses on parents for the
trait was not quite sufficient and female parental mean observed to be the limiting

factor in getting higher length of internodes at first harvest (cm).
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Table 6. Breeding value and allied parameters of length (cm) of internodes at

first harvest of pointed pourd

Parents | Breeding Parent Cross Parent- Parent-off Regression of
value mean mean offspring spring breeding
(Af) (Pi) (Ci) correlation | regression value(A) on
(rOP) (hOP) phenoiypic
valoe(bAP)
rGON2 (.90 5.7 57 0004 -0.008 0005+ 0,234
rGO03 -0.05 4.6 7.0
PGODS -0.48 6.7 6.4
PGODG -0.43 6.2 6.4
PGO07 L57 57 9.6
PGOOR 61 i 8.1
PGO0Y -(L40 7.2 0.4
PGO10 -1.29 6.7 5.1
FPGO12 -7 4.8 .01
PGOl6 -0.26 6.3 6.7
PGO17 -0.58 7.5 6.2
PGOIS -0.39 7.0 6.5
rGmo -0.37 6.9 6.5
PGO20 2.23 7.1 L5
PGO2I 1.95 6.2 102
FGO26 -0.09 7.3 7.0
PG027 -(.33 7.9 6.6
TAI=000  Pi-652 Ci=17.]
v =-{1L0076x + 7.1635
R*=2E-05
12 I
10 .
5 51 + :
2 5 - » ** . 0 0 +
L .
_4 |
2
0 +— : : —— " ! !
4 4.5 5 5.5 4] 6.5 7 7.5 8 85

Parents
Fig. 4. Regression line depecting regression of length of internodes at first
harvest (cm) of parents on crosses in pointed gourd



4.2.5. Days to first flower

The average performance of top cross was lower than that of the parent {Ei{?i}
indicated non significant average heterosis of the character. From Table 7 it was
revealed that the parent PGO21 was superior female parent in respect of producing
first flower earlier (per se mean = 118.0). On the other hand top cross of PG0O20 with
male M2 was superior in this character. The poorest among the female parents was
PGOO7 (Pi=153.00), where as the poorest top cross was PGOI9 (Ci=177.7). In the
present study bAP for the characler was -0.019+2.561, which was very low indicated
low heritability for the trait. The breeding value of the parental inbred PGO20 was -
1.25, which was highest among the parents. The order of breeding value of parental
inbred was:
PG020=PG021>PG018>PG007=PG016>PG003=PGO09>PG005>PG006=PG017=P
GO010>PG002>PG026:=PG012>PGO0S=PGO27>PGO19.

However form the Table 7 it was observed that the mean value of the parental top
cross (PGO020xM2) was lower than the mean value of the parental inbred
(Ci=80.7<Pi=148.3). The breeding value of the parent was also highest (-1.25)
indicated that there was scope of significant and higher negative heterosis for the
parental in breed PGO20 for early flowering when crossed with M2. The parental
inbreds PG003, PGO0S, PGO08, PGO16and PGOI8 had low breeding value. On the
other hand the parental inbred PG002, PG0O06, PGO07, PGO10, PGO12, PGO1T,
PG(19, PGO26, and G027 manifested positive breeding value, hence undesirable for
further exploitation in respect of this character. Sahni et al. (1987) mentioned that
days to first flowering were controlled by non additive gene action. The relationship
between parents and crosses was linear in respect of this character. A lincar regression
of crosses over parents was estimated and a positive correlation found between the
parents against and the result was presented in Fig. 5. It is revealed that every one unit
increase in the mean value of parenis there is an increase in crosses by 18.9 units for
this attribute. The regression of crosses of pointed gourd on parents was obtained as y
=0.18 + 69.2 (R* = 0.03). The coefficient of determination was 0.03 meaning that 3%
of total variation in crosses of pointed gourd was explained by parents for the
character implying that within the range of parents tested, the estimated linear
relationship of crosses on parents was quite adequate and that appeared to be the least

limiting factor getting earlier flowering.
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Table 7. Breeding value and allied parameters of days to first flower in pointed

gourd
Parents | Breeding Parent Cross Parenti- Parent- Regression of
vialue mean mean offspring offspring breeding value(A)
(Ai) (Pi) (C) corrclation | regression on phenotypic
(rOP) (bOP) value(bAF)
PGO02 0.23 124.7 95.7 0.188 0.189 0.019+ 2.561
PGO03 -0.53 1203 ga.0
PGO05 -0.07 120.7 97
PGO0G 0.03 120.7 937
rGo07 0.85 153.0 i02.0
PG00 -0.79 123.3 85.3
PGo09 -0.46 123.7 BE.7
PGO10 0.13 118.3 047
PGODIZ .49 126.3 98.3
MGO16 (.74 134.0 853
PGO17 0.0 129.3 043
PGO1E -1.05 121.0 527
G019 2.54 1353 122.3
PG00 -1.25 148.3 80.7
G021 =111 118.0 820
PGO26 0.29 127.0 9.3
rGoz7 1.08 121.3 104.3
T AI=000  Pi=12737 Ci=93.35
y = 0.1893x + 69.246
R*=0.0352
140
120 .
100 | .o ats o -+
w
2 80 | ol .
= |
& ]
4‘:‘ -
20 1
D ! ———
110 120 130 140 150 160
Parents

Fig. 5. Regression line depecting regression of days to first flower of
parents on crosses m pointed gourd
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4.2.6. First flower bearing node number

The heterosis exists for this character was non significant because the average mean
values of top crosses were higher than that of parental inbred {Eig’i}. It was observed
that the parent PG012 and PG021 were superior female parent in respect of producing
lower number of first flower bearing node number (per se mean for both were = 7.7).
The top cross PGOOS X M2 was superior in this character (A= - 1.66). The poorest
among the female parents was PG010 (P1=17.3), while the poorest top cross was
PG020 (Ci=43.7). The valuc of bAP for the character is -0.032+0.687 indicated low
heritability. The breeding value of the parental inbred PGOOE was -1.66 which was
highest among the parents hence there was fixable genes in this parent for the trait.
The order of breeding value of parental inbreds was:
PGO07=PG009=>PGO06=PGO0OR=PGO03=PG018=PG002>PG021=PG012>PG017>P
G010>PG016>PG005=PG026=PGH19>PGO27>PG020.

However Table 8 revealed that the mean value of the parental top cross (PGOOSXM2)
was lower than the mean value of PG00 (Ci=%.7<Pi=13.3). The breeding value of
the parent was also highest (-1.66) indicated that there was scope of exploiting -ve
higher heterosis for the trait.

The parental inbreds PG002, PG003, PGO06, PGO0O7, PGO09, PGO10, PGO12, PGOL7,
PGO18 and PGO21 had low breeding value. On the other hand the parental inbred
PGOO5, PGO16, PGOLS, PGO19, PGO26and PGO27 manifested positive breeding
value, hence undesirable for further exploitation of heterosis for reducing first flower
bearing node number. Islam (1993) suggested that the inhentance of this character
was predominantly control by the additive gene action,

The regression line of crosses against parents for first flower bearing node number
clearly indicated that the relationship between parents and crosses was linear. A
negative correlation found between the parents and crosses (Fig.6). For every one unit
increase in the mean value of the parents there is an increase in crosses by 28.1 unils
for the trait. The regression of crosses of pointed gourd on parents was obtained as y =
0.28 + 27.5 (R* = 0.007). The coefficient of determination was 0 .007 meaning that
0.7% of total variation for the character in crosses of pointed gourd is explained by
parents implying that within the range of parenis tested, the estimated linear
relationship of crosses on parents for the trait was quite adequate and that appeared to

be the least limiting factor getting first flower bearing node number.
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Table 8. Breeding value and allied parameters of first flower bearing node

number in pointed gourd

Parents | Breeding | Parent Cross Parent- Pareni- Regression of
value mean mean offspring offspring breeding value(A)
(Af) (Pi) {Ci) correlation regression on phenotypic
(rOF) {(bOP) value{bAFP)
FGO02 -(1.40 13.0 0.7 -(L.086 -.281 (032 L0687
PGO03 -0.55 13.0 19.3
PGO0S .41 12.0 277
PGO06 -(.93 15.7 16.0
PGOO7 -(1.78 12.0 7.3
PGODS -1.66 13.3 .7
PGODY -1.01 12.0 153
PGO10 -(.1 17.3 24.0
FGDI2 <121 7.7 223
PGO16 .22 9.0 26.0
rGo17 -0.09 L0 233
PGO18 (44 14.0 203
PG019 1.0z 16.0 330
PGO20 225 11,2 43.7
rGo21 - 28 1.7 21.7
PGO26 (LG8 13.3 0.0
rPGo27 1.79 113 39.7
TA=000 Pi=1233 Ci=24.12
v =-0.2807x + 27.58
50 R® = 0.0074
+
40 | *
‘ .
E 30 % , * .
= | & ¥ >
G20 s ] R
10 *
0 . === .
7 9 11 13 15 17 19
Parents

Fig. 6. Regression line depecting regression of first flower bearing

node number of parents on crosses m pomted gourd
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4.2.7. Number of fruits per vine

The average performance of the mean values of top crosses was higher than that of
the parents {Ei}?i} indicated significant heterosis of the character. From the Table 9 it
was observed that the parent PGO16 was superior female parent in respect of
producing highest number of fruits per vine (per s¢ mean = 39.6). On the other hand
top cross PGO06 X M2 was superior for this character. The poorest among the female
parents was PGO12 (Pi=12.6), PGO19 was poorest top cross (C1=9.7). In the present
study bAP for the character was -0.007+1.850, which was very low indicated low
heritability for the trait. In this study the breeding value of the parental inbred PGO06
was 2.39 which was highest among the parents. The order of breeding value of
parental inbreds was:
PGO06>PGO16=PGO0T=PG009=PGO17=PG021=PGO10=PGO08>PG002=PG0012>P
GO27=PGO05>PGO03>PG01 8>PGO20>PG026=PG019.

However Table 9 revealed that the mean value of the parental top cross (PGO06xM2}
was higher than the mean value of the parental inbred (Ci=75.9>Pi=24.3). The
breeding value of the parent was also highest (2.39) indicated that there was scope of
significant and higher heterosis for the parental inbred PG006 followed by PGO16 for
producing higher number of fruits per vine when crossed with M2.

The parental inbreds PG002, PGOO7, PGOOS PGO09, PGO10, PGO17 and PGO21 had
low breeding value, On the other hand the parental inbred PGO003. PG003, PGO12,
PGO18, PGO19, PG020, PGO26 and PG027 manifested negative breeding value, hence
undesirable for further exploitation in respect of this character.

The relationship between parents and crosses was linear for the character as indicated
from the regression line of parents and crosses. A megative correlation was found
between the parents and crosses (Fig.7). It was observed that for every one unit
increase in the mean value of the parents there is a decrease in crosses by 12.8 units
for this trait. The regression of crosses of pointed gourd on parents was obtained as y
=-0.127 + 36.9(R*= 0.002). The coctficient of determination was 0.002 meaning that
0.2% of total variation in crosses of pointed gourd was explained by parents for the
character implying that within the range of parents tested. the estimated lincar
relationship of crosses on parents for the character was not quite adequate and that

appeared to be the limiting factor getting number of fruits per vine.
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Table 9. Breeding value and allied parameters of number of fruits per vine in

pointed gourd
Parents | Breeding | Parent Cross Parent- Parent- Regression of
value mean mean offspring offspring breeding
(Af) (Pi) (Ci) correlation regression valoe(A) on
(ror) (bOP) phenotypic
value(bAP)
PGOO2 0.15 26.0 36l -0,052 -0,128 -0.007 £ 1.850
PGO03 -1.04 344 14.9
PGO0S =025 21.0 28.9
PGO06 239 24.3 75.9
PGOOT 0.19 239 36.8
PGO0B 0.63 26.2 4.7
rGOonY (.57 27.0 43.6
PGO10 0.1% 237 36.8
PGOI2 -0.02 [2.6 331
PGO16 1.52 3.6 G0.5
PGO17 0.34 313 395
PGO1E -1.09 04 14.1
FGO12 -1.34 68 9.7
PGOZO -1.12 4.2 13.5
PGO21 0.28 7.2 384
FGOZ6 <1.26 9.9 11.1
PGOZT -0.16 21.9 0.6
T A=000 Pi=2784 Ci=3342
y=-0.1276x + 36.977
R*=0.0027
80 -
70 -
60 | +
ﬁ 50 _I vo
E 40 - & s *
“ 30 - ¢ *s
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Fig. 7. Regression line depecting regression of number of fruits per
vine of parents on crosses in pointed gourd
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4.2.8. Number of fruits per plant

In this chanicter the average performance of top crosses was higher than that of the
parent {Ei:‘Fi} indicated significant average heterosis for producing higher number of
fruits per plant. The parent PGO03 was superior female parent in respect of the
character (per se mean = 228.3) (Table 10). The top cross PGO06 X M2 was superior
for this trait. The poorest female parent and top crosses were PG012 (Pi=80.0) and
PGO026 (Ci=99,0) respectively. In the present study bAP for the character was -
0.007+8.640 which was very low indicated low heritability for the parameter, The
breeding value of the parental inbred PGO06 was 2.39 which was highest among the
patrents. The order of breeding value of parental inbred was:
PGO06>PGO09=PG010=PG016=>PG002=PGO05>PGO0S=PGO0T=PG027=PG021>P
GO17=PGO1 2=PGO1E=PGO03=PG020=PG026=PG0O19. Form the Table 10 it was
found that the mean value of the parental top cross (PGUO06xM2) was higher than the
mean value of the parental inbred (Ci=387.3=Pi=121.7). The breeding value of the
parent was also highest (2.39) indicated that there 15 scope of significant and higher
positive heterosis for the parental inbred PGO06 followed by PG0O09 when crossed
with the male M2. The parental inbreds PG007 had lowest breeding value where as
PGO0Z, PGOOS, and PGO10 had low breeding value. On the other hand the parental
inbred PG003, PGO0S, PGO12, PGO17, PGO18, PGO19, PG020, PGO17, PG 021,
PG026and PGO27 manifested negative breeding value, hence undesirable for further
exploitation in respect of this character. Mishra et al. (1994) found both additive and
non additive gene actions involved in the expression of number of fruits per plant in
bitter gourd (Momordica charantia L.). Singh and Joshi (1980) observed that this
character was predominantly controlled by additive genes.

Crosses and parents regression line revealed a negative correlation and linear
relationship between crosses against parents (Fig.8). This revealed that one unit
increase in the mean value of the parents there is decrease in crosses by 69.4 units for
this character. The regression of crosses of pointed gourd on parents was obtained as
v=-.69+ 2384 (R* = 0.05). The coefficient of determination was 0.05 meaning that
5% of total variation for the trait in crosses of pointed gourd is explained by parents
implying that within the range of parent tested, the estimated linear relationship of
crosses on parents for the character was not quite adequate female parental mean

appeared to be the limiting factor getting number of fruits per plant.
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Table 10. Breeding value and allied parameters of number of fruits per plant in

pointed gourd

Parents | Breeding Parent Cross Parent- Parent- Regression of
value mean mean offspring offspring breeding value(A)
(Ai) (Pi) (Ci) correlation | regression on phenotypic
(rOP) (bOP) value(bAP)
PGO02 0,19 111.8 164.0 -(1L236 -0.694 ~(LO0T 8. 640
PGO03 -0.81 22183 63.3
PGODS 0.05 129.5 149.7
PGODG .39 121.7 3873
rGooaT 0.00 158.3 144.7
PGOOR -0.12 106.7 132.7
PGOO2 1.94 142.8 3410
FGO10 .16 1128 262.0
PGO12 =037 800 107.7
PGOl6 0.39 1135 184.3
PGO17 -(h34 149.5 1103
PGO1S -0.7% 1448 (5.0
PGO19 -1.0% 144.5 47
PGO20 -1.03 170.7 40.7
PGO2I -0,29 114.3 116.0
PG026 -1.03 99,0 403
PG027 -0.23 162.2 1213
YAIS000 Pi=13474  Ci=1450
y=-0.6938x +238.47
R* = 0.0557
500 -
400 -
+
7]
i 3(M)
7 +
S 200
100 e T B
+
&+ Es 4
0 -+ | | | |
50 100 150 2003 230
Parents

Fig. 8. Rgression line depecting regression of number of fruits per
plant of parents on crosses in pointed gourd
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4.2.9. Weight of fruits per plant

The average performance of top crosses was higher than that of the parents (Ci=Pi)
indicated significant average heterosis of the character. From the Table 11 it was
observed that the parent PG005 was superior female parent in respect of increasing
weight of fruits per plant (per se mean = 4939.2). On the other hand top cross of
PGO06 with M2 was superior for the trait. The poorest among the female parent was
PGO21 while the poorest top cross was PG026. The value of bAP for the character
was -0.000+201.754 which indicated low heritability for the trait, The breeding value
of the parental inbred PGO06 was 2.17 which was highest among the parents on
positive value basis. The order of breeding wvalue of parental inbred was:
PGO06=PGO09=PGO10>PG016>PGO08>PGO02=PGO0S>PGO21>PG017>PG027>P
GO12>PGO07=PG020=PG018>PGO03>PG026>PG019.

However Table 11 showed that the mean value of the parental top cross (PGO06xM2)
was higher than the mean value of the parental inbred (Ci1=12856.7=Pi=49.392). The
breeding value of the parent was also highest (2.17) indicated that there was scope of
significant and higher heterosis for the parental inbred PG0O09 followed by PGO10 for
increasing weight of fruits per plant, The parental inbreds PG002, PGO0T and PGO16
had low breeding value. On the other hand the parental inbred PGO003, PG003,
PG0O0S, PG0012, PGO17, PGO18, PG019, PG020, PG 021, PG026and PGO27
manifested negative breeding value, hence undesirable for further exploitation in
respect of producing fruits with higher weight, Sahni ef al. (1987) mentioned that fruit
weight controlled by the additive genes in long-fruited botile gourd.

The regression line of crosses against parents for weight of fruits per plant clearly
indicated that the relationship between parents and crosses was linear, A negative
correlation was found between the parents and crosses and the result was presented in
Fig.9. This showed every one unit increase in the mean value of the parents there is
decrease in crosses by 91,1 units for the attribute. The regression of crosses of pointed
gourd on parents was obtained as y = -0.91 + 8976.8(R* = 0.04). The coefficient of
determination was (.04 meaning that 0.4% of total variation in crosses of pointed
gourd was explained by parents for the character implying that within the range of
parents tested, the estimated linear relationship of crosses on parents for the character
was not quite adequate female parental mean appeared to be the limiting factor getting

weight of fruits per plant.



Table 11. Breeding value and allicd parameters of weight of fruits per plant in

pointed gourd
Parents | Breeding Parent Cross Parent- Parent- Regression of
value mean mean offspring offs breeding
(AD (Pi) (Ci) correlation pring value(A) on
(rOP) regression | phenotypic
(bOP) value(bAP)
PGOO2 0.13 6197 5636,7 0,205 0911 0.000 £ 201.754
PGO03 -(.97 4857.3 1731.3
PGOOS -0.07 4939.2 4041.7
PGOOG 217 16372 12856.7
PGOOT (.30 44678 6231.7
PGOOE -0.35 13425 3940.0
rGoo9 2.09 4301.7 125717
PGOIO .11 4398.0 9125.0
PGO12 -1.34 2846.7 2966.7
PGOLG .57 4376.7 72033
PGO1T -0.24 47933 4326.7
PGOLE -0.92 45733 1906.7
PGO19 -1.12 5295.0 1200.0
PGO20 -0.92 3310.0 19300
PGOZT - 17 26267 4576.7
PGO2G -1.00 39050 1650.0
PGO2T -(h26 1585.0 42583
T Ai=0.00  Pi=4169.]  Ci=5179.5
y=-09108x + 8976.8
2
R =0.0421
14000 N
12000 b
@ 10000 .
2 R000 -
@ +
S 6000 ‘ *
4000 * . . vt
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Fig. 9. Regression line depecting regression of weight of fruits per

Parents

plant of parents on crosses in pointed gourd



4.2.10. Fruit development period

In this character the mean values of top crosses was lower than that of the parent
[‘(_Zi-c':_Pi} indicated significant negative heterosis for this trait Table 12 revealed that the
female parent PGO07 was superior female parent in respect of minimum days required
for fruit development period (per se mean = 9.0). On the other hand top cross PG020
X M2 was superior in this character. bAD for the character was -01,15540.416 which
was very low indicated low heritability for the trait. The breeding value of the
parental inbred PG020 was -1.45 which was highest among the parents. The order of
breeding value of parental inbreds was:
PGO20=PG021=PG002=PGO0R=PG016=PGO26=PG027>PG003=PG009=PG01 8=P
G019=PG006>PGO0T=PG017>PGO05>PG012>PG010.

However Table 12 was represented that the mean value of the parental top cross
(PGO20xM2) was higher than the mean wvalue of the parental inbreds
(Ci=7.0<Pi=12.3). The breeding value of the parent was also highest (-1.45) indicated
that there is scope of significant and higher negative heterosis for the parental inbred
PG0O20 followed by PGO21when crossed with M2,

The parental inbreds PG002, PG003, PGO0T7 PGO09, PGO16, PGO1S, PGO26 and
PGO27 had low breeding value. On the other hand the parental inbred PGO00S, PG006,
PGO0S, PGO10, PGO12, PGO17 and PGO1Y manifested negative breeding value, hence
undesirable for further exploitation in respect of this character.

The relationship between parents and crosses was linear in respect of this trait as
indicated from the regression line of crosses against parents therefore a linear
regression of crosses on parents was estimated and a negative correlation found
between the parents and crosses (Fig.10). Every one unit increase in the mean value of
parents there is a decrease in crosses by 47,8 units for this character, The regression of
crosses of pointed gourd on parents was obtained as y = -0.47 + 17.0(R” = 0.06). The
coelficient of determination was (.06 meaning that 6% of total vanation for the
character in crosses of pointed gourd is explained by parents implying that within the
range of parent tested, the estimated linear relationship of crosses on parents for the
trait was not quitc adequate and that appearcd to be the limiting factor getting

minimum days for fruit development.
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Table 12. Breeding value and allied parameters of fruit development period in

pointed gourd

Parents | Breeding | Parent Cross Parent-off Parent- Regression of
value mean mean spring offspring | breeding value(A)
(Ai) (Pi) (Ci) correlation | regression |  on phenotypic
(rOP) (bOP) value(bAP)
PGO02 -1.02 13.7 83 -0.258 478 0155 = 0.416
PGO03 -.58 9.7 97
PGOOS 1.14 1.7 15.0
PGO06 0.93 9.7 14.3
PGO07 .69 2.0 0.3
PGOOS 1.04 0.7 14.7
PGO09 -0.58 11.7 0.7
FGOIO 168 1.7 16,7
PGO12 1.14 113 15.0
rGO16 -0.69 1.7 0.3
rGo17 .04 10.0 14.7
PGO1E -0. 15 [23 1.0
PGO19 071 14.0 13.7
PGO20 =1.45 (2.3 7.0
PGO2] -1.13 11,7 E.O
PGO26 .64 13.0 9.3
PGO27 -(LG9 153 0.3
FAE000  Pi=1173  Ci=11.47
y=-04775x +17.07
R® =0.0667
20
+
15 & L *
i —
2 -
7 -
E 10 & * : * - %
& .
i
0 T T
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Parents

Fig. 10. Regression Ime depecting regression days required for fruit
development period of parents on crosses in pointed gourd
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4.2.11. Harvest length (days)

The average performance of top crosses for this trait was lower than that of the parent
(Ci<Pi) indicated non significant average heterosis of the character. From the Tablel3
it was observed that the parent PG020 was superior female parent in respect of
increased harvest length (per se mean = 218.7). The top cross PG006 X M2 was also
superior for the character. The poorest among the female parent was PG019 for both
the statistics (155.0 and 120.0 respectively). The present study bAP for the character
was (0.024464.772, which was very low indicated low heritability for the trait. The
breeding value of the parental inbred PGO06 was 1.05 which was highest among the
parents hence there was fixable genes in this parent and for the trail. The order of
breeding value of parental inbred was:
PGO06=PGOO5=PGO17>PG010=PGO03>PGO02>PGO21=PG012>PGO0S>PGO1 6P
GO18>PG-009=PGO0T>PG020>PG027>PG026>PG019.

However Table 13 revealed that the mean value of the parental top cross (PGO06xM2)
was higher than the mean value of the parental inbred PG006 (Ci=208.3=Pi=194.3).
The breeding value of the parent was also highest (1.05) indicated that therewas scope
of exploiting of higher positive heterosis for the trait.

The parental inbreds PG002, PGO03, PG005, PGOO7, PGO10, PGO12, PGOL6 and
PGO21 had low breeding value. On the other hand the parental inbred PG002, PGOOS,
PGO0Y, PGOLS, PGO19, PGO20, PGOL6, PGO26 and PGO27 manifested negative
breeding value, hence undesirable for further exploitation of heterosis for increasing
harvest length.

The regression line of crosses against parents presented a positive and linear
relationship between parents and crosses presented in Fig. 11. This is indicated that
every one unit increase in the mean value of the parents there is an increase in crosses
by 66.7 units for the character. The regression of crosses of pointed gourd on parents
was obtained as y = 0.61 + 62.6(R*=0.15). The coefficient of determination was 0.15
meaning that 15% of total variation for the character in crosses of pointed gourd was
explained by parents for the character implying that within the range of parents tested,
the estimated linear relationship of crosses on parents for the character was quite

adeguate and that appeared to be the least limiting factor getting longer harvest length.
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Table 13. Breeding value and allied parameters of harvest length (days) in

pointed gourd

Parents | Breeding Parent Cross | Parent- Parent- Regression of
valuc mean mean offspring | offspring breeding
{Ad) (Pi) {Ci) corrclation | regression value{A) on
(rOP) (hOP) | phenotypic
{ | value(bATF)

rGonz (L6l | 7600 1973 (h552 NR LY 0024 = (4,772
PGOO3 (.84 2120 203.0

FGO0OS 1.0 2167 2074

PGOOG 1.05 1443 208.3

PG .33 1927 1903

PGO0S .21 2137 176.7

PG00 017 2117 177.7

PGOI0 (h.86 1967 20373

PGO12 (41 19000 1923

PGO16 (h03 19,0 152.7

PGO1T (492 1840 205.0

PGOIE -0 19400 1797

PGOIY -2.46 13501 120.0

PGOZ0 .70 218.7 164.3

PGO21 (.44 192.7 193.0

PLOLG -1.55 194.3 143.0

rGoz? -1.31 184.0 1440

SAI=000 pi=19757  Ci=181.94

y=I(L6Ix + 62.62

R = (.1545
250
200 o b . ¢
/
L ]
4 150 . R
Z »
r.% 100
50
0
140 160 180 200 220 240

Parents ~

Fig. 11. Regression line depecting regression of harvest length
(davs)of parents on crosses in pointed gourd
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4.2.12. Total number of harvest within the length of time

In this character the average performance of top crosses has lower than that of the
parent {Ei-i?i} indicated non significant average heterosis for the trait. The parent
PG016 was superior female parent in respect of increasing total number of harvest
within the length of time (per se mean = 14.7) (Table14). On the other hand top cross
PGO02 X M2 was also superior in this character. bAP for the character was very low
indicated low (0.240+0.216) heritability for the trait. The breeding value of the
parental inbred PG002 was 1.46 which was highest among the parents. The order of
breeding value of parental inbred was:
PG002>PGO06=PGO10>PGO05>PGO09>PG016>PGO08>PG012>PG003>PGO0N7=P
GO21>PGO27>PG017>PG018>PG020PG-019>PG026.

However Table 14 indicated that the mean value of the parental top cross
(PGO02xM2) was higher than the mean value of the parental inbred PGO02
(Ci=15.3=Pi=12.0). The breeding value of the parent was also highest (1.46) indicated
that there was scope of significant and higher positive heterosis for the parental inbred
PGO02.

The parental inbreds PG003, PG00S, PG007, PGO0S, PGO09, PGO10, PGO12 and
PGO16 had low breeding value. On the other hand the parental inbred PG017, PGO018,
PGO19, PGO20, PGO21, PGO26 and PGO27 manifested negative breeding value, hence
undesirable for further exploitation in respect of this character.

For this character the relationship between parents and crosses was linear and showed
a positive correlation between the parents and crosses (Fig.12). For every one unit
increase in the mean value of the parents there is an increase in crosses by 71.9 units
for the character. The regression of crosses of pointed gourd on parents was obtained
as y = 0.71 + 1.52(R* = 0.04). The coefficient of determination was 0,04 meaning that
4% of total variation for the character in crosses of pointed gourd was explained by
parents implying that within the range of parents tested, the estimated linear
relationship of crosses on parents for the trait was quite adequate and that appeared to

be the least limiting factor getting higher number of harvest within the length of time.
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Table 14. Breeding value and allied parameters of total number of harvest within

the length of time in pointed gourd

Parents | Breeding Parent Cross Parent- Parent- Regression of
value mean mean offspring | offspring | breeding value(A)
(AQ) (Pi) (Ci) corrclation | regression on phenotypic
(rOP) (bOP) value(bAP)
PCGO02 1.46 12,0 153 0.203 0.719 0.240 £ 0.216
G003 013 13.3 1.3
PGODS (191 13.7 13.7
PGODG L35 133 15.0
PGon? .46 13.7 12.3
PGOOR (.02 137 1.0
PGOD9 (LG9 137 13.0
PGOT0 L35 13.7 15.0
PGO12 (.35 1.7 12,0
PGD1G 0.58 14.7 12.7
PGO17 -1.09 13.0 7.7
rGo1s -1.09 132.7 1.7
PG012 -1.31 12.7 7.0
PGO20 -1.09 13.7 73
PGo21 -(1.54 12.0 2.3
PGO26 -1.43 127 6.7
PG027 -01.7G 11.7 8.7
T Ai=000  Pi=13.10 Ci=10.94
y=0.7191x + 1.5229
R*=0.0422
20
15 * . @
) 4 _
= S
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5
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Fig. 12. Regression line depecting regression of number of harvest withm
the length of time of parents on crosses in pointed gourd
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4.2.13. Interval per harvest (days)

The average performance of the top crosses was higher than that of the parent {E}ﬁ}
indicated non significant average heterosis on negative value basis for this trait. From the
Tablel5 it was reported that the parent PG0O19 was superior female parent in respect of
reducing interval per harvest (days). On the other hand top cross PG0O02 X M2 was
superior for the character. The poorest female parent and top crosses were PG012 (Pi =
17.8) and PGO17 (30.9) respectively. The present study bAP for the character was -
0.015+0.292 which was very low indicated low heritability for the trait. The breeding
value of the parental inbred PG002 was -1.17which was highest among the parents. The
order of breeding value of parental inbred was:
PG002=PG010=PG009=PGO06=PG016=PGO05=PGO08>PGO12=PG007=PG003=PG02
7=PG019=PG018=PG021=PG020=PG026=PG017.

The mean value of the parental top cross (PG002xM2) was lower than the mean value of
the parental inbred (Ci=13.8<Pi=16.1). The breeding value of the parent was also highest
(-1.17) indicated that there was scope of significant and higher negative heterosis for the
parental inbred PG002 for increasing average interval per harvest (Table 15).

The parental inbreds PGO03, PGO0S, PGO06, PGOOT, PGOOE, PGO09, PGO10, PGO12 and
PGO16 had low breeding value. On the other hand the parental inbred PGO17, PGO18,
PGO19, PGO17, PGO20, PGO21and PGO26 manifested positive breeding value, hence
undesirable for further exploitation in respect of this character.

The relationship between parents and crosses was linear as indicated from the regression
line of crosses over parents. Therefore a linear regression of crosses on parents was
estimated and a positive correlation found between the parents and crosses and the result
was presented in Fig.13. It is revealed that every one unit increase in the mean valuc of
the parents there is an in increase by 6.7 units. The regression of crosses of pointed gourd
on parents was obtained as y = 0.06 + 17.9 (R* = 0.0003). The coefficient of
determination was (.0003 meaning that 0.03% of total variation for the character in
crosses of pointed gourd was explained by parents implying that within the range of
parents tested, the estimated linear relationship of crosses on parents for the trait was
quite adequate and that appeared to be the least limiting factor in the test of site getting

higher number of interval per harvest.
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Table 15. Breeding value and allied parameters of interval per harvest (days) in

pointed gourd

Parents | Breeding Parent Cross Parent- Parcnt- Regression of
value mean mean offspring offspring breeding value(A)
(Ai) (Pi) (Ci) correlation regression on phenotypic
(rOP) (bOP) value(bAP)
PGO02 -1.17 16.1 13.8 0.017 0.067 0.015= 0292
PGO03 -0.20 17.2 18.2
PGO05 -0.59 16.8 16.4
PGO06 -0.92 16.3 14.9
PGOOT -0.46 15.2 17.0
PGOUS -0.28 17.1 17.8
PGO09 -0.93 16.4 14.8
PGOLO -0.99 15.6 14.6
PG012 -0.34 17.8 17.5
PGo16 -0.76 14.8 15.6
PGO17 2.62 15.3 30.9
PGO1S 0.67 16.0 221
PGO19 0.21 13.3 20.0
PGO20 1.03 16.7 23.7
PGo21 0.76 17.0 22.5
PGO26G 1.26 17.4 248
PGO27 0.10 16.9 19.5
EAI=000 Pi=1624 Ci=19.05
y=0.0672x + 17.963
R* =0.0003
5 -
30
25 *
% 20 t 2 %
g . ¢ :7 *
O 15 & * *
10 1
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Fig. 13. Regression line depecting regression of average interval
per harvest (days) of parents on crosses in pointed gourd
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4.2.14. Number of fruits per harvest

In this charater the mean values of top crosses was lower than that of the parent [E{P_i'j
indicated non significant average heterosis for the trait. Table16 revealed that the parent
PGO03 was superior female parent in respect of producing higher number of fruits per
harvest (per se mean = 30.7). On the other hand top cross PG006 X M2 was superior in
this character. The poorest among the female parent was PG021, while the poorest top
cross was PGO20XM2, The value of bAP for the character was very low (-0.032+1.363)
indicated low heritability for the trait. The breeding value of the parental inbred PG006
was 2.17which was highest among the parents. The order of breeding value of parental
inbred was:
PGO06=PGO09=PGO10=PG016=PG017>PG027>PG007=PG021>PG0O08=PG005=PG00
2>PG012=PG018=PG026=PG019=PG020=PG003.

Form the Table 16 it was found that the mean values of the parental top cross
(PGO0O6xM2) was higher than the mean value of the parental inbred PGO06
(Ci=25.6=Pi=19.0). The breeding value of the parent was also highest (3.25) indicated
that there was scope of significant and higher positive heterosis for the parent.

The parental inbreds PGO08, PGO007, PGO10, PG0O16, PGO17and PG027 had low
breeding value. On the other hand the parental inbred PG002, PG003, PG0OS, PGOO7,
PGO12, PGO18, PGO19, PG020, PGO21and PGO26 manifested negative breeding value,
hence undesirable for further exploitation in respect of this character.

The regression line of crosses against parents for average number of fruits per harvest
clearly indicated that the relationship between parents and crosses was linear and hence a
linear regression of crosses over parents. A negative correlation found between the
parents and crosses (Fig.14). It was revealed that every one unit increase in the mean
value of the parents there is a decrease in crosses by 19.6 units. The regression of crosses
of pointed gourd on parents was obtained as y = - 0.19 + 16.0 (R* = 0.02). The coefficient
of determination was (.02 meaning that 2% of total variation in crosses of pointed gourd
was explained by parents for the character implying that within the range of parent tested,
the estimated linear relationship of crosses on parents for the trait was not quite adequate
female parental mean appeared to be the limiting factor getting higher number of fruits

per harvest.
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Table 16. Breeding value and allied parameters of number of fruits per harvest in

pointed gourd
Parents | Breeding Parent Cross Parent- Parent- Regression of
value mean mean offspring offspring breeding
(Ai) (Pi) (Ci) correlation regression value(A)
(rOP) (bOp) on phenotypic
value(bAP)
PGOO2 -0.23 12.1 10.9 -0.171 -0.196 -0.032 = 1.363
PGOO3 -1.17 30,7 5.2
PGOOS -0.21 19.0 11.0
PGO0G 2.17 12,0 156
PGOOT -0.13 232 11.5
PGO0OS 0.01 15.6 12.4
PGONO9 2.10 204 252
PGO10 .88 16.8 17.7
PGO12 -0.47 13.7 9.4
PGO16 0.41 14.1 14.8
PGOLT 0.34 23.0 144
PGO18 -(1.62 21.0 8.5
PG019 -1.13 233 5.4
PGO20 -1.14 235 5.3
PG:021 -0.09 9.2 11.7
PGO26 -1.02 14.7 6.0
PG027 0.28 227 14.0
¥ AI=0.00 Pi= 18.94 Ci=1231
y=-0.1957x + 16.016
R =0.0292
30
25 - * o
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Fig. 14. Regression line depecting regression of number of fruits per
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harvesl of parents on crosses m pomted gourd
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4.2.15. Fruits length (cm)

The average performance of the top crosses for this trait was lower than that of the parent
{a{ﬁ} indicated non significant average heterosis for the character. The parent PG026
was superior female parent in respect of producing longer fruit length (per se mean =
10.0). On the other hand top cross PG020 X M2 was superior in this character. The
poorest among the female parents was PGO03 for both the statistics (7.1 and 6.5). The
present study bAP for the character was very low (0.240+0.217) indicated low heritability
for the trait (Tablel5). The breeding value of the parental inbred PG020 was 2.00, which
was highest among the parents. The order of breeding value of parental inbred was:
PGO20=PGO08=PG021=PGO06=>PGO09=>PG01 7>PG027>PG010=PG026=PG002=PG01
2=>PGO05=PGO16=PGO07=PGO19>PGO18>PG003. Tablel7 revealed that the mean
value of the parental top cross (PG020xM2) was higher than the mean value of the
parental inbred (Ci=11.2>Pi=9.3). The breeding value of the parent was also highest
(2.00) indicated that there was scope of significant and higher positive heterosis for the
parental inbred PG020 for the parameter when crossed with the male M2. The parental
inbreds PGO06, PG009, PGO10, PGO17 and PG027 had low breeding value. On the other
hand the parental inbred PG002, PG003, PGO0S5, PGO0S, PG012, PG016, PGO18, PG019
and PGO26 manifested negative breeding value, hence undesirable for further
exploitation in respect of this character. Hormuzdi and More (1989) reported that fruit
length in cucumber is controlled by additive gene action. From genetic analysis in long
fruited bottle gourd, Sirohi er al (1986) reporied the presence of additive and non additive
gene actions in the expression of fruit length. A linear relationship was observed
between parents and crosses were in respect of this character. A positive correlation
found between the parents and crosses and the result was presented in Fig.15. This
indicated that every one unit increase in the mean value of the parents there is an increase
in crosses by 27.3 units for the character. The regression of crosses of pointed gourd on
parents was obtained as y = 0.27 + 6.5 (R? = 0.04). The coefficient of determination was
0.04 meaning that 4% of total variation in crosses of pointed gourd was explained by
parents for the character implying that within the range of parents tested, the estimated
linear relationship of crosses on parents for the trait was quite adequate and that appeared

to be the least limiting factor in getting longer fruit length (¢cm).
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Table 17. Breeding value and allied parameters of fruits length (cm) in pointed

gourd
Parents | Breeding Parcnt Cross Parent- Parent- Regression of
value mean mean offspring offspring breeding valoe(A)
(AiQ) (Pi) (Ci) correlation | regression on phenotypic
(rOP) (bOP) value(hAP)
PGOO2 -0.12 9.6 8.8 0.206 (273 0240 £ 0.217
rGonz -2.09 7.1 6.5
PGOOS 018 9.7 8.7
PGO0G 0.68 9.2 o7
PGooT 1.44 89 10.5
PGODS -0.68 9.0 a1
rGoo9 0.47 8.7 9.4
PGO1D 0.06 9.1 9.0
PGO12 -0.15 9.5 8.7
PGOl6 -0.21 1.5 8.7
PGOTT 0.24 79 g2
PGO18 -1.35 8.5 T4
rGoi1ge -1.21 9.4 7.5
PGOZO 2.00 9.3 11.2
PGO21 0.97 74 10.0
PGOIG -0.09 10.0 5.8
PGO27 .21 57 9.1
YAI=000 Pi=g80 Ci=890
y=0.2725x + 6.5028
12 N R* = (.0426
10 - . > %
—-'-—-0—-—"_'_
- >
- »
w » +
&
4 4
2
0 —
O T 8 Parsnia 9 10 11

Fig. 15. Regression line depecting regression of fruit length (cm)
of parents on crosses in pointed gourd
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4.2.16. Fruit weight (g)

There exist significant heterosis for the character because the average values of top
crosses were higher than those inbreds {_Cif—-Pi]. It was also observed that the parent
PGO20 was superior female parent in respect of increasing fruit weight (per se mean for
both were 45.6). The top cross PG0O20 X M2 was superior in this character. The value of
bAP for the character was 0.018+1.642 indicated low heritability for the trait. The
breeding value of the parental inbred PG007 was 2.18 which was highest among the
parents hence there was fixable genes in this parent and for the trait. The order of
breeding value of parental inbred was:
PGO08=PG020=PG009=PGO06>PG021>PG016>=PG010>PG002>PG026>PG017=PG00
5=PGO27=PGO07=PG0O12>PG018=PG019=PG003.

However Tablel8 represented that the mean value of the parental top cross (PGO07xM2)
was higher than the mean value of the parental inbred PGO07 (Ci=56.4>Pi=35.6). The
breeding value of the parent was also highest (2.18) indicated that there was scope of
exploiting of higher positive helerosis for the trait.

The parental mbreds PGO02, PGO06, PGOO9, PGO10, PGO16, PGO21 and PG026 had low
breeding value. On the other hand the parental inbred PG003, PG005, PGO08, PGO012,
PGO18, PGMY and PGO27 manifested negative breeding value, hence undesirable for
further exploitation of heterosis for increasing average fruit weight(g). Sahnai et al
(1987) reported that fruit weight controlled by the additive genes in long-fruited bottle
gourd. Sirohi and Chowdhury (1983) reported that fruit weight was controlled by additive
type of genes with partial dominance in bitter gourd.

The regression line of crosses over parents revealed a positive and linear between the
parents and crosses (Fig.16). For every one unit increase in the mean value of the parents
there is an increase in crosses by 12.1 units. The regression of crosses of pointed gourd
on parents was obtained as y = 0.12 + 37.04 (R*= 0.01). The coeflicient of determination
was 0.01 meaning that 1% of total variation for the character in crosses of pointed gourd
was explained by parents implying that within the range of parents tested, the estimated
linear relationship of crosses on parents for the trait was quite adequate and that appeared

to be the least limiting factor getting higher fruit weight (gm).
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Table 18. Breeding value and allied parameters of fruit weight (g) in pointed gourd

Parents | Breeding Parent Cross Parent-off | Parent-off Regression of
value mean mean spring spring breeding value(A)
(A1) (Pi) (Ci) correlation | regression | on phenotypic
(rOP) (bOP) value(bAP)
PG0O02 025 325 43.2 0.114 0.121 0.018 £ 1.642
PG003 -1.649 239 30.0
rGO0s -0.23 44.9 40
PGO0S 0.39 41.5 456
PGOOT 2.18 35.6 S56.4
PGOOS -(1.30 3p.2 38.1
PGOOY 0.87 371 47.5
PGO10 0.29 384 43.5
PGOI2 -(.69 359 368
PGO1G 0.36 382 44.0
PGO17 -0.05 36.0 41.2
PGO18 -1.30 39.5 327
PGO1Y -1.54 45.5 3.0
PGO20 1.36 45.6 50.8
PG021 0.45 239 44.6
PGO26 0.00 43.0 41.5
PGo27 -(1.35 3.5 39.2
TAI=000 Pi=37.14 Ci=41.54
y=01211x+ 37.046
2 —_—
60 ’ R"=0.0129
30 ¥ *
-* * CEA *
w 40 - + i, L
2 30 - . ' .
=
“ 2
10 -
{] -'_ P e T 1 1
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Parenis

Fig. 16. Regression line depecting regression of fruit weight (g)of
parents on crosses in pointed gourd
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4.2.17. Pulp weight (g)

In this character the mean values of top crosses was higher than that of the parent {Ei}ﬁ}
indicated significant average heterosis for the trait. Tablel7 revealed that the parent
PGO05 was also superior female parent in respect of increasing pulp weight (per se mean
=41.7). On the other hand top cross PG007 X M2 was superior for the trait. The poorest
among the female parent was PG021 (Pi=18.6), while the poaorest top cross was PG010 X
M2 (Ci=27.2). In the present study bAP for the character was 0).17+1.620 which was very
low indicated low heritability for the trait. The breeding value of the parental inbred
PGO07 was 2.10 which was highest among the parents hence there was fixable genes in
this parent and for the character. The order of breeding value of parental inbred was:
PGO08=PGO20=PGO09=PGO06=PGO16=PGO21=PGO10>PGO05>PGO26>PGO02=PGO1
7=PGO0T=PG027=PG-012=PG018=PG019=PG003

The mean value of the parental top cross (PGO07xM2) was higher than the mean value of
the parental inbred (Ci=48.5>Pi=31.0). The breeding value of the parent was also highest
(3.25) indicated that there was scope of exploiting of higher positive heterosis for the trait
(Table 19).

The parental inbreds PG0O035, PGO06, PGO0Y, PGO10, PGO16, PG021 and PGO26 had low
breeding value. On the other hand the parental inbred PG002, PG003, PGOOS, PGO12,
PGO17, PGO18, PGO19 and PGO027 manifested negative breeding value, hence
undesirable for further exploilation in respect of this character.

In respect of pulp weight (gm) the relationship between parents and crosses was linear
and revealed a positive correlation between the parents and crosses (Fig.17). Every one
unit increase in the mean value of the parents there is an increase in crosses by 9.8 unils.
The regression of crosses of pointed gourd on parents was obtained as y = 0.09 + 32.9 (R
= (0.01). The coefficient of determination was (.01 meaning that 1% of total variation in
crosses of pointed gourd was explained by parents for the trait implying that within the
range of parents tested, the estimated linear relationship of crosses on parents for the
character was quite adequate and that appeared to be the least limiting factor getting

increasing pulp weight(g).
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Table 19. Breeding value and allied parameters of pulp weight (g) in pointed gourd

Parents | Breeding Parent Cross Parent- | Parent-off Regression of
value mean mean offspring spring breeding value(A)
(Ad) (Pi) (Ci) correlation | regression on phenotypic
(rOP) (hOP) value(bAP)

PGo02 -0.10 283 356 0.105 0.098 0.017 £ 1.620
PGO03 -1.51 20.4 272

PGOOS 0.02 41.7 36.2

PGU06 0.54 38.2 393

PGO0T 2.10 310 48.5

PGO0S -0.35 329 34.1

PGO09 0.73 320 404

PGO10 0.17 323 37.1

PGO12 -0.79 325 315

PGOG 0.44 330 38.7

PG017 0,17 30.7 35.1

PGO18 -1.32 34.6 28.3

PGO1Y -1.50 9.2 273

PGOz0 1.77 37.6 46.6

PGO021 0.38 15.6 384

PGO26 0.02 414 362

PGO27 -0.42 303 37

TAI=000 Pi-3264 Ci=36.14
y = 0.0984x + 32,931
R’ =0.0111
60 -

(¥l 4 + *

E 40 * > F"‘"‘—, 2. -

= - + -*

o 20 -

0 =SS ——— |
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Parents

Fig. 17. Regression line depecting regression of pulp weight (gm) of

parents on crosses in poited gourd



4.2.19. Number of seeds per fruit

The average performance of the top crosses was higher than that of the parent (Eibﬁ}
indicated non significant heterosis of the character negative value basis. It was also found
that the parent PG026 was superior female parent in respect of lower number of seeds per
fruit. On the other hand, top cross PG018 X M2 was superior in respect of lower number
of seeds per fruit. The value of bAP for the character was -0.002+1.037 which was very
low in case of reduced number of seeds per fruit. Breeding value of the parental inbred
PGO18 was -1.63 which was highest among the parents in respect of lower number of
seeds per fruit hence there was fixable genes in the parent and for the character. The
order of breeding value of parental inbred was:
PGO18=PG019>PG027=>PG016=PGO07=PG005>PG026=PG003=PG010=PG006=PGO0
9=>PGO08=>PG002>PG012=>PG020=PGO1 7=PGO21.

The mean value of the parental top cross (PGO18 X M2) was higher than the mean value
of the parental inbred PG018. The breeding value of the parent was also highest (-1.63)
indicated that there was scope of significant and higher negative heterosis for the parental
inbred PGO18 in respect of lower number of seeds per fruit (Table 20). The parental
inbreds PG002, PG007, PGO09, PGO12, PGO17, PG0D20, and PG021 manifested positive
breeding value, hence undesirable for further exploitation in respect of this character.

The relationship between parents and crosses was linear in tespect of this character as
indicated from the regression line of crosses over parents. Therefore a positive correlation
was found between the parents and crosses (Fig.18). Every one unit increase in the mean
value of the parents there is an increase by (.8 units in crosses for the trait. The
regression of crosses of pointed gourd on parents was obtained as y = 0.0081 + 16.9 (Rfw=
0.00009). The coefficient of determination was 0.00009 meaning that 0.009% of total
variation in crosses of pointed gourd was explained by parents for the character implying
that within the range of parents tested, the estimated linear relationship of crosses on
parents for the trait was quitc adequate female parental mean appeared to be the least

limiting factor for number of seeds per fruit.
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Table 20. Breeding value and allied parameters of number of seeds per fruit in

pointed gourd

FParents | Breeding Parent Cross Parent - Parent- Regression of
value mean mean offspring | offspring breeding
(Ai) (Pi) (Ci) correlation | regression vialue(A) on
(roP) (bOP) phenotypie
value(bAP)
PGOD2 0.91 1B.5 20.1 0.010 0,008 0.002 = 1.037
PGO03 -(0.30 19.9 16.1
PGODS -0.34 22.0 159
PGO06 -0.20 20.9 164
PGOOT (.88 16.9 20,0
PGOOB -0.42 16.1 157
PGO0YD 0.04 14,7 172
PGO10 -0.26 14.3 16.2
PGOI2 1.02 21.0 20.5
PGU16 <0.73 12,2 14.6
PGOLY 1.47 11.9 220
PGOIR -1.63 12.7 11.6
PGO1Y9 -1.46 21.0 12.2
PGO20 1.17 23.1 21.0
PGO21 1.47 13.1 22.0
PGO26 -0.34 10.9 15.9
PGO2T -1.31 19.3 12,7
TAI=000 Pi=1697 Ci=17.06
y=0.0081x + 16.927
2 i G R’ = 9E-05
*
20 - . - *
& . * *
o 10 -
5 4
0 — — |
10 12 14 16 18 20 22 24
Parents

Fig. 18. Regression line depecting regression of number of seeds
per fruit of parents on crosses in pointed gourd
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4.2.20. Weight of seeds per fruit (g)

In this character the average performance of the top crosses was higher than that of the
parent {E}P_i] indicated non significant average heterosis for the character. From the
Table 21 it was reported that the parent PG021 was superior female parent in respect of
reduced weight of seeds per fruit (per se mean = 2.1). Top cross PG0O19 X M2 was
superior in respect of reduced weight of seeds per fruit. In the present study bAP for the
character was very low (-0.681+0.163) indicated low heritability for the trait. The
breeding value of the female parental inbred PG019 was -1.45 which was highest among
the parents in respect ol reduced weight of seeds per fruit. The order of breeding value of
parental inbred was:

PGO19=>PGO06=PGO1 8=PG002>PG027>PGO07=PGO05>PG01(=PG003=PG026>PG01
2=PG009=PG020=PGO16=PG0O21=PG00-8=PG01 7.

From the Table 21 it was reported that the mean value of the parental top cross
(PGO19XM2) was higher than the mean value of the parental inbred PG019. The
breeding value of the parent was also highest (-1.45) indicated that there was scope of
exploiting of significant and higher negative heterosis for the characler.

The parental inbreds PG002, PG003, PGO0S5, PGO08, PGO0Y, PGO10, PG0O12, PGO16,
PGO18, PGO20, PGO21, PGO26 and PGO27 had low breeding value. On the other hand
parental inbreds PGO07, PG0O09, PG012, PGO16, PGO017, PG020, and PG021 manifested
positive breeding value, hence undesirable for further exploitation in respect of this
character.

The regression line of crosses against parents revealed a ncgative correlation between
parent and crosses in respect of this trait. The result was presented in Fig.19. This
revealed that every one unit increase in the mean value of the parents there is a decrease
in crosses by 55.9 units. The regression of crosses of pointed gourd on parents was
obtained as y =-0.559 + 5.4 (R* = 0.2). The coelficient of determination was 0.2 meaning
that 20% of total vanation for the trait in crosses of pointed gourd was explained by
parents implying that within the range of parents lested, the estimated linear relationship
of crosses on parents for the character was not quite adequate female parental mean

appeared to be the limiting factor in respect of getling lower weight of seeds per fruit.

64



Table 21. Breeding value and allied parameters of weight of seeds per fruit (g) in

pointed gourd

Parents | Breeding Parent Cross Parent - Parent- | Regression of
value mean mean off off bhreeding
(AQ) (Pi) (Ci) spring spring value(A)
correlation | regression | on phenotypic
(rOP) (hOP) value(hAP)
PGO02 -0.80 37 3.1 -0.496 -0.559 -0.681=0.163
PGO03 -0.27 34 35
PGOOS -0.35 32 3.5
PGO0G -1.00 15 29
PGoo7 1.68 28 51
PGO0OS -0.76 3.2 al
PGOO9 0.21 2.5 39
PGOI0 .35 2.0 35
PGO12 0.01 3.1 38
PGO16 0.95 2.3 4.5
PGO17 1.80 2.4 52
PGO1B -0.96 27 3.0
PG0O19 -1.45 4.7 2.4
PGO20 0.62 4.2 4.3
PGO21 1.55 21 5.0
PGO26 -0.07 32 3.7
PGO27 -0.80 2.7 EN
TAI=000 Pi=305 Ci=376
y =-0.5593x+ 5.462
6 R =10.2443
54 . ¢ +
4 | = 4
E *
@ 3 *y o . *
S, | $
)
0 . - A .
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Fig. 19, Regression line depecting regression of weight of seeds per
fruit (gm) of parents on crosses in poited gourd
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4.2,21. Pulp: seed ratio (by weight)

There exist insignificance average heterosis for the character because the average
performance of top crosses was lower than that of the parent {Ei*i'f‘i}. It was also found
that the parent PGO06 was superior female parent in respect of increasing pulp: seed ratio
(by weight). On the other hand top cross PGO03 X M2 was also superior for the
character. The poorest among the female parent was PG019 (Pi=6.7), while the poorest
top cross was PGO12 (Ci=7.2), The value of bAP for the character was very low
(0.0511+0.625) indicated low heritability for the trait (Table 22). Breeding value of the
parental inbred PG003 was 15.9 which was highest among the parents hence there was
fixable genes in this parent for the character. The order of breeding value of parental
inbred was:
PGO06=PG002=PG009=PG020>PG010=PG027=PG007=PG019=PG005=PG008=>PG01
8>PG026=PG016>PG012>PG003>PG021=PGO17.

However Table 22 indicated that the mean value of the parental top cross (PGO06XM2)
was higher than the mean value of the parental inbred PGO06 (Ci=11.5>Pi=1.05). The
breeding value of the parent was also highest (15.9) indicated that there was scope of
exploiting of higher heterosis for the character.

The parental inbreds PGO05, PGOO7, PGOOR PGO10, PG R, PGO19, PG0O20and PGOZ7
had low breeding value and the parental inbred PG003, PGO12, PGO16, PG017, PGO012,
PGO16, PGO17, PGO21and PGO26 manifested negative breeding value, hence undesirable
for further exploitation of heterosis for increasing pulp: seed ratio.

Crosses against parents revealed a positive correlation from the regression line of crosses
over parents (Fig.2()). This showed that every one unit increase in the mean value of the
parents there is an increase in crosses by 7.7 units. The regression of crosses of pointed
gourd on parents was obtained as y = 0.077 + 9.07 (R = 0,01). The coefficient of
determination was 0.01 meaning that 1% of tolal variation for the trait in crosses of
pointed gourd was explained by parents implying that within the range of parents tested,
the estimated linear relationship of crosses on parcnts 'was quite adequate for the
character and that appeared to be the limiting factor in respect of getting increasing pulp:

seed ratio,
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Table 22, Breeding value and allied parameters of pulp: seed ratio (by weight) in

pointed gourd

Parents | Breeding Parcnt Cross Parent - Parcnt - Regression of
value mean mean offspring offspring breeding
(AQ) (Pi) (Ci) correlation | reoressio value(A) on
{(rOP) e phenotypic
(bOP) value{bAP)
PGo02 1.03 8.5 1.5 0.124 0.077 (1051 +0.625
PGO03 -1.44 6.0 7.7
PGO0S 0.44 13.1 10.6
PGO0G 1.05 10.9 11.5
PGOOT 0.28 10.9 10.4
PGO0S 0.61 10.4 10.9
PGO0OY 1.03 12,9 11.5
PGOI1D 0.63 15.9 10.9
PGO12 -1.00 10.5 8.4
FPG:016 -0.90 13.6 B.6
PGO1T -2.14 12.8 6.7
PGO1E 0.11 11.9 10.1
PGO19 0.535 5.4 10.8
PGO20 0.66 8.9 10,9
PGO21 -1.46 B.7 7
PGO26 -0.07 13.1 9.8
PGO27 0.63 10.7 10.9

TAI=000 Pi=1102 Ci=9.93

y=0.0774x + 9.0797

15 R*=0.0153
w0 - "‘ Q#t . *‘_ *
w . . * *

+
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Fig. 20. Regression line depecting regression of pulp:seed ratio (by
weight) of parents on crosses in pointed gourd
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4,2.22. Dry matter (%)

The average performance of top crosses was higher than that of the parents (Ci=Pi)
mndicated significant heterosis for the trait. From the Table23 it was observed that the
parent PGO06 was superior female parent in respect of producing higher dry matter (%).
On the other hand, top cross PG003 X M2 was also superior in this character, The value
of bAP for the character was 0.063+0.262 indicated low heritability for the trait. The
breeding value of the parental inbred PG0O03 was 2.79which was highest among the
parents. The order of breeding value of parental inbred was:
PGO03=>PG021>PG019=PGO18=PG010=PGO0T=FPG01 7=PGO06=PGO09=>PG016>PG02
6=PGO05=PGO08>PG020=PG002=PG027=PG012.

Table 23 presented that the mean value of the parental top cross (PGO03xM2) was higher
than the mean value of the parental inbred (Ci=13.9=Pi=0.5). The breeding value of the
parent was also highest (2.79) indicated that there was scope of significant and higher
positive heterosis for the parental in bread PGO06 followed by PGO21 for higher dry
matter (%) when crossed with M2.

The parental inbreds PGO08, PGO10, PG0 8 and PGO19 had low breeding value. On the
other hand the parental inbred PG002, PGO05, PGOOG, PGOOT, PGO9, PGO12, PGOL6,
PGO17, PG 020, PGO26and PGO27 manifested negative breeding value, hence
undesirable for further exploitation of heterosis for increasing drv matter (%).

The regression line of crosses against parents for dry matler (%) indicated that the
relationship between parents and crosses was linear and lence a linear. A positive
correlation was found between the parents and crosses as sliowed in Fig.21. For every
one unit increase in the mean value of the parents there 15 a0 increase in crosses by 10.2

units for this attribute. The regression of crosses of pointed gourd on parents was

obtained as v = 0.10 + 8.5 (RE = 0.004). The coefficient »f determination was 0.004
meaning that 0.4% of total variation in crosses of pointed pou-d was explained by parents
for the character implying that within the range of parents tested, the estimated linear
relationship of crosses over parents for the trait was quite ad -qunte female parental mean
appeared to be the least imiting factor in respect ol getting 1 oreasing dry matter content
(%o).
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Table 23. Breeding value and allied parameters of dry matter (%) in pointed gourd

Parents | Breeding Parent Cross Parent - Parent - Regression of
value mean mean affspring ulfspring | breeding value(A)
(Ad) (Pi) (Ci) correlation | regcression on phenotypic
(ror) | (bOP) value(bAP)
PGI02 -1.08 9.1 7.6 0.064 0.102 0.063 = 0.262
PGO03 2.79 9.5 13.9
PGO05 -0.31 9.6 8.9
PGO0G -0.04 9.3 9.3
PGOOT -0.51 7.6 B.0
FPGOOB 0.10 B.7 0.6
PG0OY -0.08 9.0 9.3
PGO10 012 9.1 9.6
PGO12 -1.33 7.9 7.2
PGO16 0,10 B9 9.2
PG017 -0.02 7.3 9.4
PGO18 0.35 7.7 10.0
PGO19 0.88 6.7 10,5
PGO020 -0.62 7.3 B4
PGO21 1.37 7.1 11.6
FGO26 -0.25 9.6 9.0
PGO2T -1.27 7.2 7.3

TAI=000 Pi=838 Ci=940

y=0.1023x + 8.5431

R* = 0.0041
15 '| ‘
| & *
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Fig. 21. Regression line depecting regression of dry matter (%) of
parents on crosses in pointed gourd
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4.2.23. Yield per harvest (g)

In this character the mean values of top crosses was lower than that of the parent (Ci<Pi)
indicated non significant average heterosis for the character. The parent PGO19 was
superior female parent in respect of highest yield per harvest (per se mean = 835.6). On
the other hand, top cross PGO21 X M2 was superior for the character (Table 24). The
poorest among the female parent was PG0O07 (Pi=218.9), while the poorest top cross was
PGO03 X M2 (Ci=151.6). In the present study bAP [or the character was which was very
low (-0.002+38.998) indicated low heritability for the trait. The breeding value of the
parental inbred PGO09 was 2.32 which was highest among the parents. The order of
breeding value of parental inbred was:

PGO09=PGO06>PG010=PG016=PG01 7=PGUOS=PGI27=PG02 1 =PGO02=PGO07=PGO0
5=PG012=PG020=PG018>PG026=PG019=PG003.

The mean value of the top cross (PGO09xM2) was higher thun that of the parental inbreds
(Ci=969.0=Pi=629.4), The breeding value of the parent was also highest (2.32) indicated
that there was scope of significant and higher positive heterosis for the parental in bread
PGO09 followed by PGOO6 for higher average vield (=) when crossed with M2,

The parental inbreds PGO07, PGO10, PG6, PGOIT7, PGO21 and PGO27 had low
breeding value. On the other hand the parental inbred PGOOZ, PGOO3, PGO0OS, PGOOS,
PGO12, PGO18, PGO19, PGO20and PGO26 manifested negative breeding value, hence
undesirable for further exploitation for the character,

Parent and crosses expressed linear relationship in respect of the trait as indicated from
the regression line of crosses against parent. Therefoie a linear regression of crosses on
parents was estimated and a negative correlation was found between the parents and

crosses (Fig.22). This indicated that every onc unit mcrease in the mean value of the

parents there is a decrease in crosses by 34.2 units, The reeression of crosses of pointed
gourd on parents was obtained as y = -0.34 + (402 (- = 0.03). The coefficient of
determination was (.05 meaning that 0.5% of total voiation in ¢rosses of pointed gourd
was explained by parents for the character implvine that within the range of parents
tested, the estimated linear relationship ol crosscs on parcnts lor the was not quite
adequate female parental mean appeared to be the e ing [0otor getting increasing yield

per harvest (g).



Table 24. Breeding value and allied parameters of yield per harvest (g) in pointed

gourd
Parents | Breeding Parent Cross Parent - Parent - Regression of
value mean mean offspring offspring breeding value(A)
(Ai) (Pi) (Ci) correlation | regression on phenotypie
(rOP) (bOP) value(bAP)
FGO02 -0.34 3907 367.5 -0.235 -03.342 -0.002 4 38,901
PGO03 -1.29 724.1 151.6
PGO0S .38 T23.5 A5T5
PGO0G 1.82 545.6 856.6
PGOOT 0.28 6534 5082
PGo0Ss 0,37 489.5 3509.5
PGODY 2.32 6294 969.0
PGOID 0.73 6439 G0E 4
PGO12 -(L50 488.0 330.6
PGOTG 0.55 447.6 569.0
PGO17 0.54 7374 S65.6
PGO18 -0.86 655.8 249 1)
PGO19 -1.21 835.6 1714
PGO20 -(1.84 7761 234.1
PGO21 0.2] 2189 491.0
PGO26 -0.87 5824 247.6
PGO2T 0.21 609.4 492.2_
T Ai=000 Pi=507.72 Ci=444.08
=.0.3437x + 646.23
1200 - ¥ CLLE
1000 - s
v 800 | *
2
% = ®
E 600 : % E *
400 | Py ey
200 - . *
0 — .
100 300 500 700 900
Parents

Fig. 22. Reression line depecting regression of yield per harvest{gm)

of parents on crosses in pointed gourd
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4.2.24. Yield (t/ha)

There exist non significant heterosis for the character because the mean values of top
crosses was lower than that of parental inbreds (E{E}. From the Table 25 it was lound
that the parent PG0O09 and PG020 were also supenor female parent in respect of highest
vield (per se mean lor both were 21.2). The top cross with PG020 X M2 was superior for
the character. The poorest ameng the female parent was PG006, while the poorest top
cross was PG0O19 X M2. The value of bAP for the character was -0.027+1.139 indicated
low heritability for the trait. The breeding value of the parental inbred PG006 was 2.16
which was highest among the parents. The order of breeding value was:
PGO06=PGO09=PGO10=PG016=PGO08=PG002=PGO05=PG01 7=PG021=PG012=PGO0
7=PG027=PG0O18=PGO03=PG120=PG026=PG019. The mean value of the parental top
cross (PGO06xM2) was higher than the mean value of the parental mbred PGO06
(Ci=25.7=Pi=14.6). The breeding value of the parent was also highest (2.16) indicated
that therc was scope of exploiting higher positive heterosis for the parental imbred PG006
which was followed by PG009 for the parameter when crossed with male M2 (Table 25).
The parental inbreds PG002, PG0O07, PG00 and PGO16 had low breeding value. On the
other hand the parental inbred PGO03, PGO05, PG008, PG0012, PGO17, PGO18, PGO19,
PG020, PGO21and PGO26 manifested negative breeding value, hence undesirable for
further exploitation for increased yield (t'ha). Mishra et ¢/, (1994) observed both additive
and non additive gene actions were involved in the expression yield per plant in bitter
gourd (Momordica charantia L.). Hormuzdi and More (1989) also found similar result
for this character in cucumber. The regression line of crosses against parents showed a
negative and linear relationship between crosses against parents and the resull was
presented in Fig. 22. This indicated that every one unit increase in the mean value of the
parents there is a decrecase in crosses by 19.6 umits, The regression of crosses of pointed
gourd on parents was obtained as y = -0.195+ 13.21 (R* = 0.01). The coefficient of
determination was 0.01 meaning that 0.1% of total variation for the character in crosses
of pointed gourd was explained by parents implying that within the range of parents
tested, the estimated linear relationship of crosses on parents for the trait was not quite
adequate female parental mean appeared to be the limiting factor for getting highest yield

(t/ha).



Table 25. Breeding value and allied parameters of yield (t/ha) in pointed gourd

Parents | Breeding Parent Cross Parent - Parent - Regression of
value mean mean offspring offspring | breeding value(A)
(Ai) (Pi) (Ci) correlation | regression on phenotypic
(rOP) (bOP) value(bAP)
PGOO2 0.15 T 11.3 -0.121 -0.196 -0.027 £ 1.139
PGO03 -{1.93 16.1 3.5
PGO0OS -0.04 19.8 9.9
PGODG 2.16 14.6 25.7
PGOO7T 0.32 17.9 125
PGODS .32 134 7.9
PGo0Y 2.08 17.2 25.1
PGO10 1.13 17.6 18.3
PGDI2 -0.32 114 7.9
PGO16 .59 13.1 14.4
PGO17 -0.21 192 8.6
PGO18 -f.59 I8.3 3.8
PGO019 -1.12 21.2 2.1
PGO20 -(.93 21.2 3.5
PGO21 -0.28 5.3 8.2
PGO26 -1.01 15.4 29
PGO27 -0.36 14.3 7.6
YAI=000 Pi=1551 Ci=10.17
y=-0.1959x + 13.212
R*=0.0147
30 |
25 4 *
g 20 &
o) 5 -
i . ¢ e+ b
5 a “ ¢ :
0 T
3 8 13 18 23
Parents

Fig. 23. Reression line depecting regression of yield (t/ha)
of parents on crosses in pointed gourd
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4.3. Heterosis

Percent heterosis over female parent of 17 hybrids of pointed gourd was presented in
Table 26. Heterosis over female parent for first flowering node number, days to first
female flower, vine length at first harvest, number of node at first harvest, length of
internode at first harvest, number of vines per plant, number of fruits per vine, weight of
fruit per plant, fruit length, fruit width, fruit weight, pulp weight, dry matter (%), days
required for flowering to harvest, harvest length, total number of harvest within the
harvest length, interval per harvest, number of fruits per harvest, yield per harvest,
harvest length, weight of seeds per fruit, pulp: seed ratio, and yield were estimated. The

results are discussed below.

4.3.1. Number of vines per plant

Among all crosses, both positive and negative heterosis over female parent was observed
in this trait. Heterosis for number of vines per plant ranged from -38.89% to 50.00%.
However, positive heterosis ranged from 7.09% to 50.00%. Positive female parent
heterosis was showed by five cross combinations. The highest female parent heterosis of
the cross was obtained from PGO09XM2 (50.00%) followed by PGO10XM2. Thus, the
combination PGO0O9XM2 can be used as a desirable combination for getting highest

number of vines per plant.

4.3.2, Vine length at first harvest (cm)

Heterosis for vine length at first harvest ranged from -36.55% to 342.98%. Out of
seventeen cross combination, two crosses showed negative heterotic effect for the trait.
Again negative significant female parent heterosis was showed by fificen cross
combinations and the highest valuc for the parameter was showed by PGO10XM2
(342.98%). Thus, the cross combination PGO10XM2 can be used as a desirable
combination for getting smallest vine length at first harvest. Mohanty and Mishra (1999)
found similar result in the cross Baidyabati X Pusa Vishwars for vine length (917.8%) in

pumpkin.
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4.3.3, Number of node at first harvest

Among all crosses, both positive and negative heterosis over female parent was observed
in this trait. Hrterosis for the trait ranged from -27.78% to 225.0%. The positive helerosis
ranged from 4.10% to 225.00% and negative heterosis ranged form -11.21% to -27.78%.
The most desirable combination for this trait was observed by the hybnd PGO27XM2
followed by PGO10XM2 on the basis of negative heterosis.

4.3.4. Length of internodes at first harvest (cm)

Out of seventeen cross combination, nine cross combination showed significant negative
female parent heterosis for this trait. Heterosis foe length of intemodes at first harvest
(cm) ranged from -23.50% to 63.98%. The highest value of the parameter was observed
in PGO17XM2 (-23.50%) followed by PGO10XM2.

4.3.5. Days to first flower

All the top crosses showed significant and negative heterosis. Hterosis for earliness in
female flower ranged from -9.91% to -45.62%. The highest negative heterotic effect (-
45.62%) was found for this character in hybrid PG020XM2 followed by PGO16XM2,
Thus, the cross combination can be used as a desirable combination for getting earlier
flower. Ahmed (1998) reported both positive and negative heterosis over better parent for
yield contributing characters in Snakegourd. He reported that among the Fl hybrids,
“Green long X White long”, was the earliest in first flowering with the longest fruit.
Srivastova and Nath (1983) studied the heterosis in bitter gourd and they observed

negative heterosis (-16.7%) for days to first female flowering.

4.3.6. First flower bearing node number

Among all erosses, both positive and negative heterosis over female parent was observed
in this trait. Heterosis for first flower bearing node number ranged from -27.50% to
285.29%. Out of seventeen cross combination, only one showed significant negative

heterosis which was -27.50%. The positive heterosis was ranged from 2.13% to 285.29%.
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The most desirable combination for this trail was observed by the hybrid PGOO7XM2,

can be used as a best combination,

4.3.7. Number of fruits per vine

QOut of seventeen cross combination only five hybrids exhibited negative heterosis, but
rest of cross combination showed significant positive heterosis for this trait. -60.47% to
212.21% heterosis was observed for number of fruits per vine. Positive hrterosis for
female parent ranged from 3.23% to 212.21%, but positive highest significant female
parent heterosis was showed by the cross combination PGO06XM2 (212.21%), can be

used as a hybrid variety.

4.3.8. Number of fruits per plant

Both positive and negative heterosis was observed in this trait. Among the 17 crosses,
eight crosses were less than their parent. Other nine crosses showed higher than their
parent. Heterosis for number of fruits per plant ranged from -76.17% to 218.36%.
Positive heterosis range from 1.46 % to 218.36 % and negative heterosis ranged from -
8.63 % 1o -76.17 %. The highest positive heterotic effect (218.36 %) was found for this
character in hybrid PGO06 X M2. Banik (2003) reported that SG-018 X SG-001
manifested the highest heterosis over better parent for total fruits per plant (46.15%).
Varghese (1991) observed both positive and negative heterosis in for fruits per plant

{111.11%), in the crosses, Py; X P; in Snakegourd.

4.3.9. Weight of fruits per plant

Among all the crosses only six crosses showed negative heterosis for this trait and other
showed positive heterosis. Heterosis weight of fruits per plant ranged from -77.34 % to
253.48 %. The positive heterosis ranged from 0.05 % to 253.48 % and negative heterosis
ranged from -9.71 % to -77.34 %. Bul positive significant female parent heterosis was
shown by the cross combination PG006 x M2, can be used as a best combination if one
want to gel maximum higher weight fruits per plant. Banik (2003) observed similar result

for the trait in snake groud.



4.3.10. Fruit development period

Range of heterosis for day’s required for fruit development was -43.24 to 48.28%.
Among all the crosses both positive and negative heterotic effect was found. The range of
positive heterosis was 0.00% to 48.28% and the range of negative heterosis was -2.38%
to -43.24% for this character. The F1 hybnd PGO06XM2 showed highest negative
significant heterosis over lemale parent, thus the combination can be used as a hybrid
variety. Rahman (2004) observed significant heterotic effect over better parent and
=36.99% heterosis for early fruit matunty by the cross Jumlong X SG-004 in snake

gourd.

4.3.11. Harvest length

Heterosis range for harvest length was -26.42%, 1o 12.12%. Both positive and negative
heterosis was observed in this trait. The positive heterosis ranged from 0.17% to 12.12%
and negative heterosis ranged from -1.21% to -26.42%. The most desirable combination

for this trait was observed by the hybrid PGO0O2X M2, can be used as a best combination,

4.3.12, Total number of harvest within the length

Four cross combination out of seventeen crosses showed positive heterosis, one cross
combination showed no-heterotic effect and other showed negative heterosis. Heterosis
for total range of number of harvest within the length was from -47.37% to 27.78%. The
range of negative heterosis was -4.88% to -47.27" and the positive heterosis was 2.86%
lo 27.78%. Significant positive female parcnt heterosis was shown by the cross
combination PG002XM2, can be used as a hest combination for getting higher number of

harvest within the length.

4.3.13. Interval per harvest

Out of seventeen cross combinations, only seven eross combinations showed positive
significant heterosis and other showed non- significant positive or negative heterosis.
Heterosis for interval per harvest ranged [rom -14.32% to 101.52%. The positive

heterosis ranged from 3.90% to 101.5% and ncvalive heterosis ranged from -1.87% to



14.32%. The highest signilicant heterosis for the trait was observed by the PGUO2XM2

followed by PGOO9XM2.

4.3.14. Number of fruits per harvest

Both positive and negative helerosis was observed in this trait. Among the 17 crosses.
twelve crosses were less than their parent. Other five crosses showed higher than their
parent, Positive heterosis range from 4.95 % to 34.91 % and negative heterosis ranged
from -9.67% to -83.17 %. Range of heterosis for number of fruits per harvest was -
83.17% to 34.91%. The highest positive heterotic elfect (34.91 %) was found for this
character in hybrid PG006 X M2, Rahman (2004) found significant heterotic effect over
better parent in snake gourd for number of fruits per plant by Jumlong X SG-001

(27.88%) followed by SG-018 X 5G-004 (34.71%).

4.3.15. Fruit length (cm)

Heterosis for [ruit length ranged from -19.57% to 35.14%. Out of seventeen cross
combinations. eight cross combinations showed positive female parent heterosis for this
trait and other showed negative heterosis. The positive heterosis ranged from 4.58% 1o
35.14% and negative heterosis ranged from -1.47% to -19.57%. Highest positive
heterosis was shown by the cross combination PGO2IXM2., can be used as a best
combination, il one want to get larger fruit size. Hormuzdi and More (1989) observed
similar result of fruit length in cucumber. On the other hand. Rahman (2004) estimated
22.34% heterosis lor fruit length by the cross SG-001 X SG-006 of snake gourd.

4.3.16. Fruit width

Outl ol 17 cross combinations only two cross combinations exhibited negative female
parent heterosis and other showed positive heterosis. Heterosis range for fruit width was
from -9.35% to 33.33%. The highest significant positive heterosis was shown by the
cross combination PGO21 X M2 for this trait and the negalive heterosis was shown by the

cross combination PGOOS X M2,
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4.3.17. Fruit weight

Out of 17 cross combinations only one cross combination (PGO12XM2) was non
significant rest of the cross combination exhibited highly sigmficant heterosis. The
positive heterosis ranged from 2.60% to 86.61% and negative heterosis ranged from -
3.49% to -31.84%. Highest significant better female parent heterosis was shown by the
cross combination PGO021XM2 (86.61 %) can be used as a best combination, where the
range of heterosis for average fruit weight was from -31.84% to 86.61%. Banik (2003)
observed that the F; hvbrid, 5G-001 X 5G-004 showed the higyhhest heterosis over
better parent for fruit weight per plant (69.54%) in Snakegourd. Rahman (1992) found
significant positive and negative heterosis for fruit weight in sweet gourd, bitter gourd

and ribbed gourd.

4.3.18. Pulp weight

Among all crosses, both positive and negative heterosis over female parent was observed
in this trait. Heterosis for pulp weight ranged from -30.50% to 106.08%. However,
positive heterosis ranged from 3.06% to 106.08% and negative heterosis ranged from -
2,98% to 30.50%. Positive female parent heterosis was showed by five cross
combinations. The highest female parent heterosis of the cross was obtained from
PGO21XM2 (106.08%) followed by PGOO7XM2. Thus, the combination PG021XM2 can

be used as best hybrids if one want to get maximum weight of pulp.

4.3.19. Number of seed per fruit

Out of seventeen crosses, five crosses showed significant positive heterosis and five
crosses showed significant negative heterosis. Range of heterosis for number of seed per
fruit was -42,06% to 85.39%. Positive heterosis ranged from 9.03% to 58.39% and
negative heterosis ranged from -2.89% to -42.06%. Negative heterosis is the desirable
for less seeded fruit type. The hybrid PGO19XM2 produced the lowest number of seeds
per fruit (-42.06%) followed by PG027X M2 (-34.48%). Rahman (2004) estimated
—45.35% heterosis for less seeded fruit by the cross 8G-004 X SG-001 in snake gourd.
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4.3.20. Weight of seeds per fruit

Out of 17 cross combinations both positive and negative heterosis was obtained. The
range of positive heterosis was (.79 % to 135.94 % and the range of negative helerosis
was -1.05 5 to - 45.00 %, where the range of heterosis was -45.00% to 135.94%.
Significantly highest positive female parent heterosis was found by the cross combination
PGO21XM2and the significant lowest negative female parent heterotic effect was found
by the cross combination PGO19 X M2 was indicated desirable combination for low

weight of seeds per fruit.

4.3.21. Pulp: seed ratio (by weight)

Nine cross combination out of seventeen, showed negative heterosis and other showed
positive heterotic effect for this trait. The cross combination PGO17XM2 (-47.92) showed
highest negative heterotic effect of female parent and the cross combination PGO02XM2
(34.77%) showed highest positive heterotic effect of female parent. The range of positive
heterosis was 1.55% to 34.77% and the range of necgative heterosis was -5.18% to -
47.92%, where as the range of heterosis was -47.92% to 34.77% inrespect of pulp: seed

ratio.

4.3.22. Dry matter (%)

Among all crosses, only six crosses showed non-significant positive and five crosses
showed negative heterotic effect. Heterosis for dry matter ranged from-15.81% to
63.85%. Positive heterosis ranged from 1.38% to 63.85% and negative heterosis ranged
from -4.76% to -15.81%. Highest heterotic effect for dry matter (%) was found in the
cross combination PGO21XM2. Thus, the combination PGOZ1XM2 can be used as best

hybrids if one want to get maximum dry matter (%a).

4.3.23. Yield per harvest (g)

Heterosis for yield per harvest ranged from -79.06% to 124.34%. Both positive and
negative heterosis was observed in this trait. The positive heterosis ranged from 27.14%

to 124.34% and the negative heterosis ranged from -5.52% to -79.48%. The highest
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desirable heterotic effect (124.34%) was found in the cross combination PG021XM2, can

be used as a best hybrid.

4.2.24. Yield (t/ha)

Among the entire cross combinations, both positive and negative heterotic effects were
found for this trait. Negative significant female parent heterosis should not be used if we
want to get more vields. The cross combination PG006 x M2 showed highest positive
heterotic value (76.43 %). The range of negative heterosis was -30.22 % to -90.08 % and
the range of positive heterosis was 3.79 % to 76.43 %.The range of heterosis for yield
was -90.08% to 76.43%. Ahmed (1998) found similar result in Snakegourd. He also
observed that the F; hybrid “Green long X Green short” produced the highest yield per
plant. Karim et al. (2001) reported desirable better parent heterosis for fruit yield per
plant in F; hybrids, HFX Local and MK X Local. Sirchi (1994) observed similar result in
pumpkin through the hybrids Pusa Vishwas X S. 122, Pusa Vishwas X 5.93 and §. 93 X
S.122. Janakiram and Sirohi (1989) reported that the F; hybrids exhibited up to 84.5%

heterosis for yield over the best parental line in round fruited bottle gourd.
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Table 26. Percent heterosis over female parent of 17 hybrids of pointed gourd for
vield and, vield contributing characters

Fi Number Vine Number | Length of | Days First
Hybrids of length of inter- to flower
vines at first node node first bearing
per harvest | atfirst | atfirst | flower | node no.

plant (cm) harvest | harvest
(cm)

PGO02ZXM2 | 7.69 16.25%* | 26.17*% | -0.58 | -23.26%* | 58.97**
PG003 X M2 | -27.78%* 7.36 -21.01%* | 51.80%* | -26.87%* | 48.,72%*
PGO0S X M2 -5.88 56.35%% 60.00%* -4, 98 1 -23.20%*% | 130.56%%

PGO06 X M2 14.29 | 0.14 -11.21% 3.76 -22.38%* 2.13
PGOD8B X M2 | -35.00%% 5 194.64%*% | GB.35%* 68.8** -33.33%% | 44 44%%
PGO007 X M2 909 | 048 -3.52 11.52* -30.81%*% | -27.50%*
PGO09 X M2 | 50.0** 19.61** | 30.95** | -10.70* | -28.30** | 27.78**
PGO10 X M2 | 33.33%* -36.55%*% | -27.78%% | -23.50%* | -20.00** 38.46%*
PGO012 X M2 | -47.06** | 49.22%* | 12.73* 25.00%* | 22.16%% | 191.30%*
PGO16 X M2 -0.09 11.27% 21.00%* 6.35 -36.32%%* | | EB.89**
PGO17T X M2 | -35.71#*% 1.12 19.35%% | -17.33%% | -27.06%% | 112.12%*
PGO18 X M2 7.69 -4.40 4,10 -7.14 -31.68%% | 4524%«
PGO19 X M2 I -13.33 65.50%* | 87.50%* -5.31 9.61*%% | 106,25%*
PGO020 X M2 | -35.71** | 342.98** | 190.80** | 50.00%* | -45.62%* | 285.20**
PGO21 X M2 -20.00 12.75* -27.62%% 63.98%* -30.51** | 1B2.61*%*
PGO26 X M2 | -21.43 | 35.18%% | 3820%* -4.13 -24 15%% | 125.00%*
PGO27 X M2 | -3B.80%* | 182.93%* [ 225.00%* | -1610%* | -14.01** [ 250.00%*

*, ** indicated significant at the 5% and 1% level of probability, respectively
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Table 26, (Continued.)

Fy Number No.of | Weight of Fruit Harvest | Number
Hybrids of fruits fruits developme | length of
. fruits per per nt period (days) harvest
et plant | plant (g) within
vine the length
PGO02X M2 | 39.15%* | 46,65%* 55.72%* -39.02%* 12.12%%* 27.78%%
PGO03 X M2 | -56.55%% | -72.26%* | -64.36%* 0.00 -4.25 -15.00%*
PGODS X M2 2598 15.57 (.05 28.57%* -4.46 0.00
PGO06 X M2 | 212.21%% | 218.36%* | 253.48%* 48.28%% -8.40% 12.50**
PGO0S X M2 | 53.84%* -8.63 39.48%* | 3.70 -1.21 -0.76%
PGO0O7 X M2 | 70.83%# 24.38% 17.88 37.50%* ~17.32%% | .19.51#%%
PGOD9 X M2 | 61 .375** 138.74%*% | 102.25%% -17.14 -16.06%# s
PGO10 X M2 | 55.35%% | 132.20%F | 107.48%% | 42.86** 3.56 9.76*
| PG012 X M2 | 162.43%* 34.58% 39.34* 32.35%+ 1.23 2.86
PGOL6 X M2 | 52.65** | 6241** | 6458%* | 2000 | -821% | -13.64**
PGOI7X M2 | 2227* | -2620%* | -9.74 46.67** | 11.41% | -41.03%
PGOI8 X M2 | -53.51%* | -55.12%% | -58.31%* -10.81 -7.39 -43.00%*
PGOI9 X M2 | -73.71%* | -76.01%% | -77.34%* 238 | -22.58% | _44.74%*
PGﬁlﬂ.X M2 | -60.47%% | _76.17%*% | -G3.65%% ~43.24%% -24 85%% | -43.00%*
PG021 X M2 3.23 1.46 T4 24%¥ =31.43%* 0.17 =23 22%%
PGO026 X M2 | -44.31% | -59.26%% | -57.75%* -28.21%% =26.42%% | -4737**
PG0O27 X M2 | 39.94% ~25.18%% 18.78 -39, 13%# -19.02%* | -2571%*

* %% indicated significant at the 5% and 1% level of probalbility, respectively
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Tabhle 26. (Continued.)

Fy Interval | Number Fruit I'ruit Fruit Pulp
Hybrids per of length width weight | weight
harvest | fruits per (cm) (em) (g) (2)
(days) harvest
PGO02ZX M2 -14.32 -9.67%* -9.00%* 16.33%* 33.08%* | 25.53%
PGO0O3 X M2 5.62 -B3,17%* -7.55%% 8. 8g** 25.66%* 33.28%*
PGODS X M2 -2.77 -42.11%% -10.31** -9, 35%% -10.98%% | -13.04**
PGO06 X M2 -8.59 34.91%* 5.45* 13.98** L 3.06
PGODS X M2 3.90 -20.51* -0.96%* 11.:58%* 5.34%% 3.44
PGO0D7 X M2 11.62 -50.29%* 18.80%* 1 8. 80%* 58.28%* 56.56%%
PG009 X M2 -9.74 23.53%¢ 8.02%* (.94 27.92%% 26.35*:_
PGO010 X M2 -6.62 5,77 -1.47 (1,93 13.38** 14.85%%*
PGO12 X M2 -1.87 -31.14%* -8.39%* 200.45%% 2.60 -2.98
PGO16 X M2 5.63 495 15.04%* 2.80* 15,20%* 17.37%*
PGO17T X M2 | 101.52%% | _3739%* 16.03%# 'i.'“';.-’m-q** 14.43%* 14.32%*
PGO18 X M2 | 37.84%% -59.52%% | -12.99%* 4.00%%* -17.30%% | -18.03%*
PGO19 X M2 | 50.75%* | -76.82*%% | -19.57** (.96 -31.84%* | -30.50%*
PGO20 X M2 | 41.63%% -77.30%* 19.64%* 2.80% 11.48%* | 23.04**
PG021 X M2 | 32.09%* 27.08 35.14%#* 33.533%% 86.61%* | 106.08**
PG0O26 X M2 | 42.61%* -58.96*% -11.71** S -3.49%* -12.45%*
PGO27X M2 | 15.16% | -38.18** | 458 2.15% | 1680 | 1111+ |

* *##* indicated significant at the 5% and 1% level of probaliility respectively
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Table 26. (Continued.)

F Number | Weight of | F:J]p:&l;'l.‘{l Dry ‘fﬁl pl:r—_ ‘l”i;]d
Hybrids of seeds per | ratio (by | matter harvest (t/ha)

seeds fruit (g) weight) content (g)

per (o)

fruit

N |
PGOOZX M2 9.3 -16.96* | 34.77%* -15.81 -5.93 50,22
PGOO3 X M2 19.13% 291 | 28.89 47.18%% -79.006%* | -T8.47%*
PGO0S X M2 | -27.58*# 8.33 | -1 8.88* -7.29 -50.59%* | _5(L0B**
PGO06 X M2 | -21.66* | -16.98* |  5.81 -4.76 57.00%# TH.43**
PGOOS X M2 -2.89 -1.05 - 4.49 0.96 -26.55%% -41.29%%
PGOO7T X M2 | 1831* 81.18%# -5.18 1223 | -22.22%% | 30.22%+
PGOD9 X M2 17.01 5733w -11.08 2.58 | 53.96%* 45.93%%
PGOIOX M2 | 13.02 | 7049%* | 3145** | 549 | 552 | 379
PGOT2 X M2 -2.38 2)1.51* -20.00% -5.44 [ -32.27F% | -30.70%*
PGOI6 X M2 | 19.67% | 100.00%% | -37.01** | 414 | 27.14** | 992
_FG{”T X M2 | 85.39%* | 118.06%%* -47.92%% 28.90* -23.30%*% | 55.03%#
PGO1S X M2 -3.42 8.54 -15.13 . 30.00% -62.60F* -79.23%%
PGO19 X M2 | 42.06%* | -45.00%* 27.67* () BO** -79.48%* —‘}llﬂ'ﬂ*";
PGO20X M2 | 896 0.79 | 22.85 9.09 | -67.26%* | -83.67%*

PGO21 X M2 | 67.51%* | 13594%* |  -11.83 6H3.85%* 124.34%* 55.00**
PG026 X M2 | 45.73%# 15.63 =24, Q4% % -5.92 -57.49%% | -R1.24%*
PGO27 X M2 | -34.48** 16.25 1.55 1.38 191 7%% | AT 2R

* *% indicated significant at the 5% and 1% level of probability, respectively




¢. PG0O02X M2
Photograph 1. Parents and hybrids in pointed gourd. a. Female parent PG002,
b. Male parent M2, c. F; hybrid (PG002XM2).

>4

c. PGOO3X M2
Photograph 2. Parents and hybrids in pointed gourd, a. Female parent PG003,
b. Male parent M2 and c. Fihybrid (PGO03XM2).
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Photograph 3. Parents and hybrid in pointed gourd, a. Female parent PG005,

b. Male |m:nt M2 and c. F hybrid (PGO0SXM2).

X
a. PG006 F, — b. M2

Photograph 4. Parents and hybrid in pointed gourd, a. Female parent PG006,
b. Male parent M2 and c. Fihybrid (PGO06XM2).
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Photograph 5. Parents and hybrid in pointed gourd, a. Female parent PG007,
b. Male parent M2 and c. Fihybrid (PGOO7TXM2).

c. PGOOSX M2
Photograph 6. Parents and hybrid in pointed gourd, a. Female parent PG0O0S,
b. Male parent M2 and c. F,hybrid (PGO08XM2).
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c. PGOO9X M2
Photograph 7. Parents and hybrid in pointed gourd, a. Female parent PG009,
b. Male parent M2 and c. F hybrid (PGO09XM2).

c. PG010X M2
Photograph 8. Parents and hybrid in pointed gourd, a. Female parent PG010,
b. Male parent M2 and c. F; hybrid (PG010XM2).
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c. PG012X M2
Photograph 9. Parents and hybrid in pointed gourd, a. Female parent PG012,
b. Male parent M2 and c. F hybrid (PGO12XM2).

. F,

a. PG016

c. PGO16X M2
Photograph 10. Parents and hybrid in pointed gourd, a. Female parent PGO16,
b. Male parent M2 and c. F hybrid (PG0O16XM2).
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c. PGO17X M2
Photograph 11. Parents and hybrid in pointed gourd, a. Female parent PG017,
b. Male parent M2 and c. F; hybrid (PG017XM2).

a. PGO18

c. PGO18X M2
Photograph 12. Parents and hybrid in pointed gourd, a. Female parent PGO18,
b. Male parent M2 and c. Fihybrid (PGO18XM2).
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c. PG019X M2
Photograph 13. Parents and hybrid in pointed gourd, a. Female parent PGO019,
b. Male parent M2 and c. F, hybrid (PG019XM2).

¢. PGO20X M2
Photograph 14, Parents and hybrid in pointed gourd, a. Female parent PG020,
b. Male parent M2 and c. Fy hybrid (PG020XM2).
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¢. PGO21XM2
Photograph 15. Parents and hybrid in pointed gourd, a. Female parent PG021,
b. Male parent M2 and ¢. Fihybrid (PGO21XM2).

a. PGO026

¢. PG026X M2
Photograph 16. Parents and hybrid in pointed gourd, a. Female parent PGO026,
b. Male parent M2 and c. F;hybrid (PG026XM2).
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Photograph 17. Parents and hybrid in pointed gourd, a. Female parent PG027,
b. Male parent M2 and c. Fy hybrid (PG027XM2).



Chapter V
SUMMARY

The experiment was undertaken to perform analysis of variance and to estimate
breeding value and female parent heterosis in pointed gourd using top cross. The
experiment was conducted at the experimental field of Regional Agricultural
Research Station, Ishurdi. Pabna, during April 2004 to March 2005, The parental
genotypes used in the study were PGOO2. PGOO3. PGOO5, PGO06, PGOO8, PGOOT,
PGO09, PGO10. PGOI2. PGO16, PGO17, PGO1S, PGO19, PGO20, PGO21, PGO26, and
PGO27. Data were taken on number of vines per plant, vine length at first harvest,
number of node at first harvest. length of internode. days to [irst Mowering. first
Mower bearing node number, days required for Mowering to harvest, fruit length, fruit
width, fruit weight. pulp weight, pulp: seed ratio, dry malter content, number of
fruits per vine. number of [ruits per plant, weight of fruit per plant, harvest length.
number of harvest within the length, interval per harvest. number of fruits per harvest,
number of seeds per fruit. weight of seeds per fruit. yield per harvest, yield of fruit.
Significant mean sum of squares were observed for most ol the character except fruit
width due to genotypes. parents and top crosses and [or parent vs, cross for most of

the characters except days required from flowering to harvest and fruit width.

The average performance of the top crosses was lower than the average performance
ol the parents for length of internodes at first harvest (em). days to first flowering.

fruit development period and average inlerval per harvest (days).

PGO0T was superior female parent in respect of producing higher number of vine per
plant and days required for flowering to harvest. PGO0O8 was superior for producing
longer vine at first harvest, PGO27 was superior female parent for producing higher
number of nodes at first harvest, PG003 was superior for lower length of internode at
first harvest and higher number of fruits per harvest, PGO20 was superior for earlier
Mowering, longer harvest length and higher fruit weight (g) . PGOI2 and PGO2T were
superior female parent for producing higher number of first Mower bearing node
number. where as PGO16 was superior parent for producing increased number of

fruits per vine and total number of harvest within the length of time. on the other hand



PGO1Y was superior female parent for average interval per harvest and average yield
per harvest, PGO0S was superior [or increasing pulp weight, PG006 was superior for
producing higher dry matter (%0) and PGO09 was superior female parent in respect of

higher yield{t/ha).

Breeding value (A) of parental inbred PGO09 was highest among the parents and the
mean value of the parental top cross (PGO09 X M2) was higher than the mean value
of this parental inbred for number of node at first harvest (A =217, Ci=70 = Pi=
47y, and average vield per harvest (A = 2.32, Ci = 969.0 > Pi = 629.4). The mean
value of parental top eross (PGOT0 X M2) was lower than the mean value of this
parental inbred (Ci = 5.1 < Pi = 6.7). the breeding value of the parent PGO10 was also
highest {-1.29) in respect of length (cm) of internode at first harvest. The mean values
of the parental top eross(PG020 X M2) was lower than the mean value of this parental
inbred and the breeding value of the parent PGO20 was also highest for days to first
flowering ( A = -1.25, Ci = 80.7 < Pi = 144.3) and days required for flowering to
harvest( A=-1.45, Ci = 7.0 < Pi = 12.3). The breeding value of parental inbred PGOOS
{3.25) was highest among the parents and the mean value of the parental top cross
(PGOO8 X M2) was higher than the mean value of this parental inbred (Ci = 9.7 < Pi=
13.3) in respect of first flower bearing node number. The mean value of parental top
cross (PGO06 X M2) was higher than the mean value of this parental inbred. breeding
value of the parent was also highest in respect of number of fruits per plant{A= 2.39,
Ci = 387.3 = Pi = 121.7), higher number of fruits per vine (A =2.39. Ci=T759>Pi=
24.3). harvest length(A=1.05, Ci = 208.3 = Pi = 194.3). average number of fruit per
harvest(A = 3.25, Ci = 25.6 > Pi = 19.0), Pulp: seed ratiofA = 159, ¢ci=11.5=Pi=
1.05) and average yield per harvest{A = 2.32, Ci = 969.0 > Pi = 629.4). The breeding
value of the parent PGO02 was also highest in respect of total number of harvest
within the harvest length (1.46) and harvest interval (-1.17). Mean value of parental
top cross (PGO07 X M2) was higher than the mean value of this parental inbred, the
breeding value of the parent was also highest for the parameter average fruit weight
(A =2.18. Ci=56.4 > Pi = 35.6) and pulp weight (A =3.25, Ci=485>Pi=31.0).
The parental top cross (PGO03 X M2) was higher than the mean value of this parental
inbred (Ci = 13.9 = Pi = 9.5) and the breeding value ol the parent was also highest

which was 2.79 in respect of increasing dry matter (%).
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The parent PGO20 was the parent for vine length at first harvest. days to first flower.
days required for flowering to harvest, fruit length, and average [Iruit weight in
pointed gourd. Again PGO07was the best parent for number of vines per plant.
number of fruit per vine, number of fruit per plant. weight of fruit per plant and
harvest length. But for average number of fruit per harvest, pulp: seed ratio, yield per
harvest. PGOO6 and PGOOY were considered the best parent. 1L also observed that the
trait number of vines per plant PGO09 can be selected. PGO02 was the superior for
average interval per harvest and total number of harvest within the length of time and
PGO0S was the superior for the trait average fruit weight and pulp weight. It was
found that parent PGO03 was the superior for dry matter content (%), The parent

PGO10 was desirable for the character length of internode at first harvest.

In this study female parent heterosis was estimated. Both positive and negative
heterosis was obtained for different characters of hybrids of which few hybrids
showed desirable and significant values. Significant highest negative heterosis for
days to first flower was (45.62%) from the hybrid PGO20 X M2, for first flower
bearing node number highest significant negative heterosis ((-27.50%) was found by
the cross combination PGOO7 X M2, Therefore, these hybrids might be used in future
breeding program to exploit heterosis for earliness in flowering. Significant heterotic
effect over female parent were found (50.0%) for number of node at first harvest
(87.50%) by the cross combination (PGO19 X M2) and for number of lruits per vine
(212.21%). number of fruits per plant (218.36%), weight of fruits per plant (253.48%)
by the cross combination (PGOO6 X M2), for average fruit weight (86.61%). pulp
weight (106.08%), dry matter content (63.85%) and average vield per harvest
(124.34%) by the cross combination PGO21 X M2. These hybrids might be used in

future breeding program to exploit heterosis for better yield in pointed gourd.
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Chapter VI
COCLUSION AND RECOMMENDATION

The parents and F, hybrids studied were statistically different among themselves for

most of the characters studied except for fruit width.

Based on stable response of earliness, higher number of fruits per plant, higher fruit
yield and higher dry matter content, five female parental genotypes namely, PG020,
PG007, PG006, PGON9, and PGO10 and one male genotype M2 were selected for

effective use in breeding program.

Breeding value was predominant in most of the traits except fruit width.

The cross combination PG0O06 X M2 expressed highest significant female parent
heterosis effect for number of fruits per vine, number of fruits per plant, weight of
fruits per plant and yield. This hybrid could be used for exploitation of heterosis in
poinded gourd.

The cross combination PG0O21 X M2 manifested highly significant female parent
heterotic effect for average fruit weight, pulp weight, dry matter content and yield.
This cross could be used for exploitation of heterosis in pointed gourd in respect of

these characters.

Exploitation of heterosis at commercial level utilizing the selected combinations

should be confirmed.
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Chapter VIII
APPENDICES

Appendix 1. Physical and chemical properties of soils at RARS, Ishurdi, Pabna

Land Textural | pH | OC* | Total P K 5 In

categor class {-%} N (%) | (ppm) | (me/ | (ppm} | (ppm)
¥ 100 g)

High | Siltloam | 85 | 0.58 | 0.06 | 1220 | 025 25 0.70

*Organic carbon
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Appendix 2. Annual rainfall of the area during ficld research,
2004-2005
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