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Ten F; hybrids of grass pea and their 5 parents were evaluated in a randomized
complete block design in three replication to assess the extent of average
heterosis, heterobeltiosis and economic heterosis over standard checks i.e.
Mahateora and Prateek for yield and its components. F; were generated in Half
diallel mating design. Heterosis for seed yield plant™ was reflected through
heterosis in number of branches per plant, number of pods per plant, number of
seeds per pod, number of seeds per plant, plant biomass, seed density and seed
index. The hybrid Prateek x Siraha Local expressed the highest average
heterosis for seed yield per plant followed by Siraha Local x RLS 3004, Ratan
x Siraha Local. Similarly, for heterobeltiosis, the highest value was reported by
Prateek x Siraha Local followed by Siraha Local x RLS 3004 and heterosis
over standard parent was manifested by only one cross Prateek x Siraha Local.
Based on per se performance, heterosis and half diallel analysis, the cross
combinations Prateek x Siraha Local, Siraha Local x RLS 3004 and Ratan x
Siraha Local were found promosing. On the basis of yield these further can be
utilized for selection of superior transgressive segregants.

Introduction

In modern era where burgeoning population is
the major problem and increasing global
demand for food and feed resources need is a
big challenge. In response to fulfillment of
growing demands and to need to diversify
modern cropping systems (Makoi and
Ndakidemi, 2011), the legume genus Lathyrus

IS receiving increased attention by scientists
due to great taste and high nutritional value of
the seeds together with cheaper growing
requirements.

Grass pea (Lathyrus sativus L.) is an annual
pulse crop belonging to the Fabaceae family
and Vicieae tribe (Biswas and Biswas, 1997).
Grass pea is biotic and abiotic stress resistance
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crop. Compared to other legumes, it is
resistant to many insect pests and resistance
for changing climatic condition (Tiwari and
Campbell, 1996a; Tiwari and Campbell,
1996b; Berger et al.,, 1999; Sillero et al.,
2005). Grass pea is able to withstand in both
drought and flooding condition, with wide
range of adaptation of soil types, including the
marginal ones, to grow in cool climates and at
high altitudes. Nowadays, grass pea is grown
for stock-feed and human consumption in Asia
Middle East (Campbell, 1997), in Northern
Africa (Girma et al., 2011) and in Southern
Europe (Campbell et al., 1994; Piergiovanni et
al., 2011). In fact, these seeds have good
protein content (relatively rich in lysine) and a
high level of polyunsaturated fatty acids
(Chinnasamy et al., 2005) with 41%
carbohydrate, 17% total dietary fiber (2 %
soluble and 15% insoluble), 2 % fat and 2 %
ash, on a dry matter basis but one major
drawback which overcome on all advantages
is the presence of antinutritional factors
(ANFs) in seeds and leaves of grass pea.

In particular, B-diamino-propionic acid (f-
ODAP), which is a neurotoxic secondary
metabolite, is a nonprotein amino acid, which
causes neurolathyrism however the levels of
the proteinaceous ANFs and of B-ODAP as
well can be reduced by cooking (Enneking,
2011).

Materials and Methods

The experiment was conducted at Instructional
Farm of Indira Gandhi Krishi
Vishwavidyalaya, Raipur during the Rabi
December 2017-2018. Five diverse genotypes
of grass pea namely Mahateora, Ratan,
Prateek, Siraha Local, RLS 3004 was chosen
and crossed in a half diallel fashion to raise a
set of 10 F; crosses evaluated in a randomized
complete block design (RCBD) with three
replication. Each replication consisted of
fifteen row of two meter length per genotype.

The plant to plant and row to row spacing was
5-7 and 30 cm, respectively. The observations
were recorded from randomly selected five
plants on different nineteen traits. The
Heterosis was estimated following Fonseca
and Patterson (1968).

Results and Discussion

Investigations ~ on  heterosis  provides
fundamental information regarding the utility
of the cross combinations and its use for
commercial exploitation. It is estimated for all
the nineteen characters. Here we discuss about
yield and yield contributing characters only
viz. number of primary and secondary
branches per plant, number of seeds per pod,
number of pods per plant, number of seeds per
plant, plant biomass, harvest index, seed index
and seed density and among all the crosses
attempted in a half diallel cross in grass pea all
the three types of heterosis viz. mid-parent
heterosis, better- parent heterosis and standard
heterosis were estimated.

The value of mid-parent heterosis for number
of secondary branches per plant ranged from
the value of 9.68 per cent to 15.82 per cent,
the cross Mahateora x Ratan expressed the
highest significant positive mid parent
heterosis, followed by Mahateora x Siraha
Local, Ratan x Prateek and Ratan x RLS 3004
(9.68), crosses Mahateora x Ratan, Ratan X
RLS 3004 and Mahateora x Siraha Local
(15.82) crosses showed significant positive
standard heterosis over standard variety
Prateek for this trait. For nodes on main stem
and number of seeds per pod, the hybrid
Prateek x Siraha Local was recorded as the
best hybrid as it showed significant positive
average heterosis, heterobeltiosis and standard
heterosis. For number of pods per plant
hybrids, namely Mahateora x Ratan, Ratan x
Prateek, Prateek x Siraha Local Ratan x RLS-
3004 and Mahateora x Siraha Local was found
good (Table 1).
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Table.1 Estimates of mid parent, better parent and standard parent (SH) heterosis for seed yield, its components and (ODAP) content

in grass pea
Days to 50% flowering Days to maturity Plant height Primary branches per plant Sec. branches per plant Node on main stem
-3.73 | 7.56** -3.62** -10.74**| -10.74** |-32.84**|-47.06** | -47.06** |15.82** 9.9.24 13.56
-2.18 |-7.40** 5.14** 14.83** -11.11 |-27.06**| -27.06** |14.01** 17.83** | 16.48* | 19.21**
-0.58 [11.08** | -6.81** |-8.29** 17.83** | 14.51** -6.57 14.94 -29.41** | 13.76**

-38.82**

-1.45 31 | 6.00%* | 4.17* | 4.05%* | 12.44 | 9.65% -11.49** -29.41** -8.39 |-1357**| -9.05 | -0.75 | 11.86
*Significant@5% **Significant@1%
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Hybrids Internodal length Pod per plant Pod length Seed per pod Seed per plant Plant Biomass per plant

37.90** . . . . 26.90** 18.16* 21.35*

15.22%* | 14.77** | 14.77** . -21.61**|-36.53**

45.04**

65.96** | 21.88**| 33.30** -23.27** ] 103.4*%* | 62.41** | 56.78** |28.89**

9. |1531** 757 2.65 3.24 13.9
*Significant@5% **Significant@1%
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Seed yield per plant

Seed index(gm)

Harvest index(%)

-18.76** | -18.76**

ODAP content in flour

-42.59**

-20.37**

Seed density(gm)

-10.23**

Protein content (%)

-57.81** | -69.18**

-40.03** | -53.88**

ODAP content in seed (%)

Crosses

1.Mahateora x.Ratan

2.Mahateora x Prateek

3. Mahateora x Siraha local

4. Mahateora x RLS 3004

5. Ratan x Prateek

MP- Mid parent

BP- Better parent

BC- Best Check
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Similar result was reported by Dahiya (1986),
Mourya (1998), Kumari and Prasad (2003)
Nanda et al., (2009), Tikariha (2012), Ambade
(2013) and Das (2015) for number of pods per
plant.

The hybrids Ratan x RLS 3004, Prateek x
Siraha Local and Ratan x Prateek was found
promising to explot hybrid vigour for number
of seeds per plant. Hybrids Ratan x Siraha
Local and Mahateora x Siraha Local appeared
as the best for seed index, as they found with
significant  positive  average  heterosis,
heterobeltiosis and standard heterosis over
parents and standard checks. Similarly,
Prateek x RLS 3004 was investigated as the
best for seed density. The value of mid-parent
heterosis for seed yield per plant ranged from
23.26 to 93.51. The hybrids Prateek x Siraha
Local, Siraha Local x RLS 3004, Ratan x RLS
3004 and Ratan x Siraha Local were observed
with significant positive average heterosis
over mid parent. The significant positive
better-parent heterosis for this trait was
recorded only by two hybrids Prateek x Siraha
Local and Siraha Local x RLS 3004. Out of
ten cross only one Prateek x Siraha Local was
recorded with significant positive standard
heterosis over both checks. Positive significant
heterosis for seed yield per plant was also
reported by the researcher’s viz. Kumari and
Prasad (2003), Nanda et al., (2009), Tikariha
(2012) and Das (2015).
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