Pak. J. Bot., 35(5): 763-770, 2003.

BREEDING MUNGBEAN (VIGNA RADIATA (1..) WILCZEK)
GENOTYPES FOR THE AGRO CLIMATIC
CONDITIONS OF NWFP

G.S.S. KHATTAK, R. ZAMIR, T. MUHAMMAD AND S. A. SHAH

Nuclear Institute for Food and Agricultiire (NIFA),
Tarnab, Peshawar, Pakisian.

Abstract

Mungbean advanced lines derived through hybridization from different cross. Combinations
and the refcased varieties have been evaluated at NIFA, Peshawar for some important agronomic
traits and screened for Mungbean Yellow Mosaie Virus (MYMV) during kharif season 2002. The
genotypes/variceties have shown highly significant genetic variability for the studied traits. The high
yielding mungbean recombinants have shown 1603 to 2443 kg/ha yield. large seed size (40.8-55.6
¢/1000 seed weight) and MYMYV rating from resistant to highly resistant. The days to flowcring
and physiological maturity of the recombinants were found in range from 30-52 days and 64-93
days, respectively. The genotypes. which took less than 70 days for physiological marturity, were
NFM-3-3, NFM-6-2, NEM-6-5, NFM-7-3. NFM-7-6. NFM-7-13. NFM-8-1, NFM-8-2, NFM-8-22
and NM 92, The short stature genotypes (below 50 ¢cm) were NFM-7-3. NFM-12-15 and NFM-12-
16. The genotypes NFM-6-2. NFM-7-6, NEM-12-9, NFM-12-12. NFM-12-14, NFM-12-15, NFM-
13-2 and NFM-13-4 have produced more than 2.0 rones yield per acre. The genotypes NFM-7-3,
NFM-8-22, NI'M-12-9, NFM-12-18 and NM 54 exhibited seed size above 55g/1000 seed weight.
The genetic variability in the newly developed mungbean genotypes for physiological maturity.
plant height. sced size and sced yield reported in this paper could be used directly 1o evolve
mungbean varicly or to incorporate these traits in other genotypes through hybridization for the
improvement of this crop in the provinee,

Introduction

Mungbean is the major kharif pulse crop grown in Pakistan. It can be casily
cultivated on relatively Tight sotls, marginal for cereal cultivation. The mungbean
growing arcas have rclatively poor infrastructure with farmers having below average
resources and house hold inventories. All other crops of this scason cannot compete with
mungbean in these areas duc to less return (o the growers. Presently no other research
institute is engaged in the mungbean improvement work in NWFEP. There 1s, however, a
ercat potential for the increasing mungbean production in the country through
breeding/introducing mungbean genotypes suttable for the major mungbean growing
arcas, and as an intercrop in orchards and sugarcane m this province. Nuclear Institute for
Agriculture and Biology (NIAB), Faisalabad has evolved high yielding mungbean
varieties (Al et al.. 1997) for the mungbean growing areas of the Punjab but they are not
performing well in NWFP due to different agro-climatic conditions.

The mungbean released varicties and the advanced lines derived from different cross
combinations have been cevaluated at NIFA, Peshawar for some important agronomic
traits and screened for Mungbean Yellow Mosaic Virus (MYMV) during kharif season
2002. The development of high yiclding mungbean recombinants through hvbridization
between local ana exotic germpiasm and their evaluation has been described n this
paper.
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Materials and Methods

The exotic (VC 3726, VC 1971A, VC 1560D, VC [482C and Pusa Baisakhi) and
local mungbean genotypes (NM 36, NM 92, NM 93, Blackmung and 6601) were
hybridized in various cross combinations (Tables 1-3) at Nuclear Institute for Agriculture
and Biology (NIAB), Faisalabad during kharif season 1998 following the crossing
technique of Khattak er a/. (1998). The F, generation of these crosses was planted during
summer 1999 and the hybrid plants were harvested individually. The F, populations of
each cross were raised as plant progeny rows for selecting high yielding recombinants
with resistance to MYMV during kharif 1999. Mung Kabuli, a highly susceptible check
for MYMV was used as spreader and planted after each five rows to intensify MYMV
inocula from natural sources. Chemical spray was avoided so as to maintain the natural
population of whitefly (Bemisia tabaci) in the experimental field. The high yielding and
MYMYV resistant plants were selected. The generation of the selected recombinants was
advanced to confirm their breeding behaviour/genetic stability for the desired traits.

The sclected true breeding recombinants and the released mungbean varieties were
evaluated for yield and some important agronomic traits in replicated yield trials at
Nuclear Institute for Food and Agriculture (NIFA), Peshawar during kharif 2002. The
trials were conducted in three replications with 6 rows per treatment in each replication
and row length was maintained 4 meter. The plant-to-plant and row-to-row space was
maintained 10 ¢m and 30 cm respectively. The data were recorded as follows:

Days to flowering: Days from sowing to the initiation of flower on 50 % plants of a
genotype (in a plot) in each replication.

Days to maturity: Days from sowing to 90 % pods maturity on all plants of a genotype
(in a plot) in each replication.

Plant height (cm): Average of the 10 plants height per replication recorded {rom base of
the plant (o the top peduncle on the main branch.

Thousand seeds’ weight (g): Three random samples ot 1000 sceds from a genotype per
replication were weighed.

Seed yield kg/ha: The seed weight of the middle 4 harvested rows of a genotype in cach
replication was recorded in g and kg/ha calculated.

The recorded data of the above mentioned parameters were subjected to analysis of
variance (Steel & Torrie, 1980). All the calculations were performed through
microcomputer program MSTAT-C (Michigan State University and Agricultural
University of Norway).

The true breeding recombinants and varieties were also screened for MYMV in
screening nursery with two replications having 4 rows for each treatment per replication
with 4-meter row length. Mung Kabuli, a highly susceptible check for MYMV was used
as spreader and planted after each entry to intensify MYMYV inocula from natural sources.
Chemical spray was also avoided here so as to maintain the natural population of whitefly
(Bemisia tabaci) in the experimental field. The MYMYV percent infection was recorded
on individual plant basis 4 weeks after sowing when 100 % plants of the susceptible
check (mung kabuli) were completely infected with MYMV. The mean disease score of
each entry was calculated as (infection rate x frequency)/total number of plants. The
percent MYMYV infection was converted to disease score and disease reaction according
to the MYMV disease score scale (0-8) reported by Malik (1992).
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Results and Discussion

The mungbean-advanced lines derived from cight different cross combimations have
shown highly signilicant differcnces for seed yield (Tables 1-3). Similarly the released
mungbean varictics have shown highly significant variability for seed vield (Table 4). In
casce of recombinants, the days to flowering and physiological maturity ranged from 30 to
52 days and 64 to 93 days respectively. The plant height ranged from 47 to 95 ¢cm while
the values for [000 seed weight from 33.4 to 55.8 g. The rcaction to MYMV was
resistant to highly resistant. The recombinants NFM-6-2, NFM-7-6, NFM-12-3, NFM-
[2-9. NFM-12-10, NFM-12-11, NFM-[2-12, NFM-12-14, NFM-12-15, NFM-12-16,
NFM-12-18. NFM-13-{, NFM-13-2, NFM-13-4 and NFM-14-19 have shown
significantly higher seed yield than the standard checks NM 92 and NM 98. The varicties
NM 5i. NM 54, NM 92 and NM 98 have produced higher seed yield than the rest of the
evaluated mungbean varieties (Table 4). The variety NM 54 had the large seed size (56
g/1000 seed weight) whereas the variety NM 92 took minimum days to maturity and
exhibited short stature. These two varieties could be used in hybridization programme or
in mutation breeding for their distinctive traits to develop high yiclding mungbean
genotypes suitable for the agro-climatic conditions of NWFP.

The high yielding mungbean varicties arc not determinate in true sense (Tickoo ef
al.. 1996). The existing mungbean germplasm have shown some genetic variability for
the determinate growth habit and synchrony in pods maturity but lacks the clear-cut
demarcation between the vegetative and reproductive growth. The recombinants with
carly maturity and short stature could be further evaluated and exploited for synchrony in
pod maturity and determinate growth habtt. The mungbean genotypes with improved
synchrony in pod maturity and determinate growth habit could be recommended for
intercroping in orchards and sugar cane (Khattak er af.. 2002a, b). The sclection for such
traits would he bencficial in latter generation due to the predominant additive nature of
inheritance of the synchrony in pod maturity and determinate growth habit in mungbean
(Khattak e al., 2001a, b, ¢, d). Seed size is the least sensitive trait for environmental
tluctuations in addition to the main yield-contributing factor in mungbean (Khattak et ul.,
1995, 1997, 1999a, b). The high viclding recombinants with large seed size will produce
stable yield compared to the genotypes with mall seed size. The main contributing factor
in small secded genotypes is the large number of pods, which is very sensitive trait in
fTuctuating environment in mungbean (Khattak er al., 2001e). The MYMV resistance in
mungbean is controlled 1o be a major recessive gene and the modifying gencs intfluence
the degree of MYMV  resistance/susceptibility  (Khattak  er al.. 1999¢.  Z000).
Accumulation ol more favourable modifying genes {responsibie for MYMYV resistance)
ina genotype is required to develop mungbean genotype with high resistance to MYMV
discase. The recombinants/varietics with high resistance to MYMYV are recommended as
a tocal parent when the alien gene of large sced size s required to transfer from exotic
mungbcan germplasm.

The adaptation and  stability evaluation of :he devcloped recombinants in
muitilocation and National Unitorm Yield Trials would heip to select the outstanding
mungbcan genotype for evoiving as a mungbean varicty tor general cultivation in the
major mungbean growing arcas in NWFP. The recommendations/suggestions would help
‘n more strengthening the mungbean-breeding programs in the province.
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