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Two hundred and eighty five blackgram germplasﬁl accessions, collected from different parts of Pakis-

valuated f ' . . | o
tan were € Or morphological and agronomical traits. The evaluation results based on basic statiStcs

and correlation smfiies blazed good hope for blackgram improvement through simple selection for maturity,
branches, pods, bl.omass, grain yield and harvest index. Classification of quantitative traits showed some
outstanding accessions with unique traits which could be exploited directly or be included in hybridization
programme for blackgram improvement. Data analyzed on the basis of harvest index revealed that the gen-
otypes within 25 to 40% harvest index exhibited better performance for most of the yield contributing traits.

As a result of these f"mdings, 25 genotypes were selected and recommended for further testing under wide
range of agro-ecological conditions in search of the best blackgram cultivars.

[ntroduction

Sound breeding programme in any field crop depends mainly upon the availability
of genetic variability either existing and/or created through mutation or gene
recombination. Breeding work in field crops is based on the utilization of germplasm
either exotic or local as germplasm is the building blocks for crop improvement
(Anon., 1995, 1996). Virmani er al., (1983) categorised mungbean germplasm in
various groups for different traits. Bakhsh et al., (1992) categorised lentil germplasm
on the basis of quantitative traits and suggested the utilization of short statured lentil
germplasm for crop improvement. The high yielding accessions selected from the local
germplasm might prove their superiority in advance testing under various agro-
ecological condition (Ghafoor et al., 1989). In a study on mungbean Ghafoor et al.,
(1992) selected 28 genotypes on the basis of high yield potential and resistance to
diseases. Ghafoor er al., (1989) classified blackgram germplasm and selected 11 pure-
lines for further exploitation. Singh & Srivastava (1985) categorised pea germplasm in
to various groups. |

Blackgram or mash (Vigna mungo (L.) Hepper) 1s an important summer pulse crop
of many South Asian countries including Pakistan, India, Bangladesh, Thailand and
Korea. In Pakistan it is cultivated over on an area of 70900 ha with 32000 tonnes
production under a wide range of agro-ecological zones mainly of rainfed nature
(Anon., 1995). Among pulses, blackgram 1s the least researched crop as no
international centre admit this as a mandate crop. Keeping in view the importance of
germplasm, a wide range of local germplasm of blackgram collected from various parts
of Pakistan during the last decade was evaluated and categorized under field condition
for various qualitative and quantitative traits for further utilization by the breeders .
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Table 1. Basic Statistics for nine quantitative traits in
Vigna mungo germplasm lines.

T e e =

Traits Mean +SE 5" 0 5'(%)  Min. Mz
R ————
Days to maturity 85+0.71 144.32 12.01 169.15 640
Branches per plant 16+0.50 70.52  8.40 415.56 26 ¢
Pods per plant 53+1.60  726.82 26.96 1365.18 40
Pod length (¢m) 4.45+0.03 0.18 0.43 4.04 3.08 é
Seeds per pod 6+0.05 0.64 0.80 10.36 2.80 é
100-seed weight (g) 4.88+0.03 0:32 '« LW 6.57 2:84 |

Biol.ogigal yield per plant (g) 57.09+1.72 848.32 29.13 1485.93 4.36
Grain ylc?ld per plant (g) 12.7040.42 50.19 - 7.08 395.20 0.30
Harvest index (%) 23.1640.56 88.27 9.40 381.13 0.84 |

52 . Var ¢ v 2 .
Variance, 6 - Standard deviation and &° (%)- Variance expressed as percent of means.
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Table 1. Basic Statistics for nine quantitative traits in
Vigna mungo germplasm lines.

-

Traits Mean+SE & 5 (%) Min. Max

e e e T T T T T I I T T T Ny
Days to maturity 85+0.71 144.32 12.01 169.15 64.0 115
Branches per plant 16+0.50 70.52  8.40 415.56 2.6 62

Pods per plant 53+1.60 726.82 26.96 1365.18 4.0 195
Pod length (cm) 445+0.03 - 0.18 043 4.04 3.08 6.84
Seeds per pod 6+0.05 0.64 0.80 10.36 2.80 8.2
100-seed weight (g) 4.88+0.03 0.32 i: (W 6.57 2.84 645

Biological yield per plant (g) 57.0941.72 848.32 29.13 1485.93 436 1953
Grain ylc.:ld per plant (g) 12.70 +0.42  50.19 - 7.08 395.20 0.30 40.25
Harvest index (%) 23.16+0.56 88.27 9.40 381.13 0.84 4798

e A P I e

2 . o
0" - Variance, § - Standard deviation and §° (%)- Variance expressed as percent of means.
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Results and Discussion

The basic statistics for the measured quantitative traits; days to maturity, branf:hCS
per plant, pods per plant, pod length, seeds per pod, 100-seed weight, biological ¥ leld,
grain yield and harvest index is presented in Table 1. High variance (expressed as
percent of means) was observed for days to maturity, branches per plant, pods per
plant, biological yield per plant, grain yield per plant and harvest index. For other
characters viz., pod length, seeds per pod and 100-seed weight, low variance Was
observed and hence improvement for these traits seemed to be difficult in the presen
local germplasm under study. The days to maturity in this blackgram germplasm ranCd
from 64 to 115 days after planting with high variance which revealed that various
maturity groups in present blackgram germplasm could be established. The other
important yield traits; branches, pods, biomass, grain yield and harvest index also
exhibited high range alongwith high variation which in general revealed that the
selection for these economic traits is effective in developing high yielding varieties of

blackgram. For pod length, seeds per pod and 100-seed weight, low genetic variability
seemed to restrict the scope of selection for these traits in the present germplasm
collection. Hence, the genes for these important economic traits should be investigated
or exploited from other sources i.e., inter-specific hybridization, mutation etc. Large
scale testing of broad base germplasm need to be built up by making extensive local
collection and obtaining germplasm from abroad to develop a sound breeding
programme 1s suggested (Ghafoor et. al., 1992).

Table 2. Frequency distribution of plant traits
(qualitative) in Vigna mungo.

Frequency Percent

Hairiness
Hairy plants 218 76.49
Non-hairy plants 67 23.51
Growth habit
- Erect plant type 59 20.70
Semi-erect plant type 202 70.88
Spreading plant type 24 8.42
Leaf shape
Ovate 276 96.84
Lanteolate | 7 2.46
Rhombic ! 2 0.70
Seed colour™® /
Brown & . 283 99.29
Green ' 2 0.70
Seed spots -
Spotted ‘ 282 98.95

Non-spotted 3 1.05
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Fig.2. Frequency distribution of branches in blackgram.
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Fig.3. Frequency distribution of pods in blackgram.
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Quantitative Traits: The frequency distributions for various quantitative traits are
presented in the graphic form (Fig. 1-9). Maximum accessions (88) which were
28.30% of the total matured between 91-100 days and it was followed by the maturity
range 71-80 days (Fig. 1). About 78% accessions matured from 71 to 100 days.

Forty one accessions matured in less than 70 days and hence these could be
considered as short duration which is one of the important characters in legumes as
dlready described by Bakhsh er al., (1992). The short duration blackgram cultivars can
very well be fitted in various cropping systems and one of the recent approach to fit
summer legumes in rice wheat system can increase the farmer's income by introducing
any short duration summer legume (mungbean or blackgram) after the harvest of wheat
and before the transplanting of rice. The local germplasm is quite rich in this important
trait and should be utilized for development of short duration blackgram cultivars
suitable to fit in various cropping systems. The data regarding frequency distribution
for branches per plant showed that the highest number of accessions (170) which was
59.65% of the total have the branches range of 11-20 and it was followed by 21-30
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Fig.4. Frequency distribution of pod length (cm) in blackgram.
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Fig.7. Frequency distribution of biological yield (g) in blackgram.

4.6-5.0g seed weight and 4 accessions were having more than 6.0g seed weight and
hence could be utilized for the manipulation of this trait in developing bold seeded
blackgram cultivars as high seed weight in any grain crop is preferred by the consum-
ers.
- Maximum accessions (96) produced 51.1-75.0 g biomass followed by 25.1-50.0 g
in 93 accessions (Fig.7). As observed in the present study and also reported by (Malik
et al., (1981; 1986) and Ghafoor et.al., (1993) that biomass is significantly associated
with pods and branches per plant, therefore, this trait should be considered while select-
ing genotypes for high number of pods and ultimately grain yield. The frequency distri-
bution regarding harvest index in blackgram revealed that maximum accessions (111)
which were 38.95% of the total produced harvest index ranging from 16.1 to 24.0%
followed by the range from 24.1-32.0% with 74 accessions (Fig.8). Harvest index
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Fig.8. Frequency distribution of harvest index (%) in blackgram.
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optimum range of grain yield in blackgram. In the present Study Some accessjqps Wer
observed as high yielding since they produced the grain yield ranging from 2 10 40,4
o per plant. Four accessions (45221, 45060, 45152 and .45775) produced vepy 1.
orain yield and these are suggested to be tested under. a wide range of 48I0-€cologip,
conditions for their yield potential confirmation and 1f fqund t.)etter. under diversiﬁed
and/or specific environments, should be exploited in breeding high yielding Cultivarg ;,
blackgram.

Correlation Studies: The correlation coefficients were computed among quantitay

traits i.e., days to maturity, branches, pods, pod length, seeds per pod, 100-gee
weight, biological yield, grain yield and harvest index (Table 3). The results revealed
that days to maturity had positive correlation with all the characters eXcept haryeg
index. Branches and pod length had positive correlation with all the characters. Pods
per plant and seeds per pod had positive association with all the characters except with

seed weight in both cases. Biological yield per plant has positive correlation with g] e
characters except with harvest index which revealed that total biomass failed to partition
the economic yield. Grain yield exhibited positive association with all the characters
under study. High correlation of grain yield with branches, pods per plant and
biological yield and harvest index revealed that biomass and pods play an important rol
In economic partitioning of the grain yield and hence these traits should be given due
consideration alongwith branches to select high yielding cultivars of mash from t

local germplasm. Strong association of grain yield with branches, pods, biomass
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Table 3. Correlation coefficients among nine yield
contributing traits in blackgram.

e ——

——— — ———————————————

Variables/

Branches Pods Pod Seeds 100- Biologic Grain HaYYCSt
per plant per  length per pod seed alyield yield  Pper index
plant  (cm) weight per plant (g)(%)
(g)  plant (g)
Daysto  0.138° 0099 0041 0.112 0272 0.223" 0.091 -0.145
maturity
Branches per 0.495 0.161"°0.169"" 0.111 0.419" 0.447" 0.096
plant
Pods per 0.231"°0.257"" -0.005 0.681" 0.736" 0.157
plant
Pod length 0.538"" 0.107 0.215" 0.246 0.109
(cm)
Seeds per 0.029 0.239" 0.274" 0.101
pod
100-seed 0.109  0.120° 0.038
weight (g)
Biological 0.732" -0.168"
yield per
plant (g)
Grain yield 0.443""
per plant (g)

‘-Signiﬁcam and "-Highly significant.

Table 4. Analysis on the basis of harvest index class intervals.

M

Harvest f Harvest Days to Branches Pods per Pod Seeds 100- Biological Grain
index index maturity plant  lengthper seed yield yield
range pod weight

50-100 26 7.34 8527 14.87 4137 435 573 4.67 58.58 4.53
10.1-15.0 25 13.00 84.76 14.65 44.31 4.36 6.09 4.77 58.18 7.67
15.1-20.0 53 17.92 92.06 17.15 50.46 4.47 6.22 7.93 63.78 11.43
70.1-25.0 78 22.44 84.67 17.37 54.62 4.42 6.26 5.05 58.84 1321
75 1-30.0 43 27.55 81.86 17.75 63.59 4.61 6.35 4.79 61.39 16.84
30.1-35.0 32 32.24 82.66 17.81 60.38 4.47 629 4.79 50.95 16.47
35 1-40.0 14 37.33 82.64 20.69 61.07 4.49 6.29 4.94 48.26 17.87
40 1-45.0 6 4199 86.00 13.59 47.12 431 5.8 5.01 33.03 13.83
45 1-50.0 8 48.37 83.43 14.17 29.74 4.31 5.57 4.70 22.84 11.09

-

f = frequency

———
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A = Days to maturity, B = Branches per plant, C = Pods per plant, D = .POd length, E = Seeds Per ot
E = 100-seed weight (8), G = Biological yield per plant (g), H = Grain yield per plant (g), | = e

index, J = Yellow mosaic virus and K = Leaf crinkle virus.

ance of these traits in determining yield poteniy

blackgram. Malik ef al., ( 1987) and Ghafoor ez al., (1993) reported positive associ;
of grain yield with biological yield. Negative association of biological yield i
harvest index showed physiological inefficiency for appropriate partitioning of total ¢
matter towards economic yield. Consequently the varieties with low grain yield attai:
low harvest index (Table 4). As harvest index is considered very important trai |
improving grain yield in most of the crops and the green revolution in cereals 1s larg:
supported by the evidence that tremendous increase in harvest index was made whicl!
turn enhanced the world wide cereal productivity. Similar emphasis is being giver:
legumes to select genotypes with appropriate harvest index. Harvest index in legumes

harvest index indicated the 1mport
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very tricky and sensitive to environmental fluctuation and it requires 1O find l‘hc
optimum range of harvest index. In order to find the optimum harvest index alongwith
other desirable traits we classified all the accessions into groups on the basis of llar\{CSl
index classes (Table 4). These results gave interesting clue for the selection of‘ high
yielding blackgram cultivars from local germplasm. The accessions with harvest md.ex
(25.1-30.1%) gave good average values for most of the traits i.e., days to maturity
(81.86), pods per plant (63.59), pod length (4.61) and seeds per pod (6.35). Highes!
values for branches (20.69) and grain yield per plant (17.87) were observed in the
germplasm ranging from 35.1 - 40.0% harvest index. In a previous study conducted by
Patel & Shah (1982) and Ghafoor er.al., (1993), high selection indices were obtained
In blackgram where harvest index ranged from 26 - 36%.

| The results obtained in this study supported that the germplasm with high harvest
md?x (25.1 - 40.0%) is the future potential source for blackgram breeding. On the
basis of these results, 25 high yielding accessions were identified from the groups
constructed on the basis of harvest index and data for these selected accessions are
presented in Table 5. These selected accessions are suggested for further testing under

w‘ide.range of agro-ecological conditions to utilize for selection/breeding of high
yielding blackgram cultivars.
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