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Blackgram Co. 4 - An Economic Strain for Tamil Nadu

G. SOUNDRAPANDIANL, N.M. RAMASAMYZ, A, AYYAM PERUMAL?, V. MYLSWAMY!,
G.A. PALANISAMY®, R.S. ANNAPPANS, S. AYYAM PERUMALT

Through induced mutagenesis rin blackgram (Vigna munge (L.} Happer) a high
yielding mutant suitable for cultivation under irrigated and rainfed conditions was rele-
ised as an improved strain Co. 4 during January 1278 by the Tamil MNadu Agricultural
University. This strain is of short duration (70 daye). compact. erect in habit cetermi-

1ata in growth with synchronous maturity end photoinsensitive.

The strain glves an

werage orain yield of 1142 kg and 567 kg per hectare sccouniing for an increase of

17.8 percent and 31.6 percent over Co. 2 in grain yield under irrigaied and rainfed

:onditions respectively.

Blackgram or Urad (Vigna mungo
(L.) Happer) is mostly grown as a mixed
crop subsidiary to cotton, maize, sor-
ghum, banana and sugarcane. |t is also
cultivated as a pure crop under irrigated
and rainfed conditions especially in rice
fallows. In Tamil Nadu, this crop . is
grown in an area of 1.6 lakh hectares
with the production of 0.43 lakh tonnes
of grains. The traditional varieties
grewn are of long duration (110-120
days) with spreading and indeterminate
growth habit often forming tendrils. The
reconstruction of the plant type requires
3 reduction in the maturity period, deter-
ninate and compact plant canopy. So,
3 project for evolving an early maturing
1igh yielding variety with altered plant
srchitecture through mutation breeding,
wae taken up during 1972-1977 and
he results are presented herein.

WATERIAL AND METHODS

The blackgram variety CO.11is a
wre line selection of long duration (110

days), indeterminate in growth habit
with tendril forming tendency and having
large sized leaves and hairy pods. It has
a very low yield potential viz., 356 kgtha
and its performance is also erratic under
rainfed conditions. Dry seeds of black-
gram CO.1 were soaked in ~double
distilled water for ten hours and then
subjected to mutagenic treatment with
six doses(0.01, 0.02,0.03,:0.04 and 0.06
per cent) of MMS (Methy! methane sul-
phonate) and their progenies were studi-
ed).In the M2 generation, at 0.02 per cent
concentration of MMS treatrient, one
mutant (designated as Mutant 3! having
determinale compact and erect growth
habit and with glabrous pods was isols-
ted. It was early in maturity(70 days). In
M3, this mutant bred true for the muta-
ted traits. Mutant 3 was compared
for its yvielding ability against CO. Z (65
days duration. irrigated strain) and CO.3
(85 days duration, rainfed sirain) during
1973 to 1977 at the Agricultural Rese-
arch Station, Coimbatore, Bhavanisagar
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and Aliyarnagar, undet frrigated and
rainfed conditions, Simultaneously 44
trials under irrigated conditions and 15
trials under rainfed conditions were
conducted in cultivators’ holdings in
different districts of Tamil Nadu, Reac-
tion of Mutant 3 to diseases was asses-
sed under field conditions.

[Vol. RE. . MNrl2T

RESULTS AND DISCUSSION

The comparative - performance .07’
Mutant-3 along With the recommendad
varieties viz. CO.2 and CO.3 for. eight:
seasons each under irrigated and ré"rﬁféﬂf
conditions during 1873-1877 IE presen+'
ted in Table |. This culture was superior.

TABLE I. Performance of Mutant 3 at Research Stations ETETS-??) .
Yisld/ha
Year|Season Location Irrigated Rainfed
Mutant 3 Co.2 C€o0.3 Mean Mutant3 Co.2 Co. 3 Mean
Monsoon, 1973  Coimbatore 721 G649 794 728 0 0~ = = __
Winter, 1973 Coinbalore 1466 1285 1454 1388 T63 6513 ~_ GoD 628
Winter, 1973 Bhavanisagar — — — — 321 285 | — 303
Monsoon, 1974 Coimbatore 1256 1238 1663~ 1362 — — — -
Winter, 1874 Bhavanisagar — — _ — 711 400 750 B20
Winter, 1974 Aliyarnagar — — — - 397 188 412 336
Monsoon, 1975  Coimbstore 861 838 934 878 . —  — -
Winter, 1975 Bhavanisagar  — — - — 525 282 . 596 468
Winter, 1975 Aliyarnagar — — — — 770 - 730 .805 802
Winter, 1975 Coimbatore 792 720 735 748 181 186 191 186
Summer, 1976 Coimbatore 1347 1003 1219 1189 -, = =
Monsoan, 1976 Coimbatore 1387 093 1245 1208 B7D - 485 905 743
Summer, 1877 Coimbatore 1311 a7 1028 1072 — — e =
Total 9140 7573 8873 4538 3149 4259
Mean 1142 947 1121 687 394 @08
Per cent an Co. 2 1206 100.0 118.4 143.9 1000 154.3
Per cent on -Co. 3 1020  84.5  100.0 3.3 648.100.0
Duration (in days) 70 66 85 70 65 85,
Per day productivity (ke[ha) 16.3 146  13.2 B 6.3, 7.2
Varietios Locatiohs Varlaties - 'Lnnéu.tlnﬁn
SE 38 2 62.4 42,7 85.3
C.D. (5%) 115.9 189.3 131.7 201.2
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CO. 4 BLACKGRAM

1046 kd/ha and 642 kg/ha as compared
to the mean yield of 888 kg/ha and 488
kg/ha of CO.2 thereby accounting for an
increase of 17.8 per cent and 31.6 per
cent over CO.2 under irrigated and rain-
fed conditions respectively, As com-
pared to C0.3, a medjum duration (85
days) rainfed strain, Mutant 3 has recor-
ded more or,_less similar vield but of
shorter diration (70 days®
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TABLE 1.  Mean perimma‘ncs of Mutlant 3 at Hagaarch Staﬁnns and Farmers™ holdings
Yield kafha
No. of [rrigated Mo. of Rainfed
trials trials
Mutant 3 Co. 2 Co, 3 Mutsnt'2 Co. 2 Co. 2
Research Stations 8 1142, 847 11219 a3 567 394 G038
Farmers® holdings 44 a50 828 876 15 717 581 685
Total 52 2082 1775 1997 23 1284 875 12493
fhean 1046 888 999 842 488 647
Fir cent on Co. 2 117.8  100.0 112.5 131.6 100.0 132.8
Per cent on Co. 3 104.7 BE.9 100.0 99,2  75.4 100.0
to other varieties Fﬂﬂﬂrdinﬂ oh an aver- TABLE 111, Metric traits and other maorphola-
i . gical characters of Mulanl 3. Co. 2 and Co. 3
age grain yield of 1142 kg/ha and 567 R —
ka/ha under irrigated and rainfed condi- Particulars Mutant 3 Co. 2 Co.3
tions respectively. The vyield increase Plant helght (cm) b ag EE
over CO.2 was 20.6 per cent under irri- _
ted conditi nd 43.9 pe it unidor Mumber of branches/plant 3.9 2.5 3.7
ga,-ﬁ; : 'clfc"_’ q -4 Per-aant:an Clusters/Plant 1.8 95 95
The mean performance of Mutant 3 Seeds/pod 87 5.3 6.5
in farmers’ fields and in the yield trials Pod length (cm) 5.7 a7 5.5
conducted at the research stations are 100 grain weight (g) 5.7 5.2 5.5
presented in Table Il. A scrutiny of the Hairiness of pod - tiLaui- Grlgts Hziry
overall comparative performance of this ,

- . . & ¥ Grain colour Black Black Elack
mutant in 52 trials under irrigated condi- dull  dull  dull
tions and in 23 trials under rainfed con- Grain size " Bold Small Bold
ditions revealed that this culture has re-
c&rdEd'thE maximum mean QTEII'I ?iﬂld of The cﬂmparative mgrphn[ggiﬂal

features (Table llI} showed that while
CO0.2 is glabrous podded with black dull
small seeds, Mutant 3 is also glabrous
with black dull beld seeds. Varisty
C0O.3 is hairy podded with black dull
bold seeds, Mutant 2 exhibited reiati-
vely higher values than CO.1 and CQ.3
in respect of number of branches, clus-
lers and pods per plant, pod length,
seeds per pod and hundred grain weight.
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The hundred grain weight is the highest
(5.7 @) in Mutant 3 and lowest (5.2 g)
n CO.1. The per day productivity of
this mutant is 14.9 kgfha and 9.2 kg/ha
as compared 1o 13.7 kg/ha and 7.5 ko/ha
recorded by CO.2 and 11.8 kg/ha and
7.6 kgfha recorded by CO.3, under irriga-
wed and rain-fed conditions respectively.

Mutant 3 is tolerant to leaf crinkle
virus (1.0 per cent), tip blight (10 per
cent) and powdery mildew (20 per cent)
under field conditions (Table IV). In

TABLE IV, Reaction of Mutant 3 to diseases
Reaction 10 disease {Percant_arg;}
Discasns Mutant 3 Co. 2 Co. 3
Roo! ro1 40 (HS) 88 (HS) 80 (HS)
Tip blight 10 (T} 10 (T 5(M
Crinkle (Virug} 1 (1) 2107 25 (58)
Powdery
mildew 20 (T) 25 (T) 50 (T)
(HS) : Highly suscepiible
(5] Susceptible
{(f1 : Tolaram

respect of root rot, though it is highly
susceptible (40 per cent) the degree of
susceptiblity was lower than that of
CO.2 and CO.3. With regard to pests
also this culture is less susceptible to
stemfly and pod borer.

The plants of Mutant 3 are erect,
compact determinate in growth habit
with synchronous maturity and photo-
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ingensitivity while the parental- variety
CO.1 is tall (70 cm), indeterminate: and
photo-sensitive.  The _economics . of
cultivation of Mutant 3 as compared to
CO.2 and CO.2 are presented in.Table V.
The cultivation of Mutani 3 in plece’ of
CO.2 is estimated to yield over.CO.2 an
additional net profit of Rs. 395 per hec-
tare under irrigated condition and Rs.
385 per hectare under rainfed condition.
The cost benefit ratio is 1:2.0 and
1:2.1 for Mutant 3 whereas. for. Co. 2
itis 1:1.7 and 1: 1.6 under. irrigated
and rainfed conditions respectively:
Based on the superior performance and
high yield of grain under irrigated and
rainfed condition, Mutant 3 was released
as strain Co. 4 during January 1974
by the Tamil Nadu Agricultural Univer-
sity, for general cultivation in Tamil
Nadu,

The authors aratefully express
their sincere thanks to. Prof. S. Kamla-
nathan, Head of the Department of
Agricuitural Botany, Tamil -Nadu Agri-
cultural University, for-his sustained: in-
terest, valuable suggestions and encou-
ragement offered during -the course of
development of this -mutant strain,
Thanks are also due to the staff of Plant
Pathology and Entomology Departmenis
who helped in the screening of the mu-
tant for its reaction to diseases and
pests,

TABLE v, Economics of cultivation of Mutant 3

-
el rmer

Mutant 3

Yield ol grain(kgl/ha) 1046
Cost of grain at Rs. 2.50fkg{Rs/ha) 265
Cest of cultivation (Rsfha) 1365
Net profit (Rs/ha) 1250
Wei Addl, return over Co, 2 (Rsfha) 3ub
Cost benefil ratio 1:2.0

Chaaciers

Irrigated Rainted
Co. 2 Co. 3 Mutant 3. Co, 2 Co. 3
EBH 909 Gaz 48EB 547
2220 2948 1605 1220 1618
1365 1365 755 755 756
855 1133 B850 - 485 863
—_ 278 385 — .. 388
10170 1:1.9 124 o 1cRr 12
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