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A New Cumbu (Pearl Millet) Hybrid X-4 for Tamil Nadu

R. APPADURALY, C. NAGARAJAN2, T.S. RAVEEN

DRAN3, U.S. NATARAJAN?

and M. MUTHUSWAMY®

UCH 4, a hybrid combination be
African origin, is high yielding with a rec
2136 and 2131 kg/ha recorded respec

(BJ 104) and KM 2 (BK 560) under irrigated conditions.
ha at ten centres out of a number of location tests conducted

yields exceeding 3500 kg/
in Tami!l Nadu and eutside.
it registered a mean grain vyield of 9
per cent oOver KM 1 and 1.
with bold grains and is resis
grains con
value of 82.30.

In view ef its high yield, resistanc
this hybrid was released as X-4

Cumbu (Pennisetum americanum (L)
Leeke) is one of the important millet
crops of India. Exploitation of hybrid
vigour and commercial seed production
in cumbu was made possible by the
development of cytoplasmic genic male
sterile lines. The commercial hybrids
popular in our country during 1970s
which involved the male—sterile line
Tift—23A, developed by Burton (1958)
however become highly susceptible to
downy mildew after a few years of
cultivation. The new male-sterile line
MS 5141A developed at the Indian
Agricultural Research Institute, New
Delhi being resistant to downy mildew
is presently used in making Crosses.

The hybrids BJ 104 and BK 560
involving cytosterile MS B141A are

e
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tween MS B141A and PT 1921, en inbred of
orded mean grain yield of 2531 kg/ha as against
tively by the presently popular hybrids KM 1

This hybrid has recorded grain

This indicates its high vyield potential. As arainfed crop
58 kg/ha which was a matrginal increase of 7.5
1 per cent over KM, 2. UCH. 4 has long compact panicles
tant to downy mildew. It has a wide adaptability. The
tain 10.3 per cent protein with 3 digestibility of 91.65 and a biological

e to downy mildew and wide adaptability.
for general cultivation in Tamil Nadu.

being cultivated widely at present. In
order to develop new high combining
pollinator lines conferring resistance to
downy mildew, breeding work was
initiated at the Millets Breeding Station,
Coimbatore and the results are reported
in the present paper.

MATERIAL AND METHODS

Evaluation of the gene pool main-
tained at the Millets Breeding Station
resulted in the identification of aline
MS 7625 an African introduction as a
source of resistance to downy mildew.
By further inbreeding and selection in
this line, a downy mildew resistant res-
torer genotype PT 1921 was developed.
Crosses were effected with MS 5141 A
using PT 1921 as pollen parent. This

Nadu Agrl. Univarsity. Coimbatore — 641 003,
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April. 1981] X4 A NEW CUMBU HYBRID
TABLE | Morphoiogical description of X-4 and its parents
Characters MS 5141 A PT 1921 X4
L S -
QOrigin Donor 1587 Indian Africa MS 5141 Ax PT
parent, derived from 1921
Baroda 4 through
backcrosses to Tift 23 A
Plant height (cm) 140—150 160—190 150—1€0
Days to flowering 50— 60 60— 65 50— 55
Days to maturity 85— 90 90— 95 80— 85
Tiller number 3— b5 3— b5 4— 7
Panicle thickness 1.8—1.9 3.0— 3.5 2.1—-2.6
Panicle length (cm) 21— 23 25— 30 25— 35
1000 grain wt (gm) 7.0—7.5 9.0— 10,0 : 8.0—9.0

Distinguishing Bold grains, leaf and

characters sheath wiih dense
hairs, nodal hairs
prominent, ear rod
shaped wirh distinct
tip, anther colour

pink

Bold grains leaf and
sheath sparsely hairy,
nodes ciliated with

Bold grains, leaf
and sheath spar-
sely hairy leaves
yellowish green, moderately dense
spindle shaped hairs, light purple
panicles compact nodes compact panicles
with good seed of conical shape, anther
set, anther colour colour purple or yeliow
purple or yellow,

light grey grains

Note : For raising a seed production plot of the hybrid the male parent has to be sown 7—10

days in advance for synchrony of flowering.

combination designated as UCH 4 along
with twenty other hybrids was tested in
17 replicated trials under irrigation and
seven trials under rainfed conditions at
the Millets Breeding Station, Coim-
batore. Apart from this, the hybrid was
subjected to multilocation tests in 133
centres, viz. 40 adaptive research trials
in the Districts 60 All India Coordinated
trials and 33 minikit trials (Table II).
Under the District trials - the hybrid was

tested in Coimbatore, Tirunelveli, Pudu-
kkottai, South Arcot, Salem and Trichy
Districts and in the All India Coordina-
ted Trials covered the states of Ghjarat,
Haryana, Rajasthan, Maharashtra, Tamil
Nadu, Madhya Pradesh and Punjab.

The hybrid was tested for its reac-
tion to downy miidew, ergot and rust at
various places. The nutritional quality
of the grain was ascertained in terms of
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April, 1981] X4 A NEW CUMBU HYBRID
TABLE | Disease reaction under artificial conditions of UCH 4 in comparison with other cultivars
Downy mildew in Ergot incidence Rust intensity in
Name of percentage of in % ot florets mean grade
entries plan s intected infected
o B e s i e e S i R i s S R e
5 1977 1978 1977 1978 1977 1978
g R
- UCH 4 5.0 6.8 18.3 435 4 4
=
N KM. 1 6.7 8.1 20,7 50.6 4 4
Co. 6 0.0 2.2 9.0 26.5 3 3
Check HB. 3 85.0 100.0 27.5 48,6 4 4
TABLE {V Evaluation of UCH 4 for fungal diseases {1878 —"79) All India Trials ’
L
Rust (Grade) % of downy 9% of Ergot
Centre mildew florets }
- SERESITARCTE P, = bRl s |
- UcH4 BK BJ UCH 8K B8J UCH  BK BJ |
o~ !
o 560 104 4 560 104 4 560 104 :
=
©
G .
Akola NA 4 2 - —_— 0 NA 20 20
= | Aurangabad 4 3 4 0 1.7 6.8 65.3 48,2 59.4
™ L
~N ! Coimbatore 4 4 4 0 0 0 20,0 10.0 10.0
Delhi 0 O 8,8 0 12.5 30.0
Duragapura 5 & 5 0 2.0 0 10.0 5.0 30.0 [
Hyderabad 0 5 1 9.0" 11.0 3.0 1.0 0 0 [l
Hissar 2 2 2 2.0 246 5.5 40,0 700  70.0 |
e ICRISAT (sickplot) 22,8 280 883 NA 700 74,0
© ]
2 Jamnagar 0 4.9 4.8 100.0 100.0 83.0
; = Jodhupur 6.9 6.7 3.6 T = = ‘
; “o; Ludhiana ¢ 4.1 70, 60.0 560 720 "
§ fé 1 Bangalore —_ - — 1.7 3.5 3.7
3 )
s s
§> g Mean 3.0 3.8 3.0 3.97 5.54 9.80 ¢ 1370 38.92 45.21
b @
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protein content, digestibility, biological
value and net protein utilisation value
in comparison with Co.6.

RESULTS AND DISCUSSION

The performance of the hybrid in
comparison with KM.1 and KM 2 in
various trials is shown in Table.Il. It
could be seen that UCH.4 recorded 33.1
and 31.7 per cent higher yield over
KM.1 under irirgated and rainfed con-
ditions respectively. In the District trials
underirrigated conditionsUCH4 recorded
2923 kg/ha which was 11.1 per cent
increase over KM. 1. and under rainfed
conditions UCH. 4 recorded 12.4 per
cent higher yield than KM.1.

The performance of UCH 4 in All
india Coordinated Trials conducted
over 60 locations in three years (Anon,
1977, 1977, 1980) revealed the adap-
tability of the hybrid over a wide range
of environments. Grain yield exceeding
3500 kg/ha was realised from this hy-
brid in ten centres of All India trials
indicating its potentiality for high vield.
On an average UCH 4 yielded 2147 kg/
ha against 1965 kg/ha recorded by KM 1
and 1968 kg/ha by KM. 2. ltis also
note-worthy that this hybrid ranked
first among the entries during 1978-72,
KM. 1 and KM.2 holding the 11th and
9th positions respectively (Anon, 1979).
In the 1979-80 Coordinated trials, UCH4
was the third best hybrid against KM.1
which held the 16th position (Anon,
1980). At the 1979-'80 Annual Work-
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shop Meeting the hybrid was recomm-=
ended for All India pre-release multip-
lication because of its high yield poten-
tial and stability in performance.

The reaction of the hybrid to
diseases is given im Table I}, The hy-
brid was resistant to downy mildew
with a mean infection percentage of
5.9 against 92.5 in HB 3 under artificial
epiphytotic conditions, in two years.
in All India Coordinated trials during
1978 79 downy mildew was recorded
under natural condition in 10 centres
and under artificial conditions at
ICRISAT. Out of the former 10 centres,
there was no incidence of the disease in
six centres. A mean percentage of in-
section of 3.97 over all the centres was
recorded by UCH 4 as against 5.54 by
KM.2 and 9.80 by KM. 1.

Varietal diversity is one of the
recently advocated strategies to combat
disease. Inregionus of disease epidemic
cultivation of a single genotype over
vast areasis conducive for the appea-
rance of new races of pathogen. We have
witnessed the case of HB.3 cumbu sud-
denly becoming susceptible to downy
mildew due to continued extensive
cultivation in Tamil Nadu and outside.
Another example elsewhere is the sou-
thern corn leaf blight of maize in
hybrids possessing Texas male sterile
cytoplasm. Van der plank (1968) con-
siders that a host pathogen system
operates in the successful management
of vertical resistance in crop plants.
This may hold good in cumbu also.




& April, 1981] X4 A NEW CUMBU HYBRID ‘
e TABLE V Results of the biochemical analysis of the grain
)_.
n- Protein Digesti- Biological Net Protein
Variety content 9% bility value Utilization
|
to UCH 4 10,30 91,65 82.30 74.10 |
y- f
T Co 6 9,37 89.04 80.50 74.60 |
of |
1al : : ! A y
it Hence growing of UCH 4 in addition to The authors express the deep
o KM. 1 and KM.2 will be advantageous sense of gratitude to the All India Co-
iedx in terms of controlling downy mildew ordinated Millets Improvement Project
4 because UCH. 4 possesses resistance for testing the material in different |
iy from a different source. centres. - !
" |
|
res, The reaction of UCH 4 to ergot and REFERENCES |
3 in rust is similar to that of KM.1 and |
the KM. 2. UCH. 4 was reported to be ANOCI;\I, 1977. Progress Re:port of the All India [;
o—ordinated Millet t Project. |
was tolerant to shootfly and ergot (Bala 1976_',;7 ol sl gl I
by subramaniam et al. 1980). |
’ . 3 ANON. 1979. Progress Report of the All India |
This hybrid possesses bold grains Co—ordinated Millet Improvement Project i
with a 1000 seed weight of 7.8. g. A 1978 -"79, “
the biochemical analysis of the grains in- pmiarkingis (g ; {
s : . . 3 s R rt of the All Indi il
nbat dicated that the grains contain 10.3 Ty A R ok 3 ! g {
: : ; Co—ordinated Millet Improvement Project ;‘
emic per cent protein and the protein 1979—°80 |
over content, digestibility and biological it etadin g l
- : RTON, G.W. 1958. Cytoplasmic mal i- |
pea- value are supetior to Co. 6 (Tabie V). e : Pk e v I
o lity in Pearl Millet (Pennisetum glavcum
il Thus, the hybrid UCH4 was released (L). Agron. J. 50: 230, |
ywny Bt X 4 for general cult'watton in Tamil VAN DER PLANK, 1968. Disease resistance in
nsive Nadu in view of its high yield poten- plants. Academic Press, New York. pp.
Eae tial, wide adaptability and resistance 206.
> . s g |
sou- & owny; mildaw: It also satls?hes the BALASUBRAMANIAM. G., K. SIVAPRAKASAM, ;
e T need for diversification of hybrids. J. G. ROBINSON and N. M. RAMASAMY, ‘
: 1980. Varietal reactions of pearl Millet
sterile i
i The morphologlc'al characters of (Pennisetum typhoides (Burm.t) Statt & |
cotre the parents and hybrid are presented Hubb) to the shootfly and ergot disease, |
ystem in Table I. pestology IV : 16 — 18, ‘
ement
lants.

also.




