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[nducing Drought Tolerance in Bajra (Pennisetum typhoides
Stapf & Hubb} by Pre-Sowing Seed Treatments with Special
‘Reference to the Mineral Nutrition in Seedlings

By
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ABSTRACT

Fre-sowing tresimenis namealy hardening with water and chemical solutions (CCC,
Ethrel, Kinetin and Resistino) were given to Bajra HB-2 strain. The total nitrogen content

was more in CCC and Kinetin {reatmenis when compared to others.
phosphords the influence of resistine was maximum followed by CCC and Kinetin.

Regarding total
But

hardening had very little influence in increasing the content of potassium over the control.
Some of the pre-treatments wera effoctive in enhancing the calcium content of seedlings.

INTRODUCTION

It was Genkel and Kolotova (19324)
who reported for the first time the bene-
ficial uses of pre-sowing hardening of
seeds, Since then we kave many reports
on this subject. In a recent one
Rajasekhar et a/. (1970) reported that
ragi plants from h:?rgiened seeds were
found to respond better than plants
from the unhardened seeds to fertilizer
applications, especially in years of low
rainfall. In the present study the effect
of pre-treatment on the mineral  nutri-
tion of Bajra is reported. '

MATERIALS AND METHODS

HB-3 strain of bajra (Pennjsstum
typhoides Stapf & Hubb) was used in
this study. Accepted methods were
employed in giving the treatments indi-
cated in the table. The treated seeds
were sown in conventional germination
trays filled with red soil and sand
mixture (2:1ratio) uniformly. About
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500 seeds were sown in lines uniformly
and watered. After germination, trays
were irrigated with one-fourth strength
of Hoagland solution uniformly as and
when necessary. Samples were taken
from replications and pooled for
analysis at weekly intervals namely 8th.
16th, 22nd and 30th day of the age of
the crop. Total N, P, K and Ca were
estimated by adopting standard
methods.

RESULTS AND DISCUSSION

The total nitrogen, phosphorus and
potassium contents of the seedlings
estimated at chosen stages are given in
the Table. The total nitrogen content
was more in CCC and Kinetin pre-treat-
ments, when compared to others. Other
treatments increased nitrogen slightly
more than control. Withageing the
differences were not significant among
the different pre-treatments. Humphries
(1968) found that total nitrogen per
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TABLE . Effect of seod traatments on total nitrogan, total phosphorus, poipssium #nd caleium, €nnteq’s

in hajrn sondlings (perconiage)

Trenimeni

Zontrol
Haordaning
CCC - 5 ppm
Ethrel - 5 ppm
Kinetin - 5 ppm

f
NP K s

2583 0.2 207 .32
2.83 0,45 218 0.6
.50 047 214 0.55
2,89 0,42 2158 0,32
3.22 0,59 2.18 0.34

e

4go ot cecdlings in

i J_
M P X LCn

160,15 2,23 0,53
2,81 0.27 2,24 0.39
3,20 0,39 2.25 0,65
2,44 0,37 2.23 0,32
3.17 0.46 2.25 0,37

duvs
27 o

W e TR ¢ P X Ca

143004 2,26 070
LEITOS Sy AT 0 ZAGD0 50
$.oT AE2AT 0.60

" ONE 2R 08

b
LA D07 2 E0 02 08006 247N

247008 238042

Hesisting-10 ppm 2,83 077 2,23 0,27

2.57 0.54 2,28 0.40

1.OR 005 245 0,5

1,96 .16 2.35 0.50  1.64 .13 257 0.54

leal increased rapidly for about a week
but as soon as maximum was reached,
began to decrease. Further he observed
that CCC delayed the time when total
nitrogen and protein nitrogen dimi-
nished but Henckel (1970) reported
that the rate of incorporation of N'°
into protein during and after drought
was higher in maize plants grown from
seeds which received pre-sowing
hardening. The present report also
indicated that 2s a result of hardening
of seeds by chemicals, nitrogen accumu-
lation was more.

The results of pre-treatments of
seeds on the content of total phosphorus
confirmed the previous reports. Earlier
reports by Jayabal (1971)and Shen
er al. (1967) were that resistant varie-
ties recorded more phosphorus than
susceptible ones in rice. Among the
treatments, influence of resistine was
maximum followed by CCC and Kinetin,
The content of phosphorus was
maximum in all the four stages of esti-
mations ranging from 360 to 650 per
cent on the control, Ethrel and harden-
ing (water) behaved similarly. There
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was [ow accumulation ol t1otal phos-
phorus as a result of water stress.
Gates and Bonner (1958) found that
water shortage in leaves of young
tomato plant was accompanied by
depression in net accumulztion of
phosphorus in leaves. The earlier
reports and the present data confirm
that higher phosphorus content may be
very well correlated  with drought
tolerance.

As regards potassium content, pie-
treatments had very negligible influence.
Resistine was better than other pre-
treatments while CCC, Ethrel and
Kinetin were equal in their effects. The
high content of potassium in resistant
varieties of rice as against susceptible
and meadium tolerant varieties was
correlated with drought tolerance by
Jayabal (1971).

Some of the pre-treatmenis vere
effective in enhancing the calcium
content of the seedlings at the Jour
stages studied. It is clear from the Tahle
that CCC showed superiority among the
treatmenis followed by resistine,



Jen., 1877]

Hardening was slightly better than
- Kinetin pre-treatment, while ethrel was
not effective at all when compared to
the control. In rice, Jayabal (1971)
reported lesser accumulation of caleium
in susceptible varieties as against
resistant varieties.

ACKNOWLEDGEMENT

The senjor author wishes to express
his thanks to the Indian Council of
Agricultural Research, for the award of
a Junior Fellowship during the course
of study, The authors are thankful to
ihe Tamil Nadu Agricultural University
for the permission accorded to publish
this dissertation work submitted by the
senior author,

1

REFERENCES

CATES, C.T. and T. BONNEA. 1958, The res-
panse of the young tomate plants to a brief
pericd of water shortege. V. Effects of
water stress on ftha' Ribonucleic acld meta-
bolism of tomelo leaves. Flant Physiol.
34 : 49-55,

INDUCING DROUGHT

TOLERANCE IN BAaJRA

GENKEL, P. A. and &, 5, KOLOTOVA. 3934, O
predposeoneonoi  zakalke restenii & =asukhe
usloviyakh  vegetatsionnogoe  opyta. fzv
Pormekoge biol. nevevessled, ifn-ta 9:
1=2.

HENCKEL, P. A, 1960. FRole of prowin synthesis
in drought resistance. Cen, J. Ao, 48
1235.41.

HUMPHRIES, E. C. 186B. The elfoct ol growth
regulators, CCC ond BY on protein and
total nitrogen of besn leaves (Phaseolus
volgaris) during development. Ann, Bef. 32:
497-507,

JAYABAL, R. 1871, Evsluation of toferance
to drought in rice. unpub, M, Sc. f4g.)
Dissert, Univ. Madras.

RAJASHERHAR, B. G. 5. RAMA  BAD.
K, 5. KRISHNASASTRY and K. N. MALLANNA,
1870, Effect of seed hardening on vield of
RBagl (Efeusine corscans) at different lavels
of fertility, Mysore J. agric. Sei. 4 : 271-77.

SHEN TEM-CHIEN end YUH-JANG SHIEH. 1967.
The effect of osmotic pressure on P* phos.
phate absorption by excised rice rootls and
the adaptation of rice roots to varying osma-
fic pressures. Biol. Abgstr, 48: 87872,



