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- ABSTRACT

An experiment was conducted during 1988—89 and 1989-90 at Jorhat, to study the cflbel of 2 sced
hardening (normal and hardened seed with 1% KH,PO,, soaking for 18 hr), 4 levels of potassium (0, 30,
60 and 90 kg K,0/ha) and application of paraquat as anti-transpirant at 4 difterent growdh stages
(control, tillering, boot-leaf and tillering + boot-leaft) on rainfed ‘Sonalika’ wheat (7riticm aestiviom L.
emend. Fiori & Paol.). hardened seed proved better than normal seed and 30 kg K,O/ha signiticantly
increased the yield over the control. The paraquat application did not show any significant elleet. Seed

“hardening, 30 kg K,O/ha and application of paraquat werc found viable proposition for rainfed wheit.

Rainfed' wheat (Triticum aestivum L.
_emend. Fiori & Paol.) cultivation in Assam

becomes unsuccessful due to inadequate and -

uneven distribution of rainfall causing mois-
ture stress. Inducement of drought tolerance
through pre-sowing seed hardening with. po-
tassium salts assumes prospect in this situa-
tion (Misra and Pal, 1978). Potassium ferti-
lization increases water uptake by crops.
Moreover, reduction of transpiration loss by
the use of 50 ppm paraquat as antitran-
spirant (Borgohain and Choudhury, 1991)
may be of added advantage in this situation.
Therefore, tlie present investigation was
carried out to study the combined effect of
seed hardening, postassium fertilization and
paraquat as anti-transpirant on the perform-
ance of rainfed wheat.

MATERIALS AND METHODS

The field experiment was conducted at
the AAU, Jorhat, during the winter (rabi)
season of 1988—89 and 1989—-90. The treat-

ments comprised 2 type's’df seoed lxardeniﬁg
viz., normal seed and hardened seed (18 hr

seed soaking once in 1.0% KH PO, solu-

tion); 4 levels of potass;um, viz., 0,30, 60
and 90 kg K O/ha and appllg'\tlon of 50
ppm paraquat as anti-transpirant at 4 stages,
viz. the contro, at tillering, at beot-leaf and
at tillering + boot-leaf. Treatment combina-
tions were tested in split-plaf design with 3
replications. The concentration of 50 ppm
paraquat was fixed through experiments
conducted both under pot and field condi-
tions. The soil was sandy loam, medium
acidic in reaction (pH 5.5), medium in ni-
trogen (organic catbon 0.54%), available
phosphorus (58.6 kg P,O./ha) and available
potassium (240.0 kg K,O/ha),
Recommended doses of nitragen (40 kg
N/ha) and phosphorus (20 kg P,O¢/ha) and
potassnum as per treatment wore applled ba-
sal. The crop (‘Sonalika’) was sown on 16
November and 20 November in 1988 and
1989 respectively with a row-{g-yow spacing
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Table 1. Effect of seed hardening, levels of potassium and application of paraquat as antitranspirant on yield attributes and yield of wheat

" Treatment Effective Length of Filled grains/ 1,000-grain Grain yield
. tillers/m panicle (cm) panicle - weight (g) (g/ha)
198389 198990 198889 1989-90 198889 198990 198889 1989-90 198889 198990
Seed hardening . ‘ Do S .
Normal seed 4427 47.43 9.58 9.92 21.92 2234 4301 $3.93 1817 1975
Hardened seed 46.32 4858 1002 . 1015 2303 2316 ©81 «“7m 2001 20.66
CD (P =0.05) 1.89 NS 035 NS 0.62 NS 0.49 NS ,1_.48  . NS -
kg K,0/ha) : o . : i o
0 4156 4558 - 9.14 9.74 2058 2092 4262 4129 | 1579° 1765 -
30 493 4186 o7 1015 240 2271 4361 . 445 1891 - 0B
60 4647 4798 1026 1023 - 23.26 "23.'26 - 4368 4526 . 2'0.26  21.‘14"
90 48.20 5059 1011 10825 2366 24.11 4375 4620 . 2140 © 21.82
CD (P = 0.05) 2.68 3.14 0.50 NS 0.54 130 070 162 200 228
Pardquat . ST S L
Control 4454 4604 958 1002 2215 2212 4301, 409 . 1852 1992
At tillering 4470 4695 976 995  mal | 2254 4334 . 4453 1895 . 1997
At boot-leaf 4519  49.55 993 . 1017 - 245 23._71 4364 .. 4526 o 1;?;84_'" 2075 :—,
Atfillering + bootleaf 4673 49.46 994 1000 2309 © 2262 4365 . 4620 ' 2004 2019
CD (P=0.05) NS 238 NS - NS x$ Xs NS i s i NS - xs

‘86¢€
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of 20 em, The crop was harvested on 16
March in 1989 and 18 March in 1990. '

A total rainfall of '80.7 mm (15 spells)
and 109.5 mm (29 spells) were received
during the growing periods of 1988—89 and
198990 respectively, On further partition-
ing it revealed that during flowering to har-
vest, there was rainfall of 54.8 mm on 8
spells during 1988-—89 and 90.5 mm on 18
spells in 1989—90 . Thus rainfall distribu-
tion pattern was better during critical physi-
ological stages of the crop during 198990,

RESULTS AND DISCUSSION

Effect of seed hardening

Significantly higher grain yield was ob-
tained owing to seed hardening during
198889 (Table 1). During 1989-90 also,
this treatinent gave higher yield. This yield
increase due to seed hardening may be at-
tributed to significantly higher values of ef-
fective tillers/m length of panicle, filled
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grains/panicle and 1,000-grain weight. The
values under those parameters were also
higher during 1989—90 for seed-hardening
treatment.

During 1988—89 the rainfall from flow-
ering to harvest were substantially less and
crops suffered from intermediate moisture
stress. Under the circumstances, seed hard-
ening must have imparted resistance to
withstand the stress and as such yield was
significantly higher than that of normal
seeds. This differential effect was not
marked during 1989-90 owing to well-dis-
tributed rainfall.

Effect of potassium

In both the years, application of 30 kg
K,O/ha significantly increased the yield of
wheat over that of the control (Table 1).
During 1988—89, yield differences between
30 and 60 kg K,O/ha and that between 60
and 90 kg K,O/ha weve at par. During

Table 2, Monetary returns in rainfed wheat as influenced by seed hardening, levels of potassium and application of

paragquat

Treatment ) Cost of Net return Retum/rupee

’ cultivation (Rs/ha) invesument

(Rs/ha)
1988—-89 1989-90 1988. -89 198990

Seed hardening

Normal seed 2,728 2,724 3,198 1.99 217

Hardened seed 2,852 3,151 3,346 210 210
(kg K,0/ha)

0 2,652 2,086 2,646 1.78 1.99

30 2,771 2,902 3,298 2.08 2.19

60 2,836 3,242 3,506 2.14 223

90 2,901 3,519 3,645 2.21 225
Paraquat

Control 2,745 2,811 3,231 2.02 218

Attillering 2,787 2,897 3.203 2.03 21.15

At boot-lear . 2,787 2,864 3,437 2.02 223

3,227 2.12 2.14

Attillering -+ boot-leaf 2,831 3,182
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198990 , yield due to 30, 60 and 90 kg
K,O/ha were found. at par. Therefore. This
level also significantly increased the effec-
tive tillers/m, length of panicle, filled
grains/panicle and 1,000-grain weight, over
those of the control except the length of
panicle during 1989-90, which was non-

significant. Under rainfed situation, the role

of potassium in increasing the yield of crop
has been revealed in the present experiment.
Misra et al., (1982) and Das and-Mazumdar
(1988) reported varying degree of response
of wheat to potassium fertilization.

Effect of paraquat
In both the years application of paraquat
could not show any significant change in
yield attributes or in yield, except the effec-
tive tillers/m during 1988—89 (Table 1).
Since the crop did not experience any com-
plete drought situation, during the growth
periods in any of the years, the efficiency of
paraquat could not be expressed in the
present experiment.

Economics
Return per rupee investment on an aver-
age was found higher with hardened seeds
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(Table 2). With potassium, the magnitude of
such return was higher than with the con-
trol. However, the margin of return due to
30, 60 and 90 kg K,O/ha was close. Appli-
cation of antitranspirant, on the other hand
showed no conspicuous variation,

~ Since treatments selected wete aimed at
inducing drought resistance in rainfed
wheat, use of hardened seeds along with 30
kg K,O/ha may be considered. Application
of paraquat may be made opticnal appre-
hending possibility of drought in a particu-
lar growth stage of the crop.
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