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lesponse of rainfed wheat to sowing methods and seed rate under

liara land condition
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A.bstract' A field study was conducted during 2000-01 and 2001-02 at Raunahi site
of Sarvu diara, Faizabad to study the effect of different sowing methods and seed
rate on yield and economics of wheat crop under rainfed diara land condition. Cross
sowing (20x20cm) gave significantly higher effective tillers (3357 and 324.2/m% grain
yield (4383 and 4170 kg ha'), straw yield 5555 and 5221 kg ha') and monetary
return (Rs.27806 end 28438 ha') as compared to other sowing methods. Higher radiation
use efficiency (1.95 and 1.82 g MJ") was recorded with cross sowing marrow sowing,
line sowing and broadcasting methods. Maximum radiation interception (93.0 and 91.6
per cent) was recorded with narrow sowing followed by cross sowing (89.7 and 87.3
per cent) over broadcasting (78.0 and 75.7 per cent) and line sowing (89.3 and 84.0
per cent), Line sowing proved its superiority over broadcasting in all respect. The
seed rate of 125 kg ba' found to be most economical compared with 100 and 150

ke seed ha'.
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Diara lands are such lands situated on
e bank of river, flooded in Monsoon season
zu]d new silt deposits every year. The word
tiara is taken from "Dia" means bowl shaped
rarthen lamp. In India 2.90 m ha area is under
tiara Jand out of which Uttar Pradesh contributes
7 per cent. Diara lands are available for cultivation
ifter September. Most of the farmers in eastern
Ittar Pradesh prefer to grow wheat on these
ands due to surety of crop that is availability
if sufficient moisture and nutrients in the upper
iyer of this soil and wheat has adventitious
oot system which help to absorb more nutrients
nd moisture from the soil. The reason for
aw productivity is unavailability of suitable
igh yielding variety for the diara lands,
navailability of good quality seed and proper
zcommendation of sced rate and fertilizer. Sowing
sethods and proper sced rate arc the basic
aputs for the proper stand and use of available
esource for production of wheat crop of rainfed
iara Jand, Diara lands have sufficient moisture
uring the growth and reproductive phase of
a¢ crop but during milky stage there is some

Grain yield, RUE, Economics.

scarcity of water, which affect the yield. Some
times, winter rains improved the performance
of crop and yield. For getting higher yield
and net return maintenance of adeguate plant
density and fertile tillers are the most competent
agronomic factors. Since information of these
agronomic aspects of the wheat crop under
rainfed diara lands is meager, an attempl was
made to assess their effect on grain yield,
economic and radiation use efficiency.

Methods and Materials

A field experiment was conducted during
rabi winter season of 2000-01 and 2001-02
at Raunahi site of Saryu diara land, Faizabad
under "AICRP for improvement of diara land",
N.D.U.A.T. Kumarganj, Faizabad. The soil of
the experimental arca was sandy loam having
pH 7.8, organic carbon 0. 19 per cent available,
N, P and K (kg ha') were 117, 5.6 and 185
respectively, The treatment comprised of four
sowing methods (broadcasting, line sowing (20 cm),
narrow sowing (15 cm) and cross sowing
(20x20cm) and three sced rates (100, 125 and
150 kg hal),
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The experiment was laid out in split
plot design with three replications keeping sowing
methods in main plot and seed rate in sub
plot. The crop was sown on 29 and 30 November
during 2000 and 2001, respectively. Total amount
of fertilizer 120:60.40 kg NPK ha' was applied
at the time of sowing. Radiation usc cfficiency
was calculated by rccording the biomass
qccumulation of above ground parls and
photosynthetic active radiation at 15 days interval.
Mean radiation use cfficicney of the crop growth
period is present here, Interception of photosyn-
thetically active radiation was mcasured by M
long linc quantum sensor (Li Cor Linecolin
USA) between noon and 2 PM. Periodical
observation at 15 days interval was recorded
for incident photosynthetically active radiation
(PARo), transmitted PAR (TPAR), reflected PAR
from Canapy (RPARc) and soil (RPARs). Absorbed
photosynthetically active radiation (APAR) was
determined by using the formula as given by
Asrar et al. (1989). :

APAR = (PARo + RPARs) - (TPAR + RPARc)
Periodical radiation use efficiency was
determined by using (he ecquation

Amount of biomass production
(gm?)

Amount of cumulative absorbed
photosynthetical active radiation (MIm?)

RUE =

Results and Discussion
Sowing method

In both 2000-2001 and 2001-2002 years
cross sowing was at par with marrow sowing
and both recorded significantly -higher plant
height, leal arca index,- grain. car’ and test
weight over line sowing and broadcasting (Table
1). Higher number of effective shoots m* (335.7
and 324.2) was also recorded with cross sowing
followed by narrow sowing (310.7 and 303.8),
These findings are in close conformity with
the results of Dhilan and Kier (1981) and
Prasad et al, (1991), Lowest number of effective
shoots m?, leaf area index, grain ear' and
test weight were recorded with broadcasting
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methods. Grain and straw yicld were affected
significantly by different sowing methods during
both the years, Cross sowing (20x20 cm)
recorded markedly higher grain yicld (4353
and 4170 kg ha') and straw yicld (5555 anc
5224 kg ha'!) over other sowing melhods, Narrow
sowing gave significantly higher yield (404(
and 3895 kg ha?) over broadeasting during
both the years and over linc sowing (3886 anc
3306 kg ha') during 2001-02. Linc sowing
proved its superiorily over broadcasting. Thes
findings are in conformity with Patcl et al
(1986) and Prasad er al. (1991). Higher yicl
in cross sowing owing to more cffective shoot:
m2. leaf area index, belter harvest index, mon
radiation interception and radiation usc efficienc,
(Fig.1). Higher radiation use efficiency (] 95 an
1.82g MJ?) in cross sowing might be due
optimum LAI and more availability of radiatio
through the canopy which increased: th
photosynthesis in lower leaves of the plants
Blum (1990) reported that higher RUE in whez
was associated with the higher carbon exchang
rate, photosynthetic capacity and waler us
cfficicncy. Low radiation usc cfficiency in narroy
sowing might be due lo lower leaves receivin
insufficient radiation for photosynihesis to balanc
respiration and more inter plant competitio
for space, water and nulrients.

Seed rate

In both 2000-01 and 2001-02, year
increasing seed rate from 100 to 125 kg/h
significantly increased the “plant height, LA
and effective shoots m?, Increase in seed ral
from 125 to 150 kg ha' did not show an
effect on yield and yield attributing character,
Similar response of wheat to seed rate wit
125 and 150 kg ha' has been observed b
Sharma and Dhillon (1993), Upadhyay and Tiwari
(1996) and Rawat et al. (2000). Grain and

Straw yield increased significantly up to 125
kg ha' only.

. Snwi.ng with 125kg secd ha! recorded
higher grain yield (4107 and 3638 kg ha')
over 100 kg seed rate ha'!, which was 13.¢
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Fig.1. Radiation use efficiency (g/MJ) as affected by method of sowing
M1 = Broad casting, M2 = Line sowing, M3 = Narrow sowing, M4 = Cross sowing
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and 1100 per cent higher in grain
yield and 15.9 and 15.4 percent higher
in straw yield during I* and JI* year
of experimen-lation, respectively. Higher
grain yield with 125 kg seed rate
ha" enabled the plant to produce optimum
number of tillers, LAI and better
interception of light which has undergone
normal physiological growth and ficld
duration resulting in more fertile
shools m™,

Highest radiation use efficiency
(1.77 and 1.59 g MI' in 2000-01
and 2001-02, respectively) was recorded
with 125 kg seed ha' (Fig.2) owing
to optimum LAI and less intra plant
row competition for water, space, light
and nutrient,

Economics

Highest net return of Rs. 27806
and 28438 ha' in 2000-01 and 2001-
02, respectively was registered with
cross sowing which was 9.6, 15.1 and
30.7 per cent higher over narrow sowing,
line sowing and broadcasting, respectively
during 2000-01 while during 2001-
02, it was 6.9, 38.4 and 69.2 per
cent higher, Narrow sowing produeed
significantly higher net return over
line sowing and broadcasting. Lowest
net return was recorded with broadcasting
(Rs.21268 and 16811 ha').

On an average significantly higher

net return of Rs, 25066 and Rs. 25171

ha! were observed with 125 and 150
kg ha'!, respectively which were (Rs.3271
and Rs.3376 ha') higher than 100
kg seed ha'.
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Table 1. Effect of sowing method and seed rate on growth and yield attributing characters of wheat

Radiation intercep-

Test
(MNo.) weight (g) tion (%) 75 DAS

Grain/ear

Effective shoots
(MNos/m?®)

Leaf area
index 75 DAS

Plant height
(cm)

~ Treatment

Sowing methods

757
84.0
916
873
3.1
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893
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Seed rate (kg ha')

800
863
873

3792 33.0
: 875
39.0

365
3525

375

35.92

35.05
NS

370
371 -
355

400
38.1
38.0

261.5
2922
307.5

2723
3108
3153

3.12
339
350
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4,14
432

03.8
98.5
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Mean

net retum

Harvest Met return
(kg ha) index (Rs. ha)

Straw yield

Grain yield
{kg ha")

Treatment

Sowing mcthods

Broadeasting

19039
22356
25981

28122
1141

16811
20548

26600
28438
1232

21268
24164
25361

27806
1042

0435
0.446
0430

0.444
NS

0423
0428
0430
0441
NS

3699
4095
5162

5221
304

4311
5200
5344
5555

308

2447
3306

3895
417
3

3527
3886

4040

4383
2569

Cross sowing (20x20 cm)

Marrow sowing (15 cm)
CD» at 5%

Line sowing (20cm)

Sced rate (kg ha')

3275 4600 4128
3638 5475 4765
375 5608 504
145 31z 36l

3603

4107

41589
191

100
125
150
CD ot 5%

Year 2000-01

Price per quintal of grain and straw were Rs.590/- and 200 for 2000-01 and Rs.620 and 200 for 2001-02, respectively.
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