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panicle length and number of grains was found to
be non-significant and it was positive and
significant with all other characters (Table 2).

The present study indicated that panicle
weight, number of grains per panicle, number of
leaves per plant and days to 50 per cent bloom
appearcd (o be major components for grain yield
and selection for these traits will lead fo increase in
grain yield in grain sorghum,
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ROW SPACING, N AND MULCHING ON YIELD, RUE AND NUTRIENT
UPTAKE OF RAINFED WHEAT

S.K.UTTAM and 5.K.DAS,
Department of Soll Conservalion & Water Managemeni, Chandra Shekhar Azad University of Agriculture & Technology, Kanpar,

ABSTRACT

Resulis of two field study (1986-37 and 1987-88) conducted at the Soil Conservation snd
Water Manogement farm, Kanpur showed that application of N at 60 kg/ha recorded higher root
depth and root weight, grain yicld and N,P,K uptake. Method of half drilled at sowing + half foliar
application of nitrogen showed better results in comparision to drilling entire dose of N a5 basal.
Grain yield of wheat at a row spacing of 20 cm was al par with 25 em row spacing, during normal
minfall season. Durng drought scason, 25 om row spacing registered higher yield, The best
development of roots was observed in 30 ¢cm row spacing. Application of maize stalk at dt/ha
performed better in comparison Lo weeding and hoeing in respect of maximum root expansion, yield,

rainfall use efficiency and nutrient uptake.

The yield 1s significantly influenced by the
plant population per unit area. Generally spacing
exerts its cffects in two ways: [irstly under wider
spacing, individual plant may yield more with low
yield per hectare whereas under narrow spacing,
individual plant may yield low with more yield per
hectare due to variation in plant population. Thus,
optimum plant population must be ensured. The
favourable effect of mulches on soil moisture status
and microclimate conditions have resulted in to
higher crop yiclds at many places. The extent of
increase in yield was, however, much dependent
upon nature of mulch, mulching method, soil and
rainfall characters of the area. Experiments
conducted in different parts of the country have
clearly shown that surface mulching increased the
yield of rainfed. Fertilizer application to wheat had
great imporfance in raising the production.
Nitrogen is an universally deficient nutrient- in
majority of our soil and need maximum atlention

ance of soil fertility.

MATERIALS AND METHODS

The field experiment on rainfed wheat
(Triticum aestivum L.) variety 'C 306" was
conducted during rabi seasons of 1986-87 and
1987-88 at Kanpur on sandy loam soil (56.8%
sand, 21.6% silt and 20.0% clay), slightly alkaline
(pH 7.8), low in organic carbon (0.29%) and
total-N (0.030%), medium in available P20s (16.6
kg/ha) and available K20 (138 kgfha) with field
capacity as 19.5 per cent, wilting point 6.2 per cent
and bulk density 1.5 g/cc. The rainfall of 38.5 mm
and 25.0 mm during rabi season of 1986-87 and
1987-88, respectively, was received effectively. At
sowing lime natural available soil moisture in100
em soil profile was 234 and 23.2 cm during
1986-87 and 1987-88, respectively. The lreatments
consisted of three row spacings viz. 20, 25 and 30
cm; two mulching practices wiz. weeding and
hoeing twice and maize stalk mulch at 4t/ha; four
nitrogen levels viz. 0, 30, 60 and 90 kg/ha and two
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Table 1., Rool development and yield of wheat as affected by various treatments (Pooled data of 1986-87 and 1987-88)
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urea) in three split doses at 50, 57 and 63 days after
sowing. The experiment was laidout in a split plot
design with three replications having combinations
of row spacings and mulching practices in main
plots and levels and methods of N application in
sub-plots. P20s at 30 kg/ha and K20 at 30 kg/ha
were applied uniformly to all the treatments al the
time of sowing. The crop was sown on October 26
in 1986 and October 28 in 1987 and harvested on
March 31 in 1987 and March 24 in 1988. The crop
was adequately protected from insect pests and
diseases.

The rainfaill received during tharif 1986 was
856.7 mm while it was only 383.4 mm during
lharif 1987, The problem of scanty rainfall during
kharif 1987 was further aggravaled by low winler
rains, higher mean maximum temperature and wind
velocity particularly from flowering to maturity
stage of the crop which Jed to greater evaporation
losses and Jower relative humidity in  the
atmosphere resulting in lower moisture storage in
the soil.

Niia N:u. of anqr wl.'L Dry matter yield (g/ha) Grain yield (g/ha) Straw yield (g/ha)
primary of roo
Trestments 'f;ﬁ? roots/ /plant 1986-87 1987-88 Mean 1986-87 1987-88 Mean 1986-87 1987-88 Mean
L plant [
Row spacing - cm ) '
20 257 11.0 138 4922 3561 4241 1765 1237 1501 3157 2324 2740
25 313 14.9 1L55 4859 4311 4585 1733 1597 1665 3126 27.14 2920
30 355 19.9 L76 4377 3380 3878 1606 1233 1419 2771 2147 2450
‘C.D. ot 5% - - - 092 200 - 045 091 - 0.78 1.67 -
Mulching Practices
Weeding & hoeing
wice 270 12.1 152 4362 3419 3891 1547 1211 1379 2815 2208 2512
Maize stalk mulch 3.6 18.5 1.62 50,77 4084 4580 1856 1501 1678 3221 2583 29,02
C.D. ot 5% - - - 350 238 - 0.36 0.74 - 0.63 1.36 -
N-Kgha
H 20.5 7.2 LID 3450 2472 2965 1244 B9 1067 2205 1582 1898
30 252 10.6 137 4482 3496 3989 1616 1267 1441 2866 2229 2548
60 35.5 18.8 175 4986 3941 4463 1797 1428 1612 3189 2513 2851
a0 317 16.6 1.5% 4690 3815 4253 1691 1372 1532 2000 2443 2721
CD.at 5% - .- - .94 225 - 0.23 0.26 - 045 0.5 -
M = methods
Full basgal at sowing  28.0 12.0 149 4567 3625 4096 1647 1300 1478 2920 2315 2618
f:;ﬁ:’ﬁ;‘j;:;““ 36 186 165 4875 3879 4377 1759 1404 1581 3116 2475 27.96
C.D.at5% . . . 143 188 . 019 021 - 036 042 -
methods of nitrogen application wiz. full basal and  RESULTS AND DISCUSSION
half basal+half applied through foliar spray (2.5% Root Studies

Plant spaced at 20 cm showed the poorest root
development in respect of root depth, no. of
primary roots and the dry root weight/plant, while
the best development of root was observed in 30
cm row spacing. A net increases of about 5.6 cm
and 9.8 c¢m in root depth was observed in 25 cm
and 30 cm row spacing, respectively, over that of
20 ¢m (Table 1). The plots having maize stalk
mulch showed an increase in root depth, no. of
primary roots and root weight/plant by 28.1 per
cent, 52.9 per cent and 6.6 per cent, respectively,
over weeding and hoeing plots. Root development
increused gradually with the application of nitrogen
upto 60 kg/ha. Higher dose of 90 mgN/ha had a
depressing effect on root development. As regards
the methods of N application, half basal al sowing
+ half applied through foliar application produced
deeper roots, increased no. of primary roots and
root weight {1.65g/plant).
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Table2, Total water use, rainfall use efficiency, concentration and uptake of N, P and IC in wheat grain as affected by

various trealments

Fotal Rainfall use efficiency Concentration (5} Uptake (kg/ha) ~
Treatments waleruse  Ke grain/ d.l‘}l'lifllﬂtf N p " N p ke
{mm) ha/mm
ha/mm

Row spacing - cm -
20 136.2 1102 3114 2.18 0.27 046 327 4.0 7.3
25 132.6 12.56 34.58 220 0.29 0.47 330 34 7.5
30 129.3 10.97 30.00 2.30 0.30 0.48 32.1 40 6.1
C.D. pt 5% - 0.02 0.01 0.01 1.B 1.1 0.6
Mulching Practices
:"::::'“53‘ hoeing 1353 1009 2876 217 027, 046 208 37 65
Maize stalk mulch 1302 12.89 35.18 .20 0,23 0,48 367 4.5 278
CD.at5% - - - 0.02 0,01 0.02 34 0.6 1.3
N-Kgha
0 124.7 B.56 2378 1.83 .26 0.46 19.4 2.8 4.8
30 128.3 11.23 31.09 213 0.27 0.47 30.5 s 6.7
60 135.8 11.87 32.86 2.20 0.28 0.48 354 4.4 13
80 134.0 11.43 31.74 22l 0.29 0.4% 358 4,1 7.1
C.D. ot 5% - - - 0.0 0.01 0.01 1.5 0.2 0.5
M - methods
Full basal af sowing 130.2 1131 3145 217 0.27 046 - 318 g 6.9
Half basal at sowin .
+olFlollaransy & 133 16 3237 220 0.28 0.49 347 43 74
C.D. at 5% - - - 0.02 0.01 0.02 23 0.3 03
Yield other hand, 2 medium row spacing of 25 cm tended

Grain and straw yield of wheat were maximum
under the row spacing of 20cm during 1986-87,
having adequate pre-and post sowing rainfall but
during 1987-88 when the rainfall was inadequate,
row spacing of 25 cm performed better (Table 2).
During 1986-87, the amount of total rainfall was
sufficient and higher plant population at 20cm row
spacing did not suffer for want of adequate
moisture during its entire growth period. At 25 and
30 cm row spacing, a decrease in total plant
population was probably responsible for low crop
yield. However, the optimum row spacing. with
regard to grain and straw yield during 1987-88 was
found to be 25 cm. The yield was comparatively
lower at 20cm as well as 30cm row spacings during
this year, This trend of yicld might be attributed to
fact that a higher plant population under narrow
row spacing of 20 cm under drier weather
conditions during the year tended to exhaust limited
available soil moisture at relatively fast rate during
earlier stages of growth leaving little moisture in
the soil for crop use during laler stages. On the

to afford medium plant population which resulted
in availability of moisture till the later stages of
growth, The lower yield under 30cm row spacing
as compared {o other row spacings during both the
years might be attributed to sub-optimum plant
population.

Water use and rainfall use efficiency

The crop sown in rows of 20cm apart showed a
slightly higher amount of water use than the wider
rows at 25cm and 30cm apart (Table 2). It was seen
that closer row spacing depleted the soil moisture
rapidly in early stages due to higher rate of canopy
development which resulted more evapotrans
piration while it was maintained at a normal rate
throughout the season in 25cm and 30cm spacings,
Maximum RUE observed under 25cm row spacing
in both grain and drymatter due to higher grain as
well as drymatter yield. This is in confirmity with
the findings of Singh et al. (1986). Mulching
practice i.e. maize stalk mulch showed lowesi
(130.2mm) water use which may be attributed to
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simultaneous 1o checking of soil moisture losses
through evaporation and maximum (135.3mm)
water use was recorded under weeding and hoeing
reatment. RUE was observed higher under maize
stalk mulch treatment due to increase in yield in
higher magnilude as compared to weeding and
hoeings treatment. The unfertilized-N crop gave the
lowest water use (124.7mm) as well as RUE (8.56
mg grain/ha/mm and 23.78 kg drymatter/ha/mm)
which gradually increased with increasing dose of
N, the maximum water use (135.8mm) as well as
RUE (11,87 kg grainha/mm and 32.86 kg dry
matter/ha/mm) but thereafter slightly declined
under higher dosc of 90 kg N/ha. Method of 1/2
busal + 1/2 foliar application of N led to higher
water use and RUE than under full basal at sowing.
These results are in conformity with the findings of
Singh and Ramakrishna (1975).

Uptake of N, P and K

It 1s evident from the data that increase in row
spacing resulted in significanl increase in N, P and
K contents in wheat grain upto 30cm row spacing
but the highest N, P and K uptake by grain was
observed with 25cm row spacing due o higher
grain yvield. Maize stalk mulch increased all the

Madras Agric. 1., 81{10): 537-540 Detober, 1294

three nutrients as compared to weeding and hoeings
plot due to the conservation of higher amount of
moisture in the soil and in the presence of optimum
amount of moisture, nutrient availability increased
and plant tapped them easily. Application of N
improved N, P and K contents in grain with each
increase in dose of nitrogen, N, P and K uptake
increased significantly upto 60 kg N/ha due to the
highest grain yield at this level. Beyond this level, a
gradual reduction in uptake was noticed. Rathore
and Singh (1978) also observed similar trend in
casc of nutrient uptake in wheat. Nutrient content
and uptake by grain under the treatment of half
basal at sowing + hall applied through foliar
application was significantly higher as compared to
drilling of its full basal at sowing. '
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BIOSYNTHATE PRODUCTION BY DIFFERENT RICE
BASED CROPPING SYSTEMS

PIAYAPAUL and S PURUSHOTHAMAN
Dept. of Agronomy, TNALU, Coimbatore,

ABSTRACT

Experiments conducted with five different fee based cropping svstems, two irgation
repimes and two fertilizer levels, of Madurai, revenled that ilie production of biosynthates vz, carbo
hydrate, Fat and protein was higher in rice-rice-groengram, groundnut -+ blackgramerice-sesamum and
sorghum + vegetable cowpear rice-soybean systems in that order. The hio-synthates production was
higher with irrigation to the rice crop w Sem depth on the day of disappearance of ponded water and
imigating the kharif and summer crops ot 0,75 and 0.60 1W/CPE ratios, respectively, Application of
N, Pand K as per soil fest recommendations recorded higher carbolvdrate output in the first year

only,

Focussing  aliention  on  the output  of
biosynthates (carbohydrate, fat and protein) by
multiple cropping systems is a recently added
dimension and has atfracied increased attention n
view of the need to overcome the problem of
malnutrition and undernutrition of the increasing
population in developing countrics. Protein 1s one

of the most important food factors supplying
building materials for the body and replenishing
lost tissues needs hardly any reiteration, But the
protein content in rural diet is dismally modest and
there 1s therefore an imperative need 1o improve the
same.



