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In a pot experiment, the effects of nitrogen source and soil texture were stud-
ied on the growth of mazenta fodder under saline-sodic soil condition. An increase
of 38 and 36% in fresh matter was observed through the application of ammonium
sulphate over urea in sandy loam and clay loam soils, respectively. Both the nitrogen
sourccs showed a significant increasc in the fresh and dry malter yields. With the
application of nitrogen fertilizers, significantly higher nitrogen but lower phospho-
rus, potassium, chloride and sodium concentrations in plants were observed com-
pared to the control plants. In clay loam, 7% higher fodder yield was obtained than

" that in sandy loam soil,
INTRODUCTION

“Mazenta” is a new high yielding fodder
crop, evolved as a hybrid by crossing maize
(Zeq mays L) as female and "teopak” (Zea
nexicana) as male parents. Under different
soil and climatic conditions, soil salinity and
sodicity, watcr stress, specific lon stress or
toxicily and nutrient imbalance might be the
possible causes for reduction in growth
(Wyn Jones, 1981).

Under saline and sodic soil conditions,
the N requirement (or oplimum yields might
increase because adverse soil conditions
modily the nature and extent of N transfor-
mations (Bhardwaj and Abrol, 1976). An
adequate supply of nitrogen is associated
with vigorous vegetative growth and a dark
green colour (Tisdale et al, 1985). Morc-
over, it produces succulence, a quality, par-
ticularly required for fodder crops.

Due 10 more acidifying effect as well as
lower nitrogen losses (20%) from ammo-
nium sulphate than urea, it gave significantly
higher yields than the other nitrogen sources
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{Aggarwal er al, 1986). Nitrogen effliciency
showed a nepative correlation with the sand
percentage of soil (Vaughan et af., 1990) as
nitrogen losses might increase from coarse
texturcd soils. The present investigation was,
thercfore, undertaken to assess the perfor-
mance of "maventa” fodder and relative cffi-
cicncy of two nitrogen sources in different
textured saline-sodic soils.

MATERIALS AND METHODS

The pot-culture study was conducted in
the wire-house, Department of Soil Science,
University of Agriculture, Faisalabad during
1989-90. Two soils, sandy loam and clay
loam, were collected from Pindi Bhattian
and Sadhoke areas, respeclively (Table 1).
Ten kilogram air-dried, sieved and thor-
oughly mixed soil was added in each pot. In
both the soils, nitrogen was applied at rates
of 0, 150 and 200 kg ha'! in the form of urea
as well as ammonium sulphate. Half of the
nitrogen was applicd at sowing and remain-
ing half twenly days after germination. A
basal dose of P,Os @ 100 kg ha'! was ap-
plied as single superphosphate (SSP).
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Table 1. Physical and chemical characteristics of the soils

Parameter Units Soil 1 Sa::uil}_f
Sand Do 56 4]

Silt To 32 36
Clay T 12 23
Texture class = Sandy loam Clay loam
pHs - 8.3 8.7
ECe dS m’! 7.0 6.5

Soluble ions;

Ca+ Mg me L 134 10.6
Sodium " 66.3 64.0
Potassium ] 0.6 0.7
Carbonate " absent 2.0
Bicarbonatc h 6.2 5.3
Chloride " 20.5 18.9
Sulphatc {(by diffcrence) 499 49.9 497
SAR = 23.0 278
CEC ¢ nol kg 6.5 1.9
Exchangeable sodium X 1.6 32
ESP . 24.6 20.9
Total N G 0.G5 0.05
Available P pPpm 8.0 8.8
Available K " 107.0 1110
Canal water was applied throughoul Dricd and ground plant samples were

the growth period of the crop. Alter 60 days,
crop was harvested, The data regarding
germination 10 days after sowing, height of
the plants 60 days afler sowing and [resh as
well as dry matter yiclds after harvesting
were recorded,

analysed for N, P, K, Na and Cl concentra-
tions, Data were subjected to statistical
analysis following Completely Randomized
Design (Stcel and Torrie, 1980).
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RESULTS AND DISCUSSION

Germination: The data (Table 2) showed
that the nitrogen application significantly in-
creased the germination. On an average, 6.2
and 10% higher germinalion was recorded
with the application of urea and ammonism
sulphate over the control, respectively. Su-
periority of ammonium sulphate over urca
might be due to its more acidifying effect
which weakened the hard testa of the seeds,
resulting in higher germination. Germina-
tion was higher by 8.22% in sandy loam than
that in clay loam soil. In sandy loam soil,
greater germination might be due to better
agration and reduced strength of the soil
mass, offering less resistance to secdling
emergence, These results are in conformity
with those of Wolcott ef al. (1965).
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Fresh and dry matter yield: Fresh and dry
malter yields increased significantly with
ammonium sulphate and urea by 230 and
173%;, respectively over the control (Table
2). Nitrogen application caused an increase
of 38 and 36% in [recsh matter yicld from
sandy loam and clay loam soils, respectively.
Dry matter yicld also increased in similar
fashion by the application of nitrogen in
both the soils. Ammonium sulphate gave
higher fodder yield than that with urea, pos-
sibly duc: to reduced nitrogen losses and as-
sociated supply of sulphur to the plants
through ammonium sulphate. Partially, in-
crease in dry matler with nitrogen might be
due to increased root cation exchange ca-
pacity which helped better absorption of Ca
(Drake and White, 1961), an essential cation
for the integrity of cell membranes (Wyn

Table 2. Effect of nitrogen on growth parameters of "mazenta" fodder in saline-sodic soils.

Nitrogen rate (kg ha'l) Nitrogen source Soil texture
Parameters
0 150 200 Urea Amm. Sandy Clay
sulphate loam loam
Germination {%) 7398 Maa 500a 783b 833a Bl4a 7540b
Height of ptants (cm) b6 5510 939a 65.0b B84.0a 633 b 705a
Fresh matter yield (g pot™?) Mie 158.3 b 21484 1689 b 242a 156.1 bv 171.7a
Dry matier yiekd (g pot:l) 144 ¢ B350 303a 254b 305a 41b 263a

Plant height: Plants recciving ammonium
sulphate altained more height than those re-
ceiving urea (Table 2). In clay loam soil,
plants were taller than those grown in sandy
loam soil. Increased plant height by nitrogen
application over the control might be due to
improved nutrition, In clay loam soil, plants
might have better nitrogen utilization than in
sandy loam, as clay loam had more cation
exchange capacity (Table 1). These results
are in agreement with those of Ahmed ef al.

(1987).
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Jones and Lunt, 1967). As a result of these
factors, there might be a progressive in-
crease in biomass which caused dilution of
cell sap, a good mechanism in crops to adopt
and perform against salinity/sodicity.
Hence, overall growth was stimulated. The
results are in agreement with those of Ag-
garwal ef al. (1986).

Chemical composition of "mazenta™ Nitro-
gen concentration of the plants showed a
positive correlation with the increasing rate



Table 3.
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Effect of nitrogen on N, P, K, Cl and Na concentration (%) of "mazenta” fodder in
saline-sodic soils
Nitrogen rate (kg ha-t) Nitrogen source Soil texture
Parameters
0 150 200 Urca  Ammonium  Sandy Clay
sulphate loam loam
Nitrogen 075¢ 245b 269a 251b 263a 218b 223a
Phosphorus 0.35a 0.26 b 0.25b 024 b 027a 0.27a 0.27a
Potassium 1093 08 b 079 ¢ 0.86 a 0.78b 0.87 a 0.88 a
Chloride 041a 0.23¢ 0.27b 0.23 a 021b 026 a 026a
Sodium 0.44 a 040 b 037¢ 0.40 a 0.36b 0.3%9a 040 a

of nitrogen application, whereas P and K
pereentage decreased. In ammonium sul-
phate recciving plants, significantly higher N
as well as P but lower K concentrations were
found than the urea applied plants. Plants
grown in clay loam soil had significantly
higher N concentrations than those grown in
sandy loam, whereas diffcrence in P and K
concentrations were statistically non-signifi-
cant. Greater decrease in chloride and
sodium percentages with ammonium sul-
phate compared with urea may possibly be
due to more acidic nature of ammonium
sulphate (Aslam and Muohammed, 1972)
and/or mutual antagonism of sulphate and
chloride ions (Tisdale ef al, 1985). Chloride
and sodium concentralions were not statisti-
cally different in plants grown in clay loam
soil than those grown in sandy loam soil.
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