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Abstract : A pot experiments was conducted with three doses of Nitrogen Viz 60, 120, 180 kgha™ , four doses of Zinc
Sulphate i.e, 0, 25, 50, 75 kgha‘l and three levels of EC i.e., 0, 8, 16 dSm™ during kharif season of 1998 and 1999.The plant
height and grain and straw yield decreased significantly over untreated ones. The mean reduction was noted with E, (16
dSm'®) higher levels of salinity. The higher levels of Nitrogen and Zinc Sulphate enhanced significantly the plant height,
growth and yield grain & straw yield of rice crops. Nitrogen application @ 120 kgha™ (N,) more grain yield to extent of
23.57 and 26.94 % in previous year and second year over 60 kgha™ (N;)and Zinc Sulphate @ 50 Kg ha (Zn,)increased
grain yield to extent 44.20 and 40.93 % in previous year and second year over to control (Zno) respectively. The uptake
values of all nutrients decreased significantly with higher levels of saline irrigation water over lower levels of salinity. The

N,P,K Na and Zn uptake by grain and straw were increased with enhancing dose of Nitrogen.
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INTRODUCTION

Irrigation is essential for better crop production
particularly in areas which fall under arid and sani-
arid condition an rainfall is seasonal arid errotic. The
under ground water is commonly saline-sodic and its
major source of irrigation in Agra regions, however,
the continues use of such water would develop
salinity hazards Tripathi and Pal (1980). The EC of
underground water of Agra district varies from — 0.4
to 48.00 dSm™ (Pal and Tripathi (1978). Nitrogen
is major essential plant nutrient and play vital role in
plant growth and deficiency of such nutrient in plant
become sustained growth, production. Zinc is an
important role of nutrient uptake by plant and
increase plant growth and vyield. The imbalance
between rate of supply and uptake of nutrient in soil
plant system under salt stress environment will
depend upon the degrees of salinity and their
interaction. Rice is the most important food grain
crop of country and grows in different agro-
environment over 45 million hectares but production
is very low caused by different factors in which main
caused quantity and quality of irrigation water is a
major factor. The traditional method of crop growing
gives poor performance keeping this point of view
the present study was under taken with an affective
to access the effect of nitrogen and Zinc on growth,
yield and uptake of rice with use of saline irrigation
water.

MATERIAL AND METHOD

Pot experiment was conducted in green house in the
department of Agriculture Chemistry & Soil Science
R.B.S. College Bichpuri Agra during the session July
1998 and July 1999 on a sandy lome soil having the

following properties ECe — 2.3 dSm™ pH 8.5, E.S.P.
7.3 soluble cations (MeL™) [Ca™ 4.2, Mg** 5.3, Na*
12.2 and K* 0.2]. Soluble anions (MeL™) [CO;™ Nill,
HCO; 7.3 CI' 6.8, SO,~ 8.1]. Organic carbon - 0.14
(%) and available N.P.K. and Zinc in Soil 178.0,
12.5, 205 Kg ha™ and 0.56 Mg kg™ respectively. The
experiment laid out in factorial CRD design with
three levels of Nitrogen Viz - 60, 120, 180 Kg ha,
four levels of Zinc sulphate Viz - 0, 25, 50, 75, Kg
ha™ and three levels of salinity Viz — EC-0, EC-8 &
EC-16 dSm™. Earthen pot of 30 cm diameter size
were field with 8 kg. soil. The salinity levels of
irrigation water were prepared by dissolving Na,SO,,
NaCl, CaCl,, MgCl,, Na,CO3 and NaHCO; in tube
well water having EC 2.4 dSm™, Na* - 14.1, Mg*™
6.1, Ca™ 3.1 and CI” 11.8, HCO;" 8.2 and SO,
4Mel™. The recommended doses of P and K @80, 60
Kg ha™ respectively were applied as through SSP,
MOP and two seedling of rice varieties (Saket 4) in
pot were planted on July 15, I** year and on July 18
11" year respectively. Crop was irrigated with tube
well water just after transplanting and there after
irrigation was given with treatment water. After 10
days of transplanting crop was thinned to one plant in
each pot. The data growth, yield recorded and grain
samples were processed for nutrient analysis and
determined by following standard processer.

RESULT AND DISCUSSION

Effect on Growth: - The data recorded in table (1)
on the plant height of rice significantly decreased
with increasing levels of EC during both years of
experimentation. Maximum reduction of plant height
was recorded at highest level of EC i.e. 16 dSm™.
Same pattern was observed by John (1965). The
enhancing levels of Nitrogen significantly increased
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plant height and maximum plant height was recorded
in N3 (180 Kg ha™) followed by N, (120 Kg ha™)
levels of Nitrogen. Most beneficial effect confirmed
to N, (120 Kg ha') levels of Nitrogen. Such
beneficial effect of Nitrogen application is in
agreement with those of Amerjeet et al. (1995). Zinc
application to rice crop markedly enhanced plant
height,. The Zn, (50 Kg ha™) level of Zinc sulphate
significantly increased plant height as compared to
Z, (control) and Zn; (25 Kg ha™) during both the
years of experimentation. However, Zn; (75 Kg ha™)
had non significant. Similar effect of Zinc
application also given Gill and Singh (1978).

Effect on Yield:- The data showed in that each
increasing levels of salinity in irrigation water
decreased significantly the grain and straw yield of
rice as compared to preceding lower levels of EC
during both the years of experimentation The salinity
level E, (EC 16 dSm™) decreased the grain and straw
yield extent 52.11, 50.45 and 37.49, 47.71 (%)
during 1* and 11" years of experimentation, these
result are in accordance with those of Maliwal and
Paliwal (1968). Increasing levels of Nitrogen (Table-
1) significantly increased grain and straw vyield of
rice. The N, level of Nitrogen (120 Kg ha™)
significantly increased the grain yield as 23.57 and
26.94 percent during I and 1™ vyear of
experimentation over N; (60 Kg ha') level of
Nitrogen. However the Ns; level of Nitrogen
increased the straw yield to the extent of 43.64 and
28.80 percent during I¥ and 1™ vyears of
experimentation. The benifical response of Nitrogen
application is in agreement with those of Ladha et al.
(2000) and Singadhane and Rajput (1990). The grain
and straw yield of rice increased significantly with
increasing levels of Zinc. The Zn, (50 Kg ha)
increased significantly the grain yield over to Zn,
(control) and Zn; (25 Kg ha™) during both the years.
But Zn; levels of grain yield significantly decreased
over Zn, level during 1% year while Zn; and Zn,
levels difference was statistically non — significant
during 1% year in grain yield. The Zn, level of Zinc
increased grain yield as 44.20 and 40.83 % during I*
and 11" year over the control. Enhancement of Zinc
levels significantly increase straw yield as compared
lower levels of Zinc. The difference between Zn; and
Zn, levels of Zinc sulphate was non significant
during 2" year with respect to straw yield. Extent
yield of straw 66.67 and 45.32 percent during I* and
11" years over to Zn, (Control). The Zn, (50 Kg ha™
ZnS0,) level proved beneficial with respect to grain
and straw yield of rice same pattern was noted —
Panda and Nayak (1974), Gill and Singh (1978).
Effect on Uptake:- It is evident from table (1) that
the nitrogen in grain and straw decreased
significantly with each increasing levels of EC as
compared to preceding lower levels of Salinity.
Highest reduction in Nitrogen uptake was recorded at
highest level (EC 16 dSm™) of salinity in irrigation
water. These findings are in agreement with those of
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Khandelwal et al. (1990). The Nitrogen table (1)
uptake by grain and straw of rice during both the
years of experimentation. The N, (120 Kg ha™) level
of Nitrogen significantly increased nitrogen uptake
by grain over N; (60 Kg ha) level of Nitrogen.
However, N3 beyond N, level of Nitrogen non-
significant reduction in nitrogen uptake by grain was
recorded during both the years of experiment. A
critical examination of data shows that each
increasing level of nitrogen caused significant
enhancement in nitrogen uptake by straw as
compared to preceding lower levels of nitrogen
during both the year of crop session. Maximum
nitrogen uptake by grain and straw were noted at N,
and N3 levels of nitrogen respectively. Same results
were recorded by Patel et al. (1995). The nitrogen
uptake by rice influenced remarkably by Zinc
application. The Zn, and Zn; levels of Zinc enhanced
significantly the nitrogen uptake by grain of rice in
comparison to Zny and Zn; levels of Zinc sulphate
during both the years of study. The Zn; level of Zinc
also significantly enhanced the nitrogen uptake by
grain over control (Zng) during both the years.
However, a significant reduction in nitrogen uptake
by grain with Zns level of Zinc sulphate was noted
over Zn, level of Zinc during I* year. A critical
examination of data shows that each increasing level
of Zinc resulted significant increase in nitrogen
uptake by straw of rice as compared to preceding
lower levels of Zinc. From the above findings it may
be concluded that nitrogen uptake increased with
Zinc application due to increase in grain and straw
yields by Zinc application. Similar results have also
been reported by Suresh and Rao (2001).

A critical observation of data indicates (Table-1)
that each enhancing level of salinity resulted
significant reduction in phosphorus uptake by grain
and straw as compared to preceding lower levels of
salinity during both the crop season. In this
experiment also noted earlier by Janki and Singh
(2001). The phosphorus uptake by rice increased
significantly with enhanching doses of nitrogen as
compared to lower levels of nitrogen throughout the
experiment. The N3 (180 Kg ha™) level of Nitrogen
increased significantly the phosphorus uptake by
straw of rice over Ny and N, levels of nitrogen.
However, N, level nitrogen was at par with N3 level
of nitrogen with respect to phosphorus uptake by
grain during both years of crops. This may be
attributed to the fact that increasing nitrogen
application also increased its concentration in the soil
solution which in turn increased root and plant
growth and absorption of phosphorus by plants.
Similar result was also by reported Kumar and
Verma (1999). The Zinc sulphate application
significantly enhanced the phosphorus uptake by
grain and straw of rice. as compared to preceding
lower level of Zinc sulphate. The Zn, (75 Kg ha™)
level of Zinc sulphate reduced significantly the
phosphorus uptake by grain as compared to Zn, (50
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Kg ha™) level of Zinc during both crop seasons.
However, difference between Zn; and Zn, levels of
Zinc was statistically non-significant with respect to
phosphorus uptake by straw during first year of
experimentation.

It is clear (Table-1) that the irrespective of the
treatments the potassium uptake values by grain and
straw of rice were recorded decreased significantly
with increasing levels of salinity during both the year
of experiment. It is also clear from the data that each
increasing level of salinity in irrigation water caused
significant reduction in potassium uptake by grain
and straw of rice in comparison of preceding lower
levels of salinity during both the year of study. These
results are in agreement with those of Patel et al.
(1995). The potassium uptake by rice was affected
markedly by nitrogen application in grain and straw
of rice crop. The N, (120 Kg ha™) level of nitrogen
increased significantly the potassium uptake by grain
and straw over N; level of nitrogen of two years of
experiments. However’ beyond this level the
potassium uptake by grain could not be affected
significantly during both the years of study. It is also
clear from table (1) that each higher levels of zinc
sulphate influence significantly potassium uptake of
rice. The Zn, and Znz levels of zinc sulphate
significantly increased the potassium uptake by grain
of rice over Zny, and Zn; levels of zinc sulphate
during both the years of crops with respect to
potassium uptake by grain. However; the each
increasing level of zinc sulphate significantly
enhanced the potassium uptake by straw as compared
to each lower level of zinc during 1% year of
experimentation. The potassium uptake increased by
rice is due to enhanced potassium content and yield
of rice with the use of Zinc sulphate in this
experiment, as also noted by Singh et al. (2001).

The data regarding to the Sodium uptake are
tabulated in table (1) that increasing levels of EC of
irrigation water enhanced significantly the Sodium
uptake of rice in grain with E; level of salinity as
compared to level of Eq (control) salinity during both
the year of crop session. However; the E, level of
salinity reduced significantly the Sodium uptake by
grain of rice over E; and E, levels of salinity during
both the years of experimentation. A critical
examination of data shows that each increasing levels
EC resulted significantly reduction in Sodium uptake
by straw of rice in comparison to preceding lower
levels of EC during both crop years and as also
earlier reported by Patel et at.(1995).

The sodium uptake by rice influenced significantly
with nitrogen application. The N3 (180 Kg ha™) of
nitrogen significantly decreased sodium uptake by
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grain over N; and N, levels of nitrogen during I* year
while 11" year results are non significant effect of
nitrogen application. The N, and N3 levels of
nitrogen increased significantly the sodium uptake by
straw over Nj level of nitrogen both the year of
experimentation. The N3 level of nitrogen reduced
significantly the sodium uptake by straw over N;
level during 1* year. The findings are supported by
Patel et al. (1995).

The data presented in table (1) further narrate that
sodium uptake in rice was increased with increasing
levels of Zinc sulphates. The Zn, and Zn; level of
Zinc increased significantly the sodium uptake by
grain of rice over Zn; and Zng levels during both
years of experimentation. In the case of straw uptake
the Zn, level of Zinc sulphate significantly increased
sodium over lower levels of Zinc sulphate both the
year of experiment. The Zn; level of Zinc reduced
sodium uptake during I* year but 11" year this level
increased over Zn, level. These findings are in
agreement with those of Singh et al. (2001).

The data presented in table (1) indicate that the Zinc
uptake by grain and straw was influenced by salinity
levels of irrigation water. A critical examination of
data shows that each higher level of salinity caused a
significant reduction in Zinc uptake by grain and
straw of rice during both year of experiment.
Minimum uptake was recorded at highest level of
water salinity during both crops season. This may be
due to more sodium concentration in soil solution
which disturbed the growth regulatory mechanism of
plant and reduce the zinc content in tissues and yield
of rice in this experiment. Similar adviser’s effects of
saline water have been also reported by Singh (1998)
and Sharma and Pal (2001). The Zinc uptake was
also influence significantly with nitrogen application.
The N, & N; levels of nitrogen increased
significantly the Zinc uptake by grain over Ny level
during both the year and each higher levels of
nitrogen caused a significant increase in Zinc uptake
by straw as compare to preceding to lower levels of
nitrogen during two year of experiment. It might
have been due to increase in Zinc content and yield
with higher levels of nitrogen Singh (1998). The
Zinc uptake by grain and straw increased
significantly with enhancing level of Zinc sulphate.
The Zinc uptake by grain enhanced significant with
Zn, and Zn; level of Zinc over control and Zn, levels
during both the year and each higher levels of Zinc
resulted a significant increment in Zinc uptake by
straw in comparison to lower levels during both the
year. This finding is in agreement with those of
Randey and Yadav, 1994.
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Table — 1 Influence of Nitrogen and Zinc Application with different water salinity on growth, yield and nutrient
uptake of rice crops.

Treatment [ Plant Height | Grain Yield | Straw Yield Nutrient uptake mg pot” Zinc uptake p g pot”
Nitrogen Phosphorus Potassium Sodium
Grain Straw Grain Straw Grain Straw Grain Straw Grain | Straw
B G L G L L | " | I I " I I I v I I " I I | e I I” | T
EC Levels
Eo 9355 [90.58 [8.32 (8.29 (24.46 |23.43 [102.94|101.26|91.73 |83.73 |17.583|17.729|22.499(22.329(48.68 (48.41 (347.20|329.05/10.39 |10.47 |437.61 [417.28 |296.46 |300.22 [951.15 |915.83
= 89.16 [89.16 [6.78 (6.79 [19.15 |19.84 |86.99 |86.43 |81.24 |81.99 |11.917|11.866|15.569(15.98 [34.27 [34.17 [247.50|255.12|11.79 |11.24 |367.97 [379.77 |199.51 |198.38 [614.80 |636.97
E; 79.33 [80.41 [3.98 (4.15 (1217 |12.00 |53.71 |55.91 |71.88 |67.48 |5.367 |5.541 |6.141 (5.466 [16.28 [17.92 (156.69|148.83|8.47 |8.12 |294.67 (283.52 |84.81 |88.09 [365.14 |339.40
go,/D. at 1.9033(1.6458(0.1327.1137 |.4497 |.4386 |3.0905|1.8120|3.5429|3.1039|0.4316|0.3246|0.5058(0.3901 (1.6093 (1.1673 | 8.6458 6.0865|0.58390.5218|8.8299 |14.4610|10.0209 (8.6664 |21.2917(18.3778
0
Nitrogen Levels
N 85.52 [84.41 (555 (556 (1598 |15.00 [67.75 |66.50 |61.65 |56.29 |9.63 |9.65 |11.56 [10.84 [26.63 [26.44 (204.50|189.50(10.13 [9.89 |327.06 [305.87 |157.32 |157.82 [509.90 |479.33
N 87.75 [87.08 [6.85 (7.06 [19.97 |19.96 |88.66 |89.94 |87.08 |84.20 |12.63 |12.84 |15.79 [15.82 [36.12 [37.22 (264.14|263.60(10.75 [10.26 |392.13 [380.57 |208.36 |213.64 [677.13 |675.64
N3 88.77 [88.66 [6.69 (6.70 (22.95 |20.20 |87.23 |87.16 |96.12 |92.71 |12.59 |12.64 |16.86 [16.09 [36.48 [36.83 (283.21|279.80(9.765 |9.682 |381.07 [385.13 |215.10 |215.23 (744.07 |737.23
CO,D. at 1.9033(1.6458(0.1327(0.1137 | 0.4497 0.4386 | 3.0905 | 1.8120|3.954 |3.1049|0.4316|0.3245|0.5058(0.3901 (1.6093(1.673 |8.6458|5.0865|0.5839 |NS 8.8299 |14.4610)10.0209 [8.6664 |21.2017(18.3278
= Zinc Levels
Zng 83.88 [82.55 [5.06 (5.21 (14.93 |14.45 |62.04 |63.92 |59.63 |65.08 |9.63 |9.77 |12.47 [13.61 [24.93 [25.37 (193.86/219.34|9.26 |8.85 |297.45 [239.27 |145.51 |150.80 [483.93 |550.26
Zny 85.88 [86.44 |595 (593 |[17.53 [15.75 |75.03 |74.56 |74.83 |66.59 |11.02 |10.97 |13.92 |12.35 |30.09 |30.19 |324.98|207.65|9.86 |9.64 |348.49 |315.31 |177.65 (176.34 [586.93 |525.03
Zn; 88.70 (88.88 [7.30 (7.34 (21.20 |18.96 |95.83 |93.27 |94.24 |82.07 |13.18 |13.25 |16.33 [14.47 [38.97 [38.55 (282.51|252.11|10.99 |10.45 |417.74 [369.43 |226.45 |227.66 |741.82 |663.76
Zn 90.92 (89.00 |7.14 (7.30 |24.88 [21.53 |91.96 |93.05 |97.76 |97.23 |12.64 |12.85 |16.21 |16.57 |38.32 |39.88 |290.51|298.22|10.74 |10.82 |403.33 |426.75 |224.77 (227.46 (762.12 |783.88
C.D.at 2.1977(1.9004|.1532 (.1312 |0.51920.4920|3.5686|2.0923|4.0908 | 3.5852|0.4983|0.3747|0.5841|0.4505| 1.8583|1.34799.9834 | 5.8734|0.6743|0.6025| 10.1050 | 16.6981 | 11.5711 | 10.0071 | 24.5855 | 21.2209
5%
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