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Abstract

A field experiment was carried out at the Instructional-cum-Research (ICR) Farm, Assam Agricultural
University, Jorhat. The experiment was laid out in split-plot design with three replications. The treatments
consisted of five levels of irrigation in main plot viz., lo: Rainfed, l1: Irrigation at critical growth stages, I2:
Irrigation at IW: CPE ratio of 1.0, l3: Irrigation at IW: CPE ratio of 1.2 and l4: Irrigation at IW: CPE ratio
of 1.4 along with four levels of N - No: 0 kg N/ha, N1: 30 kg N/ha, N2: 60kg N/ha and Ns: 90 kg N/ha in
sub- plots. The soil of the experimental site was sandy loam in texture, acidic in reaction, medium in
organic carbon, medium in available N, available P2Os and low in available K20. The results revealed that
higher values of nitrogen uptake was found in irrigation at IW: CPE ratio of 1.4. The treatment receiving
nitrogen levels 90 kg/ha recorded higher values of nitrogen uptake. The effect of irrigation regimes on
available N, P20Os and K20 content in soil were found to be non-significant after harvest of ryegrass. The
available N content in soil was found significant due to the effect of nitrogen levels but available P20Os and
K20 content in soil were found non-significant.
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Introduction

Water and nitrogen play important role in the growth and yield of annual ryegrass. N
fertilization increases the yield and quality of leaf material on grasses. Pastures can make greater
use of available N with adequate soil moisture than dry conditions. As a result, different levels
of soil moisture cause high fluctuations in yield and quality, especially at higher rates of N
(Akmal and Janssens, 2004) . Increasing level of nitrogen upto 100 kg N ha* significantly
increased N uptake of maize (Majumdar et al., 2002) ¥l Ammaji and Suryanarayana (2003) 4
observed that increased nitrogen uptake of fodder sorghum with increment in the dose of
nitrogen upto 120 kg ha*. Application of 150 kg N ha'* resulted in higher total nitrogen (110.3
kg ha?), phosphorus (10.6 kg ha*) and potassium (213.2 kg ha*) uptake by oat followed 120
and 90 kg N ha* (Bhat et al., 2000) EI. The maximum available soil nitrogen (280.29 kg ha*)
was recorded with 110 kg N ha™* which was significantly higher over 70 kg and 90 kg N ha
after harvest of fodder oat (Jat et al., 2018) 1.

Materials and Methods

The experiment was laid out in a split-plot design with three replications. The treatments
consisted of five levels of irrigation in main plot viz., Rainfed, Irrigation at critical growth
stages, Irrigation at IW: CPE ratio of 1.0, Irrigation at IW: CPE ratio of 1.2 and Irrigation at IW:
CPE ratio of 1.4 along with four levels of N- 0 kg N/ha, 30 kg N/ha, 60kg N/ha and 90 kg N/ha
in sub-plots. The nutrients were applied in the form urea, single super phosphate (SSP) and
muriate of potash (MOP) as per requirement in the treatment. Nitrogen was applied in three split
doses i.e. % of N is applied in final ploughing, % at 1% cut and remaining ¥ at 2" cut as per the
treatment. All the phosphatic and potassic fertilizers were applied at the rate of 188 kg/ha of SSP
and 50 kg/ha of MOP, respectively one day ahead of sowing ryegrass.
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The experiment was conducted consecutively for a period of two
years.

Results and Discussion

Nitrogen content and uptake

The nitrogen content (%) of ryegrass was found to be non-
significant (Table 1) at all three cuts during both years due to the
effect of irrigation regimes. The nitrogen uptake of ryegrass was
found to be significant at all three cuts during both the years due
to the effect of irrigation regimes (Table 2). The highest nitrogen
uptake was obtained in irrigation at IW: CPE ratio of 1.4 being
of 34.36 kg/ha, 45.33 kg/ha, 42.61 kg/ha and 34.30 kg/ha, 45.01
kag/ha, 40.15 kg/ha which was significant to other irrigation
treatments at 1t cut, 2" cut and 3"cut, respectively during both
the years. It was due to the nutrient solubilisation increased
under the higher irrigation regimes which increased the
availability of nutrients to the crop for better uptake. These

https://www.agronomyjournals.com

findings were in agreement with Sonowal (2012) [, The effect
of different nitrogen levels on nitrogen content of ryegrass was
found to be significant at all three cuts during both years (Table
1). The highest nitrogen content was found under 90 kg N/ ha
treatment and the lowest content was observed in 0 kg N/ha.
Increase in nitrogen content may be due to higher availability of
nitrogen in the soil under the treatment of 90 kg N/ha. The
nitrogen uptake by ryegrass as influenced by different levels of
nutrient are found to be significant at 1% cut, 2" cut and 3" cut
during both the years (Table 2). Application of 90 kg N/ha
recorded the highest nitrogen uptake being 31.72 kg/ha, 38.45
kg/ha, 35.47 kg/ha and 30.99 kg/ha, 40.79 kg/ha, 36.15 kg/ha at
1%t cut, 2" cut and 3" cut, respectively during both the years
which was significantly higher than 60 kg N/ha, 30 kg N/ha and
0 kg N/ha. The increased uptake of nitrogen might be due to
high availability of nitrogen in the soil which might have helped
plants can easily take nitrogen.

Table 1: Effect of irrigation regimes (I) and nitrogen levels (N) on nitrogen content (%) of ryegrass

Nitrogen content (%)
Treatments 1%t Year 2" Year
Tteut | 2dcut | 3dcut Ttecut [ 29cut | 3%cut
Irrigation regimes (I
lo 1.22 1.32 1.30 1.22 1.32 1.30
I1 1.25 1.34 1.32 1.26 1.35 1.33
12 1.30 1.42 1.40 1.30 1.42 1.42
I3 1.34 1.46 1.44 1.34 1.47 1.46
I4 1.37 1.48 1.46 1.38 1.48 1.47
S.Ed (#) 0.065 0.053 0.058 0.048 0.052 0.066
CD (P=0.05) NS NS NS NS NS NS
Nitrogen levels (N)
No 1.24 1.35 1.32 1.22 1.34 1.29
N1 1.28 1.37 1.35 1.27 1.37 1.37
N2 1.30 1.42 1.40 1.31 1.43 1.42
Ns 1.36 1.47 1.47 1.37 1.49 1.50
S.Ed () 0.039 0.033 0.036 0.028 0.043 0.041
CD (P=0.05) 0.089 0.075 0.083 0.064 0.099 0.094
Interaction (IxN)
S.Ed (#) 0.086 0.073 0.080 0.062 0.097 0.091
CD (P=0.05) NS NS NS NS NS NS

N.S: Non-significant

Table 2: Effect of irrigation regimes (1) and nitrogen levels (N) on nitrogen uptake (kg/ha) of ryegrass

Nitrogen uptake (kg/ha)
Treatments 15t Year 2" Year
Tteut | 2vWcut | 3dcut Tteut | 2vWcut | 3dcut
Irrigation regimes (I
lo 12.49 16.52 14.28 12.59 16.91 14.31
I1 17.90 22.90 20.00 18.76 23.33 21.12
I2 20.63 27.10 24.14 20.68 27.56 24.44
Is 25.19 33.12 30.05 26.92 33.96 30.83
l4 34.36 45.33 42.61 34.30 45.01 40.15
S.Ed (%) 1.86 2.39 2.71 1.07 3.07 2.59
CD (P=0.05) 4.29 5.51 6.25 2.47 7.09 5.96
Nitrogen levels (N)
No 10.78 17.38 15.20 12.72 16.74 14.68
N1 21.08 27.78 24.46 21.53 27.84 24.32
N2 24.88 32.36 29.74 25.38 32.04 29.52
Ns 31.72 38.45 35.47 30.99 40.79 36.15
S.Ed(#) 1.18 1.34 1.40 1.12 1.57 1.48
CD (P=0.05) 2.72 3.10 3.23 2.58 3.63 3.42
Interaction (1XN)
S.Ed (%) 2.64 3.00 3.13 2.50 3.52 3.32
CD (P=0.05) 5.39 6.13 6.39 5.11 7.18 6.76
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Graph 1: Indicating the effect of irrigation regimes (I) and nitrogen levels (N) on nitrogen uptake (kg/ha) of ryegrass during 1t Year
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Graph 2: Indicating the effect of irrigation regimes (1) and nitrogen levels (N) on nitrogen uptake (kg/ha) of ryegrass during 2" Year

Interaction

The interaction effect between irrigation regimes and nitrogen
levels on nitrogen content was found to non-significant but
nitrogen uptake was found to differ significant at all three cuts
during both the years (Table 3, Table 4, Table 5, Table 6, Table
7 and Table 8). The application of irrigation at IW: CPE ratio of
1.4 in combination with 90 kg N/ha recorded the highest

nitrogen uptake at 1% cut, 2"%cut and 3" cut during both the years
followed by irrigation at IW: CPE ratio of 1.2 in combination
with 60 kg N/ha. Rainfed treatment in combination with 0 kg
N/ha recorded the lowest nitrogen uptake in all three cuts during
both the years. The increased uptake of nitrogen might be due to
with better availability of soil moisture and high availability of
nitrogen, plant could easily take nitrogen from the soil.

Table 3: Interaction effect of irrigation regimes (1) x nitrogen levels (N) on nitrogen uptake (kg/ha) of ryegrass at 1tcut (1% Year)

Nitrogen levels (N) Irrigation regimes (1) Mean
lo I I I3 l4

No 6.31 | 821 | 9.73 | 10.28 | 19.34 | 10.78

N1 11.00 | 16.80 | 19.83 | 24.02 | 33.74 | 21.08

N2 14.86 | 19.48 | 21.89 | 29.20 | 39.00 | 24.88

Ns 17.77 | 27.11 | 31.07 | 37.27 | 45.36 | 31.72

Mean 12.49 | 17.90 | 20.63 | 25.19 | 34.36 | 22.11

I N IxN

S.Ed (#) 1.86 1.18 2.64

CD (P=0.05) 4.29 2.72 5.39
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Table 4: Interaction effect of irrigation regimes (1) x nitrogen levels (N) on nitrogen uptake (kg/ha) of ryegrass at 2" cut (1 Year)

Nitrogen levels (N) Irrigation regimes (1) Mean
lo I I2 I3 lg

No 10.46 | 13.24 | 16.51 | 16.96 | 29.75 | 17.38

N1 1450 | 21.69 | 27.83 | 32.85 | 42.04 | 27.78

N2 19.36 | 25.50 | 27.87 | 37.74 | 51.35 | 32.36

Ns 21.76 | 31.18 | 36.18 | 44.95 | 58.17 | 38.45

Mean 16.52 | 22.90 | 27.10 | 33.12 | 45.33 | 29.00

[ N IxN

S.Ed (¢) 2.39 1.34 3.01

CD (P=0.05) 5.51 3.10 6.13

Table 5: Interaction effect of irrigation regimes (1) x nitrogen levels (N) on nitrogen uptake (kg/ha) of

ryegrass at 3 cut (1% Year)

Nitrogen levels (N) Irrigation regimes (1) Mean
lo I 12 I3 lg

No 8.10 | 11.20 | 14.68 | 1452 | 27.47 | 15.20

N1 12.49 | 19.87 | 22.38 | 29.28 | 38.28 | 24.46

N2 17.84 | 22.47 | 25.58 | 33.87 | 48.94 | 29.74

Ns 18.69 | 26.48 | 33.92 | 42.51 | 55.77 | 35.47

Mean 14.28 | 20.00 | 24.14 | 30.05 | 42.61 | 26.22

| N IxN

S.Ed (¢) 2.71 1.40 3.131

CD (P=0.05) 6.25 3.23 6.39

Table 6: Interaction effect of irrigation regimes (I) x nitrogen levels (N) on nitrogen uptake (kg/ha) of

ryegrass at 15t cut (2" Year)

Nitrogen levels (N) Irrigation regimes (1) Mean
lo I 12 I3 lg

No 7.34 | 1057 | 12.04 | 12.79 | 20.83 | 12.72

N1 10.98 | 17.17 | 20.61 | 25.26 | 33.60 | 21.53

N2 14.98 | 21.10 | 22.13 | 31.58 | 37.09 | 25.38

Ns 17.04 | 26.20 | 27.95 | 38.06 | 45.68 | 30.99

Mean 12.59 | 18.76 | 20.68 | 26.92 | 34.30 | 22.65

| N IxN

S.Ed (%) 1.07 1.12 2.50

CD (P=0.05) 2.47 2.58 5.11

Table 7: Interaction effect of irrigation regimes (1) x nitrogen levels (N) on nitrogen uptake (kg/ha) of ryegrass at 2" cut (2" Year)

Nitrogen levels (N) Irrigation regimes (1) Mean
lo I 12 I3 lg

No 10.92 | 1352 | 15.86 | 17.31 | 26.12 | 16.74

N1 15.13 | 22.92 | 27.30 | 33.27 | 40.57 | 27.84

N2 19.65 | 25.52 | 29.02 | 38.26 | 47.73 | 32.04

Ns 21.92 | 31.34 | 38.05 | 47.01 | 65.64 | 40.79

Mean 16.91 | 23.33 | 27.56 | 33.96 | 45.01 | 29.35

I N IxN

S.Ed (%) 3.07 1.57 3.52

CD (P=0.05) 7.09 3.63 7.18

Table 8: Interaction effect of irrigation regimes (1) x nitrogen levels (N) on nitrogen uptake (kg/ha) of

ryegrass at 3" cut (2" Year)

Nitrogen levels (N) Irrigation regimes (1) Mean
lo I 12 I3 l4

No 8.19 | 11.62 | 15.02 | 15.14 | 23.45 | 14.68

N1 12.58 | 20.77 | 22.30 | 30.24 | 35.72 | 24.32

N2 17.92 | 23.19 | 26.24 | 34.74 | 45,51 | 29.52

N3 18.57 | 28.92 | 34.20 | 43.18 | 55.92 | 36.15

Mean 1431 | 21.12 | 24.44 | 30.83 | 40.15 | 26.17

| N IXN

S.Ed () 2.59 1.48 3.32

CD (P=0.05) 5.96 3.42 6.76
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Table 9: Effect of irrigation regimes (1) and nitrogen levels (N) on soil pH and organic carbon (%) of soil after harvest of ryegrass

Soil pH OC (%)
Treatments tYear | 2"9Year | I1tYear | 2" Year
Irrigation regimes (1)
lo 5.54 5.52 0.684 0.677
I 5.55 5.51 0.682 0.678
I2 5.54 5.53 0.678 0.671
I3 5.57 5.50 0.688 0.686
l4 5.56 5.53 0.687 0.678
S.Ed (%) 0.014 0.013 0.005 0.005
CD (P=0.05) NS NS NS NS
Nitrogen levels (N
No 5.55 5.52 0.685 0.678
N1 5.54 5.53 0.681 0.677
N2 5.55 5.50 0.682 0.675
N3 5.56 5.52 0.687 0.681
S.Ed (%) 0.011 0.015 0.005 0.004
CD (P=0.05) NS NS NS NS
Interaction (I1xN)
S.Ed (#) 0.026 0.033 0.012 0.008
CD (P=0.05) NS NS NS NS

N.S: Non-significant

During both the years, the different irrigation regimes and
nitrogen levels did not bring any significant effect on soil pH
and organic carbon of soil after harvest of ryegrass (Table 9).

Available N, P20s and K20 content in soil after harvest of
ryegrass

Table 10: Effect of irrigation regimes (1) and nitrogen levels (N) on
available of N, P20s and K20 (kg/ha) of soil after harvest of ryegrass

N (kg/ha) P,0s (kg/ha) | K20 (kg/ha)
15t Year[2"d Year|1t Year[2"d Year|1t Year[2" Year
Irrigation regimes (1)

Treatments

lo 286.50 | 284.71 | 24.40 | 24.43 |121.35| 121.26
l1 285.62 | 281.87 | 2431 | 2436 |121.23 | 121.19
I2 282.35 | 280.06 | 24.16 | 24.23 |121.12 | 121.14
K] 280.54 | 278.57 | 23.93 | 24.07 |120.92 | 120.98
l4 279.78 | 275.72 | 23.73 | 23.94 |120.83 | 120.81

S.Ed (#) 2.40 2.62 0.27 0.20 0.43 0.36
CD (P=0.05)| NS NS NS NS NS NS
Nitrogen levels (N)

No 279.04 | 276.79 | 23.90 | 23.96 |120.93 | 120.97
N1 281.46 | 279.30 | 23.96 | 24.12 |121.00 | 121.02
N2 284.24 | 280.81 | 2421 | 24.30 |121.12 | 121.13
Ns 287.09 | 283.86 | 24.36 | 24.45 |121.30 | 121.20

S.Ed (%) 2.13 2.09 0.29 0.31 0.40 0.41
CD (P=0.05)| 4.91 4.83 NS NS NS NS
Interaction (IxN)

S.Ed (#) 4.76 4.68 0.64 0.70 0.90 0.93
CD (P=0.05)] NS NS NS NS NS NS
N.S: Non-significant

The effect of irrigation regimes on available N, P,Os and K-0
content in soil were found to be non-significant after harvest of
ryegrass during both the years (Table 10). The effect of different
N levels on available soil nitrogen was found to be significant
but available P,Os and K;O content in soil were found to be non-
significant (Table 10). The highest available N (287.09 kg/ha
and 283.86 kg/ha, respectively in both the years) in soil was
found under 90 kg N/ha treatment as compared to 60 kg N/ha,
30 kg N/ha and 0 kg N/ha. Residual impact of higher dose of
nitrogen increases the availability of nitrogen in the respective
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treatment. The interaction effect between irrigation regimes and
nitrogen levels was found to be non-significant on available N,
P,0s and KO content in soil after harvest of ryegrass during
both the years.

Conclusion

From the investigation it was observed that the nitrogen content
of ryegrass was found to be non-significant due to the effect of
irrigation regimes. The highest nitrogen uptake was obtained in
irrigation at IW: CPE ratio of 1.4 compared to other irrigation
treatments. The highest nitrogen content was obtained in 90 kg
N/ha. Significantly higher nitrogen uptake was found in 90 kg
N/ha followed by 60 kg N/ha. Soil parameters like soil pH,
organic carbon, available N, P,Os and K;O content in soil after
harvest of ryegrass were not significantly affected by different
irrigation regimes. No significant difference was found in soil
parameters like soilpH, organic carbon, available P,0s and K,O
but available N was found to be significant due to the effect of
nitrogen levels. The highest available N in soil was found in 90
kg N/ha treatment as compared to other nitrogen levels. Among
the different treatment combination of irrigation regimes and
nitrogen levels, the highest nitrogen uptake was recorded with
application of irrigation at IW: CPE ratio of 1.4 in combination
with 90 kg N/ha.
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