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ABSTRACT

Two field experiments were conducted at farm of Fac. Agric., Al-Azhar Univ., Sadat Branch, at Menoufia Governorate,
Egypt. during 2020 and 2021seasons. The investigation aimed to study the effect of thirteen fertilization treatments i.e.
control (0), N at a rate of 30 and 45 kg N /cut, P at a rate of 7.75 and 12.92 kg P,Os /cut and K at a rate of 16.67 kg K,O
/cut and their combination on growth, fodder yield and its quality of two forage crops i.e. sudan grass var. Giza-2 and
single hybrid sorghum "Mabrok™ in sandy soil condition. The obtained results showed that Single hybrid sorghum
"Mabrok" surpassed Sudan grass in plant fresh weight, protein percentage and fodder yield/feddan in both seasons.
Application of 45 kg N + 12.92 kg P,0s + 16.67 kg K,O/cut gave the highest values of all studied characters as
compared with the tested other fertilization treatments in both seasons. Fertilized Single hybrid sorghum "Mabrok™ with
of 45 kg N + 12.92 kg P,0s + 16.67 kg K,O/cut gave the highest values of plant fresh weight, protein percentage and
fodder yield/feddan as compared with other tested treatments in both seasons.
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1. INTRODUCTION indicated that Sudan grass was superior in fresh
weight /plant, fresh forage yield /fad, compared to
sweet sorghum. Mut et. al. (2017) studied the effect
of different level of nitrogen fertilizer on sudan grass
(Gozde-80) and two sorghum x sudan grass hybrids
(Aneto and Bovital). They found that the highest
crude protein ratio was recorded with Bovital
(14.49%) and Aneto (14.02%) hybrids compared
with the sudan grass.

Applied the optimum agricultural practices
such as improved soil fertility by applied inorganic
fertilizer such as nitrogen, phosphorus and
potassium fertilizers in the new reclaimed areas
considered an important way to increase the forage
productivity to face the gape of fodder forage.
Nitrogen is an important constituent of promotes
vegetative growth, rapid early growth and improves
the quality and biomass production by increasing the
protein content and dry matter yield of fodder crops.
Phosphorus gradually increase plant height, stem
diameter, number of leaves and leaf area per plant
and fodder yield. Azam et. al. (2010) found that
there was a gradual increase in crude protein and
green fodder yield of sorghum variety (F-9917) with
the application of NPK fertilizer at 80-50-25 kg ha™.
Hussein and Alva (2014) in Egypt recorded that the
crop fertilized with 100 N + 50 P,Os + 50 K,0 kg
ha™ significantly increased content of crude protein
of single cut genotype (SPH 1752). Patil et. al.
(2018) showed that plant height of fodder sorghum
(cv. CoFS-29) was higher significantly in plots

Nowadays, Egypt faces a great problem
concerned with the lake of summer forage
production. The shortage of green fodder quantity is
caused by the highest competition between main
summer crops i.e. cotton, com and rice. Therefore,
increasing forage production is necessary to meet
demands of animals. These increase in forage
productivity is like to be achieved by increasing the
area, quantity and quality of forage crops in the new
reclaimed areas.

One of the approaches to increase forage
production is by sowing adequate forage crops.
Mabrouk single hybrid sorghum (Sorghum. bicolor
L.) Moench) x Sudan grass (Sorghum sudanense
(Piper) Stapf, cv. Mabrok) is important summer
forage crop in Egypt. Among summer forage crops,
multi cut mabrok is an important one that processes
a wide range of ecological adaptability because of its
xerophytes characteristics. Sudan grass is a
promising summer forage crop essentially in arid
and semiarid regions as it is less sensitive to water
shortage and produces large amounts of biomass.
Abd-Elbakheit (2007) found that Abu Sabein
produced 32% higher yield compared to Sudan
grass. Osman (2015) showed that Abu sabein gave
the highest fresh weight, whereas Sudan grass
showed good for plant height. Gulumser and Mut
(2016), Aneto and Bovital hybrids (Sorghum x
Sudan grass hybrids) were superior in plant height
compared to sudan grass. lbrahim et. al. (2016)
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fertilized with 150:60:40 kg NPK/ha as compared to
other fertilizer levels. Aditi et. al. (2019) showed
that application of 80:40:0 kg NPK/ha significantly
registered maximum green and dry fodder yield and
plant height of fodder sorghum. Astuti et. al. (2020)
revealed that NPK fertilization significantly
increased plant height of fodder sorghum compared
to those without NPK fertilization. Brima and
Abusuwar (2020) revealed that adding (N17 P17
K17) with 120 or 240 kg/ha significantly increased
forage fresh, dry yield and crude protein of Rhodes
grass. Singh et. al. (2021) showed that application of
nitrogen at 120 kg N ha™ maximized plant height,
fresh weight, green fodder production and crude
protein of Sudan grass.

This investigation was carried out to study the
effect of nitrogen, phosphorus and potassium
fertilizers and their combinations on growth and
yield of sudan grass and Mabrok single hybrid of
forage (S. bicolor L .x Sudan grass) under sandy soil
condition at Sadat city, Menoufia Governorate,

Egypt.
2. MATERIALS AND METHODS

Two field experiments were carried out in
sandy clay soil under drip irrigation at farm of
Faculty of Agriculture, Al-Azhar University, Sadat
Branch, at Menoufia Governorate, Egypt. During
summer seasons 2020 and 2021. The investigation
aimed to study the effect of nitrogen, phosphorus
and potassium fertilizers and their combination
treatments on growth, fodder yield and quality of
sudan grass and single hybrid sorghum (Mabrok).
Mechanical and chemical analysis at the
experimental soil in 2020 and 2021 seasons
according to Page et al (1982) are shown in Table 1.

Tablel. Mechanical and chemical analysis of the
experimental soil in 2020 and 2021

seasons.
Seasons
Parameters 2020 2021
Mechanical analysis
Find Sand (%) 42.75 45.60
Coarse Sand (%) 19.45 14.35
Silt (%) 21.47 25.31
Clay (%) 16.33 14.74
Soil texture class Sand clay
Chemical analysis
Soil Ph 8.47 7.79
Available N 28.35 34.12
(ppm)
Available p (ppm) 9.94 11.30
Available k (ppm) 357 315
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The experiment treatments were as follows:
A. Foragecrop:
The following two forage crops were studied:
1- Sudan grass (S. sudanense (Piper), cv.Giza
2
2- Single hybrid sorghum (S. bicolor L.)
Moench) x Sudan grass (S. sudanense
(Piper) , cv. Mabrok

The seeds of sudden grass were obtained from
Forage Research Department« Agricultural Research
Center, Geza, Egypt, on the other, hand seeds of
single hybrid sorghum (Mabrouk) obtained from Hi-
tech Company. Seeds of the two forage crops were
hand sown in rows spaced 40 cm on 15" and16 "
April in 2020 and 2021 seasons, respectively.

B. Fertilization treatments:

The following thirteen fertilization treatments
were applied at  three cuts as follows:

Thirteen fertilization treatments were applied i.e.
(1)-Control (without added any fertilization), (2)-30
kg N/cut, (3)-30 kg N/cut + 16.67 kg K,O/ cut ,(4)-
30 kg N/cut + 7.75 kg P,Os/ cut, (5)-30 kg N/cut +
12.92 kg P,0s/ cut , (6)-30 kg N/cut + 7.75 kg P,Os/
cut + 16.67 kg KyO/ cut, (7)-30 kg N/cut + 12.92 kg
P,Os/ cut + 16.67 kg K,0O/ cut, (8)- 45 kg N/cut , (9)-
45 kg N/cut + 16.67 kg K,0O/ cut, (10) - 45 kg N/cut
+ 7.75 kg P,0s/ cut, (11)- 45 kg N/ cut + 12.92 kg
P,Os/ cut, (12)-45 kg N/cut + 7.75 kg P,Os/ cut +
16.67 kg K,0/ cut and (13)- 45 kg N/cut + 12.92 kg
P,Os/ cut + 16.67 kg K0/ cut.

The experiments were laid out in a split plot in
randomized complete block design with three
replications. The main plots were assigned to forage
crops and subplots were at random allocated to
fertilization treatments at random. The experimental
plot area was 10.5 m? (2.8m widths x 3.75m length).
The preceding winter crop was wheat in both
seasons.

Nitrogen fertilizer in the form of ammonium
nitrate (33.5% N) were applied. Nitrogen fertilizer at
a rate of 90 kg N/fed was splited to three doses and
added as 30 kg N/cut also nitrogen fertilizer at a rate
of 135 kg N/fed. splited into three doses and added
as 45 kg N/cut in both seasons . Phosphorus
fertilizers as phosphoric acid (61% P,0s) was used.
Phosphorus acid fertilizers at a rate of 23.25 kg
P,Os/fed. was splited into three doses and added as
7.75 kg P,Os/ cut, also phosphorus fertilizers at a
rate of "38.75 kg P,Os/fed. added as 12.92 kg P,Os/
cut in both seasons. Potassium fertilizer at a rate of
50 kg K,O/fed. in the form of potassium sulfate
48% K,O were applied in three doses as 16.67 kg
K50/ cut in both seasons.

The other agronomic practices were followed as
usually done for the forage sorghum crop under drip
irrigation system.
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2.1.Studied characters:

Plants of five middle rows of each sub plot were
cutted at each cutting and uprooted to recorded the
following traits in both seasons.

1- Plant fresh weight (g) was measured as a mean
of 10 plants .

Curde protein %. The nitrogen content of forage
plants was determined by the Kjeldahl Method
(A.O.A.C. 1980) and crude protein was
calculated by multiplying N with 6.25.

Total fodder yield/feddan (ton): Total fodder
yield of the three cuts was consuming and
measured as a total fodder yield/feddan.

2-

2.2. Statistical Analysis:

The data of the studied agronomic traits were
collected and subjected to analysis of variance
according to Steel et al. (1997) to sort out significant
differences among treatments. Differences among
means were compared using LSD at 5% probability
level.

3. RESULTS AND DISCUSSION

Plant fresh weight (g) and crude protein
percentage of Sudan grass and Single hybrid
sorghum "Mabrok" as affected by nitrogen,
phosphorus and potassium fertilizers rates at first,
second and third cuts and total fodder yield/fed.(ton)
was also studied in 2020 and 2021 seasons are
shown in Tables 2 to 6.

The results recorded in Tables 2 to 6 shows
clearly that forage crops significantly differed in
plant fresh weight, protein percentage and total
fodder yield/feddan at the three cuts in both seasons.
Single hybrid sorghum "Mabrok™ surpassed Sudan
grass in plant fresh weight by 17.40, 18.40 and
18.45% as well as 20.03, 18.87 and 9.06%, protein
percentage by 7.63,7.29 and 14,76% as well as 7.13,
9.42 and 17.33% in first, second and third cuts in
2020 as well as 2021 seasons, respectively. In this
connection single hybrid "Mabrok" gave 21.34 and
23.01% increase in total fodder vyield/feddan as
compared with Sudan grass in 2020 and 2021
seasons, respectively.

The superiority of single hybrid sorghum
"Mabrok™ than Sudan grass in total fodder
yield/feddan might be attributed to this hybrid gave
the highest values of plant fresh weight (Tables 2
and 3) and total fodder yield/feddan .These results
are in agreement with those of Gulumser and Mut
(2016), Ibrahim et. al. (2016) and Mut et. al. (2017).

Results presented in Tables 2 to 6 indicated
that, there were significant effects of fertilization
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treatments on all studied traits at the three cuts in
both seasons. The obtained results exhibited that
forage cops plants received 45 kg N + 12.92 kg P,0s
+ 16.67 kg K,O/cut gave the highest values of all
suited characters followed by plants received 45 kg
N + 7.75 kg P,0s + 16.67 kg K;O/cut at all cuts in
both seasons .

However fertilized plants with 45 kg N +
12.92 kg P,0Os + 16.67 kg K,O/cut increased plant
fresh weight by 190.91,184.60 and 178.69% as well
as 197.24, 201.74 and 208.77% and protein
percentage by 37.74, 39.11 and 52.44% as well as
44.87, 56.72 and 55.04% as compared with those
plants grown on the control (did not received any
fertilization) at first, second and third cuts in 2020 as
well as 2021 reasons, respectively, but it increased
total fodder yield/feddan by 204.55 and 217.81% as
compared with those plants grown on the control in
2020 and 2021 seasons respectively.

Also it could seen that fertilizing plants with 45
kg N + 12.92 kg P,Os + 16.67 kg K,O gave higher
total fodder yield/feddan than 45 kg N/cut by 31.48
and 24.73%, 45kg N + 16.67 kg K,O/cut by 16.26
and 11.21%, 45 kg N + 12.92 kg P,Os by 17.41 and
18.16% and 45 kg N + 7.75 kg P,0s+16.67 kg
K,O/cut by 4.69 and 5.71% in 2020 and 2021
seasons, respectively.

The increase in total green fodder yield/feddan
of plants treated by 45 kg N + 12.92 kg P,Os + 16.67
kg K,O/cut may be due to this treatment increased
the highest values of plant fresh weight (Tables 2
and 3) hence raising total green fodder
yield/feddan(Table 6). These results are in
accordance with the results reported by Patil et. al.
(2018), Aditi et. al. (2019), Astuti et. al. (2020),
Brima and Abusuwar (2020) and Singh et. al.
(2021). The results revealed that the interaction
effect among forage crops and fertilization
treatments was significant on all studied traits except
protein percentage at the three cuts in both seasons.
Fertilizing Single hybrid "Mabrok™ by 45 kg N +
12.92 kg P,Os + 16.67 kg K,O gave the highest
values of all measured characters at the three cuts in
both seasons. Also the highest total fodder yields
46.56 and 47.64 ton/feddan was obtained with the
same fertilizer treatment as compared all this
interaction treatments in 2020 and 2021 seasons,
respectively.

Generally it could be concluded that, fertilized
single hybrid "Mabrok™ with fertilization treatment
having combination of 45 kg N, 12.92 kg P,Os
and16.67 kg KO increased total fodder yield/feddan
under sandy soil condition at Sadat city, Menoufia
Governorate, Egypt.
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Table 2. Average plant fresh weight (g) of sudan grass and single hybrid sorghum "*Mabrok™* as affected by nitrogen, phosphorus and potassium fertilizers
rates as well as their combination and their interactions at first, second and third cuts in 2020 season.

Fertilization treatments Fol:riz;;fe f:ligp Mean Fsc?:;;edccrlcj)tp Mean F;)rraigg c(::g(fp Mean
Sudan grass Mabrok Sudan grass Mabrok Sudan grass Mabrok
NoPoKo 45.84 56.68 51.26 23.79 31.65 27.72 17.95 21.75 19.85
N3oPoKo 62.29 72.89 67.59 32.39 38.35 35.37 24.24 28.23 26.24
N3oPoK16.67 71.69 81.19 76.44 39.65 45.25 42.45 30.79 35.01 32.90
N3oP775Ko 68.00 77.83 72.92 37.73 40.87 39.30 26.16 30.62 28.39
N3oP12.92Ko 77.87 91.57 84.72 40.97 49.03 45.00 28.14 33.15 30.65
N3oP775K 1667 83.03 99.94 91.49 42.71 51.11 46.91 33.31 38.37 35.84
N2zoP12.92K16.67 92.93 108.39 100.66 48.19 56.76 52.48 36.02 40.69 38.36
N4sPoKo 95.38 115.17 105.28 50.07 62.47 56.27 40.33 45.22 42.78
N4sPoKis67 113.08 128.08 120.58 62.43 69.80 66.12 46.03 56.39 51.21
N4sP7.75Ko 102.60 120.05 111.33 52.49 65.72 59.11 42.86 50.56 46.71
N4sP12.02Ko 121.52 138.63 130.08 64.80 74.09 69.45 45.31 55.13 50.22
NusP7 75K 1667 127.61 147.58 137.60 66.72 79.49 73.11 48.71 59.48 54.10
N4sP12.02K16.67 133.20 165.03 149.12 71.91 85.86 78.89 49.40 61.24 55.32
Mean 91.93 107.93 48.76 57.73 36.10 42.76
L.S.D at 0.05 % for:
Forage crop (FC) * * *
NPK Fertilizers (NPK) 2.98 2.68 3.18
FC x NPK 4.22 3.79 4,72
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Table 3. Average plant fresh weight (g) of sudan grass and single hybrid sorghum **Mabrok™" as affected by nitrogen, phosphorus and potassium fertilizers
rates as well as their combination and their interactions at first, second and third cuts in 2021 season.

Fertilization treatments Fg:riz;;fe Ccurtop Mean Fsc?:;;edccrlcj)tp Mean FIP&I;S :::lrJ;p Mean
Sudan grass Mabrok Sudan grass Mabrok Sudan grass Mabrok

NoPoKo 43.53 59.34 51.44 23.17 29.70 26.44 20.27 18.26 19.26
N3oPoKo 57.02 69.59 63.31 29.96 40.77 35.36 22.02 23.54 22.78
N3oPoK 1667 73.79 87.08 80.44 41.50 47.19 44.35 34.67 37.37 36.02
N3P+ 75Ko 60.98 80.78 70.88 34.96 44.10 39.53 26.04 27.52 26.78
N3oP12.92Ko 76.40 93.63 85.02 44.03 48.01 46.02 32.92 34.53 33.72
N3oP775K16.67 79.11 97.78 88.45 45.03 54.81 49.92 38.03 41.47 39.75
N3oP12.92K16.67 94.78 110.95 102.86 51.29 59.00 55.15 41.63 43.60 42.62
N4sPoKo 90.03 113.98 102.01 53.31 66.64 59.98 44.40 47.34 45.87
N45PoK 1667 114.58 131.59 123.09 59.89 71.78 65.84 50.32 50.23 50.28
N4sP7 75Ko 99.25 115.82 107.54 55.06 68.96 62.01 41.21 45.39 43.30
N45P12.92Ko 124.39 139.54 131.97 64.08 70.50 67.29 46.46 56.24 51.35
N4sP775K 1667 131.26 151.60 141.43 68.84 82.95 75.90 52.48 61.01 56.74
NusP12.92K16.67 137.72 168.08 152.90 75.43 84.13 79.78 54.61 64.32 59.47
Mean 90.99 109.21 49.73 59.12 38.85 42.37

L.S.D at 0.05 % for:
Forage crop (FC) * * *
NPK Fertilizers (NPK) 3.21 2.99 3.60
FC x NPK 4.54 4.23 5.10
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Table 4. Average protein percentage of sudan grass and single hybrid sorghum "*Mabrok™ as affected by nitrogen, phosphorus and potassium fertilizers
rates as well as their combination and their interactions at first, second and third cuts in 2020 season.

Fertilization treatments Fg:rlz;;fe Ccurtop Mean Fscfrcggr:edccrl;tp Mean F;)rraigg ::::J;p Mean
Sudan grass Mabrok Sudan grass Mabrok Sudan grass Mabrok

NoPoKo 9.09 10.90 9.99 8.55 10.36 9.46 8.02 8.79 8.41
N3oPoKo 10.72 12.43 11.58 9.84 11.37 10.61 9.53 10.66 10.10
N3oPoK16.67 11.68 12.80 12.24 11.00 11.43 11.22 10.27 11.32 10.80
N3oP7.75Ko 11.49 12.75 12.12 10.62 12.06 11.34 9.82 10.95 10.39
N3oP12.92Kg 12.30 13.08 12.69 11.45 12.25 11.85 10.18 11.59 10.88
N3oP7 75K 1667 12.65 1341 13.03 11.94 12.33 12.14 10.45 11.82 11.14
N3oP12.92K16.67 12.97 13.68 13.33 11.82 12.94 12.38 10.57 11.90 11.24
N4sPoKo 12.52 13.25 12.88 11.49 11.88 11.69 10.03 12.19 11.11
N45PoK 1667 12.88 12.87 12.88 12.10 12.53 12.32 10.92 12.85 11.89
N4sP7 75Ko 12.07 13.63 12.85 12.16 12.73 12.45 9.79 12.21 11.00
N45P12.92Ko 13.21 13.75 13.48 12.39 13.03 12.71 10.68 12.55 11.62
N4sP7 75K 1667 13.29 13.88 13.58 12.61 13.35 12.98 11.18 13.14 12.16
N45P12.92K16.67 13.50 14.02 13.76 12.88 13.44 13.16 12.22 13.42 12.82
Mean 12.18 13.11 11.45 12.28 10.28 11.80

L.S.D at 0.05 % for:
Forage crop (FC) * * *
NPK Fertilizers (NPK) 0.90 0.55 0.95
FC x NPK NS NS NS
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Table 5. Average protein percentage of sudan grass and single hybrid sorghum "*Mabrok™ as affected by nitrogen, phosphorus and potassium fertilizers
rates as well as their combination and their interactions at first, second and third cuts in 2021 season.

Fertilization treatments Fol:riz;;fe f:ligp Mean Fsc?:;;edccrlcj)tp Mean F;)rraigg ::::J;p Mean
Sudan grass Mabrok Sudan grass Mabrok Sudan grass Mabrok

NoPoKo 9.35 10.54 9.94 7.66 10.03 8.85 7.71 9.54 8.63
N3oPoKo 10.63 12.01 11.32 9.74 10.71 10.23 8.15 9.85 9.00
N3oPoK 1667 12.02 13.20 12.61 10.27 11.65 10.96 9.83 11.68 10.76
N3P+ 75Ko 11.28 13.13 12.20 10.13 11.22 10.68 8.77 10.33 9.55
N3oP12.92Ko 12.65 13.51 13.08 10.50 12.01 11.26 9.10 10.65 9.88
NaoP7 75K 16.67 12.28 12.81 12.54 11.08 12.41 11.75 9.96 12.01 10.98
N3oP12.92K16.67 12.97 12.97 12.97 11.82 12.86 12.34 10.60 12.72 11.66
N4sPoKo 12.98 13.74 13.36 11.23 11.75 11.49 10.23 12.13 11.18
NusPoK 1667 13.46 13.47 13.46 12.77 13.38 13.08 11.11 13.08 12.10
N4sP7.75Ko 12.10 13.88 12.99 12.45 12.92 12.69 10.87 12.92 11.89
N4s5P12.92Ko 13.31 13.54 13.43 12.81 13.65 13.23 11.61 13.31 12.46
NusP7.75K 1667 13.80 14.59 14.20 13.00 13.96 13.48 12.20 13.65 12.93
NusP12.92K16.67 13.95 14.85 14.40 13.50 14.25 13.87 12.73 14.02 13.38
Mean 12.37 13.25 11.30 12.37 10.22 11.99

L.S.D at 0.05 % for:
Forage crop (FC) * * *
NPK Fertilizers (NPK) 0.90 1.46 1.44
FC x NPK NS NS NS
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Table 6. Average total fodder yield/ feddan (ton) of sudan grass and single hybrid sorghum *"Mabrok™ as affected by nitrogen, phosphorus and potassium
fertilizers rates as well as their combination and their interactions at first, second and third cuts in 2020 and 2021 seasons.

2020 season 2021 season
Fertilization treatments Forage crop Mean Forage crop Mean
Sudan grass Mabrok Sudan grass Mabrok
NoPoKo 14.74 23.95 19.35 16.14 21.69 18.92
N3oPoKo 21.57 35.34 28.45 24.15 31.59 27.87
N3oPoK16.67 34.41 40.73 37.57 35.71 43.22 39.46
N3oP7.75Ko 29.36 37.88 33.62 29.09 36.41 32.75
N3oP12.6:Ko 34.90 40.89 37.90 29.69 38.82 34.26
N3oP7.75K 1667 41.26 43.80 42.53 41.20 46.75 43.97
N3oP12.92K16.67 44.42 46.71 45.57 41.06 50.83 45.94
N4sPoKo 39.62 50.01 44.82 45.24 51.17 48.21
NusPoK 667 45.76 55.62 50.69 49.67 58.48 54.07
NsP7.75Ko 39.98 52.50 46.24 43.15 53.05 48.10
N4sP12.92Ko 45.33 55.05 50.19 45.5 56.28 50.89
NusP7.75K 1667 52.34 60.23 56.29 49.73 64.02 56.88
NusP12.9:K16.67 55.24 62.62 58.93 53.20 67.07 60.13
Mean 38.37 46.56 38.73 47.64
L.S.D at 0.05 % for

Forage crop (FC) 5.51 2.12
NPK Fertilizers (NPK) 3.65 3.24
FC x NPK 2.06 2.23
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