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ABSTARCT

Two field experiments were carried out at Sids Agric. Research Station, BeniSuef, Governorate,
ARC, Egypt during the two successive summer seasons of the years 2016 and 2017 to study the effect of
seeding rate (15, 20 and 25 kg/fed) and N-rates of nitrogen (60, 90 and 120 kg N/fed) on two variety of
forage pearl millet (Shandweel 1 as a local variety and Saudian variety). ). Saudian variety (Pennsitium
glaucum (L) R. Br. : Syn. Pennsitium americanium (L) Fam. Poaceae. This introduced variety was identified
by the Flora and Phytotaxonomy Research Department, Agricultural Museum, Dokki, Giza, Egypt. The
experiments were laid out in split plot design with three replications. Seeding rate at 25 kg/fed recorded the
highest plant height with using the 3 N levels for the two varieties. More, the local variety surpassed
Sau8dian variety. Saudian variety achieved the highest means of leaf stem ratio at 20 kg seeding rate/fed
when plots treated with 120 kg N/fed. While, the highest mean of stem diameter recorded from Shandaweel
1 at the rate of 20 kg/fed and using 120 kg N/fed. In addition the rate of 20 kg/fed and 90 or 120 kg N/fed
recorded the highest mean of fresh and dry yields or the two varieties. Finally, protein% recorded from
Saudian variety at the rate of 20 kg/fed and 90 kg N/fed while, local variety recorded the highest mean for

CF% and ash content at the same rate of seeding rate and nitrogen levels.
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INTRODUCTION

In Egypt, there is a gap between production and
consumption of fodder in summer season, increasing the
productivity of some promising annual forage types is
getting interest. Growth and yield of pearl millet can be
enriched only through efficient agronomy (i.e. seeding rate,
nitrogen fertilizer and new varieties) and breeding methods.

Millet is a group of small-grained cereal grown
around the world for food and fodder. Pearl millet
(Pennisetum glaucum L.) is an important and widely
cultivated staple crop in many countries. The crop is well
knowable by forage producers especially in arid and semi-
arid areas for its heat, vigorous growth, quick re-growth
after cutting, and free from hydrocynide acid (Bramhaiah et
al., 2018 and Ziki et al., 2019).

Seedling density is an important agronomic factor
which greatly influences the micro climate of the field and
eventually yields of agricultural crops. It can influence
growth, yield and quality parameters (Ahmad, 2003).
Carberry and Campbell (1985) concluded that dry matter
accumulation in main axis was unaffected by increased
population. Increased population reduced the weight per
plant, leaf area and tiller number per plant at 50% anthesis.
Similarly, Ayub et al. (2002) also reported that increase in
seed rate significantly increased the plant density, plant
height and yield but significantly decreased the stem
diameter, leaf area, crude fibre, crude protein and ash
percentage. Information on the interactive effect of nitrogen
application and seeding rates on fodder yield and quality of
pearl millet is lacking in Pakistan. The present studies were
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therefore, designed to evaluate the effect of seed rate and
nitrogen levels on fodder yield and quality of pearl millet.

Pearl millet (Pennisetum glaucum (L.) R. Br.) is
drought tolerant and early maturing. Productivity may be
greatly influenced using appropriate nitrogen (N) inputs for
maximum profitability (Ajeigbe et al. 2019). Poor soil
fertility is the most important constraints to crop production
in arid and semi arid region.

Combined analysis of data over the two seasons
revealed that growth parameters of millet forage yield and
quality traits were significantly affected by the full
recommended nitrogen rate 120 kg N fed , Hoda Ibrahim
et al. (2013) . Soil fertility management i.e nutrient
management particularly nitrogen plays a major role in
increasing production and productivity of pearl millet.
Nitrogen (N) is an essential nutrient and key limiting factor
in crop production of different agro-ecosystems. Nitrogen is
the major nutrient required by pearl millet under agri-horti
system which positively increases the growth attributes,
length and width of panicle, test weight, number of grain
panicle-1, grain weight panicle-1 and finally improve the
yield (Prasad et al., 2014).

Variety plays an important role in forage production.
Longer duration varieties are most suitable for forage
production because the long period of growth before seeds
set allows them to produce more dry matter than the shorter
duration varieties. The Malgorou variety produced more dry
matter than the other varieties. The reasons for the
significantly higher dry matter production of Malgorou were
a longer period before reaching boot stage, allowing more
leaf and stem production and production of a higher number
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of tillers. Malgorou also had the highest dry matter content
at grain harvest, making it a candidate for a dual purpose
(grain/forage) variety (Pasternak et al., 2012).

The present investigation aimed to study the
performance of Shandwell and Saudian millet under seeding
rates and two fertilizer levels in Beni Suef District.

MATERIALS AND METHODS

Two field experiments were carried out at Sids
Agric. Research Station, Beni Suef, Governorate, ARC,
Egypt during the two successive summer seasons of 2016
and 2017. These experiments were conducted to study the
influences of seeding rate (15, 20 and 25 kg/fed), nitrogen
fertilizer levels (60, 90 and 120 kg N fed ) for two variety
of pearl millet (Local millet (cv. Shandaweel-1) and Saudian
millet) on growth, forage yield and quality traits of forage
millet. Local variety Shandwell 1 and introduced variety
from Saudia Arabian (Saudian variety characterized by its
abundance of branching and leaves). Saudian variety
(Pennsitium glaucum (L) R. Br. : Syn. Pennsitium
americanium (L) Fam. Poaceae. This introduced variety
was identified by the Flora and Phytotaxonomy Research
Department, Agricultural Museum, Dokki, Giza, Egypt.

The texture of the soil of the experimental site was
clay and their physical and chemical analyses shown in
Tablel were determined according to Page et al. (1982).
The preceding crop in the two seasons was Egyptian clover
and sowing date was 16 May and 20 May in the first and
second seasons respectively. The experiments were laid out
in split plot design with three replications. Seeding rate
devoted in the main plot and nitrogen fertilizer rates located
in the sub-plot for the two varieties. Each plot size was 6 m?
(2x3m). The seeds were hand-drilled in rows 20 cm apart at
the seeding rate of 20 kg fed™. Nitrogen fertilizer was
applied in the form of ammonium nitrate (33.5% N) at the
different rates under study was divided into three equal
doses. The first dose was added after 21 days from sowing,
the second and the third doses were added after the first and
the second cuts, respectively. Each of calcium
superphosphate (15.5% P,0s) at the rate of 150 kg fed and
potassium sulphate (48% K:0O) at the rate of 50 kg fed* was
applied before ploughing. The other cultural practices were
carried out as recommended .Three cuts were taken during
each growing season after 55, 90 and 125days of planting.

Table 1. Physical and chemical soil properties of the
experimental site at the depth of (0-15 cm) in
the summer seasons of the year 2016 and 2017

Soail property 2016 2017
Mechanical analysis:

Sand% 21.13 21.18
Silt % 34.70 34.80
Clay% 44.60 44.35
Soil texture% Clay Clay
Chemical analysis:

pH 8.44 8.40
EC dsm! 1.03 1.02
Total soluble N (mg/kgt) 4412 44.20
Available K (mg/kg?) 179.5 173.16
Available P (mg/kg™) 4.89 4.65
Organic matter (%) 0.75 0.73

Data were recorded at each harvest on five guarded
plants plot-1 to determine: 1. Plant height (cm); length of the
main stem from soil surface to stem-tip. . 2. Stem diameter

(cm) at third internode above soil surface. 3. Leaf stem ratio
4.Fresh forage yield (Kg/plot): plants were hand clipped and
weighed in kg plot? . 5. Dry forage yield (kg plot? ): 100g
plant samples from each plot were dried at 105°C fill
constant weight and dry matter percentage (DM %) was
estimated and turn to dry forage yield (kg/plot) by
multiplying fresh forage yield (kg plot® ) X dry matter
percentage. 6. Leaf stem ratio was determined by divided
weight of leaf on weight of stem. 7. Chemical analysis
followed the conventional method recommended by the
Association of Official Agricultural Chemists A.O.A.C
(1984) on the dried samples at 70 °C for each cut to
determine crude protein (CP %), crude fiber (CF %) and
ash% were done for 2017 season only.

Statistical analysis: Data were statistically analyzed
according to procedures outlined by Snedecor and Cochran
(1980) using MSTAT computer program V.4. (1986)
Bartlett's test was done to test the homogeneity of error
variances. The test was significant for all traits, thus data
were not combined in both seasons.

RESULTS AND DISCUSSION

Plant height (cm):

Results in Table 2 elucidated the effect of the
seeding rate, applied nitrogen levels on Plant height (cm) of
two forage millet varieties. Data show that the differences
among seeding rates on plant height were significant in all
cuts in the first and second seasons. Data of plant height
recorded that the highest mean all over the cuts with 25 kg
seeding rates/fed. The highest plant height was recorded in
the first season for Shandaweel variety in cut2 while in the
variety of saudian variety in the third cut in the first season.
While, Shandaweel variety surpassed Saudian variety in the
second season. Plant density was significantly increased
with increase in seed rate. It is quite obvious to obtain higher
plant height at higher seed rate provided that seeds have
similar viability and 1000-seed weight (Ayub et al., 2007).

Regarding to the effect of nitrogen fertilizer rates on
plant height, there was a significant difference in the three
cuts in the two seasons of 2016 and 2017 for the two
varieties. Increase in plant height with nitrogen application
has also been reported by Khateek et al. (1999) and these
might be due to was clear from these results that, with the
increase in N application, the plant photosynthesizing area,
and the assimilate production were increased, therefore
caused more plant height, more number of shoots per plant,
greater leaf area/plant and thus increased fresh forage
weight per plant (Bramhaiah et al., 2018 and Joshi et al.,
2018). Similar significant N effect on vegetative growth
characters development in pearl millet were reported by
several authors (Bhuva et al., 2018 and Thakor et al., 2018).
The highest plant height recorded from Shandweel 1 which
recorded 165.56 and 161.33 cm in the two seasons in the
second cut while, the lowest mean of plant height recorded
from Saudian variety which achieved 72.88 and 95.0 cm in
the two seasons in the first cut. These findings refers to plant
height is controlled by the genetic makeup of the species and
the environment to which the plants are subjected during the
growth and development (Ayub et al., 2002). Moreover,
These results may be due to the effect of nitrogen
fertilization in pushing growth of pearl millet and the
increments in inter-node length or/and number of
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internodes, number of tillers plant-1 . These findings are in
harmony with those obtained by Ayub et al. (2009)

The interactions between seeding rate and nitrogen
fertilizer were significant for two varieties except fits cut in

2" cut for Shandaweel 1 and Saudian variety in the first
season and 1% and 2™ cut in the two seasons for two
varieties.

Table 2. Effect of seeding rates (kg/fed), nitrogen fertilizer levels (kg/fed) and its interactions on plant height (cm) of
two pearl millet varieties in 2016 and 2017 growing seasons.

Plant height (cm)

Treatment Shandweel 1 variety Saudian variety Shandweel 1 variety Saudian variety
2016 2017

Cutl Cut2 Cut3 Cutl Cu2 Cut3 Cutl Cu2 Cut3 Cutl Cu2 Cut3
Seeding rates (A):
15 kg/fed (A1) 10844 13344 126.67 76.78 99.33 99.57 11978 135.89 124.14 9322 95.22 105.33
20 kg/fed (A2) 118,00 15311 132.88 82.88 106.77 118.78 130.33 146.88 136.22 104.33 107.11 116.11
25 kg/fed (A3) 120.11  168.00 140.22 91.67 114.33 126.00 140.78 158.44 142.33 115.22 116.89 124.33
F_test * * * * * * * * * * * *
LSD 0.05 1.56 10.43 5.61 636 599 824 745 825 639 816 1211 534
N:fertilizer levels (B):
60 kg/fed (B1) 106.78  134.89 120.67 72.88 9222 99.89 119.89 126.78 122.36 95.00 97.88 89.44
90 kg/fed (B2) 11333 15411 136.89 85.11 111.89 119.56 132.22 153.11 136.56 105.55 105.33 123.22
120 kg/fed (B3) 12644 16556 14221 95.33 116.33 124.89 138.78 161.33 142.78 112.22 116.00 133.11
F_test * * * * * * * * * * * *
LSD 0.05 1.15 0.18 5.52 633 579 822 746 827 636 818 1189 3.38
Interactions (AXB)
Al1B1 NS 12133 108.00 6400 NS 190.67 NS NS 11309 NS NS  80.67
A1B2 NS 13567 13333 7767 NS 10300 NS NS 12966 NS NS 112.33
A1B3 NS 14333 138,67 8866 NS 10500 NS NS 129.67 NS NS 123.00
A2B1 NS 136.33 12433 7266 NS 9767 NS NS 12400 NS NS 86.67
A2B2 NS 1357.67 13567 8433 NS 12567 NS NS 141.00 NS NS 126.66
A2B3 NS 165.33 13867 9167 NS 13300 NS NS 14367 NS NS 135.00
A3B1 NS 147,00 12966 8200 NS 11133 NS NS 130.00 NS NS 101.66
A3B2 NS 169.00 14166 9333 NS 130.00 NS NS 14200 NS NS 130.67
A3B3 NS 188.00 14933 99.66 NS 136.67 NS NS 150.00 NS NS 14133
LSD 0.05 - 18.07 9.72 9.03 - 11.22 - - 9.04 - - 9.25

Leaf/stem ratio (L/S):

Results in Table (3) revealed that leaf stem ratio was
significantly affected by seeding rates in all cuts in the first
and second seasons for two varieties under the study. The
highest means of L/S ratio were 0.532, 0.759, 0.498 and
2.762, 3.28, 1.674 for the Shandaweel 1 and Saudian
varieties in the three cuts for the plots received 20 kg/fed.
While, the lowest means recorded from 15 kg/fed for all
cuts. In addition, in the second seasons, the plots which
received 25 kg/fed recorded the highest mean in all cuts
except the 2" cuts for variety Shandaweel 1 and 3 for
Saudian variety recorded the highest mean from 20 kg/fed.
The decrease in leaf/stem with increased seeding rates might
have been due to more competition between plants for light,
nutrients and water. The results are in agreement with the
findings of Carberry and Campbell (1985).They reported
that increased population decreased leaf area tiller* by 66%.

Nitrogen fertilizer affected significantly all cutting
of the two varieties of pearl millet in the first season and
second seasons. Leaf stem/ratio recorded the highest mean
when treated plots with 120 kg N/fed for Shandaweel 1 and
Saudian variety in all cuts in the first and second seasons,
respectively and the lowest one recorded from 60 kg N/fed.
(Table 3). The significant effect of nitrogen application on
leaves/stem has reported by Safdar (1997). Data of both
seasons show that highest mean of leaf/stem/ratio recorded
from Saudian variety. These results refere to Pasternak et
al. (2012) they concluded that Dwarf varieties of pearl millet
should make better quality forage than tall varieties because
the dwarf varieties have a higher leaf/stem ratio.

The interactions between seeding rates and nitrogen
fertilizer levels were significant in all cuts in the two seasons
for two varieties except 3" cut in the first season for Saudian

variety and 2" and 3™ cuts in the second season for
Shandaweel variety. The highest mean recorded from 25
kg/fed. for the plots treated with 90 kg N/fed for Shandaweel
variety in the 1% season in all cuts and first and second cuts
of Saudian variety. While, in the second seasons, the
treatment of interaction between 20 kg/fed seeding rates and
120 kg N/fed for two variety recorded the highest means.
Stem diameter (cm)

Data illustrated in Table (3a) revealed that seeding
rates affected significantly stem diameter (cm) in all cuts in
both seasons for two varieties. The thickest stem plant for
two varieties recorded from 20 kg/fed in various cuttings of
pearl millet. The highest mean of for Shandaweel was
(1.357,0.678, 1.840 and 1.454, 1.012 and 0.943 cm) while,
the thickest stem diameter of Saudian variety recorded the
second rank of seeding rate (0.778, 0.630, 0.563 and 0.788,
0.854 and 0.641 cm) of three cuts in the first and second
seasons, respectively while, the average thinnest plant mean
over both seasons for two varieties recorded from seeding at
rate of 25 kg/fed. The stem diameter was decreased with
increased seed rate and decrease was significant at each
increased seed rate. These results confirm the findings of
Ayub et al. (2003).

Data in Table (3a) showed significant differences N-
fertilizer levels in both seasons for two varieties in all cuts.
The thickest stem when plots received 120 kg N/fed in the
first and second seasons, respectively for two varieties.
While, the stem diameter mean recorded the lowest for plots
received 60 kg N/fed. These results are inagreement Cho et
al. (2001) they reported that diameter was recorded at
nitrogen level of 150 kg/ha and control, respectively. Cho et
al. (2001) have also reported significant effect of nitrogen
application on stem diameter of pearl millet. Local pearl
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millet variety Shandaweel 1 surpassed Saudian variety in the
two seasons on all cuts. Plant diameter is controlled by the
genetic makeup of the species and the environment to which
the plants are subjected during the growth and development
(Ayub et al., 2002).

Revealed data in the same table showed the
interaction between all studied factors on stem diameter

millet plant. There were insignificant differences between
seeding rate and nitrogen fertilizer rate in cut2 in the first
season and cut 3 in the second season for Shandaweel 1 in
addition cutl in the two seasons of Saudian variety didn’t
reach the probability of significance.

Table 3. Effect of seeding rates (kg/fed), nitrogen fertilizer levels (kg/fed) and its interactions on leaf/stem ration (L/S)
of two pearl millet varieties in 2016 and 2017 growing seasons.

Leaf /stem ratio

Treatment Shandaweel 1 variety Saudian variety Shandaweel 1 variety  Saudian variety
2016 2017

Cutl Cu2 Cut3 Cutl Cu2 Cut3 Cutl Cu2 Cut3 Cutl Cu2 Cut3
Seeding rates (A):
15 kg/fed (A1) 0.429 0.660 0.342 1490 3.267 1.170 0.606 0.889 0.479 0.923 2551 0.944
20 kg/fed (A2) 0.532 0.759 0498 2762 3.283 1.674 0.693 1.050 0.538 1.141 2.754 1.044
25 kg/fed (A3) 0.452 0.721 0282 2488 2.666 1377 0.831 1.131 0.680 1.437 2.277 0.932
F_tESt * * * * * * * * * * * *
LSD 0.05 0.116 0.066 0.087 0.720 0.390 0.188 0.101 0.107 0.089 0.111 0.239 0.122
N:fertilizer levels (B):
60 kg/fed (B1) 0.359 0.653 0.323 1.889 2556 1.140 0541 0.909 0.450 0.854 1.939 0.887
90 kg/fed (B2) 0.491 0.724 0367 2279 3114 1360 0.732 1.057 0594 1.212 2567 0.976
120 kg/fed (B3) 0.563 0.762 0432 2572 3546 1721 0.857 1.104 0.652 1.434 3.077 1.059
F_tESt * * * * * * * * * * * *
LSD 0.05 0.107 0.065 0.088 0.718 0.391 0.189 0.103 0.106 0.089 0.114 0.240 0.123
Interactions (AXB)
AlB1 0.317 0563 0274 0967 2533 NS 0417 NS NS 0810 1.977 0827
A1B2 0.393 0.707 0310 1517 3433 NS 0653 NS NS 0.940 2690 0977
Al1B3 0.577 0.710 0470 1987 3833 NS 0747 NS NS 1.020 2.987 1.030
A2B1 0.407 0.717 0453 2476 2.767 NS 0480 NS NS 0847 2107 0.897
A2B2 0.567 0.747 0517 2887 3250 NS 0727 NS NS 1147 2873 1.067
A2B3 0.623 0813 0523 2993 3833 NS 0873 NS NS 1430 3.283 1.170
A3B1 0.353 0.680 0270 2.233 2.367 NS 0727 NS NS 00907 1.733 0.937
A3B2 0.513 0720 0273 2433 2660 NS 0817 NS NS 1550 2173 0.883
A3B3 0.490 0.763 0303 2797 2970 NS 0950 NS NS 1853 2960 0.977
LSD 0.05 0.184 0.106 0.151 0.880 0.734 - 0.176 - - 0193 0.320 0.211

Table 3a. Effect of seeding rates (kg/fed), nitrogen fertilizer levels (kg/fed) and its interactions on stem diameter (cm)
of two pearl millet varieties in 2016 and 2017 growing seasons.

Stem diameter (cm)

Treatment Shandweel 1 variety Saudian variety Shandweel 1 variety Saudian variety
2016 2017

Cutl Cut2 Cut3 Cutl Cu2 Cut3 Cutl Cu2 Cut3 Cutl Cu2 Cut3
Seeding rates (A):
15 kg/fed (A1) 1.148 0.623 1115 0.690 0531 0403 0989 0.960 0.898 0.671 0536 0.436
20 kg/fed (A2) 1.357 0.678 1.840 0.778 0.630 0563 1.454 1012 0.943 0.788 0.854 0.641
25 kg/fed (A3) 0.970 0531 1430 0542 0417 0393 1252 0.943 0.902 0.722 0.739 0.492
F_test * * * * * * * * * * * *
LSD 0.05 0.162 0.083 0161 0085 0.057 0.061 0.071 0.038 0.039 0.077 0.0072 0.050
N:fertilizer levels (B):
60 kg/fed (B1) 0.909 0509 0904 0546 0439 0358 1.063 0.921 0842 0577 0610 0418
90 kg/fed (B2) 1.159 0.630 1103 0.717 0523 0473 1228 0968 0.923 0.741 0.710 0512
120 kg/fed (B3) 1.407 0.694 1352 0.748 0616 0529 1404 1027 0978 0.863 0.809 0.639
F_test * * * * * * * * * * * *
LSD 0.05 0.164 0.085 0162 0.087 0.058 0.064 0071 0.036 0.037 0.076 0.092 0.052
Interactions (AXB)
Al1B1 0.920 NS 0970 NS 0467 0277 0873 0883 NS NS 0407 0.363
A1B2 1.200 NS 1074 NS 0520 0420 0.977 0973 NS NS 0.537 0430
A1B3 1.323 NS 1301 NS 0607 0513 1117 1.023 NS NS 0663 0.513
A2B1 0.970 NS 1041 NS 0557 0520 0.990 0.983 NS NS 0780 0.497
A2B2 1.347 NS 1351 NS 0633 0573 1247 1003 NS NS 0.850 0.653
A2B3 1.753 NS 1817 NS 0700 0597 1577 1.050 NS NS 0933 0.773
A3B1 0.837 NS 0700 NS 0293 0277 1327 0897 NS NS 0643 0.393
A3B2 0.930 NS 0883 NS 0417 0427 1460 0927 NS NS 0.743 0.453
A3B3 1.143 NS 0937 NS 0540 0477 1520 1.007 NS NS  0.830 0.630
LSD 0.05 0.277 - 0.279 - 0101 0106 0.123 0.062 - - 0.114 0.086
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Fresh yield (kg/plot)

Results in Table (4) revealed that seeding rates
significantly affected forage fresh yield in all cuts in the first
season and second seasons for the two varieties. This was
true also for accumulated cuts. The highest accumulate fresh
yield recorded (113.48 , 104.54 and 107.60, 99.40 kg/plot
for Shandaweel 1 and Saudian varieties in the first and
second seasons, respectively) recorded from the second
seeding rate 20kg/fed. Meanwhile, the heaviest fresh yield
for cuts recorded from the second cut for two varieties in the
two seasons achieved from 20kg/fed. These findings are
inaccordance with Pasternak et al. (2012) who reported that
Fodder yield was increased with increase in seed rate. The
increase in yield was mainly due to greater plant density.

Data in Table (4) show that nitrogen significantly
affected fresh yield for two varieties in the two seasons for
all cuts. The third dose of nitrogen recorded the highest
accumulate fresh yield of pearl millet for Shandaweel 1
while, there is no significant difference between 90 and 120
kg N/fed for Saudian varieties in the first season. In addition,
in the second season there is no significant difference
between 90 or 120 kg N/fed. It was clear from these results
that, with the increase in N application, the plant
photosynthesizing area, and the assimilate production were
increased, therefore caused more plant height, more number
of shoots per plant, greater leaf area/plant and thus increased
fresh forage weight per plant (Bramhaiah et al., 2018; Joshi
etal., 2018 and Zik et al., 2019).

Table 4. Effect of seeding rates (kg/fed), nitrogen fertilizer levels (kg/fed) and its interactions on fresh yield (kg/plot)
of two pearl millet varieties in 2016 and 2017 growing seasons.

Fresh yield (kg/plot)
Shandaweel 1 variety Saudian variety Shandaweel 1 variety Saudian variety
Treatment 2016 2017
cutt cuz cu 4994 cun cuz cus fj\ice‘ig' Cutl Cu2 Cut3 fj\ice‘ig' cutl Cuz Cut34oh

15 kg/fed (A1) 31.03 3851 2839 97.93 28.65 30.52 26.00 85.17 2959 37.50 19.23 86.32 26.83 34.98 18.4580.27
20 kg/fed (A2) 36.30 43.76 3342 11348 37.71 38.89 31.00 107.60 35.44 44.39 24.71 104.54 32.06 39.94 27.4099.40
25 kg/fed (A3) 27.11 30.66 24.21 81.98 24.69 26.88 23.00 7457 25.101 36.28 19.12 80.50 26.50 31.74 18.2176.45
F_test * * * * * * * * * * * * * * * *
LSD 0.05 362 236 297 427 361 307 341 743 354 309 221 610 37 287 32 6.01
N:fertilizer levels (B):
60 kg/fed (B1) 28.48 33.811 25.11 87.40 2534 28.11 23.00 76.45 2578 34.56 18.22 7856 24.11 32.00 18.2274.33
90 kg/fed (B2) 32.19 38.067 29.58 99.84 31.18 33.300 28.00 9248 31.44 4156 22.44 95.44 30.44 36.89 22.4489.77
120 kg/fed (B3) 33.78 41.06 31.32 106.16 34.53 34.89 29.00 9842 3291 42.06 22.40 97.37 30.83 37.78 23.4092.01
F_test * * * * * * * * * * * * * * * *
LSD 0.05 341 222 293 424 361 306 362 721 362 305 220 6.08 361 283 344 5.88
Interactions (AXB)
AlB1 NS 349 2467 - 2400 27.66 20.00 - NS 32.00 16.67 - NS 30.66 16.33 -
AlB2 NS 38.96 29.00 - 30.33 3157 28.00 - NS 40.00 21.00 - NS 36.67 19.00 -
AlB3 NS 41.67 3150 - 31.63 3233 30.00 - NS 40500 20.03 - NS 37.63 20.03 -
A2B1 NS 39.53 28.67 - 30.30 35.00 29.33 -- NS 40.00 22.00 - NS 36.00 2333 -
A2B2 NS 4490 36.27 - 38.87 41.00 3267 - NS  46.67 2567 - NS 4133 29.00 -
A2B3 NS 46.86 35.33 - 4396 40.00 31.00 - NS 4650 2646 - NS 4250 29.87 -
A3B1 NS 27.00 22.00 - 21.73 2166 1966 - NS 3167 16.00 - NS 29.33 15.00 -
A3B2 NS 30.33 23500 - 2433 2733 2333 - NS 38.00 2067 - NS 3267 1933 -
A3B3 NS 34.66 27.13 - 28.00 31.67 26.00 - NS 3917 2070 - NS 33.233 20.30 -
LSD 0.05 - 350 5.19 - 6.20 531 6.02 - - 532 371 - - 482 490 -

The interactions between seeding rates and nitrogen Data in (Table 4a) both seasons reached the

fertilizer rates were significant on fresh yield for all cuts in
the two seasons except the 1 cut for Shandawel 1 in the two
seasons and 1% cut for Saudian variety in the first season
only. The heaviest mean fresh yield recorded from second
seeding rate and second level of nitrogen or third level of
nitrogen

Dry yield (kg/plot)

Data in (Table 4a) revealed that there were
significant differences between seeding rates on dry yield
(kg/plot) in the first and second seasons in all cuts and its
accumulate yield for the two varieties.. The highest mean
of dry matter accumulate yield (17.76, 17.18 and 17.55,
16.81 kg/plot) recorded from 20 kg/fed for the two varieties
in the first and second seasons. These results are quite in line
with those of Pena et al. (1994) and Ayub et al. (2007). The
increment of dry matter yield with high planting density was
due to the high number of plant/m? which compensates the
lowest number of tillers/ plant recorded with high planting
density

significance of difference for nitrogen fertilizer rates on dry
yield for two varieties. The highest means (16.84, 16.35 and
16.30, 15.88 kg/plot).of dry yield recorded from the plots
which received 120 kg N/fed. in the two seasons for two
varieties. The increase of yield with increasing nitrogen dose
was reflecting of the growth being promoted by nitrogen
which is reflected on fresh yield and dry. Similar result was
obtained by Ibrahim et al. (2014) who reported higher yields
of dry with increasing levels of nitrogen.

The interactions between seeding rates and nitrogen
fertilizer rates were significantly affected dry yield for all
cuts for two varieties except 1% cut for Shandaweel 1 in the
1sdt season and 1% and 2" cuts for Shandaweel 1 and 1% cut
for Saudain varieties in the second one. Moreover the
interactions between 20 kg seeding rate and 90 or 120 kg
N/fed recorded the highest mean of dry matter yield /plot
(Table 4a).
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Table 4a. Effect of seeding rates (kg/fed), nitrogen fertilizer levels (kg/fed) and its interactions on dry yield (kg/plot)
of two pearl millet varieties in 2016 and 2017 growing seasons.

Dry yield (kg/plot)
Shandaweel 1 variety Saudian variety Shandaweel 1 variety Saudian variety
Treatment 2016 2017
cutl cw2 cud A% cutt cuz cutz Y cut cu2 cus AN cutt cu2 cu A%V
yield yield yield yield
15 kg/fed (A1) 451 6.05 465 1521 440 4.89 432 1361 439 6.16 339 1394 4.15 597 3.28 13.40
20 kg/fed (A2) 532 6.83 561 1776 599 6.33 523 1755 539 735 444 17.18 495 6.94 492 16.81
25 kg/fed (A3) 416 492 405 1313 3.95 449 398 1242 394 6.12 354 13.60 425 56 3.35 13.20
F_test * * * * * * * * * * * * * * * *
LSD 0.05 054 040 046 0.68 058 051 060 118 039 0.72 055 105 0.36 047 0.38 0.77
N:fertilizer levels (B):
60kg/fed (B1) 413 532 408 1353 394 451 38 1225 386 555 319 12.60 3.67 546 3.22 12.35
90kg/fed (B2) 476 6.04 492 1572 487 544 474 1505 478 6.91 407 1576 4.76 6.39 4.05 15.20
120 kg/fed 509 6.44 531 1684 554 577 499 1630 509 7.16 41 1635 492 6.67 4.29 15.88
F_test * * * * * * * * * * * * * * * *
LSD 0.05 053 042 048 066 059 053 064 120 338 0.73 053 103 0.56 042 0.56 00.93
Interactions (AXB)
Al1B1 NS 547 394 - 363 437 319 - NS 507 287 - NS 519 284 -
AlB2 NS 618 477 - 460 508 471 - NS 657 372 - NS 6.24 339 -
Al1B3 NS 648 524 - 498 524 508 - NS 6.84 359 - NS 649 362 -
A2B1 NS 625 471 - 474 560 48 - NS 6.38 384 - NS 6.13 413 -
A2B2 NS 712 606 - 6.13 6.67 552 - NS 7.73 464 - NS 714 523 -
A2B3 NS 712 606 - 712 672 532 - NS 7.92 484 - NS 756 543 -
A3B1 NS 424 360 - 346 356 334 - NS 521 287 - NS 505 269 -
A3B2 NS 481 392 - 390 457 402 - NS 644 386 - NS 579 353 -
A3B3 NS 571 461 - 450 536 461 - NS 6.72 388 - NS 596 382 -
LSD 0.05 - 069 079 - 102 0897 1.05 - - 124 09 - - 066 084 -

Chemical constituents:

Data in Table (5) show the effect of seeding rates and
nitrogen fertilizer and its interactions on CP%, CF% and ash
content% for two varieties under the study. Data illustrated
in Table (5) that there were significant differences of
seeding rate on the studied chemical constituents on all
cuttings except crude fiber in the second cut for Shandaweel
1. The highest mean of crude protein recorded from the rate
of 25 kg/fed at the various cutting which achieved (11.60,
10.27,9.08 and 14.48, 12.88, 10.41%) for the two varieties,
respectively). It this obvious that the protein percentage
decreased with advanced cutting. Whereas, The lowest
crude protein (10.52, 8.27, 7.34 and 13.36, 11.73, 8.97%)
for the two varieties. achieved from the rate of 15 kg/fed.
These results agreed with Pasternak et al. (2012) while,
Ayoub et al. (2007) reported that The effect of seed rate on
CP% contents was not significant but decreased with
increased seed rate.

Regarding the effect of N fertilizer rates on crude
protein percentage, the results in Table (5) indicated
significant differences between the different rates of N
fertilizer. Results showed that there were significant
increases in crude protein, by increasing the N rate. This
finding hold true in all cuts. The increase in crude protein
contents with the application of nitrogen fertilizer has been
reported by Ayub et al. (2002).

The interaction between seeding rates and nitrogen
ferterilizer was significant for all cutting for the two varieties
except 1%t and 2™ cuts.

Regarding to the effect of the studied factors under
the study on CF%, there were significant difference in all
cuts except second cut for Shandaweel 1. The highest crude
fiber percentage in all cuts recorded from the third cut from

15 or 20 kg/fed. Crude fiber increased with advanced
cutting, The lowest crude fiber percentage refers to 25
kg/fed. Crude fiber is one of the most important parameter
influencing the quality of fodder crops. The crude fiber
contents increase with the age of the plant. The higher the
crude fiber contents lower will be the digestibility. The
results are quite in line with those of Ayub et al. (2002)

Data in aforementioned table show that there were
significant differences of nitrogen fertilizer on crude fiber
percentage. The highest crude fiber recorded from 90 or 120
kg N/fed. These data area in agreement with Ayub et al.
(2007).

With regrard to the effect of the studied factor on ash
content percentage. There was significant difference of
seeding rate on ash content percentage (Table 5). The
highest mean of ash recorded from 15 kg/fed while the
lowest mean recorded from 25 kg/fed under the three cuts
for the two varieties. The highest mean recorded from the
plots which received nitrogen fertilizer at the rate of 90 kg
N/fed for the two varieties. These results are in agreement
with Tarig (1998) who reported significant effect of nitrogen
application significantly affected ash contents percentage.

The interaction of seeding rate and nitrogen fertilizer
on CP% was significant only in cutl, while in CF% was
significant in all cuts, in addition the significance did not
reach the significant only in the first cut of ash content for
Shandaweel 1. Moreover, CP and CF did not significantly
affected by the interaction between seeding rates and
nitrogen fertilizer in the 1t and 2™ cuts for Saudian variety.
the interaction between seeding rate and nitrogen fertilizer
significantly affected ash content for the two varieties in all
cuts except Shandaweel 1 in the first cut.
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Table 5. Effect of seeding rates,(kg/fed), nitrogen fertilizer levels (kg/fed) and its interactions on CP%, CF% and
Ash content of two pearl millet varieties in 2017 growing season.
Shandaweel 1 variety

Saudian variety

Treatment CP% CF% Ash CP% CF% Ash

Cutl Cut2 Cut3 Cutl Cut2 Cut3 Cutl Cut2 Cut3 Cutl Cut2 Cut3 Cutl Cut2 Cut3 Cutl Cut2 Cut3
Seeding rate (A)
15 kg/fed (A1) 1052 8.72 7.34 36.03 36.99 3942 7.91 815 957 13.36 11.73 8.97 34.60 37.07 3829 7.53 7.48 9.01
20 kg/fed (A2) 1147 972 804 647 36.71 4016 7.17 850 9.46 1421 12.69 9.56 35.27 35.79 39.69 6.64 7.89 8.75
25 kg/fed (A3) 11.60 10.27 9.08 3448 36.72 37.31 6.80 7.72 9.27 14.48 12.88 10.41 34.02 36.27 36.83 6.52 6.85 8.48
F_test * * * * NS * * * * * * * * * * * * *
LSD 0.05 113 118 086 084 - 032 084 029 021 061 117 029 0.64 125 0.36 0.85 0.80 0.35
N:fertilizer levels (B):
60 kg/fed (B1) 9.00 749 6.19 35.1135.7138.00 6.34 7.32 9.04 12.58 10.48 7.79 32.9036.3436.50 6.28 6.37 8.64
90 kg/fed (B2) 1103 912 7.69 35.8937.7638.92 7.01 8.77 9.79 14.13 1222 9.53 34.4036.8538.39 6.80 8.25 9.04
120 kg/fed (B3) 13.6 12.100 10.57 35.9936.98 39.98 8.52 8.29 9.47 15.33 1458 11.62 36.58 35.9439.93 7.62 7.60 8.56
F_test * * * * * * * * * * * * * * * * * *
LSD 0.05 110 114 082 0.84 0.95 0.32 0.83 0.29 0.22 061 1.13 0.28 0.64 1.22 0.36 0.84 0.80 0.35
Interactions (AXB)
Al1B1 890 NS NS 348535683855 NS 6.94 897 NS NS 728 NS NS 36.33 6.83 6.09 858
Al1B2 9.08 NS NS 358936.3039.22 NS 849 928 NS NS 845 NS NS 3863 7.25 812 9.032
Al1B3 1359 NS NS 37.3539.0040.50 NS 9.03 1048 NS NS 11.18 NS NS 39.93 852 823 9.43
A2B1 902 NS NS 355335803883 NS 815 917 NS NS 780 NS NS 36.69 6.05 6.95 9.00
A2B2 1186 NS NS 36.3638.66 4024 NS 10.1411.08 NS NS 936 NS NS 39.83 6.58 9.72 9.78
A2B3 1353 NS NS 37.5335.7041.43 NS 723 813 NS NS 1134 NS NS 4257 730 6.99 7.48
A3B1 909 NS NS 34.9535.6536.63 NS 6.88 898 NS NS 828 NS NS 3649 596 6.08 8.35
A3B2 1213 NS NS 354038323731 NS 7.70 901 NS NS 1060 NS NS 36.73 6.57 6.90 8.33
A3B3 1358 NS NS 33.0936.2038.00 NS 860 980 NS NS 1234 NS NS 37.28 7.04 759 8.78
LSD 0.05 2.03 - - 1460 052 038 - 146 164 - - 146 - - 138 1.07 0.63 0.61
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