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ABSTRACT: This experiment was carried out at the
Experimental Farm of the Faculty of Environmental Agricultural
Sciences, Suez Canal University in El-Arish, during 2006 and 2007
seasons. This work aimed to study the effect of irrigation intervals (3,
5 & 8 days) and nitrogen fertilizer rates (45, 60, 75 & 90 kg N fed™)
on forage sorghum (Serghum bicolor). Nitrogen fertilizer (Urea 46%)
was applied in three equal doses (20 days after emergence, after the
1* and the 2™ cuts). The experimental design was randomized
complete block (RCBD) in a split plot design with three replications.
The main piots were chosen for irrigation intervals, the sub-plots
were devoted for nitrogen rates. Drip irrigation system was used
with saline ground water (ranged between 3500 to 4600 ppm)
pumped from a local well. Three cuts were taken throughout the
growth season at 60, 105 and 136 days after sowing. All studied
growth criteria had the highest values with irrigatien every 3 days at
all cuts in both seasons and combined analysis. The same trend was
found with fresh, dry and protein yield. However, the highest means
of crude protein was recorded with irrigation every 8 days at ajl cut
except the third one, which irrigation every 5 days gave the highest
crude protein in both seasons and combined analysis. Increasing
nitrogen fertilizer rate from 45 to 90 kg N fed™” increased all studied
growth characters at the three cuts and over them in both seasons
and combined analysis. Also, the maximum forage fresh, dry and
protein yield were achieved wh:n 90 kg N fed” was applied. No
significant effect of interactions was found on forage sorghum
growth and forage yield except dry weight and yield at the third cut
and fresh yield at the first cut in both seasons and combined analysis.
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The interaction of irrigation every 3 days and applying of 90 kg N
fed! gave the maximum means of the obvious weight and yield (25.22
g/plant, 25.639 and 2.061 ton fed”, respectively) in combined analysis.

Key words: Forage sorghum, irrigation intervals, N_-fertilizatibn,
growth, forage yield, protein content and yield.

INTRODUCTION

In Egypt, there are many forage
crops which can be successfully
grown during the summer in old
lands of Delta and Valley, but their
area is still very small because of
severe competition with other cash
and food crops. Therefore, the
newly reclaimed lands, such as
North Sinai, are the main way for

increasing the area of such crops
besides the important role of these -

crops for “soil building and
improvement during the early
period of new land cultivation.
- Forage sorghum 1is a very
promising  summer crop to be
grown on such new reclaimed
lands because of its wide adaptability
to ecological conditions. Also, it
has fast regrowth ability after
cutting or grazing which make it
very desirable to compensate the
'summer shortage in forage summer
‘production. Low tissues content of

hydrocyanic acid (HCN) makes

feeding at early stages quite safe
ceinpared {o grain sorghum
‘(Chatterjee and Das, 1989).

It was considered that growing
forages consume high annual
quantifies of water, especially the
perennial crops such as alfalfa -
which requires 35000 - 45000 m’.
ha?' and Rhodes grass that

‘consume about 17000-24000 m>

ha' (AL-Doss, 1997), while,
growing annual forage crops such
as  forage  sorghum  with.
conservative irrigating policy seem

“to be one of the available options

accepted by both Ministry of
Agriculture and  Agronomist.
Baumbardt et al. (1985) in Texas,
reported that grain sorghum could
be grown under various. irrigation
systems from full irrigation to dry
land. Taking a cut of two month
old plants of forage sorghum
results in very fresh and more
palatable apimal feed (Martin ef
al., 1976). Sorghum forage yield
and nuotritional value could be
maximized by improving the soil

nutritional  contents ~ especially
nitrogen - and imrigation water
(Khair, 1999). = Al-Suhaibani

© (2006}, in Saudi Arabia Kingdom,

found that expandiag irrigation
interval from 3 to 7 and 11 days

decreased the forage yield from
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143.6 to 123 and 85.3 ton ha’,
‘respectively. On the other hand,
there  were no  significant
differences  between  irrigation
every 7 and 14 days on grain
sorghum growth and yield, while,

21-days interval decreased the

studied characters (Latlf et al,
2000).

Increasing N-fertilization levels

of forage grasses had favorable
effects on different growth
characteristics, forage yield and
forage quality. On this respect,
many investigators studied the
effect of applying different rates of
nitrogen on forage sorghum, their
results varled according to
different conditions, for example
“adding 90 kg N fed! resulted in
the highest values of growth
characters  (EL-Khawaga - and
Gewetfel, 1991) in clay soil, fresh
and dry forage yields as well as
forage protein content (Geweifel
and EL-Khawaga, 1991). Also,
applying N- fertlhzer at the rates of
130 kg N fed”’ (Marei, 1992), 80
kg N fed™” (Relad et al., 1995), 120
kg N fed (Mikhiel, 1997), 90 kg
N fed' (Yousef, 2002) gave the
highest fresh and dry forage yields
as well as forage protein content of
forage sorghum as compared with
the lowest or highest studied
levels. Forage sorghum should be
fertﬂlzed at the rates of 150 kg N

" (Ketterings et al., 2004) and

‘Faculty of

250 kg N ha™' (Beyaert and Robert,
2005) before planting and after
each cut in a multi-cut system to
maximize forage yield. On the
other hand, AL-Suhaibani (2006)
reported that different mtrogen
levels (200, 400 and 600 kg ha™)

.did not significantly affect the

forage production of sudangrass
for all cuts. He added that applying
large quantities of nitrogen has no
clear positive effect for sudangrass
grown under water shortage.

Because of lack information of
water and fertilizer requirements of
forage sorghum under North Sinai
conditions, this study was initiated
to explore the forage sorghum
productivity and quality under
different irrigation intervals =nd
nitrogen fertilizers levels. '

MATERIALS AND
METHODS

This experiment was conducted
at the Experimental Farm of
Environmental
El-Arish,
North

Agricultural Science,
Suez Canal University,

"~ Sinai  Governorate during two

summer seasons of 2006 and
2007. This work aimed to
investigate the effect of  three .
irrigation intervals (3, 5 and 8-
days}) and four nitrogen fertili..r
rates (45, 60, 75 and 90 kg N fed)

on forage sorghum growth and
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yield. Each experiment included
12 treatments. The randomized.

complete block design in a split
plot design with three replications
was used. Irrigation treatments

were randomly devoted in the:

. main plots, while, nitrogen rates
- were arranged in the sub-plots.
Planting dates were May 15" &

30™ in the two respective seasons.

- Drip irrigation system was used
with saline ground water (ranged
between 3500-4600 ppm) pumped
from a local well. The mechanical
and chemical analysis of the soil at
the experimental site are presented
in Table 1.

The experimental unit area was
15 m? which consisted of 5 rows

with 50 cm  width and 6 m length

for each row. Organic manure at a
rate of 20 m® fed”" and calcium
super phosphate (15% P205) at a
rate of 150kg fed, while
potassium sulphate (48% K20) at
a rate of 50 kg fed” were applied
during land preparation. The four
nitrogenous fertilizer rates (Urea
46% N) were divided into three

equal doses; the first one was
from -

applied after 20 days
emergence, while the second and
third doses were added after the

first and :econd cuts. All other

agricultural practices were carried
. out as recommended. '

Three cuts were taken
throughout the growth season at
60, 106 and 136 days after sowing
(DAS) for the first, second and
third cuts, respectively. At each
cut, a random sample of ten plants
was taken from each sub plot to-
determine plant height, stem
diameter, plant fresh and dry
weight (g/plant) and dry matter of
plant (%). Also, fresh and dry

_ forage yields per feddan of each

cut were recorded based on the
yield per each sub plot. Crude
protein content (%) was determined
by using the modified microkjeldahl
‘apparatus according to the method
mentioned in  A.0.A.C. (1990).
Accordmgly, total protein yleld
(kg fed") was calculated.

* Data were combined across two
seasons - and subjected -to the
proper statistical = analysis of
variance according to Snedecor
and - Cochran (1990) using
MSTAT — Computer Programme.
Mean values were compared using
Duncan’s multiple range test

{Duncan, 1990).
RESULTS AND
- DISCUSSION
Effect of Irrigation Intervals

There were significant eff.:ts of
irmgation intervals on forage
sorghum growth criteria namely,
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‘Table 1. Mechanical and chemical analys1s of the sm] for the

experimental site.

(1) Mechanical analysis: (particle siz_e distribution %)

Sand "
Silt - 23
Clav 6 _
" Texture ~ Sandy loam
(2) Chemical properties in (1: 5} soil water extract:
Organic matter % 0.65 '
CaCO3 % 6.13
pH 7.33
EC (m mhos/cm 1:5) 6.57
Soluble ions (mg L™
Cat ions 'Anions N
Ca™" 5.6 H Co3! 6.3
Mg 3.6 CL’ 15.13
K* 0.22 S04~ 1.88
Na' _15.1

plant height, stem diameter, fresh
and dry weights per plant and dry
matter at the three cuts and means -

over them in both seasons and
‘combined analysis except the dry
matter at the first cut in the 1%
season Tables 2, 3 and 4. All the
obvious growth criteria decreased
as pIant age increased, where the
maximum values were obtained
after 60 days from sowing (first
cut). This was true in both seasons
and combined analysis. Increasing
irrigation intervals from 3 to 8
days decreased plant height from

212.1, 191.2 and 135.7 to 196.6,

analysis.

1743 and 113.9 cm at the 1%, 2°¢
and 3 cuts, respectively, in
combined analysis Table 2. Over
the three cuts, these reductions

“were 10.4, 13.0 and 10.9 % in

2006, 2007 and combined analysis,
respectively. Similar trend was
found for stem diameter, as these
reductions according to water
stress were 18.05, 17.18, 21.14 and
20.49 % at the third respective cuts
and over them in combined

Irﬁgation every 3 days gave
superiority of fresh weight means
(228.6, 1764 and 84.4 g/plant) at
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the 1% 2™ and 3™ cuts,
respectively, in the 1 season
Table 3. This trend was true in the
second season and combined
analysis. Over the third cuts and
the two seasons, irrigated plants

with adequate water supply (3-.

days interval) gave increases of

fresh weight per plant by 8.01 and -

24.6 % as compared with stressed

~ plants (5 and 8-days, respectively). .

The same trend was recorded for

dry weight per plant, where, means

over the three cuts decreased from
31.6, 36.5 and 35.1 to 22.4, 26.5
and 22.6 g/plant in 2006, 2007
seasons and combined analysis,
respectively. The highest means of
plant dry matter (18.65, 19.64 and
16.26 %) were 'obtained from
irrigation every 3 days at the 2™,
3" cuts and over the three cuts,

respectively, in the first season

Table 4. The same trend was found

in the second season and combined
analysis. These superiorities for
irrigation every 3 days were by

67.0, 48.9, 69.4 % at the three
respective cuts in the 2" season

and by 564 % over them in

combined analysis as ‘compared
with irrigation ecvery 8 days.
However, the highest level of
water stress (8-days . interval)
resulted in the maximum  forage
crude protein percentage at all cuts

"depend on  cell

EI-Sarég and Abu Hashem

and means over them except the

-third cut in both seasons and

combined analysis Table 4.

‘Moderate “ water stress level (5-

days interval) at the 3™ cut had the
highest means of CP (9.56, 9.79
and 9.66 %) in 2006, 2007 seasons
and = combined analysis,

respectively. ‘In this respect,

‘Miseha (1983) pointed out that

growth and development of plants
division and
elongation but  cell
appears less sensitive to water
deficit than cell elongation. These
results are in harmony with those
obtained by Martin er al. (1976),
Yousef et al. (1996), Latif (1999)
and Latif et al. (2000) on grain
sorghum and AL-Suhaibani (2006)

- on forage sorghum.

~ Increasing irrigation intervals
decreased fresh, dry and protein .
yield at all cuts in both seasons and
combined . analysis Table 5.
Irrigated forage sorghum every 3
days gave the highest means of -
fresh forage yield (21.231, 18.069

“and 7.632 ton fed’') and dry yield
(3.661, 3.861 and 1.982 ton fed™)

at first, second and third cuts,
respectively, in combined analysis,
Also, as water stress increased (8-
days ‘interval), protein yield

“decreased at all studied cuts in

both seasons and :combined

division
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" Table 2. Plant height and stem diameter of forage sorghum as
affected by irrigation intervals at the three cuts and over
them in 2006, 2007 seasons and combined analysis -

Irrigation Plant height ' (em) : Stem diameter (cm)
intervals — _ - '
(day) 2006 2007 Combined 2006 2007 Combined
The first cut (60 DAS)

3 2103a 2156a 212.1a 140a 143a 144a

5 2041b 2144b 2093b 130b 133b 1320

8 192.3¢ 2023c¢  196.6c¢ 1.13c 125¢ 1.18 ¢
F-test *x x¥% kX *% ®& *

_ The second cut (106 DAS)

3 190.4a 193.5a 191.2a 120a 137a 1.28a

5 1908a 186.1b 1885b 1.14b 130b 121b .

8 .1813b  167.7¢  1743c¢ 095¢ 121c 1.06¢c
F-test S *% % *% k% sk

The third cut (136 DAS) ' :

3 130.8a 141.6a 1357a  080a 091a 084a

5 129.3a 133.1b  1304a 0.65b 0.75b 0.73b

8 1095¢ 1146c 1139c¢ 0.60c 074b 0.66¢
Fatest * *k * ’ ) kR * *%k
: Mecans over these cuts :

3 178.3a 184.6a 1812a 1.14a 1.25a 122 a

5 '175.6b 1778b 1754b 1.04b 1.16b 1.09b

8 161.5¢ 1633c¢ 16ld4c  091c 104c - 097c

F-test sk ** T *

* = significant at P< 0.05 and ** = significant at P< {.01. Means have the same Ietters in the
same column are not significantly different at P < 0.05 _level. '
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" Table 3. Fresh and dry weight of forage sorghum as affected by
irrigation intervals at the three cuts and over them in 2006
2007 seasons and combined analysns :

Irrigation " Fresh weight (g/plant)  Dryweight(g/planty
intervals :
(day) 2006 2007 Combined 2006 2007 Combined
The ﬁi-st cut (ﬁﬂ hAS)

3 228.6a 243.7a 2356a 40.1a 44.7ab 4322
5 - 2204b 232.6b 2263b 33.6b 40.8b 386D
8 1834c 2014 ¢ 1913c¢ 213c 33.5c  261c
Ftest = #% . . kk 3 **% * #
The second cut (106 DAS) .
3 1764a 196.6a 1884a 336a 41.2a 382a
5 158.7b 172.7b 167.8b 289b 368b  33.5b
8 136.3c 1562c 1482c 253c 324b  276¢c

F-test *% *E *k ¥k * _ *k
| " Thethird cut (136 DAS) - |
3 8444 1012a 91.6a 21.7a 265a 23.0a

5 758b 89.6 b 814b 158b 224b  187b
8 685c 773 ¢ 735c 135b 154c 135c

F-test *% %k k¥ * TS ok

Means over these cuts :
3 163.6a 181.2a 1726a 31.6a 365a 35.1a
5 1624a 165.8b 1598b 25.7b 356a 30.2ab.
8 130.6b 145.6c 1385c¢ 224c 265b 226¢c

- F-test * ek *% Rk * . k%

* = significant at P< 0.05 and ** = significant at P< 0.01. Means have the same letters in the
same column are not significantly different at P < .05 level.
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Table 4. Dry matter and crude protein- percenfage of forage
sorghum as affected by irrigation intervals at the three cuts -
and over them in 2006, 2007 seasons and combined analysis

Irrigation " Dry matter L) " Crude protein (%} '
intervals :
(day) 2006 2007 Combined 2006 2007 Combined
| The first cut (60 DAS) : '
3 1043 27.63a 19.77a 5.88c 6.74¢  6.33¢c
5 886 2592b 16.65b 693b 7340 712 b
8 -8.87 1654¢ 1232¢ 8.11a 848a 8.332a
F-test ' ns sk ®k ok ®dk E

The second cut (106 DAS)
3 - 18.65a 30.12a 2454a 6.77c 698c - 685¢
5 15.84b 26.42b 20.12b 8.05b 838b 8.21b
8 12.73¢ 20.23c 1538c¢ 9.06a 922a 913a
F—fe.st ke *x Tk *% %% ®%
. The third cut (136 DAS)
3 19.64a 30.25a 2456a 874c 896¢c 8.89¢c
5 18.55a 22.76b 2026b 9.56a 9.79a 9.66a
8 14.12b 17.86¢ 1541c¢ 9.03b 925b 9.12b
- F-test ® *% - *% *% %k *ek
Means over these cuts
3 16.26a- 29.63a 2247a 7.15c 758¢ 735c
5 14.48b 25.11b 19.03ab 821b 853b 833D
8 11.83¢ 1825¢ 14.37c¢ 8.75a 901a 8.87a

F-test *% %k 9 Foode ek *k

= significant at P< 0.05 and ** = significant at P< 0.01. Means have the same letters in the
same column are uot s1gmﬁcantly different at P < 0.05 level.
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Table 5. Fresh, dry and protein yield of forage sorghum as affected
by irrigation intervals at the three cuts and over them in
2006, 2007 seasons and combined analysis

- Fresh yield — Dryyied T Protein yidd
'LTES;E’ (ton fed™) : " (tonfed?) (ton fed™)
(day)  “3006 2007 Combined 2006 2007 Combined 2006 2007 Combined
- The first cut (60 DAS)

3 20876a 22.634a 21231 a 3.023a 4283a 366la 1221a i.SS9 a 1376a
© 5 . 15211k 17.156b 16365b 2.110b 2833hc 2451b 1.04%9b 1252 b- -L154b
8§  10005c 10.123c 10.066c 1.654c 2584c 2.018¢c 0.819c 0.865c 0838¢c
F-test ** = . . % * ® 0 xk *% *
_ The second cut (106 DAS) .
'3 16014a 20.110a 18.069a 3.696a 3816a 386la 1.081a 1L434a 1259a
5 13234b  15664b 14361b 2846b 3.168b 3.017b 1L0S5a 1306b LISSh

8 7287c 10066c 8636c 2087c 2325c 2213c 0.658b 0.936c 0.795c
F-test *x ** ok L] ** ® L% % e

The third cut (136 DAS) o
3 6923a 78663 7.632a 1033a 29152 1982 0.603n 0.718a 0.664n

5 55436 - 6904b 611Zb - 1211 b 1.841bc 1.533b 0524b 0.655a 0.592b
8 4002c  S5117¢ 465lc 0968c 1443c 121ic 0374c Q.461b 0415¢c
F-test ok T % R #x  xk * %

Total of these cuts
3 £384a 50622 47221a 77522 11616 9.680a 29052 3.606a 3297a
33989b 39726b 36876b 6166  7843b 7.003b 2634b 3220b 2925b
8 21296c 25308c B306c 4711c  6355c 5531c 1842c 2253c 2.046¢

F-test ** T ok = L AR = C % m k-

* = significant at P< 0.05 and ** = significant at P< (,01. Means have the same letters in the
same column are not significantly different at F < 0,05 level. :
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ana]ysis. These reductions were
57.71, 60.05 and 61.14 % for

irrigation every 3 day at the total
protein yield as compared with 8 -
day interval in the 1%, 2™
seasons and combined analysis,

respectively. These results may
refer to that water stressed plants
not suffered from low water

in nutrient supply
andphotosynthetic area which

reflected on decreasing light

interception and 1n turn

decreased dry matter (DM)

accumulation. This  stressed
‘reduction in DM affected

negatively forage and protein
yields. These . results are in
accordance with those obtained
by Khair (1999) and AL-
- Suhaibani (2006).

Effect of Nltrogen Fertlhzer'

: Rates

There were significant effects of -

N-rates on all growth criteria in
both seasons and combined
analysis Tables 6, 7 and 8.
Increasing nitrogen fertilizer rate
from 45 to 90 kg N fed’
increased plant - height from
(201.5 and 214.6 cm) to (229.6
and 242.4 ci:y at the 1% cut and
from (172.3 and 184.7 cm). to
(191.3 and2041 cm ) attheZ

29

cut in both seasons (2006 and
2007, respectively, Table 6).

‘These increases were by
12.21 and 10.32 % at the third
cut in both respective seasons.
That was true for stem diameter
at each cut and over them in both
seasons and combined analysis,

 where, these increases were by
supply only, but also reduction

19.47, 16.53 and 16.24 % at the

-means over these cuts in 1%, 2™

seasons and combined analysis,
respectively.

Increasing nitrogen fertilizer -
rate increased fresh and dry
weight per plant at all cuts in
both  seasons and combined
analysis except dry weight at the
third cut in the first season and
combined analysis Table 7.
Applying 90 kg N fed” gave the
highest means of fresh weight

- (175.4 and 186.5 g/plant) over

the three cuts in 2006 and 2007
seasons, respectively. That was
true for dry weight, where, these
superiorities were 25.78, 23.08:
and 22.47 % over the three cuts.
in the 1%, 2™ seasons and .
combined analysis, respectively.
Nitrogen fertilizer rates had a
significant effect on dry matter
and forage protein content at all
cuts and- over them in both
seasons and combined analysm
except the 2™ and 3% in 1%

" season and at the 3™ cutin
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Table 6. Plant height and stem diameter of foiage sorghum as
affected by nitrogen fertilizer rates at the three cuts and
_over them in 2006, 2007 seasons and combined analysis

N-rates . " Plant height (em) . Stem diameter {cm)
(kgNfed) 2006 . 2007 Combined 2006 2007  Combined
_ The first cut (60 DAS)
45 2005d 21464 - 2160d | L1id 1214 1184
. 60 2113c  2245c¢  2185¢ 123¢  129¢  128¢
75 2245b  2387b  2339ab  135b  146b  145h
90 229.6a 2424a  2362a 1442 . 1.60a - 155a
F-test "o *k Tk L kE T . *%
The second cut (106 DAS) -
a5 17234 1847d  1802cd  104d  116c - 112d
60 1768c  189.4c 184.6 ¢ L13e¢  121b © 11%9c¢
75 1826b 2012b - 1958b  122b  127a  126a
20 19132 20412 19942 125a - 127a 1.28a
Fest - - & . * % o * *
' ' Thethird cut (136 DAS) _
45 . 113.6d . 1234c 1203d 063c . 0.69c  0.68¢c
60 1214c _ 13L.6h 1286c  0.68b  0.79b 0.78b
75 1269b  1355a  1324b © (74a  082a  0.80a
9 12042 13762 13532 076a  084a . 08la
F-fest ; *# ¥ . o= * * "
' Meaas over the third cats o '
45 161.8d  1726d  167.8d  081d 1014 0.98 ¢
60 168.7c  181.9¢ 1762¢ = 898c 1.08¢ "1.05b
7 177.1b - 190.8b 185.1b 1.09h  1.17b 1.16 ab
90  1826a. 19372 1906z 1132 1212 117a
F-test *x Cwx : = o »x *

* = gignificant at P< 0.05 and ** = significant at P< 0.01. Means have the same letters in the
same column are not significantly different at P < 0.05 level.
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Table 7. Fresh and dry weight of forage sorghum as affected by
: nitrogen fertilizer rates at the three cuts and over them in
2006, 2007 seasons and combined analysis

N-rates Fresh weight (g/plant) Dry weight (g/plant)
(kgNfed) —350¢ 2007  Combined 2006 2007  Combined
_ The first cut (60 DAS) _
45 189.6d 19954 - 1961d . . 23.62d 2941d 28334
60 - 2015c  221.7¢ ~ 2134c  2753c  3872¢  336lc
75 2589  262.6b . 262.6b 3684a 43462  4211a
90 26132 26952 266.2a  3617h = 4269b  4055b
F_test .k *a kK * . * . *
The second cut (106 I)AS) o
45 12864 13774 1346d - 2563d - 3L69d  29.18d
60 1443c  1592c - 1537c 2987c  3743c 3522¢
75 1715b  197.5b 1862b.  3337b 43534 3925a
90 18652 © 190.3a 1893a . 3426a  4039b  38.62b
F-t&ﬁt ¥k * ¥ *¥ . F ik E3 E 3
The third cut (136 DAS)
45 678¢c  732d  T34d 1425 19.11d 17.36
606  693c  B887c 80.6c 1567  2029¢ 18.12
75 7454 97.6b 882D 1588  2034bc 18.62
90 796a  1014a - 9Ld4a 1464  2066a 19388
F-test x B NS o NS
- Means gver these cuts .
45 1277d 13754 1337d  2087d  2633d  2560c -
60 1384c  1554c¢ 1472¢  2365c 3155¢ . 2931b
75  168.1b  1856a . 1784b 2736a 35652  32.62a
90 1754a  1865a - 182.4a 28.12a 34232 33.02a
P-test *% o _ =% . * " *#*

* = significant at P< 0.05 and ** = significant at P< 0.01. Means have the same letters in the .
same columa are not significantly different at P < 0.05 level.
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combined analysis for dry matter.

and at the third cut in 2006 season
- and combined analysis for protein

percentage Table 8. Increasing

nitrogen fertilizer rates from 45, 60
and 75 up to 90 kg N fedl
.increased dry matter percentage,

where the highest rate (90 kg N

fed') gave the highest means
(21.48, 24 63 and 24.12%) at the
1%, 2™ and over the three cuts in
combined analysis. . The
positive effect of nitrogen fertilizer

rates was observed on forage

protein contcnt, where, applying
90 kg N fed' gave the highest
protein content (9.66 and 9.82 %)
at the 1™ and 2™ cut in combined
analysis, meanwhile, adding 75
~and/or 90 kg N fed’ had no
significant difference at the third
cut in the second season (10.19
and 10.04 %, respectively). Over
the thlrd cuts, applying 90 kg N
fed! overcame 45, 60 and 75 kg N
fed? by 26.1, 143 and 6.8%,
respectively in combined analysis.

Concemning to forage yield,
there were highly significant effect
of different nitrogen fertilizer rates
on fresh, dry and protein yield at
the first, second cuts and the total
of the three cuts in both seasons
and . combined analysis Table 9,
However, the effect of N-rates was
not significant at the third cut in
the first season for fresh, dry and
protein yields and in combined

same

fed! in 1%, 2v

analysis for fresh and dry yields.
Increasing nitrogen fertilizer rate

from 45 up to- 90kg Nfed’

increased fresh forage yleld from -

12.453 and 13.789 ton fed‘ up to

18.334 and 21.244 ton fed” at the
1* cut in the 1% and 2™ seasons, -
respectively. These increases were
by 58.14 % at the 2™ cut in 2006
season and by 46 65 and 30.36 %
at the 2™ and 3" cut, respectively,
in 200 season for applying 90 kg
N fed as compared with 45 kg N
fed™, That was true for dry yield,
where, the highest means (1.986,
2.015 and 1,086 ton fed™ in 2006 .
season and 3.714, 4.150 and 2.125
ton fed! m 2007 season at the 1%,
2™ and 3 cuts, respectively) were
achieved with the hlghest nitrogen
rate (90 kg N fed'). These
superiorities for dry yield of the
three cuts were by 61.61, 56.36
and 57 50 % due to applymg 90 kg
N fed™! as compared with 45 kg N
seasons and
combined analysis, respectively.

- Also, protein yield mcreased from
- 0.803, 0.702 and 0.523 ton fed” up to

1907 1.425 and 0.763 ton fed
nitrogen fertilizer rate mcreased from
45 up to 90 ng fed™ at the three
respective cuts in combined analysis.

" At the total of these cuts, as
nitrogen rate duplicated (from 45

to 90 kg Nfed-1), protein yield

duplicated (from 2.025 to 4.049 .
but with more nitrogen *
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Table 8. Dry matter and crude protein peréentage ‘of forage
sorghum as affected by nitrogen fertilizer rates at the three
cuts and over them in 2006, 2007 seasons and combined

‘analysis _ '
Nerates Dry matter (%) : Crude protetn (%)
{kgNfed") 006 2067  Combined  2006. - 2007  Combined
“The first cut (60 DAS) :

45 1155d  1565d 14334 566d = 663d  642d
60 1226ed  1685¢d  1567c¢  654c  875¢c  T.60¢c

75 1533a 2077b  1923b  7.8b  888bc  8.21b

90 1687a 23793  2148a - 8652 - 1049a.  9.66a
F__test * . L *E i x*& . *%

| The second cut (106 DAS) _ _

45 18.75 2245d  2042d  636d 7984 = . 738d

60 -~ 1880 . 2296cd 2035¢d  7.06c  8.62¢  819¢c

75 20.63 2469b  23.65b  7.38bc 977b  901a

920 22.15 26168 24632 _ 8.16a - 1133a  982a
F-test NS * * * =

, The third cut (136 DAS) o

45 1911 . 2019d 2088 826  9.53¢ 9.03

60 2168  2005cd 2223 836  9.88be 9.62

75 23.66  22.87bc 2456 913 10.19a 9.56

20 2386 26.64a 2688 946  1004a 9.50
F-test NS " NS NS * NS

' Means over the third cuts :

45 - 1636 ¢ 1887d  1855¢ 6.57d = 7.92d 7.74d

60 1731bc  1984cd  19.68¢  7.24c  896c  8.5dc

75 19493 2135b - 2248b  7.94bc  947b  9.14b

90 2066a  2523a  2412a  854a 10383 9762
F,test . * Kk &* , . ) * *k R

* = significant at P< 0.05 and ** = significant at P< 0.01. Means have the same letters in the
same column are not significantly different at P < 0,05 level. .
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Table 9. Fresh, dry ahd protein yield of forage sorghum as affected

by nitrogen fertilizer rates at the three cuts and over them
in 2006, 2007 seasons and combined analysns

Fresh yield Dry yield : Protein yield
N-rates (ton fed™®)  (tonfed™) (ton fed™)
(kgNfed) ‘ _ .
2006 2007 Combined 2006 - 2007 Combined 2006 2007  Combined
The first cut (60 DAS)
45  12453d 13.789d 13,1194 1.986d 2388d 2.202d 0.706d 0.911d 0.803d
60  15.664c 15704c 15.678c 2.154c 2.724c 246lc L021c 1369¢ 1.188c
75 17.776b - 19.958b 18.861b 3.009b 3.102b 3.082b 1.273b 1.768b 1.546h
9  18334a 212442 19.778a 3542a 3.714a 3.663a 1.581a 2.224a 1.907a
F—teSt e *k *x ¥k ¥ % *% *% . *k -
: The secand cut (106 DAS) : ) .
45  8.860d 10314d 9.583d 2.015d 2.615d 2319d 0.561d 0.819d 0.702d
60  10.050c 12175¢ 1L109¢ 2.325c¢ 3.649c 3.036¢ 0.714c 1.04le 0906¢c
75 13.065b 14379b 13.715b 2.797 bc 3.869bc 3.416b 1.024b 1.402b 1.228b
90  140M1a 151253 14.561a 3471a 4.150a 3.812a L.141a 1712a 14252
F_test ¥k ) *k * ik *% *% L1 ** ) *% :
The third cut (136 DAS} :
45 5118 63024 6011 1086 1.386d 1331 0418 0.6414 05234
60 6264 6.668c 6851 1254 1476c 1491 0521 0.656c 0.568c
75 7413 8.133b 7682 1332 1.95b 1.692 0.644 0.827b 0.716b
90 7.017 8867a 7.992 . 1205 21253 1743 0.661 0.889a 0.763a
F-test NS NS NS *#* NS NS il -
Total of these cuts .
45  26428d 30503d 28.711d 5.085 d 6.388d 5850d L683d 2370d 2.025d
60  31366c 34.535c 33.632¢ 5.729cd 7.846c 6984c 2.254c 3.063c 2.661c
75 . 37.946b 42467b 40255b 7.139b 8896 b 3.185bh 2.9347b 3.992b 3.486b
90  39357a 452332 42330a 8218a 9.988a 9.214a 33802 4.816a 4.0%a
F _test *k *% ** . * *% *% ° * *k w

* = significant at P< 0.05 and ** = significant at P< 0.01. Means have the same letters in the
same column are not significantly different xi P < 0,05 level.
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apphcatlon of 60 and 75 kg Nfed™
, the increases were by 53.85 and
17.44%, respectively. ~ These
results could be due to the
prominent role of nitrogen in

‘encouraging the vegetative growth :

of sorghum  plants = through
accelerating cell division - and
enlargement as well as increasing
the  photosynthetic  apparatus
efficiency resultant of which is
more conversion of light energy to
chemical energy expressed as dry
matter accumulation. The
encouraging role of nitrogen on
vegetative growth  of . sorghum
plants as expressed in this study by
plant height, stem diameter, fresh
and dry weights per plant and
forage protein content resulted in
increasing forage fresh, dry and
protein vields per feddan at each
cut. These results are in harmony
with those obtained by EL-
Khawaga and Geweifel (1991);
Geweifel and  EL-Khawaga
(1991); Marei (1992); Reiad ef al.
 (1995); Yousef (2002) and Al-
Suhaibani (2006).

Regardless the effect of the
studied factors; i.c. imigation
intervals and nitrogen fertilizer
rate, forage fresh yield at the first
cut surpassed evidently that of the
second cut (by 39.68 and 44.32 %
in 2006 and 2007 seasons,
respectively) which in tum over-
yielded the third cut. On the other
hand, the dry forage yield of the
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second cut differed shghtly than the
first one and was nearly double that
of the third cut. In combined
analysis, the first cut yielded 46.53,
37.73 and 44.40 % of fresh, dry and
protein yields as compared with the

total fresh, dry and protein yields of

the three cuts, respectively. - -
Effect of Interaction

The effect of irrigation intervals
and nitrogen fertilizer rates
interaction on growth criteria and
forage yields of forage sorghum
were not significant at all cuts
except the forage dry weight and
yield at the third cut and fresh yield
at the first cut in both seasons and
combined analysis Table 10. The
highest means of dry weight (25.22
g/plant) fresh yield (25.639 ton
fed 1 and dry yield (2.061 ton fed”

) were obtained when sorghum -
plants irrigated every 3 days and
fertilized with 90 kg N fed’, while,
the lowest means were 12.03
g/plant, 8.296 and 1.055 ton fed’,
respectively, which were achieved
by the interaction of 8-day interval

~and 45 kg N fed™.

Conclusion

- According to the aforementioned
results of this investigation, it could
be recommended to irrigate forage
sorghum every 3 days and applying
90 kg N fed” to gain higher forage
yield under North Sinai conditions

. and similar areas.
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Table 10, Effect of interaction between irrigation intervals and
nitrogen fertilizer rate on forage dry weight and yield at
the third cut and fresh forage yield at the first cut in 2006,
2007 seasons and combined analysis

Iigatm Dry weight (g/plant, at3™ cut) Fresh yield (on fed™, ai 1% cuf) Dryyied (mn fed’, at 3 cat)

@) @Nw’.m 2007 combined - 2006 2067 combined 2006 2007 combined

| 7 45 19.66d 2186de 2081d 17451f '1_9.2991' 1B383f 1426e 1.832e 1.631f
60 - 2017c¢ 22.65(: 2128¢ 19.643de 219294 26).791& 1.573d 1.949«1 L764cd
75 2284 h. 2432 b 2361b 22845b 25608b 24326b 1'.987.b 2.21b 20i1b
90 2506a 2521a 2522a M.654a 26612a 25.63%a 2037 a 2.045a 2061a
45  14.65if 14.s9hi 1481 h 12.657!:1 13889h 13276hi 1,116ij 1522h 1321hi
o0 15,87gh.17.09fg 1652 15898 16584 16245g 1;165l1i 1.731g 1453g
75. 17661 1892f 18321 19.116e 20462 ¢f 19802¢ 1576 d 183061 1.695ef
90 17.98¢f 2048e 1925¢f m«l 22115¢d 215t c L6llc l.éllSd 1L761d
45 11861 lé.lék' 1203k 68871 9;6951 .8.296k 0986k 1.:181 1.0551
60 1334k 1328k “13.62 j 8664k 12772k 10.721 j 1112 _1254 j 1186k
75 13.66jk 1455hi 13.84§ 11231} B.595 j 416f 1325g 12934] 1;312i
90 1486hi 1642g 1568h 12.4687j 13.836ij 11571 13971 i.rfsk 1288

F-test * * *k ke Wk ek * o ok

* = significant at P< 0,05 and ** = significant at P< 0.01. Means have the same letters in the
same column are not significantly different at P < 0.05 Jevel,
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