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ABSTRACT

Two field experiments were carried out at the Experimental Farm, Sers-
Elliyan Agricultural Research Station, Menoufia Governorate, during two successive

yield and its compenents of ryegrass as influenced by different forms and time of
nitrogen fertilizer application. The results could be summarized as follows:

Ammonium sulphate was more efficient in enhancing plant height, number of
tillers/plant, leaf area/plant, stem diameter, fresh and dry forage yield, crude protein,
crude fiber and ash yield of ryegrass than urea. The application of nitrogen fertilizer as
four splits, 4 three weeks after sowing +  before the 2™, 3% and 4" cuts significantly
increased growth characters, fresh and dry forage yield and forage quality [crude
protein, crude fiber and ash yields ] of ryegrass.

The interaction between nitrogen forms and time of nitrogen application had
insignificant effect on growth characters (plant height, number of tillers/ plant, leaf
area/plant, and stem diameter), fresh and dry forage yield, except the fresh yield at
the 1 cut of the 1% season and dry forage yield at the 2™ cut of the first season and
at 1% cut of 2™ season were significant. Also, forage quality (crude protein, crude fiber
and ash yield) was insignificant in both season.

INTRODUCTION

Italian ryegrass (Lolium multiflorum L.) is a native annuai winter grass

in the Mediterranean region and adapted to a wide range at soil. It could be

N contents in annual ryégrass Kasprczyk and Kacorzyk (1996) found that
higher N fertilization rate (180 kg/ha) increased pasture yielding of perennial
ryegrass. Griffith et al, (1997 a and b) showed that ammonium
nitrate fertilization increased tiller number per unit area of Italian ryegrass.
They found also, that Italian ryégrass accumulated the greatest protein of
plant. N and dry mass during the period from tiller elongation and mid-
heading.

El-Hefrawy et al, (19€1) showed that both ammonium sulphate and
ammonium nitrate were better for wheat than urea. Mohamed et a/., (1992)
on a sandy soil, showed that ammonium sulphate performed better than
ammonium nitrate. On the contrary, El-Hindi et af., (1998) reported that on
barley, ammonium nitrate as 3 form of N increased plant height, leaf area
/plant, grain vyield/fed and grain protein content compared with either
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ammonium sulphate or urea: On the other hand, urea as a form of nitrogen
led to the lowest values in all studied characters. Moselhy (1995) found that
five N splits produced longer plants with greater number of spikes/plant than
four or three splits. Also, Abou Salama etal., (1995), El-Far and El-Nagar
(1995), Abd El-Hakem (1996) and Ibrahim and Gendy (1996) recorded similar
reports.

El-Sherbieny et al., (1999 b) reported that ammonium sulphate was the
most efficient N form among the three tested N-fertilizers and gave the
greatest grain yield of wheat. On the other hand, urea fertilizer gave the
smallest yield of grain. Also, agronomic characters such as plant height, spike
length, number of spikelets per spike were affected by the cifferent tested
treatments. The same conclusion was obtained by Mchamed et al., (1992),
Moselhy (1995), Makhioof (1996), Abdul Galil et al., (1997) and Abdul Galil et
al., (2000) found that the increase in the number of nitrogen splits (as
ammonum sulphate) from five to seven splits reflected a highly significant
increase in each of wheat plant height, number of tiller/piant under sandy soil
conditions. Marei and Darwish (2000) found that nitrogen fertilizer of ryegrass
with 90 kg/fed exhibited significant increases in growth (plant height, number
of tillers/plant), forage yield (fresh and dry) and forage quality (crude protein,
crude fiber, and ash yields) when nitrogen fertilizer was added four equal
doses after sowing and each cut.

This study aimed to investigate the effect of forms and time of nitrogen
fertilizer applications on growth characters, fresh and dry forage yield and
forage quality.

MATERIALS AND METHODS

Two field trails were performed in 1998/99 and 1999/2000 season at
the Experimental Farm at Sers-Elliyan Agricultural Research Station,
Menoufia Governorate, to study the growth characters, forage yield and its
components of ryegrass as influenced by different sources and time of
nitrogen fertilizer application. A split-plot design with four replications was
used. Two forms of nitrogen fertilization were used i.e. ammonium sulphate
(NH,);S04(20.5% N), and urea Co (NHp), (46.5% N) at the rate of
90 kg N/fed in the main plots. The five different application time, were
assigned in the sub-plots.

1- (T,) all the nitrogen amount was added 3 weeks after sowing.

2- (T.) two splits, 'z before the second cut + 'z before the third cut.

3- (T,) two splits, ¥ three weeks after sowing + "4 before the third cut.

4- (T,) Four splits, % three weeks after sowing + 4 before the second,
third, and fourth cuts respectively.

5- (Ts) control-without fertilizer.

The plot size measured 6 m? (2x3m) in both growing seasons.
Phosphorus and potassium fertilizers were added during seed bed
preparation at the rate of 150 kg/fed calcium superphosphate (15.5% P,0s)
and 50 kg/fed potassium sulphate (48.5% K,0). Seeds were planted at a rate
of 15kg/fed in rows (20cm a part) in 20 ™ and 22 " November for the first
and second seasons, respectively.
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Other recommended agricultural practices were applied. Four cuts
were taken throughout each growing season. The studied characters were:

A- Growth: plant height (cm.), stem diameter (cm.), number of tillers per
plant, and leaf area (cm?)
B- Forage yield: fresh yield (ton/fed) and dry yield (ton/fed).
C- Forage quality: crude protein, crude fiber and ash yield (kg/fed.),
which determined according to A.O.A.C. (1980).

The obtained data were subjected to statistical analysis presented by
Gomez and Gomez (1984), means were compared by least significant
difference test (LSD) at 5% probability, which was developed by Fisher
(1958).

RESULTS AND DISCUSSION

1- Effect of nitrogen forms:
a- Growth characters:

The results presented in Tables (1 and 2) indicate that the two nitrogen
forms differed significantly with regard to their effect on plant height of
ryegrass. Such effect was observed in both first and second cut of the first
and second seasons, respectively. Nitrogen fertilizer as ammonium sulphate
expressed the highest values of plant height, as compared with urea.

Nitrogen form significantly affected the number of tillers/plant in both
seasons, except the second cut of the second season. The highest value was
obtained from plants fertilized with ammonium sulphate.

Regarding the effect of nitrogen forms, data indicate that the leaf
area/plant was insignificantly affected, whereas, the 3" and 4™ cuts in the first
season and 2™ cut in the second season were significantly affected.
Ammonium sulphate gave significantly higher values than urea in both
seasons. Data in Tables (1 and 2) show that the stem diameter was
significantly higher with nitrogen fertilizer ammonium sulfate as compared
with urea in most cuts except in the 2™ cut.

The results clearly indicate that ammonium sulphat was more
efficient in enhancing plant elongation and tillering. Similar results were
obtained on wheat by Bassiouny et al., (1993), El-Karamity and Salem
(1993), Abdul Galil et al,, (1997) and El-Sherbiney, et al., (1999 a).

b- Forage yield

Data in Tables (3 and 4) show the effect of nitrogen fertilizer forms on
fresh and dry forage yield of ryegrass. Ammonium sulphat gave the greatest
fresh and dry forage yield, as compared with urea. The highest fresh and dry
forage yields were obtained at the second cut in both seasons, while the
lowest values for fresh forage yield and dry forage yields were obtained at the
first cut in both seasons. According to these data, it could be concluded that
ammonium sulphate was the most efficient nitrogen form among the two
tested nitrogen forms. Similar results were obtained on wheat by Mohamed et
al., (1992) Moselhy (1995), Makhloof (1996), Abdul Galil et al., (1997) and EI-
Sherbieny et al., (1999 a ).
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Table (1): Effect of nitroge
plant height, num

in 1998/1999 season.

n fertilizer forms, ti

me of application and their interaction on
ber of tillers/plant, leaf area/plant. stem diameter, of ryegrass

Timeof N| Nitrogen forms (A)
Traits |application 1" cut 2™ cut 3" cut 4" cut
(B) AS U |mean | AS U |mean| AS U |mean| AS U [mean
T 3102 131,05 | 31.04 [34.68|24.25 [ 29.46 | 37.24| 3647 3685 | 32.20 | 3098 [ 31 39
e T, |33.50|31.18| 3243 |46.0034.23 4011 | 37.96 | 37.07|37.51 3545|3398 | 34.71
S TS 3760 | 35.45 | 36.53 [48.68| 41.80 | 45.24 | 4233 | 39.69 410139283693 38.10
E T, |40.13|37.63 | 38.38 |50.63| 44.50 47.56 | 48.32 | 41.87 | 4509 | 42.85 | 38.80 | 40.83
g Ts 25.20 | 24.73 | 24.96 [32.55|22.58 | 27.56 | 29.25 | 25.03 27.14 | 2648 | 2303 | 25.75
l‘; mean | 33.49 | 32.01 4251 33.47 35.02 | 36.02 3325 |33.14
Z LSD% | A=064B=159 | A=281B=4.02 A=NS B=536 | A=NS B=334
AxB=NS. AxB=NS. AxB=NS. AxB=NS
= T 35 [ 155 | 205 | 305290 | 298 | 288 | 2.23 | 253 271 1 1 | 231
£ T, 275 | 205 | 2.40 | 3.60 | 3.20 | 3.40 | 3.40 | 225 | 285 | .08 212 | 261
2 T 505 | 2.10 | 253 | 330 3.65 | 3.73 | 3.48 | 2.55 | 301 330§ 233 |20
5 T 350 | 345 | 333 |435] 395 | 415 | 413330 371 | 381 | 335 358
= T, | 240148 194 |288250)269 | 240 150 210 | 240 | 164 [ 202
J mean | 2.83 | 2.07 354 | 3.24 3.26 | 243 304 | 228 |
S |LSD% | A=083B=0.70 A=0.39 B=0.62 A=0.19 B=0.74 A=041 B=047
AxB=N.S. AxB=N.S. AxB=N_S. AxB=NS.
T, 13 78] 13.72] 13.75 [17.62] 14.64 | 16.13[ 15.44 | 1488 | I5.16 14.61 ] 1430] 1446
g Ts 1449 | 13.83 | 14.16 | 18.96] 16.69 | 17.82 | 18.17 1 15.89 17.03 | 1634 | 1486 | 1559
B | Ty 1481 | 14.32 | 14.56 [21.54|19.79 | 20.67 | 20.28 | 16.13 | 18.20 1754|1523 ] 16,38
?g"e T, 16.25 | 15.67 | 15.96 |23.17| 2040 | 21.78 | 21.88 1 16.46 | 19.17 1007 1607|1757
S| T 12.01 | 1084 | 11.42 {14.96]11.05|13.00| 1392 12,17 | 13.04 1297 1130 12.24
§ mean | 1427 | 13.67 19.25] 1651 1794 15.11 To.11 ] 1439]
LSD% | A=NS B=199 A=N.S. B=325 A=2.83 B=2.4 A=1.51B=148
AxB=N.S. AxB=NS. AxB=N.S. AxB=N.S
T TI8 10095 | 106 | 230|223 | 2.26 | 208 | 188 | 198 | 1.63 142 | 133
5 Ta 118 | 096 | 107 |238 [ 228 | 233|209 | 1.89 | 199} 164 143 | 154
3 TS 119 | 097 | 1.08 | 245|243 | 244 [ 215 | 192 | 204 } 168 145 | 1.356
S8l T 123 | 098 | 110 | 268|245 | 2.56 [ 217 | 1.93 | 205§ 170 ) 146 1.5%
ze, i 099 | 094 | 097 [2.18]2.10 | 2.14 | 189 | 1.87 | 1.88 | 145 141 | 143
] mean 1.15 | 0.96 239 | 2.29 2.08 1.89 162 | 143
o L.S.D% A=0.11 B=N.S. A=NS. B=0.37 A=0.08 B=N_S. A=0.02B=NS.
AxB=N.S. AxB=NS. AxB=NS§. AxB=NS

AS = Ammonium sulphat

U =Urea
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Table (2): Effect of nitrogen fertilizer forms, time of application and their interaction on
plant height, Number of tillers/plant, leaf area/plant, stem diameter. of ryegrass
in_1999/2000 season.

Time of N Nitrogen forms (A
Traits |application 1* cut 2 cut 3% cut out
(B) AS U |mean| AS | U |mean| AS | U [mean| AS U_|mean
T, | 36.80 |34.80 [ 35.80 [ 40.65 | 36.30 [ 38.48 | 38.25 | 35.50 | 36.88 | 30.10 | 31.85 | 35 48
> Ty | 41.80|37.45139.63 (42.75 [40.65 [ 41.70 | 42.15 | 40.95 | 41.55 | 41.45 | 36.65 | 39 05
2 T; | 45.40 [42.75 | 44.08 | 49.35 | 44.60 | 46.98 | 46.00 [ 45.50 | 45.75 | 44.80 | 40 70 | 42 75
= Ts | 50.00 4540 | 47.70 | 56.05 | 52.75 | 54.40 | 52.75 | 50.00 | 51.37 | 49.70 | 45 35 | 47 53
3 T, 130.88/30.6530.76 | 38.95 | 31.85 | 35.40 | 37.45 | 31.60 | 34.53 | 32.70 | 29.10 | 30.90
z mean | 40.98 | 38.21 45554123 4332|4071 4155]36.75
& |LSD% | A=326B=622 | A=358B=781 | A=NS B=939 | A=NS B =556
AxB=N.S. AxB=NS. AxB=NS. AxB=NS.
= T, 200 203201 2662342501249 [201] 2252331200 21¢
kS T, 233 1204 | 2.18 [ 296 | 238 [ 267 | 274 | 219 | 246 | 266 | 213 | 230
5 T 255 | 2.10 | 233 | 3.00 [ 2.68 | 2.84 | 2.85 | 249 | 267 | 274 | 234 | 254
3 T, 285 1 2.16 | 251 {319 1 3.09 | 3.14 | 3,08 | 283 | 295 [ 296 | 251 | 274
= T: 193 | 1.60 | 1.76 | 2.44 | 2.33 | 238 | 214 [ 198 | 206 | 219 | 1.74 | 196
2 mean | 2.33 | 1.99 285 | 2.56 266 | 2.29 258 [ 214
2 |LSD% | A=0.13B=045 A=N.S. B=0.43 A=0.17 B=0 .41 A=0.06 B=0.5 |
AxB=NS. AxB= NS, AxB=N.S. AxB=N 5.
T 9.23 | 8.79 | 9.02 [23.05[22.52(22.78 [21.98 [ 21.09] 2154 | 15.61 | 14.95 | 13 28
g T, [10.52] 995 [10.23|26.74 |23.36 | 25.05 | 22.86 | 22.42 | 22.64 | 16.69 | 15.43 | 1606
S~ T [1129/1046|10.8828.79|24.61 |26.69|24.389 (2338 [24.14| 1810 16.93 [ 1751
8% T |1241| 031|186 37.48]25.02 | 3125 | 2606 25.29 (2567 19.24 | 1830 [ 18.77
il ] 895 | 8.71 | 8.83 |22.12(21.53[21.83 | 18.81 | 1842|1862 13.89 ] 1356 1372
g mean | 10.43 | 9.84 27.64 | 23.41 2292[22.12 16.70 [ 15.93
LS.D% | A=N.S B=230 A=553 B=5.77 A=NS B=499 A=NS. B=3 08
AxB=NS. AxB=N_S. AxB=N.S. AxB=N.S.
£ 129 [ 104 | 1.17 [ 253 [ 245 [ 249 [ 229 ]| 207 | 2.18 | 1.80 | 1.36 1 1 68
5 Ts 130 | 1.06 | 1.18 | 2.61 | 2.53 | 257 | 230 [ 209 | 2.19 | 1.81 | 1.57 | 1.69
g T; 132 [ 107 | 119 | 270 | 267 | 268 | 237 | 211 | 224 | 184 | 159 | 172
ST Te | 135 107|121 | 294|270 [282 | 239 (213 | 226 | 187 | 160 | 178
VEIATR 1.09 | 1.04 | 1.06 | 2.39 | 2.31 | 235 | 2.09 | 206 | 207 | 159 | 155 | 157
§ [mean | 127106 264 | 2.53 2.29 | 2.09 178 | 158
“ | LSD% | A=0.15B=NsS. A=N.5.B=N.S. A=0.19 B=NS. A=0.07B=NS.
AxB=NS. AxB=N.S. AxB=NS. AxB=NS§

AS = Ammonium sulphat
U = Urea
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Table (3): Effect of nitrogen fertilizer
fresh forage yield ,dry forage yic

ryegrass in 1998/1999 season.

forms, time of application and their interaction on
1d , crude protein, crude fiber and ash yield of

Time of N Nitrogen forms (A)
Traits |application 1" cut 2™ cut 3™ cut 4™ cut Total
(B) AS | U [mean| AS | U |mean AS mean| AS | U [mean
T 357 | 3.52 | 3.55 | 691 | 5.44 | 6.17 | 534 | 458 | 496 | 433 337 | 395 | 1863
E T 349 | 579 | 714 [ 972 | 813 | 892 | 8.79 | 649 | 7.64 | 8.58 252 | 705 | 3075
= Ts 008 | 849 | 8.79 | 11.13 | 9.42 [10.28 | 9.65 | 8.69 | 9.17 | 9.28 | 8.50 289 | 3713
'.?,'13 T, 056 | 8.84 | 9.20 | 11.15]10.43 [ 10.79 | 10.45 | 9.11 | 9.78 | [0.08} 9.00 9.54 {3931
S8l Ts 263 | 215 | 239 | 6.68 | 4.33 [ 5.50 | 4.20 | 3.36 | 4.03 | 3.20 263 | 291 | 1483
= “| mean | 666|576 9.12 | 7.55 769 | 6.55 709 | 5.84
£ |LSD% | A=NS.B=095 A=1.21 B=0.76 A=133B=0.73 A=1.62 B=1.44
AxB=134 AxB=N.S. AxB=NS. AxB=NS.
#” T 060 1059 | 059 | 1.89 | 145 | 1.67 [ 134 | 131 | 133 | .00} 0.89 094 | 453
o T 154 | 089 | 121 | 273 | 151 | 212 | 207 | 156 | 181 | 161} L34 140 6.00
- Ts 172 | 131 | 151 | 3.41 | 255 [ 298 | 241 | 225 | 233 | 200 | 136 } 70 | 858
g’%’ Th 211 | 162 | 186 [ 397 | 3.1 | 255 | 276 | 262 | 269 | 262 | 241 232 | 9.6
e e 059 | 039 | 049 | 142 | 136 | 1.39 | 097 [ 0.80 | 089 | 0.70 | 0.60 | 063 | 342
F mean | 1.31 | 0.96 2.68 | 2.00 o1 | 171 159 | 1.35
8 |LSD% | A=0.15B=0.26 A=0.28 B=0.42 A=0.08 B=0.19 A=0.17 B1.29
AxB=NS. AxB=0.59 AxB=N.S. AxB=NS.
T, |118.15[102.15[110.15|162.32]127.44]144.38 138.05]120.75129.40128. 10/ 108951 1R 53| 302.96
2 T, [126.74[101.14[113.94/167.28|131.39|149.33 142.300125.751134.03]134.52| 1 1 1. 70123 11| 520,41
= T, |129.24[104.15]116.69|174.04/138.33|156.19 144.541126.85{135.69|136.89|1 13.50126 19} 534.76
2 g T. [138.28]120.58(129.43192.18{156.38/174.28|160.50)137.75 149.13(149.39(127 42{158 40| 591.24
_‘E’._“ Ty 8051 | 6731 | 73.91 | 95.10 | 72.92 | 84.01 | 77.01 | 66.33 | 71.67 | 74.26 | 62.01 | 63.14 297.73
3 mean |118.58] 99.06 158.18[125.29 132.48]115.49 124.63[105.12
O |LsD% | A=NSB=2013 |A=31.05B=2492 | A=13.99 B=20.76 | A=l 8 B=147
AxB=NS. AxB=NS, AxB=NS. AxB=NS
T, |137.75|122.63]130.19|248.75{222.76/235.76|242.00 223.781232.891 136 46]156.79]136.03] 755.47
- T,  [144.75(135.71{140.23[262.75(232.75(247.75|253.001236.75 244 RS 172.53]167.86]170.19| 80305
("3
B T,  [157.75/142.53|150.14274.79|257.50|266.14/257.05247.85 252.45[180.50{175.83{178 16/846.89
—
é a_; T.  |160.50|154.68(157.59(289.77(266.00{277.89(261.00|251.76/256.38|201.29 192.75/197.02| 888 2%
8% T 7920 | 75.19 | 77.19 [151.75]101.02{126.39(121.07[ 11531 | 118.19] 95.8R | T0.05 | 746 |409.23
S mean |135.99(126.15 245.56/216.01 226.82[215.09 161.33|154 46
L.S.D% | A=N.SB=28.43 A=24.06 B=55.46 A=N.S. B=49.60 A=NS.B=2534
AxB=NS. AxB=NS. AxB=NS. AxB=NS.
- T 35,78 1 39.55 | 42,06 |144.55]132.56|138.55(117.25[102.00{109.63{ 107.62| 100.58| [(4.09) 394.93
% T, 55.69 | 53.79 | 54.74 |156.76{156.59156.68{130.75 |11 1.75{121.25|117.53[106.60| L1200} 444 73
e TS 66.56 | 58.54 | 62.55 161.90|164.70{163.30]133.80(117.77|125 79|120.53{125.50] 123.01| 474 03
.‘g T. |90.30]70.90 | $0.85 |183.56{1G6.65|175.10{142.50/130.79|136.63 132.55/129.800131.18{523.7%
i > 33.95 | 27.32 | 30.63 | 80.91 | 65.26 | 73.09 | 73.01 | 36.38 | 64.69 | 69.91 | 56.78 | 6335 231 76
mean | 58.55|50.02 145.54[137.15 119.46103.74 109 63| 103 83
LS.D% | A=738 B=1L.11 | A=N.S.B=31.61 | A=781B=2527 | A=NS B=24(0
AxB=N.S. AxB=N.S. AxB=NS AxB=NS
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Table (4): Effect of nitrogen fertilizer forms, time of application and their interaction on
fresh forage yield, dry forage yield ,crude protein, crude fiber and ash yield of
ryegrass in 1999/2000 season.

Time of N| Nitrogen forms (A)
Traits |application] 1" cut 2" cut 37 cut 4™ cut Total
(B) AS | U |mean, AS | U [mean]| AS | U |mean| AS U |mean
T, | 479 | 448 | 464 | 8.58 | 637 | 747 [ 551 [479 | 515 | 496 [ 432 a6l | 219
3 T, | 512|475 | 494|980 858919747 | 686 | 716 | 597 | 549 | 571 27.02
R 533 | 485 | 5.00 [ 1047] 9.44 | 996 | 7.75 | 732 | 7.53 | 6.20 | 585 | 6.03 | 2R 6]
FE| T 635 | 580 | 6.07 | 12.06| 990 | 1098 | 9.83 | 8.49 | 9.16 | 7.86 | 6.79 | 733 | 3354
8% T 4141378 | 396|755 | 6.15 | 684 [ 486 | 453 | 469 | 438 | 408 | 423 | 1972
= " mean | 5.15 | 473 9.69 | 8.09 708 | 640 587 | 531
2 |LSD%| A=NS.B=0.50 A=0.88 B=1.31 A=0.86 B=1 353 A=0.66 B=1.27
AxB=NS. AxB=NS. AxB=NS. AxB=NS.
o T, 193 1 1.76 | 1.84 | 4.13 | 239 [ 3.26 | 222 | 1.82 | 202 | 2.03 | 1.80 | 1.92 904
3 T; | 270|205 | 237 | 477 [ 338 | 407 | 339 | 252 | 296 | 295 | 233 | 204 120
~o| T 303 | 229 | 266 | 5.07 | 4.76 | 492 | 3.94 | 325 | 359 | 342 | 263 | 303 | 142
as T 396 | 239 | 307 | 5.63 | 4.64 | 5.14 | 4.55 | 356 | 395 | 404 | 277 | 340 | 1566
S 8}  Té 183 | 142 | 162337205 ) 271 [ 206 | 158 [ 182 | 194 | 145 | 1L6Y | 784
[ mean | 2.69 | 1.98 359 | 344 323 | 251 788 | 2.19
Q |[LSD%| A=037B=04l A=0.28 B=0.76 A=0.45 B=0.63 A=11.94 B=0.60
AxB=0.58 AxB=NS. AxB=N.S, AxB=NS.
T, |96.34|77.44 8689 [126.09]102.20/114.15{110.14] 93.68 {10191} 95.29 | 78.016 | 86 6X 389,63
o T, [106.56|81.03 |93.79 |140.55(108.25/124.40|118.07|103.18]110.62) L1107} 90.53 | 10080 429,61
i‘ T, [116.32{93.73 [105.02{156.64|124.49(140.56{130.09(114.17|122.13|123.20{103.95| 1 13.5% 481.29
2 % T.  [129.95[104.17(117.06|173.96|141.73(157.85|145.45|124.98{135.21 | 137.70] 115.68| 126,69 36.%1
:-:-.-4 T, |62.11|51.28 [56.69|75.38 | 54.69|65.03 | 59.64 | 50.50 | $5.07 | 66.83 | S5 R1 | 6132 23811
3 mean |102.26| 81.53 134.52/106.28 112.68/ 9730 106.82| 8% 81
O | LSD%| A=NSB=1487 | A=9.15B=2799 | A=NS. B=2092 | A=16.24 B=I373
AxB=NS. AxB=NS. AxB=NS. AxB=NS.
T, |113.98]109.36]111.67[202.88[176.99]189.93|186.80{172.40/179.60/139.67|134.36/137.02 018 22
% T, 120.281122.15(121.21/225.48|203.48(214.48{205.70{183.08 194 39[155.231146.33]150.78| 68086
g,_., T, [131.84{128.27130.06{246.31{221.75{234.03{219.35{193.07|206.21 162 45| 158.25/160.55| 730.63
&
25| T, [144.45[139.21(14183(260.79238.40249.60(232.90|215.59|224.25{182. 1617448 178,32/ 794.00
m‘é"‘ Ts  |71.28]71.07 | 7117 {136.57 111.221123.890108.96{103.78]106.37] 86.15 | 8185 | 84 00 385 43
(] mean |116.37]114.01 2144119037 190.74[173.58 145.13[139.03
LSD% | A=N.3Db~27.39 A=N.§B=47.19 A=NS B=44 17 A=N.S. B=20.93
AxB=N.S. AxB=NS. AxB=N.S. AxB=NS.
- T, | 6686 54.01]60.43 [161.00[137.82{149.41[124.93[10145[113.19| 94 88 | 7714 | R6.01 400,04
% T, | 7226|5917 65.71 {173.17]152.25(162.71{133 69 111.43{ 122 56{110.2%) 88 21 | 99 24 1450.22
= T, | 7699]68,63 | 72.81 [189.09(171.18(130.13{147.18{130.55 /138 87/ L3 43108 03 {110.74 50255
2 T, 197.83|7699 | 87.41 [200.92(183.31{192.12]156 56143 89150 22| I35 811122781129 29} 339 04
E T, [37.34]35.15 (3624 [106.80] 86.31 [96.56 | 8030 [ 7441 | 7736 | 76.91 | 6246 | 69 0¥ {27 84
mean | 70.25 | 58.79 166.19|149.17 128.53[112 35 Lo 26[ 91 73 |
LSD% | A=9.16 B=13.77 | A=NS.B=3377 | A=NSB=25%4 A=NS B=2030
AxB=NS. AxB=NS. AxB=NS A<B=NS. |
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c- Forage quality:

The obtained data Tables (3 and 4) indicate that nitrogen form
significantly affected the crude protein except the first cutin both seasons
and 3™ cut in second season, where, the highest value was obtained from
plants fertilized with ammonium sulphate .

Furthermore, data in Tables (3 and 4) demonstrate that the effect of
nitrogen forms on crude fiber was insignificant in both seasons but the
significant effect was noticed only at the second cut of the first season.
Ammonium sulphate resulted in the maximum increases in all studied
characters compared with urea.

Data indicate that ash yield was significantly affected in the first cut
for both seasons and 3" cutin the first season. The insignificant effect was
noticed in the 2 . and 4™ cut in first seasons and 2, 3" and 4" cut in the
second seasons. It could be suggested that the increase in crude protein,
crude fiber and ash yields may be due to the increase in dry forage yield and
an increase in their percentages. Also, the second cut was superior in crude
protein yield in both seasons, crude fiber yield and ash yield, while the first
cut was the inferior. These results are similar to those found by Thomet et
al., (1990), Babnik (1993) and Zhang et al., (1995).

2- Effect of time application:
a- Growth characters:

Nitrogen application induced observable significant differences on
plant height, number of tillers/plant, and leaf area/plant in both seasons
Tables (1 and 2). The results indicate that splitting nitrogen to four doses (T4)
led to highest increases in all studied characters compared with the other
treatments. The increase percentages in plant height for the plants of (T4)
over the control amounted to 55.77, 72.57, 66.14, and 58.56% in the first
season and 55.07, 53.40, 48.77 and 53.82% in the second season at the four
cuts, respectively. The increase amounted to 71.65, 54.28, 76.67 and
77.23% and 42.61, 31.93,43.20 and 39.80% for number of tillers/ plant in
the four cuts in both seasons, respectively, The percentage increase was
39.75, 67.54, 47.01 and 43.55% and 34.31, 43.15, 37.86 and 36.81% for leaf
area/plant at the four cuts in the two seasons, respectively. Also, data
shown in Tables (1 and 2) indicate that time of nitrogen fertilizer application
insignificantly affected stem diameter in both seasons with the exception in
the second cut of the first season. Data also revealed that splitting nitrogen to
four doses (T.) markedly produced the highest value in stem diameter
compared with (Ts) in both seasons. On the other hand, the second cut was
superior in plant height, number of tillers / plant, leaf area / plant and stem
diameter in both seasons. The first cut was inferior in plant height, number of
tillers/plant, leaf area/plant and stem diameter in both seasons. This may be
due to growth activity during the second cut. These results are in agreement
with those given by Mahmoud et al., (1993), and Malko et al., (1993).

b- Forage yield:

The results in Tables (3 and 4) it is clear that the application of
nitrogen in four splits, % three weeks after sowing + Y before the second,
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third, and fourth cuts (T.), significantly increased fresh and dry forage yield
(ton/fed) of ryegrass. The greatest fresh and dry forage yields were given by
(To). In comparing Ty, Tz, Tzand Ty, with Ts as total of fresh and dry yield of
the four cuts, the increase in fresh forage reached 25.62, 107.35, 150.37 and
165.07% and 11.05, 37.02, 45.08 and 70.08% in both seasons respectively.
Also, dry forage yield increased by 32.46, 92.98, 150.88 and 181.29 and
1531, 5357, 81.12 and 99.74% at the same respective treatments. The
highest fresh and dry forage yields were obtained at the second cut, while the
lowest values for fresh and dry forage yield at the first cut in the two
successive seasons. The increases in fresh and dry forage yield may be due
to the nitrogen deficiency in the Egyptian soils and therefore its addition
promotes growth and photosynthesis and the accumulation of assimilates
and consequently yield are enhanced. These results agree with those of
Calancea et al., (1993), Mahmoud et al., (1993), Malko et al., (1993),
Zalewska and Nowak (1995) and Kasperczyk and Kacorzyk (1996).

c- Forage quality:

As presented in Tables (3 and 4) it is clear that crude protein, crude
fiber, and ash yields were significantly affected by the time of nitrogen
application in both seasons. The obtained data indicate that crude protein
yield increased with (T,) than the other treatments i.e. Ty, T3, Taand Ts. Also,
either crude fiber yield or ash yield followed the same trend.

The increase percentages for the plants of Ty, Ty, T, and T4 over the
control Ts reached (68.93, 74.79, 79.62 and 98.58%); (63.62, 80.42, 102.12
and 125.44%) in total of crude protein in the four cuts, (84.60, 96.23, 106.94
and 117.20%); (60.39, 76.65, 89.56 and 105.99%) in crude fiber and (70.41,
91.89, 104.80 and 126.00%); (46.17, 60.89, 79.58 and 99.77%) in ash yield,
respectively in both seasons. It could be suggested that the increase in crude
protein, crude fiber and ash yields may be due to the increase in dry forage
yield and an increase in their percentages. Also, the second cut was superior
in crude protein yield, crude fiber yield and ash yield, while the first cut was
inferior for the three respective yields. These results are similar to those
found by Thomet et al., (1990), Babnik (1993) and Zhang et al., (1995).

3. Effect of the interaction between nitrogen fertilizer forms and
application time on:

A- Growth characters:

The interaction between nitrogen form and time of application Tables
(1 and 2) had insignificant effect on plant height, number of tillers/plant, leaf
area/plant and stem diameter. On the other hand, the resuits clearly indicate
that ammonium sulphate in four doses led to the highest increase for plant
height, number of tillers/ plant, leaf area / plant and stem diameter in both
seasons.
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B- Forage yield:

The data also show that the interaction among the two studied
factors had insignificant effect on fresh and dry forage yield in both seasons
Tables (3 and 4). But the fresh yield atthe 1% cut of the 1 season and dry
forage yield at the 2™ cut of the 1% season and at 1% cut of 2™ season were
significantly affected. The highest values for fresh forage yield and dry forage
yield in both seasons, were obtained from ammonium sulphate applied in four
doses in both seasons

C- Forage quality

Tables (3 and 4) demonstrate that the interaction between the two
studied factors had insignificant effects on crude protein yield, crude fiber
yield and ash yield in both seasons. The highest value was obtained from
plant fertilized with ammonium sulphate divided to four parts (Ta).

CONCLUSION

it could be concluded that applying nitrogen fertilizer in four splits, Y
three weeks after sowing + Y% before the second, third and fourth cuts in the
form of ammonium sulphate produced good ryegrass plants for growth,
forage yield and forage quality under the conditions of Menoufia Governorate.
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