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ABSTRACT

The present investigation was conducted at
Giza Experimental Agricultural Research Station
(ARC) to study the effect of plant heights at cut-
ting as well as the rates of N fertilizer on forage
yield and quality of the new forage species; Tunis
grass ( Sorghum virgatum Hack.). The experimen-
tal design was split plot with three replications.
The study included three plant heights of cutting
i.e. 60, 90 and 120 cm and three rates of N (20, 30
and 40 kg N/cut/fad. with control treatment (zero
N). The trial was conducted in two successive
years; 2005 and 2006. Results showed that cutting
the plant at the height of 120 cm and fertilized
with 40 kg N/cut/fad. caused significant increases
in the accumulated fresh and dry forage yields and
chemical constituents i.e. fiber, ash and cell wall
contents (neutral detergent fiber (NDF) and acid
detergent fiber (ADF), while cutting the plant at
the height of 60 cm and fertilized with 40 kg
N/cut/fad. caused significant increases in protein
content, total digestible nutrient (TDN) and di-
gestible crude protein (DCP); and also toxic
chemical component ie. Hydrocyanic acid
(HCNpg/100g).

INTRODUCTION

One of the limitations of efficient livestock
production in Egypt is the lack of adequate
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amounts of high-quality forage, especially during
the summer. Therefore, great efforts have been
directed towards the improvement and introduc-
tion of new sources of summer forage crops. The
effect of fertilizing summer grasses with N has
been received more attention than the additions of
other nutrients, Perhaps because of the greater and
the more profitable responses obtained with N
application.

Many workers have shown that N fertilizer has
increased dry matter yield and crude protein con-
tent in Sudan grass and forage sorghum. Bassal et
al (1997) found that increasing nitrogen fertilizet
levels in sorghum had marked effects on plant
height, fresh and dry forage yields, and crude pro-
tein percentage. Each increase in nitrogen levels
up to30 kg N/ fad. /cut was associated with
marked increase in growth, productivity and qual-
ity of forage sorghum.

Gheit and Zeadan (2000) found that high lev-
els of nitrogen and phosphorus encouraged plant
growth and gave the tallest plants of forage sor-
ghum with thicker stem diameter. Fresh and dry
forage yields and protein content were increased
with increasing nitrogen level up to 120 kg N/ fad.

Moniker ef al (1976) found that as the date of
the first cut was delayed, the forage yield of sor-
ghum was increased.

Umerov et al (1978) obtained the highest yield
of Sudan grass when plants were cut four times/
year than three times/year and the highest yield of
forage sorghum was obtained when plants were
clipped after 40 or 50 days from sowing. Cutting
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frequency was found to be a major factor to influ-
encing dry forage yield. ,

Desai and Washko (1982) noticed that crude
protein content was higher in the first cut than in
the late cuts in forage sorghum.

Forage quality is the most important character-
istics of feed stuff. Producing and feeding the
highest quality forage possibly increases animal
performance, reduce feeding costs and ultimately
results in an increase return on time and money
invested in forage production.

Loyed and Gray (1970) found that the con-
centration (ppm) of HCN potential in the above-
ground plant parts were generally highest in sor-
ghum-Sudan grass hybrid; but intermediate in Su-
dan grass. Concentration of HCN-P in tillers,
leaves, stems, heads and roots generally decreased
as maturity advanced.

Easty ef al (1971) determined the cyanide in
some varieties of Sudan grass by continuous elec-
tro chemical method. They found that sorghum
cv’s Tifton contained 315 ppm, commercial 364
ppm, Piper 188 ppm, Sweet 420 ppm , L (109)
145 ppm and corn leaves 12 ppm.

Gorz et al (1979) found that Piper, Tifton and
Atlas sorghum varieties contained 431+ 31, 487 +
34 and 613 + 56 and 653 + 41, 1398 + 98 and 84
ppm HCN for whole leaf and split leaf, respec-
tively.

Variation in hydrocyanic acid potential was
studied in three Sudan grass strains and Sorghum-
almum Parody by Gorashi et al (1980) They
found that nitrogen application did not result in
significant change in HCN but strains and stage of
growth when sampled were highly and signifi-
cantly affected. They also found that HCN was
associated with N- level, being lowest at the low N
rate.

The present investigation aimed to study the
effect of different plant heights at cutting as well
as different rates of N fertilizer to identify the suit-
able plant height at cutting and rate of N fertilizer
which result in high forage yield of good quality
and low toxic components: of the new forage spe-
cies; Tunis grass (Sorghum virgatum Hack.).

MATERIALS AND METHODS

The present study was carried out at the Agri-
cultural Research Station Farm at Giza, ARC. in
the two successive years; 2005 and 2006. Physical
and chemical analysis of the soil is presented in
Table (1).

Table 1. Physical and chemical analysis of the soil
before conducting the experiment.

Physical analysis

Fine Field
Coarse i Satura-
Sand Silt% Clay % capacity
Sand % tion %
% %
3.9 27.0 264 427 29.2 49.0
Chemical analysis
Electrical .
) Organic Avail-  Avail-
Conduc- Total N
o pH  matter able K ableP
tivity o %
m m
(ds/m) ° pp pp
1.35 8.21 1.54 0.15 345 9.5

The experiment was carried out on the new
forage crop; Tunis grass (Sorghum virgatum
(Hack.); syn. Andropogon sorghum (L.); syn. Hol-
cus virgatus (Bailey) Fam.: Poaceae

This new forage crop was identified by the
Flora and Phytotaxonomy Research Department,
Agricultural Museum, Dokki, Giza, Egypt.

The experiment included 12 treatments, which
were the combination of three- plant heights at
cutting (60, 90 and 120 cm) and four levels of
nitrogen application (no addition (control), 20, 30
and 40 kg N/cut/fad.). The treatments were ar-

-ranged in a split plot design with three replicates.

Plant heights at cutting were arranged at random
in the main plots, whereas the levels of nitrogen
fertilization were assigned at random in the sub-
plots. Each sub plot was 9 m° (3 x 3 m) and seed-
ing rate was 20 kg seed/ fad. The trial was sown
on in rows 20 - cm apart on 5 May 2005 and con-
tinued to November 2006. Phosphorus fertilizer as
Super phosphate 15.5% P,Os and potassium fertil-
izer as k sulphate 48 % K,0O were added in a sin-
gle dose before sowing at a rate of 200 kg/fad. and
100 kg/fad., respectively. Nitrogen fertilizer was
applied as ammonium sulphate (20.6 % N) at three
rates of 20, 30 and 40 kg N/fad. The N doses were
applied after 21- day of sowing and after every cut
during the growing seasons. The trial included 12
cuts, six cuts in every summer season from May to
November based on 60 cm plant height at cutting
and five cuts based on 90 and 120 cm plant height
at cutting, whereas no cuts were taken in the win-
ter seasons of the two years because the plant re-
covering was very weak. The last cut in the first
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year was taken in November 2005. The plant be-
gan to flower at the end of February 2006, and
gave mature seeds at the end of April 2006. At the
beginning of May 2006, the recovering began to
be rapidly and economical for cutting, so the first
cut in the second year 2006 was taken in May,
while the last cut was taken at the first of Novem-
ber 2006. Table (2) present plant age and date of
cutting for the different treatments of plant height
at cutting for all taken cuts in the two years of
study.

Studied traits included
1- Forage yield

A- Fresh forage yield (t/fad.): plots were
hand clipped and weighed in kg/ plot, then trans-
formed to vfad.

B- Dry forage yield (t/fad.): Sub samples of
100 g each were dried at 105 ° C till constant
weight and dry matter percentage was estimated.
The dry forage yield (t/fad.) was calculated by
multiplying fresh forage yield (t/fad.) with dry
matter percentage (DM %)

2- Chemical composition

Chemical analysis followed the conventional
method outlined by the Association of Official
Agricultural Chemists A.O.A.C. (1980), on dried
samples for the five cuts of the first year, after
grinding using Hammer mill kept in labeled plas-
tic bags for chemical analysis, then these samples
were analyzed to determine crude protein (CP %),
crude fiber (CF %) and ash %. Digestible crude
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protein (DCP %) was calculated according to the
equation of Church (1979),
as: DCP % = CP * 0.929 - 3.48.

Total digestible nutrients (TDN %) calculated

according to equation of Church (1979),
as: TDN % =50.41+1.04*CP - 0.07*CF.

Cell wall constituents (acid detergent fiber
(ADF) and neutral detergent fiber (NDF) was de-
termined according to the method of Goering and
Van Soest (1970). Hydrocyanic acid (pug/100gm)
was determined according to the method of Has-
kin er al (1988). Data were statistically analyzed
according to the procedures outlined by Snedecor
and Cochran (1980) using MSTAT- C computer
program Ver.4 (1986).

RESULTS AND DISCUSSION
1- Forage yield

1-1- Effect of plant height at cutting on forage
yield

Results in Tables (3 and 4) revealed that fresh,
dry and accumulated forage yields (t/fad.) were
significantly affected by the studied plant heights
at cutting. This was true for all harvested cuts in
the two growing years except for the fourth cut in
both years for the fresh forage yield and for the
fifth cut in the first year for the dry yield. The
highest fresh, dry and accumulated forage yields
were obtained from the treatment of 120 cm plant
height at cutting. Results showed significant dif-
ferences in fresh and dry forage yield between 60
and 120 cm plant height at cutting,

Table 2. Plant age in days for the plant height at cutting treatments in the first and second years.

Iirst year

Plant From sowingto From I"cutto From2™cutto From3“ cutto From 4™ cutto From S* cutto
height 1" cut 2% cut 3% cut 4" cut 5" cut 6™ cut

PA* Date PA. Date PA.  Date PA  Date P.A.  Date P.A.  Date
60 Cm 31 21/6 20 11/7 22 2/8 20 22/8 30 219 35 26/10
90 Cm 38 28/6 25 2317 26 18/8 30 17/9 37 24/10 - -
120Cm 44 4/7 30 3/8 31 3/9 38 10/10 45 25/11 - -

Second year

60 Cm - 21/5 25 15/6 23 6/7 21 2717 21 17/8 25 11/9
90 Cm - 28/5 32 30/6 30 3077 25 24/8 28 21/9 - -
120Cm - 6/6 40 16/7 35 20/8 33 22/9 40 2/11 - -

* P.A. = Plant uge

Annals Agric. Sci., 53(1), 2008




160 Abdel-Aziz and Abdel-Gawad

The increases in fresh and dry yields ranged from
78.7 to 14 % and from 73.8 to 5.2 % from the first
to the fifth cut in the first year, respectively, while
in the second year it ranged from 42.2 to 34.1 %
and from 41.7 to 47.4 %. The increases in the ac-
cumulated fresh and dry forage yields were 32.2
and 36.0 % in the first year and 21.4 and 24.4 % in
the second year. On the other hand, the data pre-
sented in Tables (3 and 4) showed significant
differences in both fresh and dry forage yields
between cutting at 90 and 120 cm plant height, but
differences were lower if compared with those
obtained between cutting at 60 and 120cm plant
height. Although, 60 cm plant height at cutting
gave six cuts in each of the two years, the accumu-
lated yield of these six cuts was lower as com-
pared with the accumulated yield of the five cuts
of 120 cm plant height at cutting in the two years.
Thus delaying cutting or grazing to plants to be
more mature could lead to higher forage yield.

1-2- Effect of nitrogen fertilizer rates on forage
yield

Results in Tables (3 and 4) revealed signifi-
cant differences on forage yield .This were true for
all harvested cuts in the two years with few excep-
tions. Results also showed that 40 kg N/cut/ fad.
gave the highest values of accumulated fresh and
dry forage yields, while the control treatment gave
the lowest. The increases in the accumulated fresh
forage yield amounted 27.9 % in the first year and
27.9 % in the second year, while the increases in
the accumulated dry forage yield amounted 22.9
% in the first year and 21 % in the second year as
compared with the control.

This increase in fresh and dry forage yields
due to the increase of nitrogen fertilizer may be
attributed to the good root system and its high
efficiency in absorbing soil nutrients, and mini-
mize its loss by leaching. (Leslie, 1981)

1-3- Effect of plant height at cutting and N fer-
tilizer rates interaction on forage yield

Data presented in Tables (3 and 4) demon-
strated the significant effect of the above- interac-
tion on both fresh and dry forage yields in all har-
vested cuts as well as the accumulated fresh and
dry forage yields. The increases in the accumu-
lated fresh and dry forage yields with increasing N
rates were not equally the same under the three
used plant heights at harvest. The increases in both
fresh and dry forage yields due to the increase of

N from 20 to 40 kg N did not reach the significant
levels with cutting the plant at 60 and 120 cm
plant height but it reached the significant level
with cutting at 90 cm plant height .

2- Chemical constituents

2-1- Effect of plant height at cutting on chemi-
cal constituents

The effect of plant height at cutting on CP, CF
and ash contents was significant in all cuts as
shown in Tables (5 and 6). Results showed
clearly that while increasing plant height at cutting
from 60 to 120 cm decreased significantly the
crude protein contents it increased greatly both
crude fiber and ash contents. This was true with all
cuts at different plant height at cutting.

2-2-Effect of N fertilizer rate on chemical con-
stituents

Regarding the effect of N fertilizer rates on
chemical constituents (CP, CF and ash contents),
the results in Tables (5 and 6) indicated signifi-
cant differences between the different rates of N
fertilizer. Results showed that there were signifi-
cant increases in crude protein, crude fiber and ash
contents by increasing the N rate. This finding
hold fairly true in all cuts. As an average of all
cuts, the increase in the CP, CF and ash contents
amounted 42.5, 5.3 and 7.5 % as compared to con-
trol. :

2-3-Effect of plant height at cutting N fertilizer
rates interaction on chemical constituents

The effect of the above interactions on the
studied chemical constituents was statistically
significant as shown in Tables (5 and 6). The in-
creases in the CP content with increasing of N
rates were greatly higher when cutting plants at 60
cm height (11.77 %) if compared with that of cut-
ting at 120 c¢cm height (9.37 %). The increases in
both fiber and ash contents due to increases of N
levels under 60 cm plant height at cutting were
significantly lower (29.88,12.89 %) than that re-
corded with 120 cm plant height at cutting (33.74,
13.10 %) as average of all cuts.

These results agreed with Worker and Mar-
ble (1968) who reported that protein content var-
ied significantly by stage of harvest in Sudan grass
and the maximum value was recorded at the boot
stage and decreased as harvest was delayed.
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Treats. Fresh forage yield (V fad.)

Season (2005 ) { 2006 )

Tresmentouwts Cut; Cut; Cuty Cuty Cuts Cutg AC'  Cut; Cuty Cuty Cutqy Cuts Cuty AC
A- Plant height at cutting (cm)

60cm 244 7.38 4.40 5.16 513 463 29.15 447 5.54 10.09 6,99 7.08 537 3973
90¢m 821 700 691 619 550 - 33.82 564 811 811 758 849 - 37.93
120cm 11.44 1070 8.66 8.30 5.90 - 45.00 7.78 1140 983 10.82 10.74 - 50.57
LSD0.05 2.98 2.68 3.10 NS 1.83 - 11.52 097 4.02 1.75 NS 2.80 - 10.09
B- Nitrogen application (kg N/ fad.)

Control 7.10 7.21 4.74 4.67 3.46 132 2852 555 7.66 7.47 549 6.22 097 3336
20kg N 6.97 8.30 6.18 6.26 373 132 3278 59! 8.67 9.63 8.67 8.62 175 4325
30kg N 7.80 8.75 7.66 7.19 4.47 ‘ 191 3778 626 8.83 1048 970 1058 226 '48.10
40kg N 759 918 805 794 517 162 3954 639 824 980 999 965 218 4626
LSD0.05 NS 130 138 120 102 023 38 NS NS 280 138 19 036 501
AxB-Interaction

60 cm+O N 310 572 350 443 420 397 2492 490 653 770 446 467 292 3117
60 cm+20kg N 226 6.77 4.20 4.90 4.55 397 2665 455 5.83 1143 852 6.83 525 4242
60 cm+30kg N 229 770 502 572 560 572 3204 467 560 1073 7.8 1003 677 4566
60 cm+40kg N 212 933 490 560 6.8 485 3299 455 420 1050 742 677 653 3967
90 contO N 677 490 478 469 338 - 2452 490 607 782 443 548 - 28.70
90 cm+20kg N 754 677 595 548 2.80 - 2854 525 828 735 653 782 - 35.24
90 cm+ 30kg N 9.33 8.40 8.05 6.88 3.73 - 3640 595 8.75 8.63 887 10.03 - 42.23
90 cm+ 40kg N 922 793 8.87 7.70 4.08 - 3780 6.45 9.33 8.63 10.50 10.62 - 45.53
120 cm+0 N. 1143 1102 595 4.90 2.80 - 36.11 684 10.38  6.88 7.58 8.52 - 40.21
120cm+20kg N 1111 11.38 840 840 385 - 4314 793 1190 1009 1097 1120 - 52.09
120 cm+30kg N 1178 1015 992 898 - 4.08 - 4492 817 1120 1027 1237 1157 - 53.57
120 cm+40kg N 1143 1027 1038 1051 525 - 47.84 817 1213 1209 1237 1167 - 56.42
LSD 0.05 236 225 239 207 176 - 666 149 206 48 238 329 - 8.67

* AC: Accumulated yield
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Table 4. The influence of plant height at cutting, N fertilizer rates and their interaction on dry forage
yield (t /fad.) of Tunis grass.

Treats, Dry forage yield (t /fad.)

Seasons (2005) (2006 )

Treatment\cuts Cut; Cut; Cuty Cuty Cuts Cutg AC Cut; Cuty Cuty Cuty Cuts Cutg AC

A- Plant height at cutting (cm)

60cm 0.43 0.97 0.72 0.59 0.76 0.68 4.14 0.70 0.97 1.87 1.06 0.82 0.74 6.15
90cm 1.05 0.98 0.81 1.12 0.77 - 473 0.86 1.47 1.42 1.19 1.40 0.0 6.33
120cm 1.64 1.62 1.10 1.31 0.80 - 6.47 1.20 2.10 1.46 1.83 1.56 0.0 8.14
LSD 0.05 0.37 0.34 0.49 0.34 NS - 1.41 0.18 0.98 0.37 0.45 035 - 1.59

B-Nitrogen application (kg N /fad.)

Control 1.03 113 0.64 0.70 0.56 0.22 428 0.90 1.38 1.35 0.96 0.98 0.15 5.72
20kgN 0.99 1.21 0.84 0.98 0.56 0.20 4.77 0.88 1.59 1.71 1.36 1.21 0.25 7.00
30kg N 1.07 117 0.99 .11 0.69 0.27 5.31 0.93 1.63 1.69 1.53 1.45 0.32 7.54
40kg N 1.06 1.24 1.02 1.23 0.77 0.21 5.55 0.96 1.44 1.58 1.60 1.38 0.28 7.24
LSD 0.05 NS NS 0.20 0.20 NS 0.04 0.68 0.12 0.25 0.52 0.29 026 0054 092

AxB-Interaction

60 cm+O N 0.56 077 0.35 0.53 0.66 0.65 3.72 0.73 1.17 1.50 0.68 0.58 0.44 5.10
60 cm+20kg N 0.39 0.95 0.74 0.55 0.64 0.59 3.86 067 1.02 218 1.32 079 075 6.73
60 cm+30kg N 0.41 1.07 0.82 0.65 0.87 0.82 4.64 0.67 1.01 1.85 112 1.14 0.95 6.74

60 cm+40kg N 0.34 109 076 0.61 089 064 432 072 0.68 1.95 112 074 0.83 603

90 em+0 N 0.85 0.77 0.57 0.81 0.59 - 3.59 o 1.4 ‘ 1.38 0.76 1.0 - 4.95
90 cm+20kg N 0.88 0.90 0.70 0.94 0.46 - 3.89 0.78 1.41 1.43 1.02 1.29 - 593
90 em+ 30kg N 1.20 1.21 0.93 1.30 0.61 - 5.24 0.94 1.59 1.50 1.35 1.61 - 6.99
90 cm+ 40kg N 1.24 1.02 1.04 1.43 0.65 - 5.39 1.00 1.76 1.36 1.65 1.68 - 7.45
120 cm+O N 1.67 1.85 0.79 0.75 0.45 - 5.52 1.26 1.88 1.19 1.44 1.34 - 7.11
120 cm+20kg N 1.69 1.76 1.19 1.44 0.57 - 6.56 1.19 232 1.52 1.74 1.56 - 8.33
120 cm+30kg N 160 124 1.23 1.39 0.60 - 6.06 1.16 1.89 1.43 2.02 1.72 - 8.23
120 em+40kg N 1.61 1.62 1.26 1.66 0.78 - 6.93 1.19 2.29 1.7 2.10 1.60 - 8.90
LSD 0.05 048 0.45 ] 0.34 0.34 NS - 1.17 0.21 0.44 0.90 0.50 0.45 - 1.60

* AC: Accumulated yield
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Table S. The influence of plant height at cutting, N fertilizer rates and their interaction on chemical con-

stituents (CP% and CF %) of Tunis grass.

L

Chemical constituents

Treats.
CP% CF %

Treatments\cuts Cut; Cut; Cut; Cut, Cuts Mean Cut;, Cut, Cut; Cuty, Cuts Mean
A-Plant height at cutting (cm)
60cm 9.83 9.42 1045 1000 980 990 27.56 31.54 2897 30.06 30.63 29.75
90cm 9.00 10.17 979 9.02 8.53 930 3173 3189 3136 3194 3150 31.68
120cm 843 930 777 724 698 794 3391 3359 3122 3200 3238 3262
LSD 0.05 276 007 009 008 004 005 004 004 004 004 004 004
B-Nitrogen application (kg N fad’)-
Conurol 6.87 849 794 737 133 7.60 30.83 3156 29.08 30.16 3048 3042
20kg N 869 890 838 7.77 869 828 3084 3267 3053 3076 31.02 3117
30kg N 937 980 983 935 895 946 30.89 3236 3097 3213 3209 31.69
40kg N 1141 1134 1120 1051 977 1085 31.71 3276 31.50 3227 3242 3213
LSD 0.05 0.07 006 005 004 0.03 0.03 0.06 0.03 0.03 0.03 0.03 0.03
AXxB- Interaction
60 cm+0 N 7.75 853 , 942 834 842 849 28.69 3143 27.59 29.06 29.51 29.26
60 cm+20kg N 868 865 962 948 930 9.18 2808 3269 29.81 2981 30.17 30.11
60 cm+30kg N 10.56 943 1097 10,73 10.60 1045 2645 3052 2927 31.02 3155 2976
60 cm+40kg N 12.14 1258 1181 1146 1087 11.77 27.02 31.51 2923 3035 3128 29.88
90 cmt+0O N 6.91 840 7.86 7.11 6.93 7.44 3043 30.88 30.94 30.07 3026 30.51
90 cm+20kg N 8.73 9.38 8.78 7.89 7.79 851 3094 3189 3138 3076 3084 31.16
90 cm+ 30kg N 883 1022 1011 970 8386 9.54 3198 3241 3122 3346 3234 3228
90 cm+ 40kg N 11.54 12,68 1240 1136 1055 11.70 3356 3234 3190 3346 3255 3277
120 cm;ro N 594 8.53 655 6.65 6.64 686 3337 3238 2872 3136 31.66 31.50
120 cm+20kg N 849 866 774 594 597 7.16 33.50 3344 3040 31.73 3206 3222
120 cm+30kg N 8.73 9.75 840 764 740 838 3426 34.15 3242 3193 3237 33.02
120 cm+40kg N 1056 1027 940 873 790 937 3452 3440 3337 3299 3347 3374
LSD 0.05 0.12 0,11 0.09 0.08 0.05 0.03 0.11 0.05 0.05 0.05 0.05 0.05
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Table 6. The influence of plant height at cutting, N
fertilizer rates and their interaction on
Ash % of Tunis grass.

Treats. Chemical constituents
ASH %

Treatments/ cuts  Cut Cut , Cuty Cut( Cuts Mean
[A- Plant height at cutting (cm)

60cm 11.83 1199 1170 13.09 1313 1233
90cm 12.14 1239 1361 1249 1263 12.65
120cm 1230 1233 1359 1243 1261 1265
LSD 0.05 0.04 0.04 0.04 004 004 0.04
B- Nitrogen application (kg N fad™".)

Control 11,71 11,520 1236 1229 1236 12.05
20kg N 12.08 12,18 1290 1249 1257 1245
30kg N 1225 1247 1309 1275 1286 12,67
40kg N 1232 1275 1350 1314 1285 13.02
LSD 0.05 0.03 0.03 0.03 003 003 0.03
AxB- Interaction

60 em+O N 11.65 11.60 116 1245 1251 11.87
60 cm+20kgN 11,74  11.85 11.65 1285 1274 12.16

60 cm+30kg N 11.94 1218 11.89 1316 1319 1240
60 cm+40kg N 12.01 1235 12,10 1392 1407 12389
90 cm+0 N 11.82 1158 1300 1213 1223 1215
90 cm+20kg N 12,11 1251 13.67 1227 1244 1260
%0 cm+30kgN 1226 12,69 1374 1261 1267 1279
90 cm+ 40kg N 1237 12,78 1402 1293 1318 13.05
120 cm+0O N. 1166 1138 1292 1228 1236 1212
120 em+20kgN 1240 1219 1340 1236 1254 1258
120 em+30kg N 12,56 1261 13.66 1248 1274 1281
120 em+40kg N 1260 1314 1439 1259 1280 1310
LSD 0.05 0.05 0.05 0.05 005 005 0.05

3- Nutritive values

3.1. Effect of plant height at cutting on TDN
and DCP

Results of TDN and DCP contents of Tunis
grass as affected by the different plant height at
cutting are presented in Table (7) Significant dif-
ferences in TDN and DCP contents were recorded
among the different plant height at cutting. As
average of all cuts, 60 cm plant height at cutting
recorded the highest TDN and DCP contents
(58.62 and 5.68 %) and lowest values (51.37 and
3.90 %) were recorded with thel20 cm plant
height at cutting.

3-2- Effect of N fertilizer rate on TDN and DCP

Results in Table (7) revealed that increasing
the N rates increased significantly and to different

rates the % of TDN and DCP in all taken cuts. As
an average of all cuts the treatments of 40 kg
N/cut/fad. gave the highest values of TDN and
DCP 59.44 and 6.60 % .

3-3- Effect of plant height at cutting and N fer-
tilizer rates interaction on TDN and DCP

The effect of this interaction on TDN and DCP
contents was statistically sighificant as shown in
Table (7). The highest increases in the TDN and
DCP contents with increasing N rates were ob-
tained when plant cutting at 60 cm if compared
with that of cutting at plant height of 120 cm and
90 cm as average as an average of all cuts.

4- Cell Wall Contents

4-1- Effect of plant height at cutting on NDF
and ADF

The data presented in Table (8) showed sig-
nificant differences due to cutting treatments. Cut-
ting at 120 cm plant height, recorded the highest
value of NDF and ADF contents, while cutting at
60 cm height gave lowest values. This finding
hold fairly true in all cuts.

4-2- Effect of N fertilizer rate on NDF and ADF
contents

The rates of N fertilization presented in Table
(8) indicated significant differences in NDF and
ADF contents. This was true for all harvested cuts.
Treatment of 40 kg N/cut/fad. gave the highest
values of NDF and ADF. The increases in the
NDF and ADF amounted 1.6 and 2.7 % as com-
pared to the control on the level of average cuts.

4.3. Effect of plant height at cutting s2d N fer-
tilizer rates interaction on NDF and ADF
contents

The effects of the above interaction on NDF
and ADF contents were statistically significant
with few exceptions as shown in Table (8). The
increases in the NDF and ADF contents with in-
creasing N rates were not at the same level under
the three levels of plant height at cutting. The in-
creases in NDF % due to increases in N rates
amounted to 2.78, 1.56 and 0.66 % of the control
with 60, 90 and 120 cm plant height at cutting. An
opposite trend was noticed with ADF contents, in
which the increases in ADF amounted 2.17, 1.28
and 5.05 % of the control with 60, 90 and 120 cm
plant height at cutting as an average of all cuts.
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‘Table 7. The influence of plant height at cutting, N fertilization and their interactions on nutritive values
(TDN% and DCP %) of Tunis grass.

Treats. TDN% DCP (%)

Treatments\cuts Cut; Cut, Cut; Cut, Cuts Mean Cut; Cut, Cuty Cut, Cuts Mean
A-Plant height at cutting (cm)

60cm 5870 58.00 59.25 58.70 5845 5862 565 527 623 581 545 568
90cm 57.55 5875 5839 5755 5708 5786 488 597 561 489 445 516
120cm 56.80 57.73 5622 5570 5540 5137 435 516 374 324 3.00 390
LSD 0.05 005 008 012 008 004 004 005 006 008 008 039 011
B- Nitrogen application (kg N fad™'.)

Control 5539 57.02 5663 5596 5590 56.18 290 440 390 - 337 310 353
20kg N 5729 5737 5699 5634 5623 5684 459 478 431 373 366 422
30kg N 57.99 5834 5835 5789 5747 5801 522 562 565 521 484 531
40kg N 60.06 5991 59.85 59.08 5830 5944 7.12 706 692 629 560 6.60
LSD 0.05 008 007 019 004 003 005 007 006 0.04 003 033 006
AxB-Interaction

60 cm+0 N. 5646 57.08 5827 57.05 57.10 $57.19 371 444 527 427 367 4127
60 cm+20kg N 5766 57.11 5832 5818 5796 5785 475 455 545 532 515 505
60 cm+30kg N 59.54 58.08 59.77 5939 5922 5920 633 527 671 648 637 623
60 cm+40kg N 61.14 5973 6064 6020 5952 6025 780 682 749 716 662 7.17
90 cm+0 N 5547 5698 5641 5570 5550 5601 294 432 382 313 296 343
90 cm+20kg N 5732 5793 5734 5646 5635 57.08 4.62 523 468 385 376 442
90 cm+ 30kgN 5735 5877 58.74 58.16 5736 5808 472 601 592 553 475 539
90 cm+ 40kgN  60.06 6133 61.07 5988 59.10 6029 724 830 803 707 632 139
120 cm+0 N 5425 57.00 5521 55.13 5510 5534 204 444 260 270 268 2.89
120 cm+20kg N 56.89 57.07 5529 5437 5437 5560 4.40 4:57 278 204 207 317
120 cm+30kg N 57.09 58.16 56.55 56.12 5584 5675 462 558 432 361 339 430
120 cm+40kg N 5898 5868 57.85 57.18 5628 5779 633 6.06 525 462 38 522
LSD 0.05 013 0.12 032 008 005 009 012 011 008 005 056 0.11
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Table 8. The influence of plant height at cutting, N fertilizer rates and their interaction on cell wall con-

tents (NDF % and ADF %) of Tunis grass

Treats. NDF % ADF %

Treatments\cuts Cut; Cut; Cuty Cut, Cuts Mean Cuty Cut; Cut; Cut, Cuts Mean
A-Plant height at cutting (cm)

60cm 66.91 68.71 6532 6653 6629 66.75 3428 39.65 41.65 40.69 3936 39.13
90cm 69.68 70.60 6270 68.87 70.08 68.39 39.74 3865 4249 3974 40.17 40.16
120cm 7127 7352 6578 6946 66.24 69.26 42.26 43.47 4458 4348 40.80 4292
LSD 0.05 052 059 057 062 041 0.17 - 028 0.51 0.71 048 039 024
B- Nitrogen application (kg N fad™".) .

Control 68.86 71.68 64.19 6739 6637 6770 37.85 41.71 42.03 40.86 38.82 4025
20kg N 6778 70.63 6559 6841 69.05 6829 39.12 40.61 4187 4070 4049 40.56
30kg N 70.00 69.69 62.86 68.60 67.50 67.73 38.16 39.74 4336 42.77 39.82 40.77
40kg N 70.52 7178 65.77 68.74 67.24 68.81 3991 4032 4436 4090 4131 4136
LSD 0.05 084 079 059 060 088 033 0.58 0.51 0.51 042 044 0.69
AxB- Interaction

60 cm+0 N 65.61 6959 64.03 6525 6338 6557 33.64 4055 3837 4122 3940 38.64
60 cm+20kg N 63.49 6956 67.13 6697 6731 6689 3524 39.80 39.88 40. 17 40.32  39.08
60 cm+30kg N 69.14 68.4]1 64.54 67.58 66.15 67.16 3290 3937 4490 41.64 3858 39.31
60 cm+40kg N 69.44 6729 6559 6632 6832 6739 3533 3889 4343 3972 39.16 3948
90 cm+0 N 68.58 71.72 64.18 6649 6929 68.05 3793 3996 43.53 38.40 39.09 39.78
90 cm+20kg N 69.19 70.00 62.06 69.53 71.75 68.51 3970 40.12 40.84 38.73 40.77 40.03
90 cm+30kg N 7037 67.82 6192 6929 69.96 67.87 4031 36.66 4330 4247 39.95 40.54
90 cmt+40kg N 70.59 72.84 62.63 70.14 6934 69.11 41.03 37.87 4228 3937 4088 4029
120 cm+0 N. 7238 7373 6435 7042 66.44 6946 4198 4460 44.17 4294 3798 42.34
120 cm+20kg N 70.71 "72.32 67.58 68.73 68.09 6949 4241 4191 4491 43,19 40.38 42.56
120cm+30kg N 7048 7285 62.12 6892 6639 68.15 4127 43.18 4186 44.19 4093 4229
120 cm+40kg N 71.52 7520 69.09 69.76 64.05 69.92 4336 44.19 4737 43.61 43.890 4448
LSD 0.05 1.46 138 1.02 1.0 1.53 0.58 1.00 0.89 0.89 0.72 0.77 1.19

5- HCN content

5.1. Effect of plant height at cutting on Hydro-
cyanic acid content (HCN)

Results in Table (9) indicated significant dif-
ferences in content of HCN pg/100 gm due to cut-
ting Tunis grass at different plant height. The de-
creases in HCN content due to the increases of
plant height at cutting reached the significant level
in all cuts with the exception of the first two cuts
in which these increases did not reach the signifi-
cant level. The results in Table (9) showed that

cutting at 60 cm plant height gave the highest
value of HCN (0.9 pg/100g), while cutting at 120
cm plant height gave the lowest value (0.72
ng/100g) as an average of all cuts.

5-2- Effect of N fertilizer rates on HCN content

The effect of N rates on HC N content was sig-
nificant except between 30 and 40kg N/cut/fad. As
an average of all cuts the treatment of 40 kg
N/cut/fad. gave the highest value of HCN (1.00pug/
100g). The increases of HCN amounted 33.0 % as
compared to the control.
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Table 9. The influence of plant height at cutting, N
fertilizer rates and their interaction on
HCN (pg/100g) of Tunis grass.

Treatments\cuts Cut; Cut; Cuty  Cuty  Cuts Mean

A- Plant height at cutting (cm)

60cm ‘ 072 070 084 102 128 091
90cm 069 067 076 087 101 080
120cm 057 056 068 081 098 072
LSD 0.05 021 016 0.12 0035 008 0.06

B- Nitrogen application (kg N fad™.)

Control 054 052 065 078 088 0.67
20kg N 0.59 _0.60 070 083 093 073
30kg N " 069 069 080 090 112 084
40kg N 083 077 089 109 143 100
LSD 0.05 027 016 015 016 016 008

N rates under the three studied plant heights at
cutting, the values of increases were not the same.
These increases amounted 53. 94, 44.77 and 43.33
% of the control with cutting at 60, 90 and 120 cm
plant height as an average of all cuts.

6- Seed yield (kg/fad.)

6-1- Effect of plant height at cutting and N fer-
tilizer rates interaction on seed production

Results in Table (10) reveal that no significant
differences were detected in the interaction be-
tween plant height at cutting and N fertilizer rates
in seed yield, and the treatment of 120 cm plant
height at cutting with 40 kg N/cut/fad. gave the
heights yield of seed yield (281.9 kg/fad.).

Table 10. The influence of plant height at cutting,
N fertilizer rates and their interactions
on seed yield (Kg /fad.) of Tunis grass

AXB- Interaction

60 cm+ON 064 064 072 083 0595 6.76
60 cm+20kg N 069 0.65 079 089 0.99 ' 0.80
60cm+30kgN 071 072 085 097 136 092
60cm+40kg N  0.84 080 098 140 180 1.17
90 cm+0 N 057 050 067 077 083 0.67
90cmt+20kg N 062 062 069 08F 089 072
90 cm+30kgN 071 074 080 090 100 083
90cmt+40kgN 085 0.81 089 098 130 097
120 cm+0O N 041 043 055 074 085 0.60
120cm+20kg N 047 0353 063 078 091 0.66
120cm+30kg N 064 060 074 0.83 099 076

120cm+40kgN 077 069 080 0.88 1.18 086

LSDOOS .. .047..027 026. 028 028 013

5-3- Effect of plant height at cutting and N fer-
tilizer rates interaction on HCN content

The effect of the above interaction on HCN

(ng/100gm) was significant. In spite of the signifi-

cant increases in HCN content by the increases in

Plant N —rates (B)
height at Mean
cutting 0 20 30 40
(A) .
60 Cm 2064 2442 2543 2627 2419
90 Cm 1947 2125 1956 2683 2178
120Cm 2098 2242 2394 2819 2388
Mean 203.6  227.0 2297 2710 -
LSD0.05 A=51.56
B =25.85
AxB=11.21
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