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RESULTS AND DISCUSSION

1. Effect of Sowing Date on the Growth, Yield and

Chemical Composition of Sorghum,

A. Effect_on growth characters:
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l, Plant height:

Thé data present in Tables(5 and 6)demonstrate the
effect of the sowing date on the plant height of sor-~
ghum at different cuts,
Sowing date showed a significant effect on plant height
of sorghum at different cuts in the two successive Seasons,
Plant height decreased significantly by delaying the time
of sowing after 16 th June and 17 th May in the first and
Second seasons, respectively. The superiority in the plant
height of earlihg gowing might be attributed to the favo-
rable climatic condition prevailing during the growth of
sorghum plants or the photoperiod(Tables2 and3 ) Similar
results were obtained by Fergany (1967), Minor (1971) and
Ebrahim (1982), They reported that plant height decreased
with delay sowing in forage sorghum,

2., Stem diameter:

The data present in Tables(5 and 6Yindicate that sowing
dates had a significant effect on stem diameter in the
both seasons, Stem diameter of sorghum plantg significantly
decreased with delaying sowing date in the two season,
The last sowing date at July 1, produced significantly
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thinner stalks than the other planting dates, Such
result was obtained by Fergany (1967) and Ebrahim
.(1982). They reported that stem diameter decreased
as planting date was delayed from April 15 to June 1.
3. Number of stems/m°:

Sowing dates had a significant effect on number
of stems/m2 in the two successive seasons (Tables 5
and ¢ ). Generslly, there was a downward trend for
the number of stems/’m2 ag sowlng date was dalyed, Lower
number of stems/m° was obtained from later sowing of
July 1 in the both seasons. On the other hand the early
sowing date increased significantly the number of stems/m2
in the two seasons, These results may be attributed to
the good growth characters at the early sowing date, These
findings are in harmony with those of Stickler and Pauli
(1961), Blum (1972) and Ebrahim (1982),

4, Number of leaves/plants

Sowing datea had a significant effect on the number
of leaves of sorghum plants in the two successive seasons.
The present data in Tables (5 and 6 ) indicate that
there was a significant effect on the number of leaves
per plant with delaying the sowing date., Early sowing of
May 17 produced higher number of leaves/plant as compared

with other dates of sowing, while the sowing at July, gave
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the lowest number of leaves per plant., These results
could be attributed to the relatively higher temperature
during the growth season, resulting in early maturity and

subsequently the number of leaves decrease, OSimilar

conclusion was confirmed by Ebrahim (1982),

5. LeaPf area index (LAI):

Differences between sowing.dates in LAY were significant
in the two successive seasons, The date at May 17th sowing
gave significantly higher LAT than the other sowing dates

Tables(5 and 6). The increase in leaf area may be due to
favourable temperature and day length prevailing in early
sowings than later ones, These factors produced greater
vegetative growth of sorghum plants during the early sowing,
These results are in hermony with those obtained by Stickler
and Pauli (1961) and Ebrahim (1982) who concluded that leaf

area tended to be larger at early sowing than the late ones,

Data in Tables (5 and 6) showed that sowing dates had
a significant effect on the leaf: stem ratio in both seasons.
The late sowing date, gave significantly higher leaf: stem
ratio.

6., Dry weight of plant organs:

6.1. Dry weight of leaves/plant:

- m - —— —— e w— . ——

As presented in Tables (5 and 6), sowing dates showed
significant effect on the dry weight of leaves/plant in both
Seasons, In general, dry weight of leaves/plant progressively
decreased as sowing dates was delgyed until July 1. These

resutls are expected since sowing dates had a significant ef-
fect on the number of leaves/plant.
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gimilar conclugions are in accordance with those obtained
by Ebrahim (1982), who reported that dry weight of leaves/
plant significantly decreased with delaylng sowing date

from April 15 to June 1 at each cut in both seasons.

6.2, Dry weight of stems/plant:

Dry weight of stems/plant was significantly affected
by sowing dates in the two successive seasons (Tables 5
and g ). The late planting, gave significantly lowest
dry weight of stems/plant than the other planting sowings.
Generally, dry weight of stems decreased as sowing date
was delayed, Such result is in line with that of Ebrahim
(1982), who found that stem weight decreased remarkably
and consistently by delaying time of sowing, while early
sowing casused a production of greatest weight of stems/

plant,

6.3, Q;x_weight/planti

e e ] s Sy i e i e ——

Data in Tables ( 5 and 6 ) revealed that sowing
dates showed significant effect on dry weight per plant in
the both seasons. Dry weight/plant decreased significantly
as sowing was delayed until July 1, Sowing dates seemed
to have a considerable effect on accumulation of dry weight
in plant, Accumulation of more dry matter of plant during

early sowing could be attributed to favourable environmmental
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conditions prevailing during the growth of sorghum plants;
such as temperature, relative humidity, light duration

and intensity, These results are true and expected since
early sowing increased significantly, nunber of leaves/
plant, number of stems/mz, dry weight of leaves and stems
per plant, Similar conclusions was obtained bty PFergany

(1967), Kassam and Andrews (1975) and Ebrahim (1982),

B, Effect on yield:

i Gl P e i . e e 2 et . —

1, FPresh forage yields

Evidently, fresh forage yield was gignificantly
affected by gowing dates in the two successive season
.(Table 7 ). However, the yield decreased considerably
and consistently with delaying the date of sowing. This
regult was true at all cuts and total fresh forage yleld,

;n 1981 season, sowing on May 17 produced 15.48,
12,80 énd 28,28 ton fresh forage yield more than that of
sowing July 1 whereas in 1982 season sowing on May 17
gave 11,32, 11,05 and 22,37 ton more than.that of sowing
on July 1 at first, second cuts and total fresh forage
yield respectively., This might be attributed to the effect
of sowing dates on plant height, stem diameter, number of
leaves/plant and LAI of sorghun plants, These results are

in general agreement with those obtained by Costa (1971),
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Azeredo et al,, (1978) and Ebrahim (1982).

2. Dry forage yield:

Results in Table ( 7 ) showed that differences
between sowing date in the dry forage yield at each cut
and total forage yield were significant in the both sea-
sons, Early sowing of May 17 gave the highest dry forage
yield compared to the other sowing dates., In 1981 season,
early sowing gave 0,45, 0.80 and 1.52 ton/fad, at firat
cut, 1,20, 0,75 and 0.52 at the second cut, 1.65, 1.55 and
2.04 ton/fad. for the total dry forage yield more than June
1, June 16 and July 1, respectively. In 1982, early sowing
st May 17 surpassed the sowing date at June 1, June 16 and
July 1 by 0,76, 0.69 and 0.98 ton/fad. et the first cut by
1.24, 0,75 and 0.40 ton/fad. at the second cut and 2.00,
1.44 and 1.37 ton/fad, for the total dry forage yield. These

results are true since early sowing increased significantly

the dr& weight of different parts of the sorghum plant na-

mely: leaves and stems per plant, It may be concluded that
delaying sowing date caused a rapid conversion of plants
from vegetative to reproductive phase which account much for
the early cessation of increase in the dry matter content

of plants, Such conclusions are in accordance with those
obtained by Blum (1972) in Isreal, Fribourg et al. (1975)in
U.S.A and Ebrahim (1982) in Egypt, found that the yield of
dry matter decreased by delaying sowing.
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3, Protein yield:

The results in Table ( 8 ) showed clearly that
there was a progressive and consistent depression in
the yield of crude protein with delaying the sowing
date until July 1., In both seasons, sowing on May 17
gave the highest protein yield/fad. In both seasons
sowing date on May 17 increased the total protein by
82.86, 126,20 and 181,12 and 74.43, 118,86 and 170,29
kg/fad. as compared with the other sowing dates namely
June 1,June 16 and July 1, respectively in the two

sepasons,

Such effect was mainly due to the effect of sowing
dates on the dry forage yield of sorghum plants. The
same trend of results were also recorded by Hussein

et al. (1979) and Mirhadi and Kobeyashi (1981).
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¢, Effect on Chemical Compositions
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1, Protein percentage:

As presented in Tables(9 and 10)sowing dates exh-
ibited a significant effect on percentage of protein in
the tissues of the different parts of sorghum plant, na-
mely, leaves and stems, Delaying sowing date increased
the protein content in the different plant organs of
sorghum, The effect of sowing date on the percentage of

protein was studeid by many investigators., Rai (1964},
and Ebrahim (1982), they reported that the protein perc-

entage of leaves, stems and total plant increased with

delaying sowing date,

2, Carbohydrate percentaget

Sowing dates had a significant effeet on the per-
centage of carbohydrate in the different organs of sorghum
plant, namely, leaves and stems in the two successive
gseasons (Tables g9 and 10 ). It is apparent that the car-
bohydrate % decreased wilth delaying sowing date, Planting
detes seemed to have a congsiderable effect on accumulation
of dry matter in leaves, stems and whole plant., Accumula-
tion of more dry matter in the different organs of sorghum
plant during early sowing could be attributed to favourable

envirommental conditions prevailing during the growth and
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development of sorghum plants, such as temperature,
relative humidity, light duration and light intens-
ity (Tables 2 and 3), as well as guperiority of sor-—
ghum plant concering number of leaves/plant and leaf

ares 1index,

3, Hydrocyanic acid content (HCN):

The results in Tables ( 9 and 10 Y indicate
that the Highest HCN% was in the stems compared with
leaves, Similar result was obtained by Longo (1969},

On the other hand, Wheeler (1950), found that leaves were

high in HCN acid especially the yonger leaves,

Differences between sowing dates in the.percentage
of HCN acid was significant in both seasons except the
stems in the first season, The obtained date showed
that HCNG increased as sowing date was delayed, The sowing
date at July 1 gave the highest precentage of HCN acid in
the two successive seasons in both leaves and stemg, Similar
results was obteined by Nasr (1973), who reported that
HCNZ increased as the date of sowing was delayed. ©On the
other hand, Fergany (1967) reported that HCN in plants of

gummer season surpassed those of nili season.




56—

11, Effect of Varieties _on_the Growth, Yield _and Chemical

e i S P P s S S A0 A D <o A ks MRS S A et W S A S s e e M P A B, - S v - S Y vl Yo A S

b . o i D oy . s S e S . S o

Y - - e S S Ty . S M —

1, Plant height:

Results in Tables (11 and 12) show that varieties
exhibited significant effects on plant height of sorghum
plant, Sudan (2) produced significantly higher plants
than either sordam (79) or Pioneer (988) in both seasons.
The difference in plant height between varieteis is attr-
ibuted to difference in the gentical make-up. However,
Clapp and Chamblee (1970); El-Hifny et al. (1972) and
Ebrahim (1982), who reported that there was a great varia-
tion in the differential respone of plant height.

2., Stem diameter:s

With regared to the varieties effect data presented
in Tab;ea(ll and 12) show that there was a significant ef-
fect on the stem diameter in the two successive seasons,
Sudan (2) resulted in thinner stalks than the other two va-
rieties, Pioneer (988) plants were significantly thicker
than those of sordan (79).

The results also indicate that the stem diameter

was inferior at second cut as compard with first cut in
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both seasons. These results might be attributed to
the reduction in the vegetative phose of growth at
socond cut, Similar findings were obtained by Burger
et al, (1961), El-Hifny et al. (1972) and Ebrahim
(1982), they reported that the stem diameter is & var-
ietal characteristic,

3. Number of stemsg/ me

Data reported in Tables(1ll and 12 ) indicate clearly
thet there was a significant differences in the number

- of stems/ m°

among sorghun varieties, In both season,
Pioneer (9£8) surpascsed significantly the other varieties
in number of stems/m2. These resutls are in harmony with
those obtained by Stickler and Pauli (1961), Clapp and

Chamblee (1970), El-Uifny et al. (1972) and Ebrahim (1982),

4, Number of lenves/plant:

5

Number of leav:s/plant differed significantly among
genotypes at each cut in both two seasons Tables(1ll and 12)
Pioneer (988) exhibited greater number of leaves/plant than
the other two varieties, Ebrshim (1982), in Egypt, found
that high varietion in number of leaves/plant among four

sorghum varieties,
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5. Leaf area index:

The results in Tebles (11 and 12) showed that differ-
ences between varieties in LAT were significant in the |
two successive seasons., Sudan (2) had significantly smaller
LAT than the other two varieties, while Pioneer (988) rev-
ealed a significant superiority in IAI over Sordan (79)and
Sudan(2). These results were excpected since Pioneer (988)
gave higher number of stems/m2 as well as number of leaves/
plant, These results are in agreement with those obtained
by El-Hifny et al. (1972) and Ebrahim (1982), who found high
variation between sorghum varieties in leaf area. The resu-
1tg in Tables (11 and 12) demonstrate that the leaf: stem
ra%io' at each cut was affected by varietal characteristics .
Pioneer (988) surpassed the other varieties, whereas Sudan

(2) produced the lowest values.

6, Dry weight of plant organsi

g e men o e Qi . i e e S S ——— . o oo am w—

The obtained data in Tables (11 and 12) indicate clearly
that drf'weight of leaves/plant was affected by-varietal
characteristics., The differences among varieties in
leaves dry weight per plant were signicicantly confirmed
in 1981 and 1982 geasons., Varleties could be arranged in
ascending order as follows: Sudan (2), Sordan(79) and
Pioneer (988) at the first and second cuts in the two se-
asos, Pioneer (988) was superior and Sudan (2) was the
inferior in there effect on the dry weight of leaves/plant.
These results might be attributed to the significant effect




of varieties on the number of leaves/plant, Similar
results were obtained by Ebrahim (1982), who found
high variation between four sorghum varieties in the

dry weight of leaves/plant.

6.2, Dry weight of stems/plants

Data in Tables(ll and 12) demonstrate that the stems dry
welght /plant at each cut varied with varieties., Pioneer
(988) surpassed the other varieties whereas Sudan (2)
produced the lowest values. The following is a descending
érder according to dry weight of stems/plant: Sudan (2),
Sordan (79) and Pioneer (988). These results were excepected
science Ploneer (988) surpassed significantly the other
two varieties in the number of stema/mz. These results

are in agreement with those obtained by Ebrahim (1982),

6.3, Dry_weight of whole plant:

Varieties exerted a marked effect on the dry weight
of whole plant at each cut in the two successive seasons,
Pioneer (988) produced greatest dry weight /plant, whereas
Sudan (2) produced the lowest values at the two cuts in
the two seasons, These results may be attributed to the
significant effect of varieties on the dry weight of leaves
and stems per plant, Similar results were obtained by
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B. Effect on yield:

1, PFresh forage yield:

'The results in Table (13) showed that the fresh
forage yleld at each cut or as a total yield was rema-
rkably influenced by varieties characteristics, The
present data show that Ploneer (988) surpassed Sordan
(79) and Sudan (2) by 3.55 and 6,91 in the first cut,

2.21 and 4,69 in the second cut and 5.76 and 11.60 ton/
fad., in the total yield respectively in 1981 season,
Concerning the fresh forage yield in 1982 season, the
results indicate that Sudan (2) was inferior in the first,
gecond cut and total yield, while Pioneer (988) and Sordan
(79) were superior and the differences between them failed
to reach the level of significance at 5% in first and
gecond cut, The total fresh forage yield in both seasons
could be arranged in descending order to three groups,i.e.,
Pioneer (988), Sordan (79) and Sudan (2). These results
are in agreement with those obtained by Wedin (1970), Habib
et al, (1971), Blum (1972), Broadhead and PFreeman (1980)
and Ebrahim (1980),

2, Dry forage yield:

Differences between the varieties in dry forage yield
at each cut as well as the total fresh forage yield were
significantly confirmed in both seasons Table (13).
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It is worthmentioning that the varieties could be arra-
nged in this concern in a descending order as follows:
Pioneer (988), Sordan (79) and Sudan (2), These results
hold fairly true in both seasons at each cut and as well
as total yield. ©Superiority of Pioneer (988) might have
been due to more number of stems/ m2, stem diameter and
number of leaves per plant, The difference in fresh and
dry yield between varieties is due to the variation in
the gentical make-up, Similar results were obtained by
Clapp and Chamblee (1970), Wedin (1970), Habib et al,
(1971), Worker (1973) and Fribourg et al. (1976) and
Ebrahim (1982),

3. DProtein yield:

Data reported in Table ( 14) indicate clearly that
there were significant differences in protein yield of
sorghum plant among varieties, Pioneer (988) revealed
a significanf superiority in the protein yield followed
by Sordan (79) and Sudan (2) in descending order. This
results might be attributed to the effect of varieties
in forage dry yield as well as protein percentage in plant

organs of sorghum,

C. Effect on Chemical Compositions

The resutls in Tables(1l5 and 16) demonstrate that varie-

ties showed significant effect on chemical composition of
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sorghum plants,

1, Protein percentage:

e ke i G ek i v S W W 4ty v e v ey e

Varieties differed significantly in the protein per-
centage in plant organs, namely, leaves, stems and whole
plant, It is obvious that the protein content was greater
in Pioneer (988) than in Sordan (79) and Sudan (2). These
resulta hold true at the different cuts in the two succe-
pgive seasona, The average protein percentage in the whole
plant among the tested varieties ranged from 5.37 to 6,19%
and from 5.50 to 6,33% at the first cut in the two seasons,
respectively, These results are in agreement with those
obtained by Burns and Wedin (1964), Rai (1964), Worker and
Marble (1968), Clapp and Chamblee (1970), and Pedreira (1970),
Worker (1973), Harms and Tucker (1973) and Ebrahim (1982).
They reported that the total crude protein production varied

by variety and atage of harvest,
2. Carbohydrate percentage:

In both seasons, the varjeties differed significantly
in the carbohydrate percentage Tables(1l5 and 16). The
results indicate that Pioneer (988) gave the highest percen-

tage of carbohydrate in leaves, stems and whole plant,
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whereas the lowest percentage was obtained from Sudan (2),
Accordingly, it could be predicated that protein content
in leaves, stems and whole plant is positively correlated
with carbohydrate percentage of the different organs of
the plant, These results hold true at the different cuts
in both seasons, However, the average carbohydrate in the
whole plant among varieties ranged from 25.67 to 28.64% and
25.96 to 31,47% at the first cut and from 24,32 to‘27.44
and 25,99 to 29.47% at the second cut in the 1981 and 1982
seagons, respectively., Similar resutls were obtained by

McBee and Miller (1982),

3. Hydrocyanic acid content (HCN):

e e o e e i s s e S e . —— P S o . — ———

The mean performances of the varieties for the HCN co-
ntent are shown in Tables(15 and16 ). It was found that HCN
acid content was higher in the first cut growth than in the
second gro?th of the plant of sorghum forage crops in the
corresponding ages, Similar results were obtained by Karim
(1965), George (1970), and Nasr (1973). |
They found 15% less than HCN acid in the second growth of
sorghum than in the first growth, The teasted varieties di-
ffered significantly in the percentage of HCN acid in both
seasons at each cut, In this concern, the varieties could

be arranged in a descending as follows: Pioneer (988),
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Sudan (2) and Sordan (79). It is obvious that the HCN%

of leaves, stems and whole plant was greater in Sordan
(79) than the other two varieties. The variation in HCN
acld percentage may be attributed to differences in the
genetical make-up of different cultivars, These findings
are in harmony with those obtained by George (1970) and
Nasr (1973), who reported that sudangrass was higher in

HCN acid content than sweet sorghum,

I1Y, Effect of Seeding Rategs on the Growth, Yield and

Chemical Comncsition of Sorghum:

A, Effect on growth characters:

1, glant height:

—— g e pa oy e S -

Data in Tables (17 and 18) show the effect of seeding
rates on plant height of sorghum at different cuts, Plant
height was significantly increased with increasing seeding
rates up to 20 kg/fad., at the different in the two succe-
gsive cut, This increase in plant height at high seeding
rates may be due to competition among plants for light,
These results are in harmony with these obtained by Koller
and Scholl (1968), Blum (1970) and Ebrahim (1982), They
reported that increased seeding rate increased plant height,
On the contrary, Abd El-Gawad (198l), found that increasing.
seeding rate of sorghum led to a r=duction in plant height,
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while Porter et al. (1960), Robinson et al. (1964)
Stickler and Younis (1966), Pergany (1967) and Kallah
(1981), reported that seeding rate did not significa-

ntly influence on plant height of sorghum,

2, Stem diameter :

Stem dlemeter was significantly affected by seeding
rates Tables (17 and 18)., Data show clearly that there
was a progressive and consistent decrease in stem diameter
with increasing seed rate from 10 to 20 kg/fad. These re-
sults were true'at different cuts for the two growing sea~
aons, The dense sowing gave the maximum plant density
-which increased the competition among plants for space, water,
nutrients and other enviroxmmental factors and then resulted
in the decreasing of stem dlameter, These results are in
accordance with those reported by Burger et al, (1961),
Kukedi (1968), Choudhari and Tatwawadi (1977), Abd El-Gawad
(1981) and Ebrahim (1982)., They found that increasing see-
ding rate of sorghum led to a reduction in stem diameter,
On the other hand, Burger and Compbell (1961) and.PFergany
(1967), reported that stem diameter of culms of different
sgeding rates did not differ significantly,

3. Number of atems/hzz

Results in Tables (17 and 18) indicat clearly that

number of stems/m2 was gignificantly affected to different




extents by plant population (seeding rate), The nunber

of stems/m2 before the different cuttings increased by
increasing seed rate up to the highest level, i.e, 20 kg/
fad, in the two seasons, As it is well known, the numnber
of stems/m2 is a product of number of plants per unit ares.
Since the high number of stems/m2 resulting from dense
sowing is a logic result of increasing seeding rate. Sim-
ilar results were obtained by Burger and Campbell (1961),
Escalada and Plucknett (1975) and Ebrahim (1982), who re-
ported that number of stems/m° were directly related to

seeding rate,

4, Number of leaves/plant:

- e e S . . S e g e . ——

The obtained resutls in the two seasons indicated
that number of leaves/plant was significantly affected
by seeding rates Tables (17 and 18), The highest number
of leaves/plant was obtained at rate of 10 kg/fad., while
the lowest one was obtained by using 20 kg/fad, The re-
duction in number of leaves/plant at higher seeding rates,
might be attributed to the competition between plants for
the above and under ground space was greater indense so- -
wing than thin one, These results are in harmony with re-
sulta, obtained by Kukedi (1968), Abd El-Gawad (1981) and
Ebrahim (1982), while Fergany (1967) showed that the number
of leaves/ plant was not significantly affected by seeding

rate,
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5. Leaf area index {LAI):

T A S S e AR e ke S S ek W B

The LAI tended to increase as the seed rate increased
at different cuts in the two successive seasons Tables
(17 and 18), Similar conclusion was confirmed by Kukedi
. (1968), Nunez and Kamprath (1969), El-Hifny et al. (1972)
and Ebrahim (1982), They reported that LAI was directly

related to seed rate in sorghum plants,

As regard to the effect of seed rate on leaf: stem
ratio, data represented in Tables (17 and 18) showed hei-
ghest seeding rate gave the highest leaf: stem ratio,
Similar resutls were obtaine by Rakhimkulov and Amangel'diev
(1973) and Hassanein (1983), who found that leaf: stem

‘ratlo of sudangrass decreased with increasing spacing.

6. Dry weight of plant organs:

o e S oy v v e S Ay S By S e vvwe S v —

6.1. Dry weight of leaves/ plant:

Resutls ih Tables (17 and 18) indicate clearly that
dry weight of leaves/ plant was significantly affected by
seeding rate in the two seasons, Increasing seeding rate
caused significant decreases in dry weight of leaves/plant.
The highest leaves dry weight/plant was obtained at the rate
of 10 kg/fad, , while the lowest one was obtained by using
20 kg/fad, The reduction in dry weight of leaves/plant at

higher seeding rates, being results of decreasing the number
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of leaves/plant, might be attributed to the competition
between plants for growth factors namely, wateg’nutri-
ents and light which are necessary for leaf formation,
These findings are in general agreement with those re-

ported by Ebrahim (1982},

6.2, Dry weight of stems/plant s

v B it e e e S A B Y S e o Y ks Sy — e

Dry weight of stems/plant was significantly decreased
at different cuts as seeding rate was increased. These
results were true for the two growing seasons., This redu-
ction may be due to the reduction in number of stems/plant
as a result of induced competition by increasing seeding
rate, Similar result was obtained by Ebrehim (1982),

6.3. Dry weight/plants

The effect of seeding rate on the dry weight of whole
plant at different cut are presented in Tables (17 and 18).
In both seasons, an increase in the dry matter of plant
was observed by decreasing seed rate. In the first
season, dry welght/ plant was significantly decreased from
49,96 to 46,57 and 33,88 g, at the first cut, 32.64 to 30,13

and 27.80 g. at the second cut., In the second season, dry
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weight/plant decreased from 51.57 to 48.76 and 45.34 g.
at the second cut, when seeding rate was Increased from
10 to 15 or 20 kg/fad. The high dry weight/plant obse-
rved in thin sowing may be attributed to the vigorousness
of plants of thin sowing than dense one, These results

are in harmony with results, obtained by Ebrahim (1982),

B, Effect on Yield:

1. [Presh forage yield:

o i b S S v —

Results in Table (19) indicate clearly that fresh
forage yleld was significantly influenced to different
extents by plant population (seeding rates). The fresh
forage yleld at each cut as well as the total yield/fad.
increased with the increase in seed rate up to the high-
est level i,e, 20 kg/fad, Increasing seed rate from 10
to 20 kg/fad. increased the fresh forage yield by 26 and
12% in 1981 season, whereas the increase amounted to 21
and 11% in 1982 season at first and second cuts, respect-
ively. Total fresh forage yield/fad., of dense sowing
(20 kg/fad,) exceeded that of thin sowing (10 kg/fad.) by
26 and 21% in 1981 and 1982 seasons, respectively. These
results are in harmony with obtained by Halasz (1975),
Psukuda et al., (1977), Abd El-Gawad (1981), Ebrahim (1982)
and Hassanein et al., (1983). They reported that increasing




II'I..'I-I..'II."Il.lnl.l.lu..ll-lll-l:l.llslllllllll"ll'...l-lll'l-"Ill!'llllll!lll-lll-ll'lllllnlll - - T WP SN R IR S why A W U S

12t ® 08°, ¥ $6°Z ¥ 92°G T2T B 6I'BE ® 89°CT ® 15°42 0¢

111 q LT°L q ¥€'z aq €8°t OTT 4q88°¥C ® OL'TL Q 8I'€e 6T
00T o €y*9 ©80°2z © GE'F 00T © 25°TE Q TY*OT 9 1T°T2 0T

TG5E8S ¢8b1l

Il 221 ® ob*L ¥ 06'Z W O06°v 92T B LY'9E ® 8b'2T ® 66°€2 02
N TTT qQ2L°9 922"z 490§y +FIT a86°z a OT°IT Q 88°T2 ST
00T 5 ¢0°g © L6°T ©g0'% 00T ©.8'Sz © L8°6 © 00°6T 01

CCECERR IS

eAT4eTON  TBI0L  3mo Pz jno 38T _ {s30p 3no puz N0 38 1
g078I JUTpees

(*PBZ / w03 ) Pletd AaqQ (*pe3 / uo3) PIeTL ysedd

.lllI-.Ill..lu.lllull!.ll.ll.'ul|..|||..llvlli..lt.lll"-.l'..l.._sll||||...l._.r|.|l||l|r|l....l.l.ll.l|l||..lln.lllI'I"'sl-l'l-.lll.lt.li"l.l'-l.|1..|I.li

*sUOS®RE 2861 PU®B 1861
ur wnydgos JOo pIeTL e5vI0J 83 UO £218BJI Fulpees JO 39833d 3 61 °1qBL




-80-

seed rate of sorghum increased the forage yield.,

2, Dry forage yield:

e M v . v v o B s wrn M e st i s

Seed rate had a significant effect on the dry fo-
rage yield at each cut and the total yield/ fad, Table
-(19).

In the first season, the dry yield of dense sowing (20
kg/fad.) outylelded that of thin one (10 kg/fad.)by 0,82,
0.53 and 1,35 tons/fad, at first, second cut and total
dry forage yleld., In the second season, the corresponding
valueswere 0,91, 0,46 and 1,37 tons/fad,

These results reveal that the forage yield per faddan was
greatly influenced by the number of stems/m2 as well as
plant height regardless of the increase in number of lea-
ves/plant, stem dismeter, dry weight of leavesa/plant as
well as dry weight of stems/plant which resulted from
decreasing seeding rates. These results are harmony with
those obtained by Halasz (1975), Tsukuda et al, f1977),
Abd El-Gawad (1981), Ebrahim (1982) and Hassanein et al,
(1983), They recommended with the dense plantings to

attain maximum forage yield of sorghum plants,

3. Protein yields

The obtained results in the two seasons indicated

that the protein yield at each cut and the total yield
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slgnificantly increased by increasing seeding rates
Table(20).

Increases in total protein yield reached 12 and 26%

in the first season and 12 and 23% in the second
season as the seed rate increased from 10 to 15 or 20

" kg/fad., respectively., This superiority in protein
yield could be attributed mainly to the increase in
forage yield, Similar results were obtained by Koller
and Scholl (1968) and Ebrahim (1982),

C. Effect on Chemical Composition:

1, Protein percentage:

T A S W e e -y o= . Arer e S m—

Results in Tables (21 and 22) show that protein
percentage was significantly influenced by seeding rates,
The percentage of protein in the leaves, stems and whole
plant decreased with the increase in the seed rate up to
20 kg/fad. 1in the two successive seasons, These reduc-
tion in protein percentage at higher seeding rates, might
be attributed to the competition between plants for gro-
wth factors namely, water and nutrients, which are nece-
ssary for protein formation, These findings are in general
agreement with those reported by Koller and Clark (1965),
Koller and Scholl (1968), Worker (1973) and Ebrahim {(1982),
They reported that the protein percentage in the different
plant organs decreased consistantly with increasing seed

rate at each cut,
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2, Carbohydrate percentage:s

Data reported in Tables (21 and 22) showed that
the carbohydrate percentage was sigﬁificantly affected
to different extents by plant population (seeding rates).
Carbohydrat; percentage in leaves, stems as well as whole
plant become greater by increasing seed rate from 10 to
20 kg/fad. These increases in carbohydrate content resu-
lted from the increases in seed rate were quite expected,
since the leaf: atem ratio was significantly increased in
the same trend., ©Similaer results were obtained by Mc Bee
and Miller (1982). They reported that the closer-spaced
plants were significantly higher in total carbodydrates.
Whereas, Eilrich et al, (1964), reported that carbodydrates
percentage was not significantly affected by plant popul-

ations,

3. Hydrocyanic_acid _content (HCN):

The effect of seeding rates on HCN content were
significant at each cut in the two seasons (Tables 21 and
-22). Increasing plant population by increasing seeding
rate increased HCN% in leaves, stems as well as whole plant,
In 1981 sgeason, it ranged in whole plant from 25 to 9%

and from 21 to 11% in the firat and second cuts, when seeding
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rate increased from 10 to 20 kg/fad, The gsame trend
hold true as previously shown in the second season.
Whereas, Fergany (1967), found that seeding rate had
no significant effect on HCN acid content,

JV, Effect of theInteractions:

1, Effect on the interaction between varieties and

T G Gl S e G A S T A TS e T S T . S S G A S S W W e B S e iy S U AP A8 N ST L S e A

—— oo e B e — -  —

The effect of the interaction between sowing date
and varieties on the growth characters, yield and chem-
ical composition was not significant in the 1981 season.,
Results in Table (23) indicated clearly that the effect
of the interaction of sowing date with varieties on dry
welght of leaves/plant, forage fresh yield and carbohydrate
content in leaves and stems was significantly confirmed
at the 1 st and 2 nd cut in 1982 season. The highest values
from the previous characters resulted from sowing Pioneer
(988) on May 17 th, while the lowest one was obtained from
Sudan (2) sown on June 16 th and July 1 st.
From the previous results it is clear that high fresh fo-
rage yield/fad. can be achieved by sowing Pioneer (988)
or the new varieties of high yielding capacity during May.

2, Effect of the interaction between sowing dates and

—————— ——— ———-——-—--—E-p—-—--— ——— — —

seeding ratess

Data represented in Table (24) showed that the effect
of the interaction of sowing dates with seeding rates on

LAI in the two seawons and on protein yield in the first
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Effact of the ipnteraction betwseen variaties

and sowing dates on some characters of

P L “pam -

sorghum in 1982 sesaon.

Variet- Dry wel- Fresh Carbohydrate %

ies ght o yleld
leaves; (toa/
plant at fad,)

2nd cut at 2nd  °UF
cut

Sowing Leaves

at 1 st
dates -

Leaveas

at 2 pd

cut

Stens

at 1

cut

st

- -

Ploneer 10.00 a 20,20 a }8.89 a
(988)

Sordan T.97 o 17.84 a 13.94 ¢
17 th May {19)
Sudananug?.ﬁé c 11.42 b 11,55 d
Giza@)

Pionesr 6,97 b 11.49 Db 35.56 b
(9a8)

Sordan 7,59 o 10,42 b 32,22 d
(79)

. Sudangraey7.15cd 8,51 b 29,89 f
Giza(2)

Pioneor T.43 ¢ 10.33 b 32,67 d
{968)

Sordan 6.64 4 9,62 b 30.39 ¢
(79)

_ Sudan 6,124 8,03 b 27.89 e
Grza(2) >

16 th June

Ploneer 6,12 4 10,03 b J1.39de
{968)

1 st Jul
e Sorden 5.63de B.64 b 29.44 @

(19}

Sudanafls4.890 1.27Tb 27.22 o
Giza (2)

3?- 35 a

Ja,.98

-]

30,62 4

34.71 b

.28 4

29,21

31,62 a

29.34

26,88 ¢

30.40de

28.4)

26.07 ¢

34,83

29.94

27.56

31.56

28,22

26,00

20.67

26,38

23.89

27.19

25.44

23,117

de

4




Table 24; Effect of the interaction between sowing dates
and seeding rates on some characters of sorghum
in 1981 and 1982 seasons,

1981 Season 1982 Season
Sowing Seeding
rates LAT Protein LAT LAI
dates kg/ fad. at the Ji€1d X8/ o4 tpe at the
fad. 2nd
e 2 od cut T ourT- 1 2fcut 2 nd cut
10 3.85 ¢ 135.94 7.57 d 3.68 ¢
17 th May 15 4,90 b 151.80 9.49 b 4.71 b
20 5.98 a 165.68 11.18a 5.74 a
10 2,76 e 100, 39 5.95 e 2,40 e
1 st June 15 3,50ed 122.79 4 T7.23 4 3.76 ¢
20 3-96 C 135.57 C 8.64 c 3-90 C
10 2.51 e 90-68 5.54 e 2.18 ef
16 th June 15 3.22 & 100.96 £ 5.54 e 2.82 e
20 3.63 ¢ 112.91 6.83de 3,37 cd
10 1,68 £ 69,60 3.36g 1,87 ¢
1 EE July ' 15 2,07ef 80.15 4.,42F 2.36 e
20 2.43 e 9C. 75 5.18ef 2.82 e

T ks e o s VY e v ST e e o P T gy S T e e v B T S i S s S A T A . S S e SR SR SRR S T G A T G S e ——— - s S - -
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season were gignificant., The effect of seeding rates
were more clear when the sorghum plant sown late on
July 1 gt, whereas this effect decreased with earler
sowing dates on May 17 th., The highest protein yield
was obtained from higher seeding rate (20 kg/fad.) of
gorghum plant at 2 nd cut when sown early on May 17 th ,
whereas, the lowest protein yield was obtained from 10

kg/fad. when sown late on July 1 st.

3. Effect of the interaction between Varieties and

el B o aon i S Y S T S G AN A NS S S0 A . GAR NSk Ay e N S s oy S -

The results in Table (25) indicate that the effect
of the interaction of varietiey and seeding rates on
L.A.T and the number of stems/ n° was significant in 1981
season, while in the second season, the effect was sign-
ificant on stem diameter, L.A.T. and the carbohydrate

percentage of stems,

In 1981 season, the highest number of stems/m° as
well as L.A.I, was obtained from Pioneer (988) and seeding
rate 20 kg/fad. While the lowest number of stema/m2 and
L.A.I, was obtalned from Sudan (2) and 10 kg/fad. ( Table 25).

In 1982 season, the effect of the interaction on
L.,A.I, was similar as in the first season, On the other




Table 251 Effect of the interaction between varieties

and seeding rates on some characters of
gorghum in 1981 and 1982.

U S S e GO T S S S e i s T Al e S S D e ok S YU U U A A A AN S S G G TV S e e o e Akl B Y S S AP e g e

Seeding 1981 Season 1982 Season
Varieties rates Xo, of Sten Carboh-
kg/fads  giomg/ AT jiameter LAT drate
me (mm) of stem
10 18,86 6,374 11,63 a 6,69 25.66 o
Pioneer 15 21.90 7.45 ¢ 10,70 b 8.20 27.63 ¢
(988)
20 24,64 B.52 a 9,914 9.86 29.83 a
T 10  16.56 ¢ 5.67 e 10.97b 5.31 d 24.79 £
Sordan 15 18,48 6,73 4 10,52 be 6,98 26,33 d
(79)
20 20,11 7.89 b 9,80 4 8.43 28.58 b
10 15,02 £ 4.37 g 10.45 ¢ 4.06 22.45 g
Sudangrass 15 16,32 5.02 £ 10,00 4 4,84 25.50 e
Giza (2)
20 18.55 5.81 e 9.50 e 5.58 4 27.25 ¢
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hand, the highest stem diameter was obtained from Pioneer
(988) with the lowest seeding rate (10 keg/ fad. ), whereas

the lowest stem diameter was obtained from Sudan (2) and

20 kg seeds/fad. such effect was expected since varieties

and seeding rates had significant effect on the number

of atems /m2 .

4. Effect of the irtraction between sowing dates,

. A A A o e e P S D A PO Py e o e e W ST O e S i e R S S S L o ——

- —— s e A D SN G Y M devie e W I G L s s e S S A

The effect of the interaction of sowing dates, var-
jeties and seed rate on the L.A.I. as well as protein
yield was significantly at the firat cut in 1981 season
(Tables 26 and 27).

The highest L.A.I, as well as protein yield/fad. at
the 1 st cut in 1981 season was obtained from Pioneer
(988) when sown on May 17 th with the highest seeding rate
(20 kg/fed,). On the other hand the lowest values from
the two previous chatacters were obtained from Sudan (2)
when sown late on July 7 st with the lowest seed rate

(10 kg/fad.),




9 06°¢ FWITECC AOG°2 JOV'S  BES*Y  H20°€ 992°9 JF 06°S T 96°¢ e 38 T

FEI'Y B €9°C M9T°C 200°L  906°G BFLL°Y P9L°6 ® IG°L JF OL°G sunr G} 9T
Je 61°9 JF LI°¢ 38"V POT*6 9€9'L JT6°G 9€9°0T P 06°8 @ 9€°L ounp 38 1
8P 21°8 @ V2°L J20°9 q22°2T ©O€C°0T o¥G°L B0Z°CT © 68°0T © 9T°6 Rey T3 LT

02 T o1 02 ST ot o2 6T 0T  “~.ge3ep Sujmog
(2) ¥%1D _ , ._umu\lwuﬁ.. ~
s8gIduepng (6L) uwpzog = (886) aeeuoyg 8948 wnﬂvmcm!ffl

W s s W s e A s D A S 0D ARG A A W e sy S NS A N Sy OV A L D S A o ke D O

A S S e T e i e e G S T WU AN G ey i st el S B el Sk SO A Gt S o S - o

*yogwes Q6T UT N0 38ITF 8Ug 48 IVI WO §338X JUTPISE

puB 98T30TIBA ‘Sa3Rp SUTMOS USeM}8q UOT3OBIBIUT Y} JO 309)3F 392 @IQ8Y




Dol D SRS an e T G sy Gl G GWR ST PR wmm s U JEP S0 Myl deil s S AR ARG SN SN AR M S N Ak G A D e SN LS SUS ST AN AN S SN WIY AMD SN BN B SN AN AU AS SN S A W AP NN AN S ki P L S A GAR AME AN AN e sy e Al S e ane S0 uh B0 EED Ui AN b win SED BN B0 AN anb SAN FUD SND

2 OL*9%T PB6G°62T AGS°2TT F999°09T FFGECLET AYG 22T ® 02°TLT F 68°8YT 3 vr*62l L£tap 39 T
F €6°6ST JIVO°*GHT AB02°H2T @TO*9LT F 6L°9GT FVI°LYT P €6°66T P 02°G8T © G2°2LT oump {7 9r
P 69°26T ©89°'LLT 9BL6°0€T 206°022 © 22°9T2 P66°002 QBZZ°0Ob2 © 20°t22 ° 6T°V1z sunf 1§ T

PO €€°T0Z PE6°C6T epIC*28T ©¥92°G92 2900°622 26£°T22 ® 68°L92 4 2I°8Cz 4 Ly*0€2 fem 43 LT

e D W S e S S onh A et S W ey Gk e iy oy MO vl D WA A R P TR GRS A e A U R N onA el Sun VD Gl S by T Y . e el S B B AU e e r M LR MM B NV VP A SN U A0 VR SN W e Gas e AN e o S S S S S A S S D SR e S du ek s S

02 6T ot 02 QT 0T 02 6T 0t "~ go38p Suimog
S
: ~
.
(2) ‘per/2x Ill...
QZIH EegBIZUVDPNS (6L) uspaog (886) <esuotd .
gosux Suypoeg™.,

T L 1 U e T Ao S dmp o i g e ek s ot s s U B AN T VI et O S e e S S D 7 TS U D T e S e P 0 S D N A ) S vl WD i s S AN D ied SO o S D s e A Y O S e A A0 000 W i wen ol e e s ¢

*‘uosBas TRET UT N0 18ITI oyl 3% (°*pey/¥%) prerf ugejoxd uo £o3BX

Fulpess pUB S2T30TJIPA* 8938D FUTMOB UOSMIOQ UTOTI0BVILIUT 66U JO 300JJd $ L2 €T1q®y]




