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INTERCROPPING cowpes on sorghum hold goud chance 0
become popular as fodder. Such atiempt can be ecasily fitted
fn w cultiple cropping pattern for the crop rotation in Hgypt
snd for maintaining a continuous supply of green fodder
throughout supmmer season, as well as 2 balance diet. Study
ing the proper rate of geed admitare, it was found that
kg./fed. cowpea with & kg/fed. sorghum does not affect
gerionsly the yield of sorghum grain.

On the other hand, green and dry yields incressed sig-
nificantly, due to intercropping cowpea with sorghum atb
the rate of 15 and 25 kg seeds being 22,15 and 2242 ton
green yield/fed., respectively (457 and 4.66 ton dry matter/
fed.), compared with 15.62 ton green yield/fed. (330 tow
DM} obtained from sorghum planted in pure stand.

Cloneerning the nubritive analysis and feeding values,
cowpea as a legume forage crop had higher CP, ash, Ca
and P contents than solid serghum. Tntereropping cowpea
with sorghum improved the forage uualities of the mix-
ture especially in digestibility coeificients, nutritive value
(TN and 8V), DCP, nutritive ratio and daily intake by
bulls as eompared with sorghom in pure stand.

Dependence o mproving loeal Tood and feed vesources for both
animals and human is a “must” for right policy in most countries
narticularly in Hgypl. mfforts vow are dirested to increase tha
aviilable geeen fodder in summer by neing forage varieties such
ae hybrid sorghum which is power for dual purpose, or inter-
cropping logumes with grasses tn inersaze guality and quantity

of areen Todder.

A partial solution for such gearcity 18 to apply intercropping
of some leguminong and gramineops summer fodder crops such as
moeize or sorghum. The Food and Agriculture Organization {1972),
recommended cowpea and sovhean ag most suitable legume varie-
ties for intercropping with sorghum. Faris ef ol (1976) indicat-
ed that intercropping sorghum - cowpea was Su perior than other
crope. This might fit well with the crop poaration in our case
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it has been observed that the hignest yield of fresh and dry
lorage was obtained by intercropping cowpea with papier grass
(Gabra, 1984}, Moreover, the legume/grass mixture improved
the feed qualities for animal preduction (Beshay, 1980: Gabra,
1984 Gabra et al., 1984, Gabra and Sherif, 1985 and Sherif and
Gabra, 1985),

The main target of this study is Lo provide livestock with
green fodder during summer season, as well as, to study proper
vate of seed admixture of cowpea and sorghum which supply
a profitable green fodder and does not have a serious cffect on
surghum grain yield.

Material and Methods

ield Fuperiments

This study was conducted at El-Marg Farm in 1984, Sop-
yhum bicolor (L.) Moench, var. pioneer 815 and cowpea {(vigne
Sinensis L.) were chosen for testing. The rate of sesd admixture
and their combination were as follows

Treatment Sorghum Kg. Cowpea Kg,

A — 15
B e 25
C 8 15
D 25

Seeds were drilled in rows. In the cage of admixture between
hoth crops seeds of sorghum and cowpea were sown in an alter-
auling rows 30 em apart. In case of single crop treatments, seeds
of sorghum sown in rows 80 ¢m apart and 30 cm for cowpea
apart.  All treatments received 40 kg N fed. in one dose after
15 days from sowing. All other necessary agricultural practices
were carried out. One cut of green fodder as well as grain yield
were taken from sorghum, where as three successive cuts were
iaken from cowpea intercropped between sorghum rows and three
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culs were taken from solid cowpea. The experiments were de-
signed in a randomized complete blocks design with four replicates
caeh. The area of each plot was 3 X 4 m? (egual 1/350 fed.).

The sowing date was 1674 June 1984, Six kirrats (1/4 fed-
can) was divided inte equal plots, sown in plantations every 3
days to keep the suitable heights needed in the metabolism trials.
after harvesiing the grain of sorghum, plants of*sorghum; cow-
pea in pure stands and sorghum/cowpes mixtures were cut for
tiie metabolism trials.

Grain and forage sempling and enelysis :©  For grain sor-
ghur yield, after 106 days from sowing the grain was harvested
and yield was determined as ton,/fed, After harvesting, the green
stems of sorghum were eut only for determining the green yield
o1 herbage. Cowpea was cut at 60-65 cm height after planting and
after each cut.

The yield of each plot was recorded to the nearest 10 g
Wy, from fresh weight and grains were taken randomly from each
plot for ehemical analysis, immediately green samples were chopp-
cd then throughly mixed. Green samples and graing (300 g each)
were dried at 60-70°C air equilibrated, then ground to pass through
1 mm sieve and kept for chemieal analysis,

Metabolism. triels : Three trials were carried out to deter-
rmine the digestibility coefficients and feeding value of sorghum,
cowpea and their mixture. Three Balladi cattle bulls about 245
Kg body weight were used. Hach trial composed of 10 days pre-
liminary period followed by 8 days collection period.  Feces were
cuantitatively collected using collection bags.

The grain, forage and feces were chemically analysed accord-
ing to AJO.A.C. (1980).

Phosphorus were determined aceording to colourmetric me-
thod of Fisk and Subbarow (18952). Feed and fecal calcium con-
tents were determined using the Bye Unican atomic absorption
apparatus.

The data were statistically analysed according to steel and
Torrie (1960). Duncan’s multiple range test was applied whenever

pogsible,
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Results and Discussions
Ovain Yield

It is clear from Table 1 that highest grain yvield of sor-
shum was that of treatment E. (solid sorghum). Intercropping
with 15 and 25 kg of cowpea resulted a decrease of B.51 and
14.409%, of sorghum grain yield. More reduction in grain sorghum
vield was apparently observed when using higher seed rates of
towpes in the mixture, This may be due to competition between
e two erops for environmental factors. Comparable results were
ceported when soybean were intereropped with maize by Galal and
Abdel-Rasol (1962) and Tehran (1870} and in cowpea intercropped
with sorghum by Hassan and Gabra (1982),

Teble (1): The effect of intereropping cowpea with BOrghum on
grain and fedder yislds {ton/fed,)

Moo of (uta Frash Yield Dry Yield
areats, 7
Cowpea Sorghum Grain Forage Gradn Forage
TSN R PR 2
A 3 - e 11.16“ - 2.20
¥ 3 £ “ 12, 32Y % 2, 21°
-y & B A 5 7&
C 3 I Z.51 22.15 2.40 4.5 i
» 3 11 2.43° 2zu2% 223 4066
B 1 2.78% 15,628 2,55 3,398
T RIRI X TR M AT e, u AR

4y By C, D not follewed by the same letter are significantly
Glfferent at 0.0l level (Duncen's muitiple rangs
test).

Green and Dry Yields : The green fodder yicld was increas-
&l significantly (P < 0.01) due to ntercropping in comparison
with that obtained from sorghum sown alone.. Data indicated
an inerease of green fodder yield in the mixturves by 41.80 and
45.53% when intercropping took place at the rate of 15 and 28
ke, cowpes seeds + 8 kg. sorghum/fed., respectively, as comparoed
with sorghum alone,  Statistical analysis for total green forage
showed that the L.8.D. at 19 level of probability was 0.95 ton/
Fed.

The increase of gree nfodder may be attributed to the increase
of population density on a given piece of land. These results
are in agreement with those obtained by Yazmuradov (1972), Has-
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wan and Gabra (1982) and Farid and Ghobrial (1976) who ob-
{ained higher green vield from intereropping sweet sorghum with
cowpea as compared to the yield of the sweet sorghum alone.

Similar trend was observed in case of dry forage (Table 1).
it was increased significantly (P < 0.01) for intercropping pat-
+erns compared with solid sorghum. This increase amounted 1.18-
197 ton,/fed. for treatments C and D, respectively. Analysis of
variance showed that dry matter yield in solid cowpea was the
iowest while dry matter production of sorghum occupied an in-
‘ermediate position.

11 could be chserved that the green and dry yields of cow-
pea intercropped with sorghum were lower than its yields in pure
stand. The green yields of intercropped cowpea were 6.53 and
4.80 ton/fed. with the seed rates of 15 and 25 kg/fed., respectively
Seing 41.59 and 44.8% lower than the green yield of cowpes
alone. This might be due to the inereased shading with increas-
ad population of sorghum. Sueh shading is believed to be the
principal factor causing the decrease of cowpea yicld. Compe-
tizion between the speeies depended on plant population and sor-
ghum leaf area which affected radiation level in the plant canopy.
in this connection, Shukla et ai. (1970) and Gabra (1984) found
that the green yields of berseem and alfalfa intercropped on napier
erass were decreased than their yields in pure stands by 10-206%.

Wutritive Anelysis

Data in Table 2 showed that the grain sorghum contained
$1.83% DM (being the highest than the green forages). On DM
pasis, the grain had higher EE and NFE and lower CF and ash.
But on fresh basis, it had higher CP, EE. NFE and Ash. Chemi-
=al composition of the grain in this study was similar to those
wentioned by Ghoneim (1964}, and Hassan and Gabra (1982).

Concerning the chemical analysis of the green forage (Table
2y, results indicated that sorghum in pure stand contained the
Highest DM being 91.54% followed by the mixtures and finally
cowpea in pure stand. Statistieal analysis of variance showed
no significant difference between DM percentages of cowpea S0W-
ing at 15 kg seed/fed. or 25 kg seed/fed. Also, sowing cowpea
alone with seed rates of 15 kg or 25 kg/fed. did not affect
{he chemical composition.
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On DM basis, P percentage vwera significantly higher (P -
G 05) in cowpea and lower (P < 0.05) in the solid sorghum. Mix-
ing cowpea with sorghum increased the CP content in the mixtures
than pure stand of sorghum. Cowpea and the mixtures were
higher in EE% than sorghum forage alone, Crude fibre content
it gorghum  forage was significantly the highest (P < 0.05)
followed by the mixtures and cowpea in pure stand, However, the
contrary was showed in NFE contents, sorghum in pure stand and
the mixtures contained higher NFE% than cowpea in pure stand,
Similar trend was recorded for agh content in the herbage (Table

28
=

Results on fresh basis (Table 2) indicated that CP% was the
tughest in cowpea alone followed by the mixtures and solid sor-
ghum. The trend of EE, CF, NFE and ash were similar to that
showed on DM basis,

Table 21 The chemical compositlon of graim aorghua nnd she fodaer abtuimed [rom Torghua, cowpea ang
Thelr mixtures,

Trestuants LT or 22 cr PE And Ca r La /T

cute rmtio
Freah Namis x
9M.25% oo fid® naf Lt st

Sorghum graim 1 - - -
SoGowpes 15 ke 3 1A L2’ 0.41° 51 ms® a0 gope 0,07 a.6u®
Blompea 25 vg 3 19.54% 3P 043° 4ag® a8.73% 2.9 o3 goer 450"
¢, Mixture 1 1 20,65 2.63°  0.52" 5w qapd ol gt R L S L
&, Sutcture » 1 20,78°  2,66°  0.42° o as® 2.25% 257 023" g.08 3.73°
X, Sorghus 1 205" 2.05% o4z® lse® 9.78" 2,70 03 a6 2,07t
M Banis %

Sorghum graim 1 00 11,32% 2,830 459 a4t 5,100 - - -
A, Cowpem 15 kg 3 - 1686  2,00°  25,93%  43.26° 11,087 1,58 0,34%

B, Cowpem 25 kg 3 - 170" 2.z®  ze@®  ge.63b 122" 1,620 o6t =
C," mixture 1 1 ©owa 2’ 289" anm®  m? rioi® 7
5,* aizture 2 1 = 2.8%  2.08° 2832 4g51b 10m0 5V 0.3¢° -
E, Sorghim 1 - 3537 1oaa?  30.58%  45.35% 1a.50%  goeg0 0.26 -

Ry By o8, 4, o ot followed bY same lstter are significantly differsnt at 0.05 laysl { lumcan ‘s
iple renge test).
T Mizture contalned the 3 r cut of cowpes and the 1 8t cul of worghum mfter bBarvests the graim,

These results are in accordance with those reported by Gihag
(1276), Ghobrial and Gabra (1982) and Hassan and Gabra (19823
with cowpea and sorghum, Ibrahim ef l. (1978), Gabra (1984) and
Gabra and Sherif (1985) with legume/grass mixture.

Regarding Ca and P contents, results in Table 2 showed that
o Dmoor fresh basis Ca contents were higher in cowpea followed
by the mixtures and finally solid sorghum. Intercropping COWpIER
¢ sorghum and eutting the two herbage together improved the
Ca content in the mixtures than solid sorghum. Results in this
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study were in harmony with thase found by Gabra (18984) work-
sig on cowpea and sorghum. On the other hand, lbrahim el ol.
1679) and Sherif and Gabra (1985) mentioned that legumes are
richer in caleium than grasses.

Phosphorus content in experimental forages on DM basis was
significantly higher (P < 0.05) in cowpea alone followed by the
mixtures and solid sorghum (Tahble 2). However, there was no
aignificant differences among the treatments on fresh basis. The
values of P in this study are in agreement with those found by
Fabra (1984),

Combining Ca and P results, the Ca/P ratio with tested for-
age appeared to increase significantly (P < (.05) with cowpea
slone than mixtures and solid sorghum. Mixing cowpea with sor-
ghum improved significantly (P < 0.05) the Ca/P ratio. The
ratios obtained here are within the range obtained by Gabra (1984).

Digestibility Coefficients and Nufritive Value
Digestibility Coefficients

Mean apparvent digestibility coefficients of cowpea, sorghum
and their mixture are presented in Table 3. Results showed that
DM, OM, CP and NFE were significantly higher (P < 0.05) in
gowpea alone than sorghum and its mixture, However, KE and
U digestibilities were significantly higher (P < 0.08) in the mix-
ture than other treatments. Mixing cowpes with sorghum for
{eeding animals inereased significanily (P -« 0.05) the digesti-
hilities of DM, CP, EE, CF and NFE than solid sorghum. Similar
results were also reported by several workers (Ibrahim ef ol., 1978,
foshay, 1980, Gabra, 1984 and Gabra and Sherif 1985).

The OM digestibility showed higher figures than DM diges-
tibility. This was due to the fact that DM of eaten forages had
lower ash (11.22-12.529% ) than feeal DM (19.50-33.59% having wide
range among bhulls.

Results of digestibility coefficients with bulls fed green cow-
nea, sorghum and their mixture in this study were higher than
those found by Gabra (1984) with cowpea, sorghum and grass’
legume mixture fed to sheep. In this conneetion Poppi ef al. (1981)
indicated that the digestibility coefficients of nutrients were highor
in cattle than sheep when fed on green herbage.

Beypt. J. Anim. Prod. 25, No. 2 (1985}
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Nuivitive Vealug
the feeding values (TDN and 8V are presented in Table

S As ted, sorghum alone contained the highest TDN than the
other trealments being significantly on 0.05 jevel. Results show-

et no significant difference smong the three treatuients in SV %
However, on DM basis, cowpsa in pure stand had significantly
Higher (P < G.0%) TDN and SV% than sorshum alone and its

mixture.  Inlercropping cowpea with sorghum  bmproved signifi-
cantly (7 < 0.08) the feeding values of the mixture than solid
vorghum, Results in this study were in agreement with those
teand by Gihad (1876) and Gabra (1984) with cowpes and sor-
bun i pure stands, and Gabra and Sherif (1085) with legume/
rrass mixtare,

=8

Regards the DCP (Table 3), it was clear that it inereased
snifleantly (P < 0.05) in cowpea/sorghum mixture being more
Han with the pure stand sorghum either on fresh or DM bazis.
The es of DM hasie were lowest in sorghum (6.31%), notice-
akly higher in the mixture (8.90), whieh agree well with Gabra
f144) and Gabra and Sherif (1985)

Table (J): Digestdbility cosfficisnts of berghum, cowpea and thelr mittura Ln seczdollsm
trials with bulls.

Dineetitility Coelfistames Ay Hag M beyin %

Tremtmenta wEL &
2 au cr EE cr BPE 0¥ 5 P ToY St oce
[ 3 L3 B a a ) & L3 3 3 =
Cowpen BT.9L 0 60 TR 53,23 03T T6.3% 12.63 10,89 2.4T Gd.6A 55.73 36.64 4,10

-4 ) a L L] a a . L3 a < L]
Joergene B1.45  6T.14 BE.RE BOLIT A2iA2 72,59 13413 10063 136 60.95 49,35  6.33 9.65

ES

. u s 5 " . 5 . » 5 s » »
“::ﬁ;;{n B4.BE BTWS9 B9.00 RLSU RIE TALER 12092 10T .80 62,08 SL.E8  8.90 .08
AiTriuee

A BT 8 0 o D 0l o e

|, b, o, Kot followsd by the smns lettor npe wigaged

it ly d4fTarent at 0.05 Lewal (Ducnn's mrltiple
TonFy teot).

F

® uiztuxe

nmyre s T

the 3 pd cut of cawpsa 8823 Ky weed/ fed. wan the ARt eut of worghum aftes

It was also clear that the mixture had narvow value of nutri-
tive ratio (1:5.68), than with sorghum alone (1:8.65). Improving
ine NR in the mixture due to the fact that mixing cowpea with
sorghun ralsed both CP and DCP contents. Similay results wers
veported also by Gabra (1984) and Gabra and Sherif (1985} with
legume/grass mixture,
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Buily intake of green cowpes, sorghum and Fhelr misture by bulls

The intake of green forage (Table 4} by mature bulls per day
decreased significantly (P < 0.05) with solid sorghum than cow-
pa in pure stand snd its mizture with sorghum, Thig trend was
retlexed also on DM/100 kg body weight or per KgWoi, ‘These
results were found also by Gabra (1984) and Gabra and Sherif
(1985) with grass/legume mixture. The DM/KgWi7 ranged from
9197 to 104.01 g. in this study which is within the range obtained
by Gabra, 1884 ©8.70-111.00 g, DM/EgWOS when bulls were fad
green legume/grass mixture. Tn this connection Shalaby of ol
(1984) indicated that sheep consumed more DM with sorghum,
cifalfa reixture than solid sorghum,

TALBE 4. Daily intales from  green sovoghum, cowpea and their wmixture

by bulls,
| Bodayl 13 | iy dmenee i it [0
Tredta.welght g | oo R O e Ty ook
kg.l Koo L& By w, g o (-0 ‘ Wft e
Cowpen |245 ’19.& 2.50% [6442% [2,63% [104.007R7 050 ;5?,,96“‘}1_3.}5&
! i
sorghunf 247 2156 P6,60% [5730% [2,32% Joa,97" 56.05° 145,39 5..50°
1
1

i
vixture| 244 20.78 30,407 (6320° |2,59® 102.34% ]63‘,651’!!52.90
== . g
8y, by & Not followed by the mame letter sve. significantly diff-
eren at 0,05 (Duncan®e multiple rangs test).

e e e T

Concerning the intake from TDN, SV and DCP, results in
Table 4 showed that the bulls consumed more nutritive value from
cowpea in pure stand followed by the mixture and solid sorghum.
The intakes from SV and DCP in this study were higher than
those recorded by Abou-Raya et ol., 1880 (25 g SV and 2.4 g.
DCP/KgW°7). The intake from SV and DCP could cover the
maintenance requirements of animals from energy and protein
with surplus for production.

Feed wunits yield

The feeding value and yield as feed unitg (TDN, 8V and DCP)
is presented in Table 5. This was calculated from average com-
position of each treatment (Table 1), average digestion coeffi-
cients of nutrients known from feeding trials with hulls in Table
3.
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Results in Table 5 showed that the green and dry yields
of sorghum in pure stand were significantly higher (P < 0.01)
tian the yields of cowpes by 26.79 and 40.66%, regpectively, Al-
iiwough the TDN and SV yields of solid sorghum were significantly
diigher than that of cowpea, vet the DCP of cowpea was significantly
higher (P < 0.01) than sorghum by 42.86%. Increasing the DCP
vield of cowpea due to increasing the DCP and DCP% in cowpea
‘than sorghum.

TABLE 5. The feed umits vield obtained from sorghum, cowpea in pure standa
and their mixiure (fton / fed).

—

s RBOR Dry DN 5.y DeP
I'reatne 4 * e
RRIMENnLS. 2 fon ton ton/fed, ton ton
Chipea 12.32°  2.41%  1,56% 1,:C  ¢.30P
Sorghum 15.62% 3,39 2,01 1.67B  0.21C
Mixture 22.42% 466t  2.87% 2.p4h 0u39

AB,C, Not fellowed by the same letter are significantly different at 0901
tevel (Duncans multiple range test),

On the other hand, the yields of sorghwm, co wpea mixture ob-
{ained from intereropping cowpea with sorghum were significantly
highor (P < 0.01) than yields of cowpea or sorghum in purc stands.
lutercropping cowpea on sorghum increased the green and dry
viclds as well as feed units vield. These increases were 86.98,
93.36, 83.97, 82,09 and 30.00% higher than cowpea for green, dry,
1DN, 8V and DCP, respectively, and higher than sorghum alone
by 43.53, 3746, 83.65, 83.65, 46.11 and 85.71%.

In Egypl during the summer season about ovne million fed-
dans were eultivated by sorghum for grain (statistics of Ministry
of Agriculture, 1984).  Intercropping cowpea on culiivated area of
soighum for animals feeding gave sbout 0.77 million tons 8V
and 0.18 million ton DCP (Table 5). The agricultural extensive
system, it can infer whenever possible increase the yield under
similar  studied conditions. This can be obtained without
increasing the area under cultivation in the loam soil.

Further investigations are needed to apply the agriculiural
retensification system in the new reclaimed soils and feeding the
cdifferent spp. of farm znimals on the tested forage under the

Kgypt J. Anim. Prod. 25, No. 2 (1935)
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new soils condition. Moreover, some studies are also needed on
the preservation of sorghum plus cowpea for making silage or
hay.
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