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ABSTRACT

Cassava was cultivated alone or intercropped with miliet or darawa at Ismailia
Research Station and Animal Nutrition Unit of Ismailia (Animal Production Research
Institute). Five treatments were used: 1) cassava foliage alone (Two cuts), 2)
cassava+millet (Two cuts), 3) Millet alone (Two cuts), 4) cassava+darawa {one cut)
and 5) Darawa alone (one cut). The DM, CP and EE in cassava foliage were higher,
while CF and NFE were lower than those in millet or darawa. The DM intake from
cassava alone or cassava-mitlet mixture was significantly (P<0.05) higher than other
treatments. The digestion coefficients of all nutrients and TDN of cassava-millet
mixture were significantly (P<0.05) higher than other treatmenis. The DCP percent
and N-balance with cassava alone were significantly (P<0.05} higher than other -
treatments. Ruminal ammonia-N and pH of cassava and its mixtures were significantly
{P<0.05) higher than millet or darawa while VFAs of cassava alone were significantly:
(P<0.05) lower than other treatments. The DM yields per feddan were 3.363, 4.768,
5.564, 4.205 4.907 ton. for cassava (C), cassavat+millet (CM), millet (M),
cassava+darawa (CD) and Darawa (D), respectively. Cassava roots without cutting
produced 3.985 tonffeddan of DM. it could be concluded that intercropping cassava
with miilet or darawa in reclaimed sandy soil could complement each other to balance
the nutrients for sheep.
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INTRODUCTION

Shortage of feed supply during summer especially green forages is
one of the main constraints for development in animal production. Most
available summer green forages are of low protein content. Cassava is a
good crop in sandy soil (Abd El-Baki ef af., 1990 and Attalla et al,, 2001)and
its roots are good source of energy. Meanwhile, its foliage or leaves contain
high crude protein {Devendra, 1979; Lutaladio and Ezumah,1980; Mathius et
al 1983, Scliman,1990 and Abd El-Baki et af, 1980). Therefore, cassava
foliage is efficiently utilized as a protein supplement for forage diets marginal
or deficient in crude protein (CP). Recent experimental findings on the use of
cassava foliage as a protein supplement for animals are encouraging and lay
the basis for future research and development activities that promise to have
a major impact in farming systems (Preston and rodriguez, 2004). In
addition, millet produce the best green and dry forage yields in sandy soil
when compared with other summer grasses (Mousa et al,, 1995; Geweifel,
1997 and Khinizy et al., 1997) Forethermore, cassava could be intercropped
with some other crops (Mason et al. 1986 and Sherief, 2000). This study was
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conducted to evaluate productivity, digestibility and nutritive values of
cassava alone and its mixtures with millet or darawa by sheep in reclaimed
sandy soil.

MATERIALS AND METHODS

The experimental work was carried out at Ismailia Research Station
and Animal Nutrition Unit of Ismailia (Animal Production Research Institute).
Cuitivation was practisted in reclaimed sandy soil. Physical properties and
chemical analysis of the sandy soil is presented in Table (1)

Table (1): Physical properties and chemical analysis of the sandy soil

Physical properties value Chemical analysis Value
Coarse sand 76.3% pH 8.20%
Fine sand 17.4% Organic matter 0.20%
Sl 21% Total nitrogen 0.02%
Clay 4.2% Ec(dsm-1 at 25¢) 0.40%
Texture Sandy Cation (meg/L)
CaCo; 1.5% ca” 1.00
Mg™ 1.40
Na* 0.70
K+
Anions (meg/L) 0.08
Co3™ 0.00
Sod” - 0.48
cr 1.70
Planting:

Indonesian variety of cassava (Manihot esculenta) was planted
during March (875 m?/ treatment) using stem cuttings of 25 cm length and
approximately 2.5 cm diameter (from one year old plants). Cuttings were
planted vertically by inserting intc the soil keeping 3-4 nods over ground.
Cuttings were irrigated after planting directly. The distance between ridges
and spaces between plants were one meter (El-Fieshawy ,1986). Millet
{(Pennisetum americanum) or darawa (Zea maize) were sown by
intercropping with cassava (after 2 months from planting cassava) with
seeding rate of 15 kgffeddan for millet and 25kg/feddan for darawa. The
distances between millet and darawa rows were 50 cm between cassava
ridges. - o : -

’ Irrigation was practiced every 3-4 days under sprinkler irrigation
system. The fertilization was by 150kg super phosphate (15.5% P,Os) and .
100kg potassium sulphate (48% K;O) per feddan before pianting. Nitrogen
fertilization in the form of ammeonium nitrate (33.5% N) was used at rate S0kg
N in three equal doses of 1.5 months intervals starts after cassava plantation.

Cuttings of green forages: )
According to the pinting design, it was possible to obtain the 1% cut
from the green foliage after 4 months from planting cassava (2months from
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sowning grasses) in five cutting treatments: 1) cassava alone (C), 2)
cassava+millet (CM), 3) millet alone (M), 4) cassava+darawa (CD) and 5)
darawa alone (D). The 2™ cuts at 1.5 months from the 1* cuts for C, CM and
M treatments. The foliage was chopped and wilted for 18-20 h. before
feeding.

Harvesting of cassava roots:
The roots of all cassava were harvested after 8 months of cultivation,
then chopped and sun dried.

Digestibility trials and rumen parameters of sheep:

Five digestibility trials with 3 rarms each were carried out to evaluate
the 1% cuts of cassava foliage alone, cassava+millet, millet alone,
cassava+darawa and darawa alone. Three digestibility trials  with 3 rams
each were carried out to evaluate the the 2™ cuts from cassava foliage alone,
cassava+millet and millet alone. The wilted foliage was fed as 80% from ad
libitum intake of the preliminary period in two equal amounts at 8 a.m. and 4
p.m.. Drinking water was available for choice. Rumen fluid samples were
taken from three in each treatment rams using a stomach rubber tube 3h.
post feeding. These samples were filtered through three layers of surgical
gauze without squeezing. Ruminal pH was immediately estimated by pH
meter. Rumen ammonia-N was determined according to Conway (1957), and
total voiatile fatty acids (VFAs) were measured accoerding to Warner (1964).
Each trial lasted 29 days of which the 21 days were a preliminary period, 5
days for quantitative feces and urine collection and three days for rumen
parameters. Samples of feed and feces were dried at 60°C for 48h, then
ground for chemical analysis. Urinary nitrogen was determined. Chemical
analysis of representative samples were carried out according to ACAC
methods {19986).

Determination of the yield:

The yield per feddan was estimated as fresh green foliage for the
different treatments. Cassava roots production per feddan was also
estimated.

Statistical analysis:

The collected data were statistically analysed according to Snedecor
and Cochran (1982). Significance for mean differences were tested according
to Duncan's New Multiple Range Test (1955). The following model was used:
Yisu+T +g
Where Yi = observed trait, p = overall mean, T; = effect of treatment, e; =
random error.

RESULTS AND DISCUSSION

Chemical composition of foliage:

The chemical analysis revealed that dry matter (DM), crude protein
{CP) and ether extract (EE) cotents of cassava foliage were higher, while the
crude fiber (CF) and nitrogen free extract (NFE) were lower than those of
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millet or darawa (Table2). The chemical composition of cassava foliage lie
within the normal range determined by Devendra (1979), Soliman (1990),
Abd E!\-Baki et al. (1980) and Alli- Balogun et al. (2003). However, Hong et al.
(2003) found that CP content in cassava plant ranged from 20.8 to 28.5%
The chemical composition of millet and darawa in this study were within the
ranges found by Mousa et al. (1985), Geweifel (1997), and Khinizy et al.
(1997) with millet and Soliman (1990) and Khinizy et al. (1997) with darawa
with little differences. Such differences might be due to soil type, fertilization,
management, weather, age of cut and varieties used. Generally, the
mixtures of cassava with millet or with darawa had high contents of DM, CP
and EE and low cotent of NFE than millet or darawa,

Table(2): Foliage composition of cassava, millet, darawa and mixtures
of millet or darawa with cassava.
DM composition percent

ltems OM OM |CP |CF |EE [NFE |Ash
1 cut

Cassava(C) 2160 18894 | 1504 | 2753 | 484 | 4063 | 11.06
Millet (M) 1480 | 88.06 | 1057 | 2052 209 | 4588 | 11.94
Darawa (D) 1455 |9224 (901 |2012 | 134 |5277 |7.78

Mixture of C+M 15.76 8823 | 11.60 | 29.14 | 2.62 4487 | 11.77
M;dXture of C+D 15.59 91.57 | 1042 | 28.80 | 2.05 50.30 | 8.43

2" cut
Cassava{C) 21.97 88.91 | 19.60 | 21.55 | 5.11 4265 | 11.09
Millet (M) 15.36 88.55 | 10.32 | 2680 | 242 | 49.01 | 11.45
Mixture of C+M 16.00 88.60 { 11.56 { 26.10 | 2.78 48.16 | 11.40

Feed intake, digestibility and nutritive values:

Cassava alone or cassavatmillet showed significantly (P<0.05)
higher DM intake than other foliages (Table 3). Abd El-Baki et al. (1990)
found that foliage intakes of cassava alone and cassava+sorghum were
nearly equal. However, Mathius et al. (1983) found that supplementation of
cassava leaves to napier grass had no effect on DM intake by sheep but
increased infake by goats. Alli- Balogun et al (2003) noticed that feed intake
by sheep was not significantly affected by cassava foliage supplemented with
gamba hay.

The digestion coefficients (Table 3) of all nutrients of cassava+millet
mixture were significantly (P<0.05) higher than other treatments. Similar trend
was recorded by Abd El-Baki et al. (1990) who showed that DM, OM and CF
digestibility coefficients of cassava-sorghum mixture were higher than
cassava alone. The same authers found that the in vitro and in situ DM and
OM disappearances of cassava foliage mixed with some grasses were
higher than cassava alone or grasses alone. However, Mathius ef al. (1983)
found that DM digestibility was not affected by the amount of cassava leaves
to Napier grass, but CP digestibility increasd. Aflli- Balogun et al (2003)
showed that DM digestibility by sheep significantly increased by cassava.
foliage suppiement with gamba hay.

The TDN value of cassava+millet was significantly (P<0.05) higher
than other treatments, while the highest value of DCP was recorded with
cassava followed by CM mixture (Table 3).
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Table (3): Foliage and dry matter intakes, digestion coefficients and
nutritive values of cassava (C), cassava+millet (CM), millet
(M), cassava+darawa (CDLand darawa (D) by sheep.

items C CM cD D 1SE
1 cut

Intake

Foliage, kgM/d 438 | 579" |583" |510° |5.20° |0.27
DM, kg/h/d 0.951° | 0.912* | 0.863° | 0.795° | 0.770° | 0.03
DM, kgl100k%vvt 238 | 228 |216° | 198 |1493 |o0.08
DM, gkg W° 59.81% | 57.36% | 54.28° | 50.00° | 48.43° | 2.16
Digestion coefficients

(%) 66.38° | 72.26° | 67.97° | 62.44° | 58.81° | 2.31
DM 69.11° | 73.46° | 69.13° | 64.75° | 60.46° | 2.21
oM 72.78" | 74.92° | 68.65° | 59.88° | 51.17° | 4.41
cP 63.00° | 71.94° | 68.68° | 63.15° | 60.15 | 2.14
CF 45.19° | 67.40% | 62.46° | 43.62° | 46.77° | 4.92
EE 7468° | 74.39% | 69.83° | 67.55° | 62.58° | 2.26
NFE

Nutritive values (%) 64.21° | 66.99° | 62.51° | 60.41° | 56.56° | 1.76
TON 1160° [ B.68° | 7.26° [ 624° | 461° | 1.18
DCP

2™ cut

Intake 353" | 4.98° |5.14a |- - 0.51
Foliage, kg/h/d 0.775° [ 0.787* | 0.789 | - . 0.01
DM, kg/h/d 1.94° 199" Ja - - 0.02
DM, kgl100k%wt 48.74% | 50.13° | 1.97a | - . 0.41
gDMlkg 49.62

Digestion  coefficients | 67.53° | 72.37% | a - . 1.44
(%) 71.16° | 74.80° - - 1.07
DM 74.01% | 70.88° | 71.02° | - - 1.66
oM 58.40° | 71.63% | 72.44" | - - 4.19
CP 50.38° | 75.18° | 68.27° } - - 8.70
CF 78.71% | 77.44% | 70167 | - - 1.31
EE 77.62°

NFE 66.45° | B8.76% | 74.31° | - . 0.76
Nutritive values (%) 14.51* | 8.20° - - 2.32
TON 86.49°

DCP 7.04°

a, b, ¢, d and e means in the same line with different superscripts differ (P<0.05)
significantly

N-balance:

The N-balance by sheep fed cassava foliage was significantly
{P<0.05) higher than that fed other forages (Table 4), while the N-balance as
percent from N-intake of cassava + millet was significantly (P<0.05) higher
than other forages These results agreed with those of Alli- Balogun et al.
(2003). Abd El-Baki et al. (1990) found no significant differences in N-balance
between cassava foliage alone or mixed with sarghum.

Rumen fluid parameters:

Ammoania-N concentrations in rumen fluid of sheep fed cassava foliage
alone or mixed with millet or darawa were significantly (P<0.05) higher than in
those fed millet or darawa as shown in table 5.
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The increase in ruminal ammonia-N may be due to the high content of
CP in cassava foliage as showen by Abd El-Baki et al. (1990), Hong et af
(2003} and Alli- Balogun et al. (2003). The same trend was shown in pH
values which increased with the increase of ruminal ammonia-N. The ruminal
VFAs of sheep fed cassava alone were significantly lower than those fed
other forages alone or mixed with cassava. Similar resuits was noticed by
Soliman (1990).

Table (4): Nitrogen balance of sheep fed cassava (C), cassava+millet

(CM), millet (M), cassava+darawa (CD) and darawa (D).
Items [ CM M CcD ) +SE
_?“cut
Nitrogen-intake, g/day | 24 29° 16.92° | 14.60™ | 13.26* | 11.10° } 2.27
Fecal-N, g/day 6.61 425 4.57 5.31 5.40 0.41
Urinary-N, g/day 1445 | 9.96 8.47 8.31 4.92 1.65
N-balance, g/day 323" |271° [156° [164° 078 [044
% of intake 13.30° | 16.02* | 12.37° | 10.68° | 7.03° | 149
2" cut
Nitrogen-intake, g/day | 24.30* | 14.74° [ 13.03° |- - 5.51
Fecal-N, g/day 6.35 4.06 413 - - 0.75
Urinary-N, g/day 1487 | 8.29 701 |- - 243
N-balance, g/day 3.08° 239" | 189 |- - 0.34
% of intake 12.68° | 16.21% | 14.50% | - - 1.02

a, b, c and d means in the same line with different superscripts differ (P<0.05) significantily

Table (5): Rumen fluid parameters of sheep fed cassava (C),
cassava+millet (CM), millet (M), cassava+darawa (CD) and

darawa (D).
ltems C CM M cD o +SE
1" cut
Ammonia-N(mg/100ml) | 28.23% | 22.42° | 18.72° | 21.66° | 17.33° | 1.89
pH 6.94° |6.63° |6.42™ [6.54™ |6.32° |0.11

Total VFAs (mequ./100ml) 812° 1962° |o64 | 9617 |957° [0.40
2" cut

Ammonia-N(mg/100m{) | 32.42° | 23.72° | 18.94° | - - 1.02
pH 7.06° |672° 661" |- - 0.13
Total VFAs (mequ./100ml) | 8.08° | 9.71* | 9.78* - | - - 0.55

a, b and c means in the same line with different superscripts differ (P<0.05} significantly.

Yield: : . :
Cuttings of cassava foliage generally decreased the yield of cassava
roots. This reduction varied with the number of cuts as showen in Table 6.
Decrease in the yteld of cassava roots may be ascribed to the reduction of
effective photosynthetic area. These results agreed with those of Dahniya
(1980), Lutaladio and Ezumah (1980} and Soliman (1890). On the other
hand, fresh and dried yield of roots/feddan of cassava grown alone were
higher than the intercropped cassava (Table 6). The herein results agreed
with the fendings of Mason et al. (1986) and Sherief (2000) with Cassava
intercropped with cowpea. The total yield/feddan (foiiage + roots) of cassava
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mixed with other forages was higher than cassava alone. The total yieid of
cassava + millet was higher than cassava + darawa. The TDN and DCP/
feddan as foliage of Cassava + millet or darawa were higher than cassava
alone as showen in Table 7. Abd El-Baki et al. (1990) and Soliman (1990)
showed Similar TDON and DCP/ feddan with Nigerian variety of cassava
applying two cuts. The DM vyields of cassava roots per feddan were 3.985,
1.217, 0.937, 2.373, 2.090 and 2.922 ton for cassava without cuttings, C, CM,
M, CD and D, respectively (Table 6). The root yield was similar with the yield
obtained by Attalla et a/. {2001} and Hong ef af. (2003). In addition the TDN
value of cassava roots was reported to be 84.3% (Soliman, 1990). It could be
postulated that each feddan of cassava roots would produce 3.36, 1.03, 0.79,
2.00, 1.76 and 2.46 ton TDN/feddan for cassava without cuttings, C, CM, M,
CD and D respectively.

It could be concluded that intercropping cassava with millet or darawa
in reclaimed sandy soil could complement each other to baiance the nutrients
for sheep.

Table (6): Average fresh and dry matter yields of cassava alone or
cassava intercropped with millet or darawa. {ton/ fed.

items giat:izv;a Treatments
cuttings c CM M cD D
Fresh yield
Foliage
1* cut - 5.36 11.06 10.01 10.79 9.57
2™ cut - 2.84 7.99 5.50 - -
Roots 12.30 3.78 2.83 7.34 6.41 875
Totai 12.30 11.98 21.88 22.85 17.20 18.32
Dry yield
Foliage
1% cut - 1.436 2.207 2.096 2115 1.985
2™ cut - 0.710 1.624 1.095 - -
Roots 3.985 1.217 0.937 2372 2.090 2922
Total 3.985 3.363 4768 5.564 4205 4.907

Table (7): Foliage TDN and DCP (Ton/feddan) for cassava (C),
cassava+miliet (CM), millet (M), cassava+darawa (CD) and darawa (D).

items Treatments
| [ MC M DC D
TON
1% cut 0.922 1.380 1.404 1.196 1.199
2®eut . 0.472 1.080 0.728 - - )
DCP
1* cut 0.167 0.160 0.183 0.098 0.124
2" eyt 0.103 0.114 0.077 . -
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