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SUMMARY

he objective of this work was to study cultivation and utilization of three

intercropped green forage mixtures in feeding of lactating goats. Eighteen

lactating goats divided into 3 groups (6 animals each) were fed ad lib.

green forage mixtures as Sesbania-Sudan grass, Cow pea-Millet and

Cowpea-Millet x Napier grass hybrid in three treatments, SS, CM and
CMN respectively. 1% of BW Concentrate feed mixture (CFM) were allowed for
all animals in the respective treatments. Three digestibility trials were carried out to
evaluate the three rations by 3 bucks for each. Rumen and blood parameters were
measured. Milk yield and its composition were determined. Forage yield and feed
cost were estimated.

Results obtained showed that, CP% in Sesbania-Sudan grass mixture was
higher than Cowpea-Millet or Cowpea-Millet x Napier grass hybrid mixtures,
while, the CF, EE and NFE% of three mixtures were nearly similar. The DM intake
of SS, CM and CMN as g/kg W™ or % BW were nearly similar. The digestibility
coefficients of DM, OM, CP and EE in SS with 1* and 2™ cuts were significantly
(P<0.05) higher than CM, while the differences between SS and CMN or CM and
CMN were not significant. The differences in NFE digestibility among the three
groups were not significant. The TDN of SS showed significantly (P<0.05) higher
than that of CM in the 1® and 2™ cuts, while the significant differences were found
between CM and CMN in the 1 cut and not significant in the 2™ cut. The DCP of
SS appeared the same previous trend. The differences in ruminal pH values among
three groups were not significant. Ruminal ammonia-N of SS was significantly
(P<0.05) higher than CM and insignificantly higher than CMN at 4hrs. Ruminal
VFA,s of SS was significantly (P<0.05) lower and microbial protein was
significantly (P<0.05) higher than CM and CMN at the same time (4 hrs post
feeding). No significant differences among three groups for blood hemoglobin, red
blood cells, serum total protein, albumin, globulin, creatinine and glucose. Milk
yield were 1.15, 1.02 and 1.05 kg/h/day, showing no significant differences among
its composition. Feed cost of milk were 98, 104 and 99 PT/kg milk for SS, CM and
CMN, respectively. Forage yield were 4.43, 4.96 and 5.44 ton DM/feddan and 708,
717 796 kg CP/feddan for Sesbania-Sudan grass, Cowpea-Millet and Cowpea-
Millet x Napier grass hybrid, respectively. It could be concluded that the mixture of
Cowpea-Millet x Napier grass hybrid and Sesbania-Sudan grass appeared the
higher yields and gave better digestibility and nutritive value and lower feed cost.
So it could be use these mixtures beside 1% CFM in feeding of lactating goats.

Keywords: sesbania, cowpea, sudan grass, millet, millet x napier grass hybrid,
digestibility, rumen, blood, milk.

Issued by The Egyptian Society of Nutrition and Feeds



Fathia et al.

INTRODUCTION

In Egypt, shortage of feed especially during summer season is affecting in animal
production. Most of animal feeding in this period depend on grains and agricultural
residues. The expensive price of grains tend to increase feed cost of animals. Green forage
can play the important role to cover this shortage. It is cheap food for ruminant nutrition
especially milk production, moreover improved animal health and reduced health
expenses. The most green forages in summer season are grasses such as Sorghum, Sudan
grass, Millet, Napier grass, and Teosinte which contains low protein content. So, its need
protein source as concentrate or legume forages to be complete rations . High yielding and
high quality legume-grass mixtures play an important part in forage-animal production
system (Mooso and Wedin, 1990). An attempts were carried out to introduce new legumes
as Sesbania (Soliman et al, 1997) or grasses as Millet x Napier grass hybrid (Zeidan and
Geweifel, 1997) in animal feeding. On the other side, some practical studies were carried
out to utilization some mixtures of legumes and grasses in ruminant feeding such cowpea
with sorghum (Gabra et al, 1991) and Sesbania with Teosinte (Soliman et ai., 1997 and
Soliman and Haggag, 2002). The aim of this work is study cultivation and utilization of
some intercropped legume-grass mixtures in feeding of lactating goats.

MATERIALS AND METHODS

This work was carried out at El-Serw Experimental Station (Damietta governorate),
Agricultural Research Center (ARC), Egypt. Three field trials of legume-grass mixtures
were conducted. The Ist trial was sowing Sesbania (Sesbania Sesban) intercropped with
Sudan grass (Sorghum vulgare), the 2nd trial was Cowpea (Vigna sinesis) intercropped
with Millet (Pennisetum maximum) and the 3rd trial was Cowpea intercropped with Millet
(Pennisetum maximum) x Napier grass (Pennisetum purpureum) hybrid. The seed rate for
the planted forage mixtures were 10, 10, 15 and 15 kg/feddan for Sesbania, Cowpea,
Sudan grass and Millet, while Millet x Napier grass hybrid was planted by offshoots. The
normal recommended agronomic practices of forages (fertilization and irrigation) were
applied. Two cuts of green forage mixtures were taken. The 1st cut was done at 9 weeks
from planting. The 2nd cut was taken after 7 weeks from 1st cut. The green yield and dry
yield per feddan were estimated. Eighteen Zaraibi goats weighed an average 39 kg after
weaning (12 weeks ) were assigned randomly to three groyps (6 animals each) according
to their live body weight and initial milk production. The 1st group (SS) was fed 1% of
body weight concentrate feed mixture (CFM) + Sesbania-Sudan grass mixture, the 2nd
group (CM) was fed 1% of body weight CFM + Cowpea-Millet mixture and the 3rd group
(CMN) was fed 1% of body weight CFM + Cowpea-Millet x Napier grass hybrid mixture.
The CFM was offered twice daily at 8 a.m. and 3 p.m., while fresh green forage mixtures
were fed ad libitum. Drinking water was available all times. The experimental period
lasted 14 weeks of weaning.

Goats were milked and the daily milk yield was recorded for each goat.
Representative milk samples about 0.5% of total milk produced were taken once biweekly
from the morning and evening milking of the same day of each goat. The samples were
composited and analyzed for total solids (TS), fat and protein by the methods of Ling
(1963), lactose content according to Bamett and Abd El-Tawab (1957) and ash content as
reported in A.O.A.C. (1995).
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Digestibility trials were conducted on 9 mature bucks in complete randomized design
to evaluate the three treatments (3 animals in each). Animals were individually kept in a
metabolic cages. Each trial lasted 21 days as preliminary period followed by 7 days as
collection period. Samples of green forage and feces were dried in an oven at 60oc for 48
hours, then thoroughly mixed and chemical analyzes were carried out according to the
methods of A.O.A.C. (1995).

At the end of feeding trial, only three females of each group were used for collecting
rumen fluid and blood samples. Rumen fluid samples were obtained using a rubber
stomach tube at before moming feeding (0 time) and 4 hours post morning feeding. The
samples were filtered through three layers of cheese cloth without squeezing. The ruminal
fluid pH values were immediately estimated by a digetal pH-meter. The ruminal ammonia-
N concentration was determined according to Conway (1957). Total volatile fatty acids
(TVFA,s) were determined by the steam distillation method as described by Warner
(1964). Microbial protein was determined according to Schultz and Schultz (1970).

Blood samples were taken via the jugular vein in evacuated tubes. Samples were
kept at room temperature for 45 min, centrifuged at 4000 r.p.m. for 15 min. The blood
serum was separated into clean dried glass vials and stored frozen at -20oc until analysis
for total protein (TP) according to Armstrong and Carr (1964), Albumin (Daumas et al.,
1971), glucose (Trinder, 1969). Urea-N (Patton and Crouch, 1977) and creatinine (Husdan,
1968).

Statistical analysis

The experiments were a complete randomized design. The statistical analysis were
carried out with Costate version 3.03 Software (1986). Significance for mean differences
were tested according to Duncan,s New Multiple Range Test (1955).

RESULTS AND DISCUSSION

Chemical composition of some legume-grass mixtures:

The chemical analysis of legume-grass mixtures as shown in table 1 explained that
the dry matter (DM) percent of Cowpea-Millet x Napier grass hybrid mixture in the 1% or
2™ cuts was lower than Sesbania-Sudan grass or Cowpea-Millet mixtures. Crude protein
(CP) percent in Sesbania-Sudan grass mixture was higher than Cowpea-Millet or Cowpea-
Millet x Napier grass hybrid mixtures. The increase in CP of Sesbania-Sudan grass mixture
may be due to high CP percent of Sesbania as showed by Soliman er a/ (1997) and
Soliman and Haggag, (2002). The percentages of crude fiber (CF), ether extract (EE) and
nitrogen free extract (NFE) of three mixtures were nearly similar. Ash percent of Sesbania-
Sudan grass mixture was lower than Cowpea-Millet or Cowpea-Millet x Napier grass
hybrid mixtures. The chemical composition of mixtures was nearly similar with data
obtained by Gabra et al (1991) with Cowpea-Sorghum mixtures and Soliman and Haggag
(2002) with Sesbania-Teosinte mixture with some slight differences. The same authors
found that the chemical composition of legume-grass mixtures are intermediate between
legumes and grasses. Soliman er al. (1997) and Soliman and Haggag (2002) found that
Sesbania forage had high CP and low NFE percent compared with Teosinte grass.
Generally Gabra er al. (1991) and Khinizy et al. (1997) found that Cowpea had a high
content of CP and low content of CF and NFE than grasses (Sudan grass, Sorghum, Napier
grass and Millet). In this respect, there are many factors affecting chemical composition as
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species and varieties of forages, soil, fertilization, subsequent cuts, age of cuts and
environmental condition (Gabra et af, 1991,Van Soest, 1996 and Haggag er a/.,2000).
Soliman et al. (1997) and Soliman and Haggag (2002) found that Sesbania forage had high
CP and low NFE percent compared with Teosinte grass. Generally Gabra ef a/. (1991) and
Khinizy ef al. (1997) found that Cowpea had a high content of CP and low content of CF
and NFE than grasses (Sudan grass, Sorghum, Napier grass and Millet). In this respect,
there are many factors affecting chemical composition as species and varieties of forages,
soil, fertilization, subsequent cuts, age of cuts and environmental condition (Gabra er ai,
1991,Van Soest, 1996 and Haggag et al.,2000).

Table (1);: Chemical composition of some legume-grass mixtures fed to lactating

Zaraibi goats.

Item DM OM CP CF EE NFE Ash
1* cut

Sesbania-Sudan grass 23.31  90.15 15.85 3034 197 4199 9.85
Cowpea-Millet 22.87 88.59 1431 2993 205 4230 1141
Cowpea-Millet x 2049 89.10 14.52 2931 2.07 4320 1090
Napier grass hybrid
2™ cut

Sesbania-Sudan grass 25.13  89.07 16.11 3135 201 39.60 10.93
Cowpea-Millet 23.53 8599 14.85 3243 2.07 36.64 14.0]
Cowpea-Millet x 2130 86.25 1503 3195 2.1 3716 1375
Napier grass hybrid
CFM* 9235 9235 1723 1743 371 5398 7.65

* Concentrate feed mixture (CFM) consists of 37% yellow corn, 30% undecortecated, Cotton seed.
20% wheat bran, 6.5% rice bran, 3% molasses, 2.5% limestone and1% common salt.

Feed intake:

Total DM intake per head of the 1™ treatment showed somewhat higher value than
those reported with 2™ and 3™ groups. It might be due to increase DM and CP% of the
mixture of the 1¥ forages in both 1% and 2™ cuts. However, the DM intake of the three
groups (SS, CM and CMN) as g’kg W™ or % BW was nearly similar (Table 2). In this
connection, Gabra ef al. (1991) found that DM intake of Cowpea alone or Cowpea-
Sorghum mixture was higher than Sorghum alone while, the DM intake of sweet Sorghum
or Sordan grasses was nearly equal. Khinizy et al. (1997) found that Cowpea intake was
higher than Sorghum or millet grasses. The same author found that the millet intake was
lower than Napier grass intake. Soliman e al. (1997) showed that dry matter intake of
Sesbania alone or Sesbania-Teosinte mixture was higher than Teasinte. Generally, forage
form about two thirds while the concentrate mixture form about one third the ration as
shown in table 2. The forage concentrate ratio in the ration intake was suitable for milk

production.
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Table (2): Average feed Intake of lactating Zaraibi goats fed rations contained
legume and grass mixtures.

Item SS CM CMN
Average B.W_, kg/h 39.6 38.7 39.1
Average Kg W*”/h 15.78 15.52 15.64
DM intake, g/h/d

Forage mixtures 803.7 798.9 795.2
CFM 407.0 396.9 401.3
Total DM intake 1210.7 1195.8 1196.5
DM intake, g/kg W7 76.72 77.05 76.50
DM intake, % BW 3.06 3.09 3.06
Forage : concentrate ratio 66 : 34 67 :33 67 :33

SS- CFMas 1% of BW + Sesbania-Sudan grass mixture
CM : CFM as 1% of BW + Cow pea-Millet mixture
CMN: CFM as 1% of BW + Cow pea-Millet x Napier grass hybrid mixture

Digestion coefficients and nutritive values:

The digestion coefficients in table 3 explained that digestion coefficients of DM, OM,
CP and EE in SS were significantly (P<0.05) higher than those found in CN. The
differences between SS and CMN or CM and CMN were not significant in the 1* cut. The
CF digestibility of CM was significantly lower than SS or CMN in the 1* cut, while the
differences among three rations in the 2™ cut were not significant. The differences in NFE
digestibility among the three groups were not significant. Gabra et al. (1991) found that
digestion coefficients of DM and OM of Cowpea-Sorghum mixture was higher than
Sorghum alone. Soliman et al. (1997) showed that digestion coefficients of all nutrients of
Sesbania-Teosinte mixture + CFM was higher than Teosinte grass + CFM. On the other
side, Khinizy er al. (1997) found that digestion coefficients of DM, OM, CF and NFE of
some summer grasses as Sorghum, Millet and Napier grass were nearly similar. The total
digestible nutrients (TDN) of SS tended to significant (P<0.05) higher than those of CM in
the 1¥ and 2™ cuts (Table3). Moreover, differences between SS and CMN in TDN was not
significant in the 1* cut and the TDN of SS was significantly (P<0.05) higher than those of
CMN in the 2™ cut. The differences between CM and CMN was not significant with 2"
cut. The DCP showed the same previous trend with 2™ cut. The highest value showing in
the 1* and 2™ cuts with group fed ration containing Sesbania-Sudan grass (SS). Gabra et
al. (1991) found that TDN of Cowpea-Sorghum mixture and Sorghum alone were nearly
similar, while DCP of Cowpea-Sorghum mixture was higher than Sorghum alone. Soliman
et al. (1997) found that TDN and DCP of Sesbania-Teosinte mixture + CFM were higher
than Teosinte + CFM. However, Khinizy ef al. (1997) found that nutritive values as TDN
and DCP of Millet and Napier grass were nearly similar. Generally, the digestion
coefficients and nutritive value of the SS were higher than those report with CM and CMN
in 2™ cut. The same trend was observed with 1* cut except CF digestibility. These higher
value for SS might be attributed to higher CP% and decrease of ash content. The digestion
coefficients and nutritive values of rations contained green forages were affected by some
factors as species and varieties of forages, subsequent cuts, age of cuts, legume/grass ratio

and forage/concentrate ratio.
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Table (3): Digestion coefficients (Yo)and nutritive values (%) of the rations contained
legume and grass mixtures.

1* cut 2"% Cut
Ttem S8 CM  CMN SS M CMN
Digestion coefficients
DM 65.22° 62.97° 6357 67.56° 6441° 65771*
OM 68.10° 65.74° 66.39" 70.01° 66.71° 67.40°
CcP 76.74* 7337 7479 7928  75.96° 77.15®
CF 66.89" 63.17°  70.17°  69.47°  67.91° 67.71*
EE 7199  69.75° 70.42™ 73.58"  69.93° 71.64%
NFE 65.51° 64.54° 6498  66.70° 65.59° 63.35°
Nutritive values
TDN 6436" 61.35° 63.90° 63.14° 5876 5891°
DCP 12,51 1121 11.54°  13.07°  11.88° 12.04°

a,b Means in the same line with different superscripts differ significantly (P<0.05)

Rumen parameters: :

The rumen parameters as shown in Table 4 showed that differences in ruminal pH
values among three groups were not significant at 0 and 4 hrs post feeding. However, the
obtained pH values are within the normal ranges .for normally functioning rumen (5.5 to
7.3) as recorded by Hungate (1966). The differences in ammonia-N and total VFA,s
among three rations before feeding (0 time) were not significant. Ammonia-N of SS was
significantly (P<0.05) higher than CM and insignificantly higher than CMN at 4hrs post
feeding, while the difference between CM and CMN was not significant at the same time.
The high content of ruminal ammonia-N in SS may be due to the high content of CP in
Sesbania forage as recorded by Soliman er al. (1997) and high protein degradability of
Sesbania protein as reported by Khalili and Varvikko (1992). The total VFA,s of SS was
significantly (P<0.05) lower than CM and CMN, while the differences between the two
later were not significant at 4hrs post feeding. Ruminal microbial protein was not
significant among three treatments at zero time and was significantly (P<0.05) higher with
SS than that of CM or CMN at 4 hrs post feeding, while the difference between CM and
CMN was not significant.

Table (4): Rumen parameters of lactating Zaraibi goats fed rations contained legume
and grass mixtures.

Item Time hrs. SS CM CMN
0 7.10% 6.97° 7.00°
pH 4 6.48" 6.50* 6.40*
. 0 13.93" 12.83° 12.93*
Ammonia-N, mg/100m} 4 22.90° 20.70° 21.03%
0 7.70* 8.00° 8.10"
Total VFAs, mequw/100m} 4 10.60° 11.70° 11.83
Mi . . 0 0.42° 0.40° 0.39°
icrobial protein, gm/100m} 4 0.66 057 0.59°

a,b Means in the same line with different superscripis differ significantly (P<0.05)
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The increase in microbial protein in SS may be due to the high content of ruminal
ammonia-N which synthesized to microbial protein by rumen microbes. Similar findings
were showed by Soliman et al. (1997), Gabr et al. (1999), Ahmed er al. (2001) and Fathia
A. lbrahim et al. (2007) in the rumen of goats.

Blood parameters:
Values of some blood parameters as shown in table 5 explained that no significant

differences among three rations for blood hemoglobin, red blood cells, serum total protein,
albumin, globulin, creatinine and glucose, while serum urea-N of SS was significantly
higher than CM and CMN. The higher value of serum urea-N of SS may be due to higher
level of ammonia-N in the rumen. However, all animals in different treatments were
healthy. The obtained values were within the normal range reported by Jain (1986) and
Kaneko (1989) for healthy goats and in line with the findings of Gabr et al. (1999) and
Ahmed et al. (2001) in the blood of healthy goats.

Table (5): Blood parameters of lactating zaraibi goats fed rations contained legume

and grass mixtures.
Item SS CM CMN
Hemoglobin (Hb), g/dI 12.03* 11.33* 11.60"
Red Biood cells(RBC,s)x10%/ul 13.57° 13.37° 13.50"
Total protein, g/d] 7.27° 6.97" 7.03"
Albumin, g/dl 2.83* 2.77° 2.87°
Globulin, g/dI 4.44° 4.20 4.16"
Urea-N, mg/dl 16.17° 14.40° 14.40°
Creatinine, mg/dl 0.97* 0.87 0.90*
Glucose, mg/d] 74.3* 75.3* 77.0*

a,b Means in the same line with different superscripts differ significantly (P<0.05)

Milk yield and its composition:

Data presented in Table 6 and Figurel showed the average milk yield and its
composition for the three treatments. It could be shown that the average milk yield for SS
was somewhat higher than those of CM and CMN with no significant differences. Same
trend was shown with protein yield. The relatively increase in milk and protein yields of
SS may be due to the high content of CP in SS contained Sesbania-Sudan grass mixture.
Milk composition as fat, protein, lactose, SNF and ash for the three treatments were
fluctuated between them. However, the differences of milk composition among three
groups were not significant. The values of milk chemical composition were nearly similar
with values obtained by Gabr ef al. (1999), Ahmed ef al. (2001) and Fathia A. 1brahim ef
al. (2007) of zaraibi goats with little differents due to the individual differences among
goats and different feefing.

Table (6): Milk yield, milk composition and feed conversion of lactating Zaraibi goats
fed rations contained legume and grass mixtures.

Item SS CM CMN
Av. Milk yield, kg/h/d 1.15 1.02 1.05

Milk composition,%

Fat 3.90 4.15 418

Protein 2.96 2.89 29]

Lactose 4.61 4.69 4.67

Total solids 12.19 12.43 12.47
SNF 8.29 8.28 8.29
Ash 0.72 0.70 0.71

Av. fat yield, g/h/d 44.85 4233 43.89
Av. protein yield, g/h/d 34.04 2948 30.56
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——R1 —®-R2 ——R3

Milk production, kg/h/d

4 6 8 10 12 14
Lactation Period, Week

Fig. 1. Average daily milk yield of Zaraibi goats fed different rations

Feed conversion, Feed cost and Economical efficiency:

The best feed conversion as kg DM or kg TDN or kg DCP per kg milk production
with the group fed Sesbania-Sudan grass mixture (SS) followed the group fed Cow pea-
Millet x Napier grass hybrid mixture (CMN) as shown in Table 7. The group fed Cow pea-
Millet mixture (CM) had the worst feed conversion and highest feed cost for milk
production, while the feed cost of SS was nearly equal of CMN as shown in table 7. The
economical efficiency of CM was lower than SS and CMN.

Table (7): Feed conversion, Feed cost and Economical efficiency of milk production
of lactating Zaraibi goats fed rations contained legume and grass mixtures.

Item SS CM CMN
Av. daily milk yield, kg 1Js 1.02 1.05
Av. daily DM intake, kg

Forage mixture 0.804 0.799 0.795
CFM 0.407 0.397 0.401
Total DM intake 1.21] 1.196 1.196
Feed conversion

Kg DM/kg milk 1.053 1.172 1.139
Kg TDN/kg milk 55.42 58.88 58.49
Kg DCP/kg milk 11.12 11.32 11.23
Av. feed cost

Forage Cost (PT/h/day) 42 37 34
CFM Cost  (PT/h/day) 71 69 70
Total cost (PT/h/day) 113 106 104
Total cost (PT/kg milk) 98 104 99
Economical efficiency** 3.72 3.51 3.69
*Price of CFM = 1750 L.E./ton **Price of milk = 3.65 L.E./ kg
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Forage yield and cost of forage production:

Average green forage, dry matter and crude protein yields are shown in Table (8).
Data revealed that the yields of green forage, DM and CP were higher for Cow pea-Millet
x Napier grass hybrid mixture with both 1* and total yields than those of Cow pea-Millet
mixture and Sesbania-Sudan grass mixture. On the other hand, the Sesbania-Sudan grass
appeared to higher yields with 2" cut. Increasing in yield of Cow pea-Millet x Napier
grass hybrid mixture was 22.32, 9.68 and 11.02% with green forage, DM and CP,
respectively compared with Cow pea-Millet mixture. The respective values recorded
4295, 22.8 and 12.43% when compared with Sesbania-Sudan grass yield. From these
results, it could be noticed that the Cow pea-Millet x Napier grass hybrid yields was the
highest compared to the other groups. Cost of ton forage production of Cowpea-Millet x
Napier grass hybrid mixture was less than Sesbania-Sudan grass mixture and Cowpea-
Millet mixture as shown in table 8.

Table (8): Average yield (ton/feddan*) and cost of forage yield of some legume-grass

mixtures.

Item S$S CM CMN
Green forage yield

I* cut 10.7 15.9 20.5
2™ cut 7.7 5.6 5.8
total 18.4 215 26.3
Dry matter yield

1* cut 249 3.64 4.20
2" cut 1.94 1.32 1.24
total 4.43 4.96 5.44
Crude protein yield

I* cut 0.395 0.521 0.610
2" cut 0.313 0.196 0.186
total 0.708 0.717 0.796
Total cost,**L.E./feddan 2320 2300 2350
Forage cost

L.E./ ton green forage 126 107 89
L.E./ ton DM 523 463 432
PT/ kg DM 52.3 46.3 43.2

*Feddan = 4200m*
** Total cost of feddan included soil preparation, seed price, cultivation, fertilization, irrigation and
rent value.

Conclusion:

It could be concluded that the mixtures of Sesbania-Sudan grass, Cowpea-Millet and
Cowpea-Millet x Napier grass hybrid as green forages are high quantity and be available in
summer season. The mixtures of Sesbania-Sudan grass and Cowpea-Millet x Napier grass
hybrid had the better digestibility and feeding values. Also, the mixtures of Cowpea-Millet
x Napier grass hybrid and Sesbania-Sudan grass tended to be better feed conversion and
economical feed efficiency to produces one kg milk with lactating goats.
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