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ABSTRACT

Six lactating buffaloes, about 530 kg body weight in the 3 - 5° parity were selected
randomly at their peak of lactation to study the effect of groundnut vines hay as a
substitution of berseem hay at two levels on performance of lactating buffaloes using
“Swing over method to evaluate the following experimental rations: 1) Control ration
(CR) 40% concentrate mixture (CM) of total DM requirements and berseem hay (BH)
ad. lib. 2) 1% tested ration (TR1) 40% CM of total DM requirements and groundnut
vines hay (GVH) ad. lib. 3) 2™ tested ration (TR2) 25% CM of total DM requirements
and groundnut vines hay (GVH) ad. /ib. The digestibilities of DM, OM and CF were
higher for TR1 and TR2 compared to CR with no significant difference. While CP
digestibility of CR was significantly (p<0.05) higher than those of TR1 and TR2. The
digestibilities of EE and NFE of CR were significantly (p<0.5) lower than both of tested
rations. The TDN of TR1 and TR2 were significantly (p<0.05) higher than that of CR,
while DCP were significantly (p<0.05) lower. Milk, fat corrected milk production and
milk fat percent of animals fed either TR1 or TR2 were higher than those of animals
fed CR with no significant difference.

From foregoing results, Integration of GVH at 60% or 75% from
required DM reduced feeding cost for producing either kg milk or kg butter. it
could be concluded that, GVH can be used as a substitution to BH in lactating
buffalo rations at 60% or 75% from DM required and hence reduced feeding
cost of milk yield.
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INTRODUCTION

Feed costs the single largest expense in animal production, may be
reduced by including locally grown crops and by-products into animals diet
especially for ruminants. Since ruminants are essentially recyclers, the use of
by products are suited to dairy animals that produce a high quality product
(milk) from crop by-products. So, environmentally, as well as economically,
by-products will continue to become more important as ingredients in
ruminant diets.

Groundnut-vines hay is one of the most important crop by-products
especially in the reclaimed sandy soil lands. It has been evaluated as a
substitution for either alfalfa or berseem hay in sheep or goats diets by
Gelaye et al, (1990), Etman and Soliman (1999), Mostafa et al. (1999),
Talha, et al. (2001) and Talha (2001). With growing goats, Gelaye et al.,
(1990) reported that daily gain and feed utilization efficiency were better for
goats fed peanut vines hay than those fed alfalfa hay. Etman and Soliman
(1999) found that best daily gain was recorded when lambs fed peanut vines
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hay with concentrate mixture at 2.5% of their live body weight. Moreover,
their data showed high digestibilities for DM and OM% in all rations
containing peanut vines hay with different levels of concentrate mixture.
Talha (2001) reported that groundnut vines hay can be used as a good
quality roughage for growing lambs at 60 or 40% from their DM requirements
during the growing period and 20% during finishing period.

There is no available data about the effect of integration of groundnut
vines hay into diets of lactating buffaloes on their performance. So, this work
was carried out to study the effect of groundnut vines hay as substitution of
clover hay and concentrate feed mixture at two levels on productive
performance of dairy buffaloes in terms of feed intake, nutrients digestibility,
milk production and composition and economic impact.

MATERIALS AND METHODS

This work was conducted at EL-Gemmeza Experimental Station, Animal
Production Research Institute, Agriculture Research Center, to study the
effect of complete replacing of berseem hay (BH) in dairy buffalo rations by
groundnut vines hay (GVH) on their performance. \

Six lactating buffaloes, about 530 kg body weight in the 3" - 5" parity
were selected randomly at their peak of lactation to conduct this work. The
“Swing over” method described by Abou-Hussein (1958) was used to conduct
this study. Milk production experiment extended for 20 weeks including four
experimental periods. Each period consisted of three weeks transition period
followed by two weeks for milk recording, sampling and digestibility trails. The
animals were individually fed the following experimental rations 1) Control
ration (CR) consists of 40% concentrate mixture (CM) of total DM
requirements and berseem hay (BH) ad. lib. 2) 1* tested ration (TR1)
consists of 40% CM of total DM requirements and groundnut vines hay
(GVH) ad. Lib. 3) 2™ tested ration (TR2) consists of 25% CM of total DM
requirements and groundnut vines hay (GVH) ad. lib. Feed was offered near
the theoretical requirements of lactating animals calculated from expected
production (10 kg/ day) according to NRC (1989). The CR (ration 1) was fed
in the first and last periods, while the two tested rations (TR1 &TR2) were
given in the two medium pericds. Concentrate mixture consisted of: 39 %
yellow corn + 29% undecorticated cotton seed meal + 14% rice bran +9%
soybean meal (44% crude protein) + 5% vinas + 3% limestone + 1% sodium
chloride.

Three digestibility trails were carried out on the animals of feeding trail
(three per each) during collection period of each experimental pericd. Fecal
grab samples of about 500g were taken from the rectum three times daily for
five days as collection period. Acid insoluble ash (AlA) was used as natural
marker for nutrients digestibility determination (Van Keuleun and Young,
1977). Representative samples of feeds and feces were analyzed according
toA. Q. A C. (1980).

Milk yield was recorded daily and individually for all animals during the
collection period. Milk samples were taken in the middle day of each
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experimental period (29, 65, 101 and 137 days) from each buffalo
individually. Milk samples were analyzed for protein (CP), total solids (TS)
and ash according to A. O. A. C. (1980) while lactose was estimated by
difference. Milk fat was determined according to Gerber's method as
described by Ling (1963).

The data were statistically analyzed according to Steel and Torrie (1980).
The differences among means were tested for significance by Duncan's
multiple range test (1955).

RESULTS AND DISCUSSION

Chemical composition of GVH and BH and the tested diets is given in
Table 1 were within the normal ranges reported by Etman and Soliman
(1999), Mostafa, et al. (1999) and Talha (2001) for GVH and El-Ayek (1996),
Talha (1996) and Talha et al. (2001) for BH prepared from the 3" cut of
berseem. Data cleared that CP and CF content of GVH were lower than
those of BH by 20.98% and 8.77% respectively. While tested roughages both
were nearly similar in other nutrients (Table 1).

As a result of complete replacing BH by GVH, CP content of tested rations
1 (TR1) and 2 (TR2) were lower than that of control ration (CR). This result
would be expected since CP content of BH is higher than that of GVH
(14.11% vs. 11.15%) as shown in table (1). Highest CF content was recorded
with TR2 due to its higher content of GVH (75% of DM intake) (75% GVH)
compared to CR (60% BH) and TR1 (60% GVH).

Table (1): Chemical composition of experimental ingredients and tested
diets on DM basis.

DM Chemical composition on DM basis %

% OM CP EE CF NFE | Ash

Concentrate feed mixture 9213 | 8765 | 16.50 | 3.74 | 12.10 | 55.30 | 1 235

Item

Berseem hay 86.38 | 87.80 | 14.11 | 2.30 | 32.15 | 39.23 | 12.20

Groundnut vine hay 89.40 | 8848 | 11.15 | 2.40 | 29.33 | 4559 11.52

I
Calculated chemical composition of tested rations on DM basis %

CR 88.68 | 87.74 | 1510 | 2.90 | 23.82 | 45.91 | 12.26
TR1, 90.41 | 88.16 | 13.18 | 2.91 | 22.81 | 49.27 | 11.84
TR2 | 90.02 | 8829 | 12.39 | 2.71 i 25.35 | 47.84 | 11.71

Data in table (2) show that DM, OM and CF digestibilities were higher for
animals fed TR1 or TR2 compared with those fed CR with no significant
difference. On the other hand CP digestibility of CR was significantly (p<0.05)
higher than those of TR1 and TR2. The results obtained here with respect to
CF and CP digestibilities may be due to higher CF digestibility of GVH and
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lower its CP digestibility compared by corresponding values of BH as
reported by Talha et al. (2001). Moreover, lower CP content of TR1 and TR2
as shown in table (1), may reduce the CP digestibility of these rations
compared to CR, since Fonnesback et al. (1981) reported that CP digestibility
was closely related to dietary CP level and source. Digestion coefficients of
EE and NFE of CR was significantly (p<0.5) lower than both of tested rations.
Similar results had been reported by Gelaye et al. (1990); Mostafa et al.
(1999) and Talha et al. (2001) with goats or sheep fed alfalfa hay or berseem
hay compared with groundnut vines hay. Concerning nutritive values, TDN of
TR1 and TR2 were significantly (p<0.05) higher than that of CR, while DCP
were significantly (p<0.05) lower. These results might be a reflection of higher
TDN content and lower DCP of GVH compared to BH content as reported by
Talha et al (2001). Similar trend had been reported by Awadalla et al., (1997)
and Mostafa et al. (1999) with sheep fed either clover hay or alfalfa hay
compared to groundnut vines hay.

Table (2): Mean values and their standard error (SE) of nutrients
digestibility and feeding values of experimental diets.

 Treatments  p TR TR2 Significance
Criteria
No. of animals 3 3 3 -
DMI kg/ head/ day -
cM 553 5.07 322 =
BH 777 = . -
GVH . 8.31 10.73 z
Total DMI 13.30 13.38 13.95
Nutrients digestibility, %
DM 68.79+064 | 70.72+0.44 | 69.66+0.94 NS
oM 70.39+0.39 | 73.37+0.73 | 72.01+£098 NS
CP 76.12+0.15 | 72.56° + 0.50 | 70.82° + 1.03 #
EE 75.64°+0.81 | 82.12°+0.48 | 79.01°£1.18 ¥
NFE 71.83°+0.10 | 76.522+0.77 | 74.18° £ 0.87 | "
CF 63.36+1.10 | 6588 +1.80 | 87.72+1.25 NS
Nutritive values, %
TDN 64.50°+0.36 | 67.67+0.65 |66.50* £ 0.89 *
DCP 11.49%+0.00 | 9.56°+0.01 | 9.33°+0.14 *

N.S. : Non significant . = : Significant at 5% probability
A, b, ¢ means in the same raw with different superscripts are significantly different at
P<0.05.

Data in Table (3) show that both of milk and fat corrected milk production
of animals fed either TR1 or TR2 were higher than those of animals fed CR
with no significant difference. Milk fat percent followed the same trend of milk
production, this result may be due to higher CF content and digestibility of
both of TR1 and TR2 compared to CR. Similar trend has been reported by
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Marghany et al. (2001) with buffalces fed diets based on cotton stalks silage
with higher CF content and digestibility than that of control diet.

Total DM intake was 14.17, 14.74 and 15.07 kg/ h/ day for animals fed
CR, TR1 and TR2 respectively (Table 4). Feed conversion expressed as kg
DM or kg gross TDN/ kg milk yield were better for animals fed BH compared
to those fed rations containing GVH at 60% or 75%. Similar trend has been
reported by Gelaye et al., (1990) with goat; Awadalla, et al., (1997) and
Talha, et al., (2001) with lambs when they compared peanut hay with alfalfa
hay or berseem hay. Animals fed TR1 or TR2 showed better utilization of
DCP of the diet compared to those fed CR (0.15 vs. 0.17 kg gross DCP/ kg
milk yield). This result may support the observation of Romero, et al., (1987)
that more CP by-pass from peanut hay than alfalfa hay. The performed
protein could be digested post-ruminally to supply essential amino acids
needed for growth.

Table (3): Effect of substituting of BH by GVH on milk yield, milk fat

percent and milk composition.

ilk yield kg/ b/ d. 957+0.18 | 9.69+025 | 961025 NS
FCM (7%) yield kg/h/ d. | 8.86+0.33 | 9.29+0.53 | 9.18 + 0.4 NS
Fat % 630+031 | 662+0.33 | 6.50+0.36 NS
Fat yield kg/ h/ d. 0.602+0.03 | 0.611 £0.03 | 0.571 £ 0.03 NS
Protein % 392+028 | 4.04+029 | 3.93+0.32 NS
Protein yield kg/h/d. | 0.376 £0.03 | 0.389 +.04 | 0.377 +0.03 NS
Total solids % | 16.94 +0.18 | 16.43 £0.24 | 16.79 £ 0.04 NS
TS yield kg/ b/ d. 162+003 | 1.59+0.03 | 1.61£0.05 NS
Solids not fat % 1064+0:32 | 9.81+054 | 10.20£0.76 NS
SNF yield kg/ h/ d. | 1.02:004 |0944£004|0979£007| NS
Lactose % 592+043 | 476046 | 596 +0.62 NS
Lactose yield kg/ h/ d. | 0.565 + 0.04 | 0.457 £ 0.04 | 0.570 £ 0.05 NS
Ash% 0.92+0.00 | 0.88+0.00 | 0.86 +0.00 NS

N.S.: Non significant .

Data in table (4) showed that integration of GVH at60% or 75% from

required DM reduced feeding cost for producing either kg milk or kg butter.
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Table (4): Effect of tested rations on feed consumption and efficiency
and economic evaluation.

o S TR2
Average of body weight (kg). 535 539 542
Feed intake (kg DM/ animal / day)
Concentrate mix. 553 583 3.45
Berseem hay 8.64 - -
Groundnut vines hay - 9.21 11.62
Total feed intake (kg DM/ animal/ day) 14.17 14.74 15.07
Nutrients intake kg/ animal / day
ITDN 9.14 9.97 10.02
DCP 1.63 1.41 1.41
Feed efficiency
Kg DM/ kg milk yield 1.48 1.52 1.57
Kg DM/ kg 7% FCM | 1.60 1.87 1.64
Kg gross TDN/ kg milk yield \ 0.95 1.03 1.04
IKg gross TDN/ kg 7% FCM 1.03 1.07 1.09
Kg gross DCP/ kg milk yield 0.17 0.15 0.15
Kg gross DCP/ kg 7% FCM 0.18 0.15 0.15
Economical evaluation
Total feed cost, LE/cow/day 7.30 5.05 4.27
Feed cost, LE/ kg milk yield 0.76 0.52 0.44
Feed cost, LE/ kg FCM milk 0.82 0.54 0.47
reed cost, LE/ kg butter 12.12 8.26 7.48

* Calculation of feeding cost was based on the following prices of feed ingredients (LE/
kg): CM 0.55, GVH 0.17, BH 0.40
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