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SUMMARY

Five Egyptian lactating buffaloes weighed 450 + 10 kg on average, in their third

lactation were used to study the effect of feeding diets containing whole cotton seeds
or sunflower seeds onmilk yield and its composition. Lactation trials were initiated
at 45 days post partum where buffaloss served as their own control and the tested
diets were fed in successive periods. Covariance analysis was carried out to control
errors and adjust treatments means. Digestibility trials were conducted using Ossimi
weathers to determine diets nutritive values.
Nutrient digestibilities and feeding valuss of the experimental diets were nearly
similar, however the oilseeds diets tended to have slightly higher ether extract
digestibility. Feeding wvalues of the oilseed diets tended to be higher than the control
one.

Adjusted fat corrected milk yield and milk composition, feed conversion as well
as the profit above feeding cost were in favor’ of the oilseed diets especially that
contained sunflower compared to control diet.

It could be concluded that using full fat sunflower seeds up to 30% of concentrate
mixture could improve the efficiency of feed utilization and re Juce milk production
cost.
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INTRODUCTION

Oilseeds are important sources of energy because of their high oil content.
Oilseeds were efficiently used for feeding ‘dairy cattle in early lactation that are in
negative energy balance to improve metabolic efficiency of energy utilization for
milk production (Kronfeld et af., 1980; Schauffet af., 1992 and El-Bedawy et al.,
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1994), Meanwhile, supplemented fats or oils disturb ruminal fermentation, decrease
fiber digestibility and lower animal performance, however whole oilseeds can be fed
without observable ruminal inhibition, probably because of a slow release of the oil
into ruminal contents (Coppock and Wilks, 1991). Moreover, oil in seeds 1s
encapsulated by seed coat which had beneficial effects such as altering the rate of
rumen bypass providing some degree of natural protection for use in dairy cattle diets
during early lactation (Ekeren et al., 1992). Whole sunflower sceds supplemented
diet increased milk vield by about 10% (Boila et al., 1993). Cotton seeds contain
20% oil (Farid er al, 1979) but sunflower oilseeds contain 40-50% oil (Robertson
and Morrison, 1977 and Aboul-Fotouh, 1995), Farid et ¢/, {1979) found the nutritive
value of cotton seeds as high as 98% TDN and 14.5% DCP. The corresponding
values of suntlower seeds were 92.09% and 14.91% (Aboul-Fotouh, 1995).

The present study aimed to investigate the effect of cotton and sunflower oilseeds
supplemented diets on nutrients digestbility, feeding values and the productive
performance of lactating buffaloes. '

. MATERIALS AND METHODS

The present study was conducted at the Experimental Station of Animal
Production Department, Faculty of Agriculture, Fayoum, Cairo University.

Lactation triuls

Five TFgyprian lactating buffaloes weighed 450 = 10 kg on average, in their third
lactation were used. Oilseeds of cotton (Gossypion barbadense) and sunflower
(Helianthus arnus) were used as fat sources in two summer diets containing sorghum
sv-10017 forage and commercial concentrate mixture (Table 1). Oilseeds were added
at a level of 30% of the concentrate, which represents 12% of the diets (on DM
basis). Crumbled oilseeds were mixed daily with concentrate mixture.

Table 1. Compesition of the tested diets (dry matter basis).

[tem Diets

1 2 3
% Sorghum S.V-10017 forage (21.75% DM) 60 60 60
% Concentrate mixture® (90.56% DM) 40 28 28
% Crumbled cotton seeds** (93.25% DM) - 12 -
% Crumbled sunflower seeds** (94,58% DM) - - 12

*  Concentrate mixture composed of 28% soybean meal, 44% wheat bran, 19% yellow corn,
_ p ¥ | i

3% rice bran, 3% molasses, 2% lime stone, 1% common salt.

#* Represents 30% of the concentrate mixture.

Lactation trials were initiated at 45 days post- partum where each buftfalo was served
as its own control. Animals were fed according to NRC (1988) allowances on diets
presented in Table 1 as indicated in Fig. 1 using fifteen days as preliminary period
flowed by five days collection period (total experimental period per each treatment
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was 20 days). In this regard different studies ‘were conducted using 6-16 days as
preliminary period flowed by 3-6 days as collection period for lactating cows (Zhu et
al., 1997; Shabi et al., 1998; Kolver ef al., 1998; Haddad er al., 1998; Bernard, 1997
and Rodriguez ef al, 1997). Buffaloes were milked twice daily at 0800 and 1900
hours. Concenirates were fed at milking time. Fresh water was freely offered.
Buffaloes were healthy and on the same managerial conditions. Feed intake and milk
yields were recorded per each buffalo/day. Representative milk samples of
connective evening and morning milking were taken for chemical analysis.

‘Figure 1. The plan of work of lactation trial
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1, Experimental period of lactation in days.
i1, C, conrrol diet (sorghum forage plus concentrate mixture)
T\, first tested diet (cotton seeds containing diet).
T, second tested diet (sunflower seeds containing diet).
111, Preliminary periods (15 days).
IV, Milk collection period (5 days).

Digestibility trials

Three digestibility trials were conducted to determine the nutritive values of the
tested diets presented in Table 1. In these trials, three healthy mature Ossimi
weathers weighed 38 kg on average were used per each diet. Weathers were adapted
to stand in metabolic cages. Trials preliminary period was extended for two weeks
followed by one week faecal collection. Weathers were fed on the tested diets
according to NRC (1985). The conventional methods of AOAC (1980) were applied
for chemical analysis of feeds, faeces and milk. Gross and digestible energy of feeds
(Nehring and Haenlein, 1973) and milk (McDonald ef a/., 1978) were calculated.
Milk yield was corrected for fat content using Gaines (1923) equation where, FCM
(4% fat) = 0.4 (kg milk vield) + 135 (kg fat yield).
Feed conversion was calculated and expressed in terms of DM (kg), TDN (kg), SV
(kg), DE (Mecal) and DCP (g) required to produce an adjusted one kg FCM (4% fat
corrected milk).

Feeding cost was calculated on basis of the cash values of 0.17, 0.75, 0.90 and
0.60 LE/Kg DM of sorghum forage, cotton seeds, sunflower seeds and concentrate
mixture, respectively. The price of one Kg buffaloes milk was 1.60 LE.

Statistical analysis res
Complete randomized design was used for digestibility trials, Analysis of
covariance was used for milk data to control errors due to lactation curve and to



96 Aboul-Fotouh et al.

adjust treatment means (Abel- Caines ef al., 1997 and Simpson er af., 1995). Least
significant difference (LSD) was used when the treatment effect was significant
(Steel and Torrie, 1980).

RESULTS AND DISCUSSION

Chemical composition

Chemical composition of ingredients and the tested diets are presented in Table 2.
Sunflower seeds contained more EE and CF contents but less CP and NFE than
cotton seeds. Chemical composition of sunflower seeds was similar to that found by
Aboul-Fotouh (1995), Dreher er al. (1983) and Abd El-Tawab (1992). However,
cotton seed contained lower CF and ash than those found by Farid et al. (1979). The
differences in chemical composition among the various studies may be due to the
variations in environmental conditions and plant maturity (Chawky, 1964 and El-
Hinnawy et a/.,1981).

Chemical composition of the tested diets (diet 2 and diet 3) was dependent on the
supplemented cotton and sunflower seeds, where forage and concentrate mixture
were added at constant rate. Accordingly the sunflower diet was higher in fat and

“energy contents and lower in CP content than cotton seed diet.

Table 2. Chemical composition of feeds and the experimental diets (DM basis).
Items DM Chemical composition %,0n DM basis GE
% OM cP EE CF  NFE Ash Mcal ke

Feeds

Sorghum forage 21.45° 88.86.11.82 1.84 3208 43.12 1L.14 4.13
Concentrate mixture* 90.56 89.15 1621 3.82 17.01 352.11 10.85 421
Crumbled cotton seeds 93.25 96,79 24.32 23.92 16.15 32.40 321 5.74
C. sunflower seed 94.59. 96.57 1813 44.56 24.63 925 343 682
Diets :

Control diet. 4927 8898 13.57 263 26.05 46,71 11.02 4.16
Cotton seed diet. 49.59 89.90 1455 3.04 2595 4435 10.11 434
Sunflower seed diet. 4975 89.87 13.81 7.52 26.97 41.57 10.13 447

* Its ingredients as footnoted in Table 1.

Digestibility cocfficients and feeding values

Nutrient digestibility coefficients and nutritive values of the experimental diets
are shown in Table 3. The digestibility coefficients were nearly similar for the tested
diets. However the oilseeds diets tended to show higher EE digestibility. Palmquist
and Conrad (1978) using diets containing from 2.9 to 10.8% EE found no effects on
nutrients  digestibility except that of EE digestibility which was higher by feeding fat
supplemented diets. Moreover, Anderson e/ al (1984) reported insignificant
differences in DM digestibility among cows rations that contained whole cotton seed,
extruded soybean and whole sunflower seed. Also, Mostafa ef al. (1995) cited that
fat inclusion in the ration up to 7.5% did not significantly affect DM, OM and CF
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digestibility. Such findings may support the obtained results. Feeding values of
oilseed supplemented diets tended to be higher than the control especially that of DE.
‘Farid er al. (1979) and Schmitz e# al. (1989) reported the caloric values of oilseeds is
associated with its fat content which was clear in the case of sunflower seed. Also,
Aboul-Fotouh (1995) found higher energy feeding values of sunflower oilseeds
supplemented diet compared to other diets. Such findings may suggest the obtained
feeding values of the tested diets.

Table 3. Digestibility coefficients and feeding values of the experimental diets (DM basis)

Ttem Control Cotton Sunflower SE
Diet Seeds diet seeds diet
Digestibility coefficients, %o: _
DM 68.64 69.89 70.04 0.77
oM 71.41 72.65 72.86 0,78
CP 74.32 74.89 74.79 0.30
EE : 66.90 68.40 68.97 1.07
i 69.54 70.16 70.01 0.32
NFE 75.29 76.01 76.41 0.57
Feeding values ,%:
TDN 67.34 T0.58 i 70.65 1.44
SV 54.09 ST.02 58.27 1.65
DCP 10.09 10.90 10.33 0.08
DE. Mcal /Keg DM 2.96 3,18 3.18 0.09

Milk yield and its composition

Milk yield and its composition are presented in Table 4. The actual data
(unadjusted) are not comparable as they were obtained in successive periods per each
animal. So to eliminate errors, the rate of milk decrease was considered to compare
the experimental diets in adjusted position.

The adjusted parameters indicated the positive effect of oilseeds diets on milk
yield and its composition compared to the control. Sunflower seed diet showed more
positive effect than cotton seed especially on 4% FCM, fat, protein, SNF and energy
contents of milk. The obtained results may clarify that oilseeds supplements improve
the efficiency of protein and energy utilization for milk production (Kronfeld ez al.,
1980 and Schauff er af., 1992). Adding 10% or 15% cotton seed oil to dairy cows
diet significantly increased milk and milk fat production (Adams er al., 1969 and
Smith ef al., 1981).

Efficiency of feed uiilization .

Feed conversion of the experimental diets is shown in Table 5. Oilseeds
supplemented diets had the best feed conversion especially that of sunflower seed
diet (P<0.05) compared to control. Mostafa er a/. (1995) found that DM and SV/kg
4% FCM tended to be somewhat better in palm oil supplemented diets, This finding
may suggest the superiority of whole oilseeds. The high feed conversion of oilseeds
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might be due to the higher efficiency of energy utilization from fat for milk
production in early lactation as indicated by Kronfeld ef al. (1980) and Schauff er al.

(1992).

Table 4. Unadjusted and adjusted milk yield and its components/buffalo as
affected by the experimental diets

Item Milk FCM Chemical composition, g/kg milk
yield ’
kg/day Kg/day Fat Lactose Protein SNF  Energy
Mecal
Unadjusted data
Control diet 063 1256 6031 41.76 38.76 8774  0.931

Cotton seeds diet  10.30 14.77 67.10 42.08 40.30 89.56 1.003

Sunflower seeds 11.39 17.58 74.45 41.82 41.71 91.01 1.078

diet

Adjusted data : Milk components yield, g/day

Control diet 9.24% 12,11°561.62° 386.27° 357.59¢ 811.10% g.65°€
" Cotton seeds diet  10.50*% 14.645 696.84° 442,978 421.68°% 939.41° 10.45°

Sunflower seeds 11.98% 17.83* 870.38" 500.81*% 497.56" 1087.24" 12.70%

diet

SE 0.32 0.49  26.56 15.90 15.24 29.35 0.35

FCM, Fat corrected milk; SNF, Solid not fat. SE, standard error.

Averages having different superscripts per sach column of adjusted dara are different (P<0.01).

Table 5.Efficiency of utilization of the experimental diets

[tem Control Cotton Sunflower SE
diet seeds diet seeds diet

Daily feed intake, (Kg)
DM 11.62 12.29 13.59 -
TDN 7.82 o5 . ) -
SV 6.29 7.01 7.92 -
DCP 1:172 1.340 1.404 -
DE (Mcal) 34.40 38.10 43.92 =
Feed conversion
DM/adjusted FCM, kg/ke. 0.96° 0.84° 0.76" 0.041
TDN/adjusted FCM, kg/kg. 0.65° 0.59° 0.54° 0.022
SV/ adjusted FCM, kg/kg, 0.52° 0.48° 0.44° 0.016
DE/ adjusted FCM, Mcal/kg. 2.84° 2.60° 2.42° 0.086
DCP/ adjusted FCM, g/ke. 96.86° 91.56" 78517 3.86
FEconomic evaluation
Diet cost/buffalo/day, LE. 3.97 4,42 5.14 B
Price of milk yield/ buffalo/ d., LE". 14.78 16.80 19.17 -
Profitabove feeding cost, LE °. 10.81 12.38 14.03 -

Averages having different superscripts per each raw are different (P<0.05).
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