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Abstract
Comparison of certain responses of kids and nannies to a cull-vegetable diet as a substitute to the conventional diet (Barseem and Rhodes) 
was investigated. Kids after eight weeks of the experiment showed a significant increase in weight on all the three types of diet with more 
pronounced growth in the conventional diet containing Barseem and concentrate. On the other hand nannies exposed to the three types 
of diet following eight weeks of feeding displayed no significant increase in body weight as compared with the initial weight within each 
group or among the different groups. Similarly milk quality remained the same with no observable influence induced by the type of diet 
except that there was a slight increase in fat content of the cull –vegetable diet which require further investigation.    
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Introduction
Saudi Arabia imports sizable quantities of animal feeds, 
which amounted to 389,000 tones in 1999 fetching SR 
397.5 million. Imports of animal feed in the year 2010 
are estimated to be 9.2 million tones (Al-Iktisadeah, 
2001). 

Conventional feeds are the common known standards 
for supplying protein and energy needs of livestock. 
However, there are many suitable alternatives that may 
be considered to meet nutritional requirements while 
reducing the feeding bill. Some non-conventional feeds 
that may be considered as possible alternatives include 
cull (off grade) vegetables and residues of vegetables. 
Al-Ahsa area (Saudi Arabia) is an oasis known for its 
large vegetables production. Vegetable produced in Al-
Ahsa include: cabbage, carrots, cucumbers, green peas, 
peppers, potatoes, sweet potatoes, okra, molokhyeah, 
tomatoes, eggplant and water melon. The effective use 
of the latter resources in animal nutrition is dependent on 
several factors, these have been reviewed by Ammermann 
& Henry (1998). Eastern European countries are making 

more use of vegetable by – products in animal feeding 
(Ammermann & Henry, 1998). 

Nutrient composition of several vegetable residues 
and cull vegetables with potential value as feedstuff 
has been reported by different sources in literature 
(Anonymous, 1960).

Generally, it is evident from Table (1) that water 
content is high in these vegetables. Moreover, crude 
protein is low. Bouecque and Fiems (1988) have 
summarized additional compositional data for potatoes 
and tomatoes. Organic matter digestibility for several by 
–products has been estimated with sheep by regression 
and difference method (Gasa et al, 1989). 

Very few documented studies have been reported 
on the use of cull vegetables and vegetables residues as 
animal feed. Daily gains of as high as 1.35 kg/day have 
been reported for steers fed on citrus pulps (Van Horn 
et al, 1975).

The aim of this study is to investigate the effect of 
using cull vegetables as a substitute for forage in goat 
performance and milk quality.  
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Materials and Methods
Survey of the farms in Al-Ahsa
Some of the farms in the Al-Ahsa oasis, that are 
actively involved in vegetable production, were visited 
to collect information about the kind and quantities of 
cull vegetables and vegetable residues available in these 
farms.   

Chemical analysis
The most abundant vegetables (22 types) were sampled 
to determine the chemical composition in terms of 
moisture, crude protein, ether extract, fibre and ash. 
Standard analytical procedure of the Association of 
Official Analytical Chemist (1984) was used. 

Performance study 
Preliminary trials were undertaken to determine the 
performance of goats to various kinds of cull vegetables. 
Accordingly, the following vegetables were chosen as 
mixed diet the experimental work (tomatoe’s, lettuce, 
radish, carrot, and cabbage).

Vegetables drying
This was done by weighing kilograms of each kind of 

vegetable and put directly under sunlight (temp 40oC) 
in a suitable well protected container for 7 days. This 
procedure was less costly and more preferable than on 
electric oven.   

Feeding programs for goats	
Two trials were carried out to examine the growth rate 
in kids (Ardy goats) and growth rate and milk quality 
in nannies. The conventional diets used were (barseem+ 
concentrate), (Rhodes and concentrate), the substitute 
diet contained mixed cull vegetable + concentrate.

Trial 1
Trial 1 involved 12 weaned male kids (Ardy goats) 
which were divided into three equal groups. Each group 
was fed only on one type of diet (see Table 2). Data on 
life weight gain at the end of 8 weeks was reported. 

Trial 2
Trial 2 involved 12 nannies in their first lactation period. 
These were divided into three equal groups. Each group 
was admitted to one type of diet for 60 days (see table 2). 
Weekly changes of livewight of nannies was measured 
and milk samples were analysed (milk scan)weekly with 

Nutrients→
Feed↓

Dry 
matter

Ash Crude 
fiber

NDF ADF TDN EE NFE Crude 
protein

LIGNIN

Carrot root 12 9.7 8 84 9.9
Potato, residue 89 7.3 - 90 8.4
Potato tubers 23 22.4 - 81 9.5
Potato vines 15 23 - 57 15.6
Tomato pomace dehydrated 92 26.4 50 58 23.5

Peas fresh 25 0.9 0.4 17 6.7
Lettuce 5.2 0.9 0.2 2.8 1.3
Beans 11.9 0.7 0.2 7.6 2.4
Asparagus 6.4 0.7 0.2 4.1 2.1
Radish 6.3 0.9 0.1 4.2 1.1
Carrot 11 1 1.1 1 .9 - .2 8.1 1.2 -.
Date palm 92 2.9 14.4 - - -         8.2 57.8 8.3 -
 Cabbage
Cucumbers
Pea straw 87 5.7 34.3 - - 2.6 41.7 11.8 -
Rice straw 91 15.4 31.9 64.4 50.1 - 1.3 38.2 3.9 4.4
Wheat straw 90 6.8 37.4 70.3 47.7 - 1.8 40.4 3.2 8.4
Sweet potato tubers 33 1.1 1.4 - 2.6 -       .4 28.5 1.7 -
Potato tubers 24 1.1 06 - - -   .1 19.5 2.2 -
Banana peeling dry 86 2.6 1 - - - 0.5 78.6 3.5 -

Table 1. Chemical mcomposition of vegetables.
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general observations of on milk yield.

Data analysis 
Chi-square was used to test the significant of difference. 
All statistical analysis followed the procedure of the 
statistical analysis system institute (SAS, 1990).  

Results and Discussion	
The survey showed that there were 22 kinds of 
vegetables grown in the farms in Al-Ahsa region. It was 
also observed that there was a considerable amount of 
culled and left-over vegetables disposed of as waste 
products. Chemical analyses of these 22 types are shown 
in (Table 1).

The water content of these vegetables ranged from 
90-97% and this is in accordance with the findings 
reported previously (Anonymous ,1960). This fact should 
be taken into consideration, as the animal may need to 
consume an-increased amount of these vegetables to 
meet its physiological requirements of dry matter, which 
could be beyond its rumen capacity. Other chemical 
constituents obtained were similar to the international 
figures (Anonymous, 1960).

The kids and nannies were found to prefer the 
conventional diets (Barseem and Rhodas) than the 
cull vegetables. This has been attributed to a number 
of factors. Wensvoort (1991) showed that the camel 
prefered forages because of their high content of protein 
and low fibres. Kenney and black (1984) explained 

that the physical characters of the plant determine its 
attractibality to animals. Arnold (1981) reported that 
the taste, odour and constituents of the plant played an 
important role in the preference phenomenon.

The kids during the whole period of the experimental 
work were healthy and showed no observable signs of 
disease. Table (2) and Figure (1) demonstrate the initial 
and final weight of the kids in the three groups during 
feeding on different types of diets. The initial weight of 
the kids ranged between 21-22 kilogram. 

After 8 weeks the kids in all groups reached a weight 
ranging between 28-33 kilogram. The increase in weight 
was more pronounced in the diet containing concentrate 
and barseem, followed by that containing Rodhdas  and 
concentrate and the least was that containing vegetables 
and concentrates. This difference in the growth 
performance among the different groups of kids could 
be mainly due to the amount of nutritional elements 
found in each tipped diet.

Growth rate obtained during this study was better 
than those reported by Osman (1984) in goats fed diet 
containing soybean , molasses and cotton seed, and that 
reported  by Waldron et al, (1995) in Spanish goats fed a 
mixed diet containing barseem cubes. 

Nannies showed no loss of weight at the end of 
8th week. The three groups of nannies, fed different 
formulated diets, showed no loss of weight during the 
whole period of the experiment (8 weeks). Moreover, 
there was slight insignificant increase in weight (Table 

Table 2. The effect of various diets on the performance of kids towards  different treatment( T1= 2kg barseem+100 conc. T2=2kg 
rhodas+100conc. T3= 2kg cull vegetables+100 conc)

SigniýcantantP-valueTreatment 3Treatment 2Tretment 1Factors

*3 ,0212221Initial weight/kg

*3 ,13 ,28b5 ,30 ab7 ,32 aFinal weight/kg

*9 ,08,6b5 ,8   ab5 ,11aTotalbodyweight/kg

*05 ,0208 ,0a151 ,0 ab208 ,0aBody weight/day/kg

--102811331350Consume dry matter/day

--5 ,55 ,78 ,6Food conversion

No significant (p-value) differences between ab 
T1= 2kg barseem+100 conc. T2=2kg rhodas+100conc. T3= 2kg cull vegetables+100 conc.                              
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2-Fig.2). Diet containing Barseem and concentrate 
particularly in the 4th,5th,7th and 8th week provided the 
best increase in weight as compared with other groups.

The percentage of fat, protein, lactose and solid 
matter of the milk obtained by all groups of nannies 
given the three types of diet was more or less similar. 
There was observable insignificant decrease in fat 

content of milk produced by goat fed vegetables diet. 
This may need further investigations. The percentage 
of milk constituents obtained in the present study was 

Fig 1:Growth of kids during feeding diffrernt types of diet
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Fig 4:The percentage of protein in milk
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Fig 1. Growth of kids during feeding different types of diet.

Fig 2. Growth of milking goat during feeding different types of 
diet.

Fig 3. The percentage of fat in milk produced by goats fed different 
type of diet.
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Fig 6. The percentage of solod non fat in milk produced by goats 
fed different type of diet.
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comparable to those reported previously (Morand Fehr 
et al., 2005). 

It could be conducted that a large amount of culled 
and waste vegetables in Al-Ahsa region could be used 
as a source of nutrition for kid and goat, although the 
vegetable diet is of lesser efficiency as compared with 
conventional diet (Barseem and Rhoads), but it is less 
costly.  Maximum benefit of the vegetable diet could 
be obtained when are fed to meat goat at latter stage of 
growth and to milking goat after the 2nd or the 3rd stage 
of lactation period.          
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استخدام الخضروات المستبعدة كبديل للأعلاف التقليدية في غذاء الماعز

سعد بن إبراهيم السلطان 
قسم الصحة العامة البيطرية - كلية الطب البيطري والثروة الحيوانية - جامعة الملك فيصل- ص.ب 11647   الهفوف 

31982

الملخص

لقد تمت مقارنة النتائج الناجمة عن استخدام الخضروات المستبعدة من الأعلاف التقليدية في تغذية صغار الماعز والأمهات. بعد 

ثمانية أسابيع من بداية التجربة أظهرت صغار الماعز زيادة معنوية في الوزن في كل من العلائق الغذائية الثلاث التي استعملت 

الغذائية  العلائق  بنفس  تغذيتها  التي تمت  أما بخصوص الأمهات  المركز.   البرسيم والعلف  المكونة من  التقليدية  خاصةً الأعلاف 

ونفس الفترة الزمنية لم تحدث بها أي زيادة معنوية في الوزن، كذلك لم يحدث أي تغيير في مكونات الحليب نتيجة لاستخدام العلائق 

الغذائية الثلاثة ما عدا زيادة طفيفة في محتوى الدهون نتيجة استخدام الخضروات المستبعدة كعلف مما يتطلب مزيد من الدراسات 

بهذا الخصوص.

	


