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Chapter-I 

INTRODUCTION  

 

Agro-grazing refers to consumption of mostly natural 

vegetation growing from place to place and crop residues cum 

stubbles by browsing and grazing animals around and in the 

agricultural fields of cultivated tracts.  

Scientific analysis of Farming Ecosystems justifies keeping of 

small number of grazing animals in the farm lands. The reason for 

this practice is that resource utilization of the farms is far from being 

complete. There is always some cropped as well as uncropped 

material that remains unharvested and goes waste. This material is 

generally very thinly spread over the fields and is uneconomical for 

manual or mechanical harvesting. Moreover, this material is not 

equally available throughout the year. This waste material can be 

best harvested and utilized by grazing livestock only. In addition to 

providing extra income for grazier families, agro -grazing is also 

beneficial in terms of suppressing weeds, insect pests harboring on 
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weeds and providing nutrient rich excreta as organic  manure for the 

fields.  

It is very common observation that mobile herds of livestock 

consisting of generally sheep, goats, cattle, buffaloes and other 

animals can be seen grazing or browsing naturally grow ing 

vegetation in different grazing sites like along banks of rivers, 

canals, lakes, water distributaries, ponds, sides of main and branch 

roads, railway tracks, farm boundaries, farm roads, paths, water 

channels, forests, irrigated plantations, range lands and pastures etc. 

Such herds are also found consuming natural vegetation in saline and 

waterlogged pockets, barren land and waste land patches in rural and 

urban areas. These animals are frequently seen grazing left-over 

stubbles of harvested crops in the agricultural fields. It  is a common 

observation that after crops harvesting, considerable and significant 

amounts of thinly scattered material remains lying on the ground 

which is otherwise quite impossible to collect  manually.  Some such 

animals are also found roaming and feeding on rotten  fruits and 

vegetables, peelings and pulp and other different kinds of waste 

material piled here and there in and out of the fruit and vegetable 

markets of small and big towns and cities. Such animals are also 

found scavenging and taking in their food from filth depots o f urban 
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and rural areas. Moreover, house refuse consisting of stale bread and 

foods refused by human beings are also fed to these animals.  

In Pakistan, before canal colonization, grazing animals were 

not facing any serious problem of forage as the natural vegetation 

was abundant. In fact, animal grazing was the main source of  

livelihood in those days as man derived his food by limited crop 

cultivation but largely by rearing the livestock for milk, meat and 

hides and skins.  

With the passage of time, the human population increased and 

canal colonization became inevitable. The livestock population also 

started to increase. The needs of food and forage also increased 

accordingly. As a result, more and more area was brought under 

plough to produce cereals, fodders and cash crops.  

This new introduced system of irrigated agriculture drastically 

limited the earlier extensive open grazing of animals to unculturable 

waste lands along rivers and in deserts. As a consequence of canal 

colonization, different farming systems i.e. Conventional crop 

farming system, Fruit tree farming system, Timber tree farming 

system, Flood irrigation farming system (Sailaba) and Riverain 

timber tree/forest farming systems (Bela forest) got introduced in the 

province. Conventional crop farming system is practiced on 16 

million ha which is 80% of the total cultivated area of the province 
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whereas Fruit tree farming system, Timber tree farming system 

(Irrigated Plantations), Flood irrigation farming system (Sailaba) is 

practiced on 10, 5 and 2% of the total farming area of the province, 

respectively (Quraishi and Rana, 1998). Introduction of new 

technological changes in crop production, adoption of high yielding 

disease resistant varieties and increased availability of irrigation 

water as well as enhanced use of chemical fertilizers have led to 

increased cropping intensity of the cultivated area of Punjab . 

Average cropping intensity is however 150 -200% (Quraishi et al .,  

2006).  

Recent technological and economical changes appear to have 

reduced the importance of crop livestock interactions. Firstly tractor 

power is rapidly replacing animal draught power. Secondly universal 

use of chemical fertilizers has reduced farmers dependence on 

organic animal manures in maintaining soil  fertility of their fields. 

Ever increasing prices of concentrates and other animal feeds has 

also made the farmers desperate due to which competition among 

various agricultural land uses has  increased many folds.  

Expansion in colonization and enchroachment of cultivation on 

previously grazing lands was a major set back for the decline of 

natural vegetative cover to be grazed or browsed by the livestock. 

Moreover, expansion in industry also attracted the agro -graziers to 
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work in different factories, institutes and offices for b etter 

remuneration as compared to returns obtained from grazing animals 

under relatively harsh conditions. Grazing of animals which was once 

main profession of rural people thus got squeezed and the grazing 

animals were largely pushed out to remaining unculturable wastes 

and deserts.  

In spite of these bitter facts, it is, however, an encouraging fact 

that even now a considerable number of agro-graziers are found in 

rural and urban areas of cultivated Punjab. In addition to these , land-

less graziers, a significant number of small farmers and tenants are 

also associated with grazing animals. Consequently, a new farming 

system i.e. agro-grazing system has gradually evolved. Agro-grazing 

has specific interaction with various kinds of farming system s which 

is influenced by ecozones/crop belts and grazing sites.  

Livestock production through agro -grazing, though of small 

magnitude, is an integral part of cultivated lands of these cropping 

belts (Farming systems) . Animal grazing and browsing curtail the 

expansion of  undesirable crown of shrubs and trees . It may be 

recalled that almost all tree species growing in the farmlands of 

Punjab are regularly lopped from times immemorial for the purposes 

of branch wood and grazing. Furthermore all these tree species are 

well reputed for their repeated sprouting post lopping sprouting. 
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Agro-grazing also convert the undesirable grasses, herbs and other 

shrubs and trees into high value edible products like meat, milk and 

non edible products like skin, hides guts and blood etc. The  edible 

products are very essential for human health which are not up to the 

mark in this country. The daily consumption of protein per head in 

Pakistan is only 58 gram against 102 grams as desired by physician s 

and medical doctors (Quraishi et al ., 1993). By suppressing the 

weeds, agro-grazing animals cause an increase in crop yield 

(Quraishi et al . ,1993) which otherwise may get reduced upto 40 to 

50%. The crowns of shrubs and trees are  regularly lopped for feeding 

to agro-grazing animals and in this way, expansion of crown is 

reduced which may otherwise cast adverse shade on the standing 

agricultural crops growing underneath as well as cause frequent 

obstructions in the performance of various cultural operations  and 

thus reduce their yields. Similarly, if unlopped   these unwieldy 

crowns may shelter squirrels, birds,  aphids and other different kinds 

of harmful insects where in these breed, grow and multiply there in 

great numbers. Ultimately they make unnumerable short excursions 

from the unlopped trees and  attack the nearby  cultivated crops  and 

bring significant reduction in farm yields. Most important of all , the 

production of agro-grazing animals on natural vegetative cover is the 
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cheapest source as compared to any other system of livestock 

production in the country.  

The agro-grazing system is almost cost free livestock 

production system which does not involve any expenditure like crop 

production and soil management . Animal production through agro-

grazing is far better system as compared to any other  preveiling 

farming system and land use in Punjab. Agro-grazing thus appears to 

be the best system for livestock production in Pakistan  within present 

small limits as compared to other feeding systems for livestock 

production.   

Livestock production through agro-grazing is almost equally 

important (22%) as open grazing in range lands/ pastures and forest 

lands (26%) and stall feeding system (50%) in cultivated areas 

(Quraishi et al . , 1993).  

Agro-grazing animals and natural vegetation as their forage are 

the most important components of animal production. Climate and 

local conditions not only determine the nature and kind of plants, 

their distribution, composition and nutritive value  in different 

cropping belts and grazing sites but also influence number and kinds 

of grazing animals . Therefore, different cropping belts and grazing 

sites of Punjab have profound effects on the botanical and chemical 

composition of grazing / browsing forage.  
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Crop growers and agro-graziers are both justifiably imperative 

for the land use under crop -livestock farming systems. But as 

compared to crop grower, agro-grazier is not well rewarded about the 

optimum return of his very hard working under the prevailing harsh 

conditions for livestock production. He faces a varied range of 

problems like very poor and miserable socio -economic conditions,  

inhuman and hostile attitude of crop growers and officials of forest  

towards him, range, pasture and irrigated plantations, scattered 

vegetation of variable nutritive value, lack or distant availability of 

drinking water points, poorly stocked and ill staffed veterinary 

dispensaries / hospitals, lack of subsidies/ incentives, grants/loans or 

any other financial assistance from government. In addition to his 

miserable poverty and illiteracy, he is very severely exploited by the 

middlemen (Aarthis). The middlemen not only have enough money, 

but also know very well the miserable poor conditions of the agro -

graziers. The poor graziers cannot withhold their animals for any 

length of time are forced to dispose them at throw away prices. In 

fact, middlemen do not play any role whatsoever in rearing the agro-

grazing animals. They simply purchase the animals at lowest price 

but sell them at very high price in the market and grab maximum 

profit at the cost of  miserable poverty,  illiteracy, ignorance and other 

socio economic constraints of agro-graziers.  
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In fact, there should be integrated efforts to increase the 

quantity and quality of agricultural crops and animals produced 

through crop growers, livestock farmers and agro-graziers in all 

kinds of farming systems. Agro-graziers and crop growers are 

playing their specific role continuously under the umbrella of any 

irrigated farming system. Some times more than one or two farming 

systems operate at one place at the same time. But livestock 

production always remains an integral part of the all farming 

systems. It is better that an integrated farming system should be 

recognized and the agro-graziers should be accommodated properly 

in that integrated farming system.  It will be more stable and more 

profitable from crop and animal production point s of view. At 

present, the price of edible and non edible animal products especially 

mutton are going upward rapidly in Pakistan as well as in the world.  

This provides a unique opportunity for agro-graziers to take up their 

professional activities on sound scientific and commercial lines to 

exploit the favourable national and international markets for 

harvesting maximum returns. 

The significance of livestock production cannot b e under 

estimated at any cost . This sector is an integral part of the 

agricultural economy of Pakistan . According to the latest livestock 

census, total number of animal heads rose from 91 in 1986 to 143  
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million heads in 2006. The livestock accounts for 49. 6% of the 

agricultural value added and about 12.0% of the G.D.P., which is 

derived from livestock population of 27.3, 29.6, 26.5, 53.8 and 5.7 

million buffaloes, cattle , sheep, goat and other animals , respectively.  

The role of livestock in rural economy ma y be realized from the fact 

that 30-35 million rural population was engaged in livestock raising, 

having household holdings of 2-3 cattle/buffaloes, 3-4 sheep/goats 

and 10-12 poultry per family which helped them to derive 35-40% of 

their income from it (Govt. of Pakistan, 2007). As far as overall 

share of agriculture to the household income is concerned, it was 

28.6%, out of which the share from livestock sector is 13.3% ( Govt.  

of Pakistan, 2004).  

Inspite of the present farm mechanization and use of chemic al 

fertilizers, still more than 90% small to medium farmer s having 2-5 

acres land each, depend upon their animals for draught  power and 

animal organic manure to increase the productivity of their land and 

production of crops. It has been estimated that  17.40 million animal 

units depending upon agro-grazing in Pakistan, were approximately 

equal to one-fourth of its total livestock wealth (Quraishi et al . , 

1993). The production of these animals and their products can be 

increased significantly if the socio-economic conditions of agro-

graziers are improved and the problem faced by them are solved on 
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long and short term bases.  Over 90% of our agro-graziers in the 

villages belong to landless families and according to village social 

setup these people are considered as subservients and are treated as 

“service provider” to the farming communities in one way or the 

other. Since these people are landless financially poor, they occupy 

an inferior subservient status in the farming communities. In addition 

to providing various services to crop farmers these peoples have in 

many cases have engaged themselves in various other minor jobs and 

occupations. Agro-grazing has thus now become only as one of their 

many occupation. It is because of their low social status that while  

grazing their animals in or around the farmers fields these poor folks 

become the victim of farmers anger and criticism. This irritating 

hostile attitude of the farmers towards agro -grazing is a strong reason 

discourging these people from agro-grazing.   Unfortunately, no due 

attention, consideration and concentration in the past was given by 

any researcher or administrator of any department or authority 

towards this very important neglected sector of livestock production.  

Keeping the unavoidable facts and  national importance of agro-

grazing in view, following objectives of the present research study 

were laid out.  

1. Assessment of extent, potential and trends of agro -grazing 

as a source of livestock production in Punjab.  
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2. Determining nature and extent of problems faced by agro-

graziers.  

3. Estimating annual productivity of agro-grazing animals.  

4. Evaluating the nutritive value of forage species commonly  

consumed by agro-grazing animals.      
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Chapter-II     

REVIEW OF LITERATURE  

Agro-grazing is a unique phenomenon of  integration of two or 

more farming systems and is distinctive of a few developing nations 

where agriculture is not yet fully commercialized such as Pak istan, 

India, E. Africa, SE Asia and Latin America. Animal grazing in this 

combination is by and large of little commercial importance and does 

not offer any serious threat/competition to crop production. Its major 

reliance is on its role as scavenger and weed depressor/snubber.  

Although this phenomenon is noticeable in many countries/ 

regions as indicated earlier its major domain is Pakistan, due to vast 

irrigated farm lands of this country which were formerly grazing 

lands. These irrigated crop lands have thus allowed and 

accommodated the existence of a few grazing herds simultaneously.   

Livestock production through agro-grazing was badly ignored 

by researchers and administrators alike and no novel effort was ever 

made since the creation of Pakistan to record positive and negative 

effects of agro-grazing on vegetation, animals and even on the socio -

economic conditions of agro-graziers. The same situation to more or 

less extent was observed in almost all over the world. These were the 

major reasons which determined eccentric availability/  scarcity of 
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relevant literature. However,  the following is the description of 

available literature.  

2.1. AGRO-GRAZING 

2.1.1 Herd size 

 Herd size during grazing has  a very remarkable effect on the 

health of plant, animal and soil. A small herd size as compared to big 

herd size ensures positive effects on all the components of livestock 

production through agro-grazing.  

Qureshi (1984) stated that in the Thal grazing area, the average 

number of livestock was 11 -39/herd.   

Ishaque (1985) conducted a study on landless graziers to a ssess 

the prospects of range development in  the Thal area. He pointed out 

that  average size of herd was 50 animals , where sheep were highest 

in number.  

Nasir (1988) observed that average herd size kept by the 

nomads of Dera Ghazi Khan was 160 animals/respondent. Major part 

of the number of animals were disposed off through market 

intermediatries whereas a few also sold directly to the market. 

Livestock non-consumable products like wool and skins etc. were 

used domestically as well as disposed to cities  for marketing. Of 

course dairy products were used domestically.  
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Naseem (1991) conducted a survey of district Multan to assess 

agro-grazing. He reported that all agro-graziers had their own herds 

and grazed their animals for 8-10 hours per day .  The respondents of 

river and road sides were keeping more number of animals (84-88) as 

compared to canal side and interior country side (68-70).  

Ali (1993) investigated that graziers in villages along forest 

and range lands in district Sahiwal were keeping maximum number of 

animals (154) per herd while graziers of interior country side had 

lower number of animals (97) per herd.  

Quraishi et al . (1993) were the pioneer investigators who 

realized the potential of naturally growing forages on different sites 

like along water bodies (river banks, canal banks, distributaries, 

water channels, ponds, lakes etc.), transport means (inter and intra 

districts main roads, branch roads, paths, railway tracks, village and 

farm roads etc) and waste lands (saline areas, water -logging areas, 

desert/dry areas and barren areas) to be converted into valuable 

edible animal products like milk, meat and other non -edible animals 

products like skins, hides, guts, hooves and blood etc. According to 

their findings the number of herds of agro-grazing animals per 

village were reported as 2-3 on an average basis. One herd consisted 

of 40 to 60 agro-grazing animals. The authors further pointed out that 
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the number of families engaged in agro-grazing and their herd size 

was on gradual decline.  

Wasaya (1993) pointed out that  in district D.G.Khan all the 

agro-graziers interviewed were found illiterate and landless. The 

graziers in villages adjoining forest and range lands had more 

number of animals per herd (89) as compared to villages in the 

interior country side (57) animals per herd on an average basis. It 

was further added that about 41 percent graziers provided 

supplementary feed during drought and famine.  

Ashraf (1999) pointed out that 98 percent agro-graziers of 

district Toba Tek Singh  had their own herds. Average herd size in 

the villages adjoining river was 93 animals, 70 in canal side villages, 

92 in villages around forests and 77 animals in the interior country 

side villages. Addition in herd was mostly by birth.  

Gulzar (2001) reported that agro-graziers of Gujranwala district  

mostly grazed their own herd from 8-10 hours/day and covered a 

distance of 9-11 Km/day during grazing. The agro-graziers of 

suburban areas were keeping maximum (72) animals/herd as 

compared to the graziers of riverside who had minimum (30) 

animals/herd. Nobody was found purchasing new babies to increase 

herd size. The addition of animals was made through new born babies 

which was directly proportional to herd size.  
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Khan et al . (2004) studied practices and potentials regarding 

livestock grazing in district Khanewal. He report ed that graziers were 

found 100% illiterate. Graziers grazed their animals for 8 -9 

hours/day and covered a distance of 10-11 Km/day. The average 

distance of nearest animal market was 9.75 Km. Veterinary facilities 

were generally not available. The average number of animals kept by 

the graziers adjoing canal banks, road sides, forests and interior 

farmlands were 51, 53, 60 and 57  per respondent , respectively.  

Govt. of Pakistan (2007) stated that rural population was 

engaged in livestock raising, had 2-3 cattle/buffaloes, 3-4 

sheep/goats and 10-12 poultry per family.  

2.1.2 Nature of herds and total No. of animals 

Bashir (1980) surveyed the nomads commonly known as “Odes”  

of Rajistan and reported that they reared livestock like sheep, goats 

and camels as their major source of income and these animals had 

adaptability to live in this extremely harsh climate. The nomads 

usually traveled place to place in search of water and feed for their 

animals. Some of them also worked as labour in factories, shops, 

brick making kilns and many other places in cities and towns but 

majority of them were grazing, animals and they were illiterate and 

landless.  
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Alvi (1991) estimated that 5 million farmers and 0.5 million 

landless families owned sheep in Pakistan. He further reported that 

about 60 percent of sheep owner families had 5 sheep, 36 percent 

from 5 to 50, 3  percent between 50 to 100 and only 1  percent had 

more than 100 sheep.  

Quraishi et al . (1993) According to them, among kinds of agro-

grazing animals, goats had the highest  (38.5) percentage of agro-

grazing animals followed by buffaloes (24.4%) and sheep (23.2%) , 

respectively whereas cattle (12.6%) and camels (8.3%) had least 

percentage of agro-grazing animals. Authors also pointed out that 

there were 15358 landless families  having one herd of sheep and 

goat, and 763 land less families had one herd of cattle. The number 

of herds of agro-grazing animals per village were reported as 2 -3.  

Quraishi (1994) pointed out that 17.40 million animal units 

depended upon agro-grazing in Pakistan .  

Khan et al . (2003) pointed out that out of 123 million heads of 

livestock equal to 80.86 million animal units during 2000-2001 

comprised of cattle (27.7%), buffaloes (43.22%), sheep (5.98%), 

goats (18.21%) horses (0.48%), mule (0.24%), donkeys (2.89%) and 

camels (1.68%). They reported 26.4% agro-grazed animals in Punjab.  

Khan et al . (2004) studied practices and potentials regarding 

livestock grazing in district Khanewal. They reported that the number 
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of sheep and goats kept by respondent on all grazing sites was more 

as compared to other types of animals. Graziers believe d that small 

ruminants can utilize inferior kind of vegetation  more efficiently 

than large ruminants. So they preferred to keep sheep and goats  over 

cattle and buffaloes . 

Govt. of Pakistan (2005) pointed out that Pakistan having 25 

million sheep was an important sheep producing country and it 

ranked 11
t h

 in sheep population in the world. Pakistani sheep are 

raised mainly for meat and for coarse wool production and are 

important to the economy of Pakistan.  

Govt. of Pakistan (2007) stated that livestock population 

comprised of 27.3, 29.6, 26.5, 53.8 and 5.7 million buffaloes, cattle ,  

sheep, goat and other animals , respectively. It is further  revealed .  

that 30-35 million rural population was engaged in livestock raising, 

having 2-3 cattle/buffaloes and 3-4 sheep/goats and 10-12 poultry per 

family.  

2.1.3 Forage resources, kinds and availability  

 Buddo (1974) surveyed that the yearly requirement of fodder 

per cow was met through 2 hours grazing per day of low yielding 

vegetation. Due to the insufficient fodder supply, animals were 

grazed in forests, which disrupted natural ecological balance and 
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sometimes damaged the forest regeneration itself. The establishment 

of sown pastures increased the stocking rate 2-3 cows/ha.  

 Thompson and Nuthall (1976) suggested that a beef cow herd 

could replace the ewe flock and utilize crop residues of little 

alternative value. The authors furthermore, pointed out that crops 

raised for feeding to cows under mixed cropping system on farm 

showed more contribution and maximum profit under higher beef 

prices.  

 Javier (1978) discussed livestock distribution and small 

farming systems in SE Asia and proposed a year round feeding 

system based on farm fodder produced from irrigated low land rice 

farming systems and upland cropping system. It was concluded by 

the author that crop residues could form a major part (upto 40%) of 

animal rations and the rest 60% may be supplemented by legume 

fodders sown as intercrops with a small amount of concentrates.  

 Squires (1978) reported that live-weight gain, intake of food 

and water were drastically affected when animals covered long 

distance in search of food and water. Breeds of livestock differed in 

walking capabilities. Short distance between watering places resulted 

in maximum production and greatest uniformity of vegetation use. He 

suggested that watering places should be so located, which may 

ensure maximum utilization of the whole pasture area.  
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 Moog et al . (1979) stated that rice straw, maize, groundnut, 

soybean and mungbean straw can be used as feed for livestock. 

Furthermore, the authors narrated that a number of grasses such as 

„dela‟, „khabbal‟ and some legumes can also be used as animal feed.  

 Sprague, (1979) found that inadequate subsequent availability 

of feed resulted in failure of efficient livestock production even with 

improved health, husbandry and marketing practices. However the 

author advised that l ivestock feed must be supplied adequately during 

scarcity period when there was no fodder crop growing in the field or 

the growth of natural forages was also ceased. 

 Maheshwari (1981) tested the use of low quality straws,  

fodders and forages for animals feeding during drought and 

recommended immature rice, sugarcane tops, trees and shrub leaves, 

Sesbania  and Lucerne planted along field boundaries, Sal and 

Cassica tora  seed, leaves of Acacia , Ficus , Pipal, Bamboo, Zizyphus  

and neem as sources of animal feeding.  

 Ashari and Petheram (1983) conducted a survey of 350 

ruminant rearers in 4 altitude strata in W. Java in the dry season of 

1982 under 16 system of ruminant feeding. These comprised various 

combinations of hand feeding, full herding, tethering , free feeding 

and full grazing. Mainly hand feeding and grazing ways were used. 

Hand feeding was the most common system above 1100 m. altitude 
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especially in the wet season. Below 100  m. altitude where 50 percent 

of livestock units were located, combinations (mainly grazing) were 

most common in the wet season and full grazing in the dry season. In 

low land areas, rice fields provided most of the forage from banks 

and weeds in the wet season. Above 1000 m. altitude, forest, 

mountain and open areas and estate crops provided most cut and 

grazed forage. Road and river sides were  found important sources of 

grazing at all altitudes. 

Ishaque (1985) conducted a study on landless graziers to assess 

the prospects of range development in  the Thal area. He concluded 

that stall feeding by landless graziers was 29.6%. Especially during 

emergencies, 26% agro-graziers provided wheat straw “bhoosa” and 

11% of these shifted to canal banks. Due to poverty, no agro-grazier 

used concentrated ration during lactation. Due to lack of marketing 

facilities, 82% agro-grazier sold their animals in the vi llage.  

Mandret (1987) suggested that during rainy season animals 

were grazed in the forest zone or alongwith roads. In the dry season , 

draught animals were fed rice straw and the remainder of the herd 

was grazed on the rice fields. Small farmers usually r aised two 

animals (Zebu or Buffaloes) for draught purposes and 1 to 2 females 

for breeding. Those who had a bull,  lent their bull to neighbours for 

mating their female animals.  
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Manidool and Chantkam (1987) discussed the potential 

improvement of forage areas in SE Asia for dairy farming with 

reference to grazing public land; paddy field bunds; roadside verges; 

grazing in forests, coconut and rubber plantations, orchards; and 

backyard pastures. The use of leaves and tender branches of trees and 

shrub legumes as feed for livestock (including Leucaena 

leucocephala, Gliricidia sepium, Cajanus cajan, Erythrina  spp. and 

Sesbania grandiflora) was considered. Sugarcane production for dry 

season saved fodder, hay and silage making and the use of crop 

residues were also considered as valuable forage for grazing.  

Bajwa (1988) studied landless graziers to see the prospects of 

range development in Pabbi hills (Kharian). According to his 

findings, the literacy rate was 79.1%, sex ratio in the family was 52% 

male and 48% female. Data regarding source of grazing depict ed that 

31.58% respondent‟s animals depended only on grazing, 68.41% 

depended on grazing + stall feeding. About 78.57% respondent‟s 

animals used village common land for grazing and 21.43% depended 

upon forest vegetation. About 67% landless graziers enjoyed 

veterinary facilities for their livestock whereas 42% respondents got 

medicines for their livestock. Data showed that 30% respondents sold 

their livestock in the village and 70% in the market. About 27 
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percent respondents demanded capital , 29 percent veterinary 

facilities. 

Shahid (1992) pointed out that the contribution of cultivated 

field for providing grazing and browsing was 38  %, whereas the 

contribution of road sides, canal side and river sides was 39 percent 

in district Faisalabad. Share of state land and village waste land was 

24.3 percent. The respondents faced the feed shortage in the month s 

of January, February and July. They fed Ipil Ipil, alfalfa and lopped 

forage trees to meet this short fall.  

Ali (1993) reported that graziers in villages along forest and 

range lands of district Sahiwal are visiting  places along rivers, 

canals, roads, forests and range lands  as main source of feeding for 

their liveastock.  

Shahbaz (1993) conducted a survey on agro -grazing herds in 

district Jhang and concluded that type of vegetation consumed by 

animals was mainly of trees (Acacia  spps, Siris and Zizyphus  spps),  

shrubs (Salt ceder, Jand and Van), Grasses (Khawi, Burmuda grass 

and Palwan) and weeds (Swine cress, Yellow spurge and Maina). The 

distance traveled for grazing varied from season to season. The 

maximum distance traveled was 7 Km. Wheat straw was the only 

roughages fed to animals during drought season.  
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Hanjra (1994) pointed out that fodder production and its 

availability throughout the year in the Punjab did not meet feeding 

demand of animals. Although, the area under fodder cultivation was 

substantial, but the yield per acre was low. The author further 

attributed this low fodder yield towards poor and low yielding 

varieties, inadequate agronomic practices, low inputs and improper 

harvesting.  

Ashraf et al . (2001) revealed that 96% of the agro-graziers in 

district Toba Tek Singh  were landless, 3% were land tenant and only 

1% were land owner . They took herds for graz ing to the land of 

others or they grazed livestock near road sides, canal banks and 

village waste lands. According to Socio-economic parameters of 

respondents, authors found that average family size of these agro-

graziers varied between 7-11 persons. The large family size was 

probably due to high illiteracy, early age marriage and high desire of 

getting son. In all grazing sites , males (100%) were found engaged in 

grazing their herds.  

Sarwar et al . (2002) reported that in Pakistan especially in 

irrigated areas, livestock farmers depended only on cultivated fodder 

crops and about 85-90 percent of the nutrient requirement was not 

met through available non-cultivated forages. They further added that 

14.6 percent (3.3million hectares) of cultivated area was under 
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fodder production. Moreover, the area under cultivated fodder 

production was decreasing @ 2% after each decade. Major reason of 

this decline was attributed to competition with cash crops.  

Khan et al . (2003) revealed that about 4,00,000 grazing 

families were directly or indirectly associated with livestock 

production in Pakistan. About 45% of these families depended upon 

agro-grazing whereas remaining 55% families depended on range and 

forest grazing in the country. These pastoral communities/families 

made 8 percent of our total farming families in the country. Almost 

half of these pastoral families grazed their animals on range areas 

whereas remaining 50% grazing families graze d their animals on 

natural vegetative cover found along river banks, canals, ro ads, water 

channels, paths, field boundaries, abandoned areas in and around the 

villages, stubble of the harvested crops, vegetable fruit and other 

edible house refuse in the rural and urban areas etc. This was 

practiced maximum in Punjab (40.5%), Balochis tan and Sindh had 

almost equal proportion (20.7% and 20% respectively) of agro -

grazing families. Punjab being the biggest cultivated province, 

accommodated the maximum (11,000) number of agro-grazing 

families whereas Balochistan was the biggest pastoral province of 

Pakistan and therefore it supported the maximum (70,000) number of 

range/forest grazing families.  
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Khan et al . (2003) estimated the required amount of green 

cultivated fodder against available cultivated green fodder for the 

increasing population of livestock in the country. On the basis of 

daily consumption of green cultivated fodder (30 -40 Kg), annual 

requirement of green fodder as 1035.64, 1058.83, 1080.86, 1112.40 

and 1142.20 million tons was estimated for the year 1995 -96, 1996-

97, 1997-98, 1998-99, 1999-2000 respectively, whereas, the 

production of cultivated fodder crops was 60.34, 60.52, 61.30, 60.50 

and 58.41 million tons was obtained in the same years in order. Thus, 

they pointed out the shortage of 957.30, 998.31, 1019.56, 1051.90 

and 1083.75 million tons of cultivated green fodder during the same 

above mentioned years in order. This desperate situation was the 

result of certain number of reasons.  

Khan et al . (2004) investigated practices and potentials 

regarding livestock grazing in dist rict Khanewal. He reported tha t the  

respondents grazed their animals adjoining canal banks, 

railways/roads, around forest areas and interior farm lands.  

Khan et al . (2004) revealed that among agro-graziers families, 

illiteracy rate was 100 percent, while  the average family size was 10 

members per respondent. About 4  percent graziers had their own land 

for grazing and browsing, whereas 93 percent were landless and 3  

percent were found land tenant. The majority of respondents used 
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natural vegetation (grasses, bushes, trees and crop residues) in the 

form of grazing and browsing as a major source of feeding for their 

livestock.     

Ali (2005) concluded in a study that all agro -graziers were 

generally found landless but had their own herds. On the average 

basis, 2-3 family members of agro-graziers were involved in grazing 

of animals. Range graziers travelled more distance than agro -graziers 

as the range vegetation was scarce and forage availability was low as 

compared to irrigated areas. Annual dispose off rate of agro-grazing 

animals recorded was 25% per herd. He also concluded that livestock 

production through stall feeding is more profitable th an agro-grazing.  

2.1.4 Income from herd  

Thompson and Nuthall (1976) reported that under higher beef 

prices, however,  the cowherd gave greater financial returns than the 

ewe flock.  

Hassan (1979) studied the economic institution of nomadic 

group near Dingarh (Cholistan) and described rearing of livestock 

and selling their products in the nearest city area as the source of  

income of nomads of Cholistan. They manufactured blankets by using 

wool of the sheep and camel, sheared from their own stock as raw 

material and also sold blankets against cash.  
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Namdar and Elahi (1983) conducted a sample survey on 635 

farmers from small, medium and large holdings, and estimated the 

cost and income from livestock activities at the farm level and 

compared with those of cropping activities. Average costs increased 

with farm size. Milk yield was low in all regions and all farm 

categories due to inadequate feeding and unscientific breeding. The 

share of livestock in gross income was 22%. Livestock activity was 

found to be a more efficient generator of income than cropping.  

Qureshi (1984) reported that average annual income of each 

grazier was Rs. 8086 rupees/herd in the Thal grazing area . 

Azam (1991) concluded that total number of grazing animals 

estimated in district Bahawalpur were 79127 of worth 61.6 million 

rupees. Total annual off -take estimated was 17296.7 animal heads 

amounting to 13.5 mil lion rupees. It was also estimated that 11411.2 

animals died annually which were of the value 8.5 million rupees.  

Naseem (1991) conducted a survey of district Multan to assess 

agro-grazing. He reported that total income from livestock and their 

products estimated was Rs. 51935-55108 rupees per annum per herd 

grazing adjoining river and in the interior country side. Whereas the 

total income of graziers of canal side and roadsides was Rs. 33450  to 

37726 rupees/annum.  
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Quraishi (1994) pointed out that 17.40 mil lion animal units 

depending upon agro-grazing in Pakistan, were approximately equal 

to one-fourth of its total livestock wealth. The agro-grazed wealth of 

Punjab alone was almost equal to the total livestock wealth of 

Balochistan. Sindh (29.2%) and Punjab (26.4%) had a relatively 

higher percentage of agro-grazing animals than N.W.F.P.  (North 

West Frontier Province,  17.9%) and Balochistan (10.4%), 

respectively.  

Malik (1997) studied on extent and problems of agro -grazing in 

District Chakwal and concluded tha t all the graziers interviewed were 

found hundred percent illiterates and mostly land less. Average 

family size was determined as 9.The maximum income from livestock 

and their products was Rs. 25615 per annum. All the respondents 

were interested in grants instead of taking loan for production and 

improvement of agro-grazing animals.  

Ashraf (1999) pointed out that maximum total income  from 

agro-grazing animal and from their products /herd in Toba Tek Singh 

district was 52000 rupees/annum in the villages loca ted in the 

interior country side. The graziers mostly sold their livestock in the 

villages and only 15 percent sold their animals in the market.  
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Ashraf et al . (2001) revealed that the economic position of 

agro-graziers of Toba Tek Singh was very poor. Average annual 

income of the graziers recorded was 41375 rupees.  

Govt. of Pakistan (2004) pointed out that overall share of 

agriculture in the house hold income was 28.6%, out of which the 

share of livestock sector was 13.3%.  

Govt. of Pakistan (2007) stated that livestock sector is an 

integral part of the agriculture economy of Pakistan. The livestock 

accounted for 49.6% of the agricultural value added and about 12.0% 

to the G.D.P.  The role of livestock in rural economy may be realized 

from the fact that 30-35 million rural population was engaged in 

livestock raising,  which helped them to derive 35-40% of their 

income from animals. 

2.1.5 Major Problems of Agro-graziers  

Bashir (1980) surveyed that the nomads commonly known as 

“Odes” of Rajistan faced many problems, especially extreme hostile 

climate, shortage of water and unpalatable vegetation.  

Naveed (1991) pointed out the major problems of agro -graziers 

in district Vehari like lack of forage and veterinary facilities, high 

prices of fodder, animal diseases, no personal land for fodder 

production and higher illiteracy. These were the main causes of low 

production of animals through agro -grazing. 
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Ali (1993) investigated that graziers   of Sahiwal district 

residing in the  villages, along forest and range lands were facing 

major problems like  lack of good quality feed during autumn and 

winter season, inferior breed of the animals and non-availability of 

veterinary medicines.  

Wasaya (1993) pointed out that  the agro-graziers of D.G.Khan 

were facing  major problems like  harsh and non-cooperative attitude 

of farmers, non-availability of veterinary medicines, high prices of 

concentrates and seasonal shortage of forage in the field especially 

during winter season. It was observed during study that if Govt.  

provided some financial and technical assistance  to agro-graziers, 

this neglected system of livestock production through agro-grazing 

can be made more productive and  profitable.  

Gulzar (2001) reported about the attitude of Canal and Forest  

department personnels towards agro-graziers of district  Gujranwala 

which was 100 percent non-cooperative and hostil.  Common 

problems faced by the agro-graziers were lack of forage, high prices 

of fodders and high mortality rate due to harsh climate epidemic 

diseases of animals coupled with the non-availability of veterinary 

facilities in the remote areas of the district.  

Khan et al . (2004) revealed that agro-graziers of Khanewal  

district were facing major problems like high rates of concentrates, 
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inferior breeds of animals, high risk  of exposure of animals to 

epidemic diseases, non-availability of medicines and shortage of 

forage during winter season were at the top of the list.  

2.2. NUTRITIONAL ASPECTS 

(Relating to pasture species in Pakistan and world in general)  

2.2.1 Effect of growth stage on chemical composition  

 Mero and Uden (1997) studied the effect of different clipping 

stages on production, nutritive value of grasses and legumes. They 

reported that in vitro , digestibility of grasses declined up to 13% 

between 4-10 weeks of age and attributed it to decreased CP (crude 

protein) contents concentration with advancing plant age.  

Arthington and Brown (2002) studied the effect of maturity on 

the quality of four common pasture forages. They reported that 

forage with greater maturity was associated with a lower crude 

proteins (CP) concentration.  

Dong et al . (2003) reported that in cultivated perennial grasses, 

CP concentration decreased (P<0.05) with plant maturity. Based on 

the highest yield of rumen degradable CP, they recommended 

flowering stage of grasses for harvesting.  

Kramberger and Klemen (2003) harvested Cerastium  

holosteoides  grass at different growth stages i.e. tillering, stem -

elongation, ear emergence, flowering and ripening. They reported 
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that the CP concentration decreased from 15.3 to 6.9% with 

advancing morphological growth stage.  

2.2.2 Effect of growth stage on digestibility  

Chaparro et al .  (1995) attributed the decline in IVOMD to 

increasing contribution of sheath and stem fractions to the total 

herbage and their lower digestibility as compared to leaf blades. The 

authors concluded that  the plant digestibility decreased with the 

advancement of maturity. Increased proportion of cell wall contents 

and decreased leaf to stem ratio with advancing plant growth were 

attributed to low digestibility.  

In another study, Chaparro and Sollenberger (1997) defoliated 

Mott elephant grass at 3, 6, 9 and 12 week interval and at 10, 22, 34 

and 46 cm stubble heights. They reported that leaf sheath IVOMD 

decreased at a faster rate with increasing maturity than leaf blade. 

The nutritional value of forage may be underestimated by analyzing 

only whole plant samples because livestock seldom consume whole 

plants, but rather selectively grazed individual parts. The parts of a 

plant (inflorescence, leaf blade, leaf sheath and culm) differ in 

quality. Generally,  the nutritive value of leaves was superior to 

stems. 

Ayres and Turner (1998) pointed out the effects of onset of 

phenological maturity (early-flowering, full -flowering, ripe seed 
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stages) on the nutritive value of white clover (Trifolium repens).  

They reported that in vitro  digestibility declined from 74 to 65% 

from early-flowering to ripe seed stage. They further reported that 

reduction in in vivo  digestibility was at the rate of 0.32% per day.  

Sarwar et al . (1999) reported that digestibility of DM, OM, CP, 

NDF and ADF was higher in buffalo bulls fed early-cut Mott grass 

(ECMG) than those fed late -cut Mott grass (LCMG). This was 

because of greater amount of non-structural carbohydrates in the  

ECMG than that of LCMG. The ECMG supplied not only high 

amount of rapidly degradable carbohydrates but also provided higher 

ruminal NH3 , which resulted in better ruminal fermentation.  

Valente et al . (2000) evaluated Italian Ryegrass at four primary 

morphological stages i.e., vegetative, elongation, inflorescence 

emergence, flowering and reported that OM digestibility decreased 

from 92.8 at vegetative to 57.6% at flowering stage.  

Van Niekerk et al . (2002) studied the effect of stage of 

maturity and N fertil ization of Panicum maximum  on intake, ruminal 

fermentation and OM digestibility in grazing sheep. They reported 

that plant maturity resulted in low OM digestibility,  which was 

attributed to increased concentration of cell wall contents in plant 

stem as a consequent of decreasing leaf to stem ratio with advancing 

maturity.  



 -54- 

Borreani et al . (2003) studied the nutritive value of sulla 

(Hedysarum coronarium) at vegetative and seed setting 

morphological stages. They reported that the OM digestibility 

decreased 3.26% per morphological stage unit.  

2.2.3 Effect of temperature/season on digestibility  

Henderson and Robinson (1982) pointed out that temperature 

was the major factor that influenced forage digestibility.  

Wilson et al . (1991) investigated and pointed out th at high 

temperature decreased digestibility by an average of 6.6% units for 

leaf and 12.4% units for stem in the grasses.  

Kramberger and Klemen (2003)  the authors observed that grass 

harvested in summer contained significantly higher NDF, ADF and 

ADL concentrations and had a lower IVOMD value than that 

harvested in spring.  

2.2.4 Effect of animal & forage type (legume & grasses) on 

digestibility 

Playne (1978) investigated that species of animals also ha d 

their influences on the digestibility of forage consum ed. The DM 

digestibility of low quality tropical grass was higher in cattle 

(49.61%) than in sheep (34.60%). This was due to better digestibility 

of NDF by cattle as compared to sheep.  
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Higher digestibility of legume and grass mixture ha d also been 

observed by Bowman et al . (1991) where likely mode of action was 

reduced lag time for the initiation of fibre digestion. Therefore, it 

can be concluded that feeding legume forages or in combination with 

grasses resulted both lag time and cell wall contents of the diets, that 

increased the digestion in ruminants.  

Sari (1991) pointed out higher DM (61.50%), OM (64.04%) and 

crude fibre (56.97%) digestibilities in legumes than those in grasses 

(57.19, 58.53 and 52.45%, respectively).  

Dutta et al . (1998) examined the ef fect of supplementation of 

rice straw with Leucaena leucocephala  and Prosopis  leaves on 

nutrient utilization by goats. Supplementation of Leucaena  improved 

the digestibility coefficients of rice straw.  

Singh and Samanta (1998) studied nutrient utilization of 

Cenchrus ciliarus  alone or in combination with Leucaena purpureum ,  

L. leucocephala  and Sesbania aegyptica  at 20, 30 and 40% levels to 

provide 20, 25 and 30 g N/Kg digestible OM in vitro . Nutrient 

digestibility was low (P<0.05) in control than in legume 

supplemented treatments. The DM and OM digestibility was 

increased upto 30% levels whereas the NDF digestibility was 

increased only at 40% level of legume supplementation irrespective 

of the source of N supplementation.  
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Sarwar and Nisa (1999) conducted a t rial in Pakistan to 

evaluate the Mott grass alone and in combination with berseem 

(Trifolium alexandrium) at different intake levels, to determine the 

lag time, rate and extent of digestion of DM and NDF of the grass. 

Calves fed at ad libitum  Mott grass supplemented with 25% berseem, 

consumed 25% more DM and 15% more NDF than those fed Mott 

grass alone. The in situ  DM digestibility, lag time and extent of 

digestion were not affected by intake level. However, rate of 

disappearance was greater in restricted fed animals than those fed at 

ad libitum . The DM digestibility was greater (64.1%) in calves fed 

Mott grass supplemented with 25% berseem hay than those fed Mott 

grass alone (57.7%). The NDF digestibility, lag time and extent of 

NDF digestion were not affec ted by varying intake levels. However, 

the digestion of NDF was higher in restricted fed animals than those 

of ad libitum  fed animals. The NDF digestibility was greater (58.4%) 

in calves fed Mott grass supplemented with 25% berseem than those 

fed Mott grass alone (48.7%).    

2.2.5 Forage shortage/Forage preference  

Sprague (1979) concluded that inadequate subsequent 

availability of feed resulted in failure of efficient livestock 

production even with improved health, husbandry and marketing 
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practices. Livestock feed must be supplied adequately during scarcity 

period and also when growth of forages ceases.  

Atiq-ur-Rehman (1995) pointed out that no authentic report was 

available about the application of such a method on a complete set of 

forages in particular environment neither its use as a tool in range 

management has been established. The experiment conducted in the 

present research was therefore planned to examine the Potential 

Intake Rate (PIR) and Relative Preference (RP) for a complete set of 

diverse forage species including grasses, fodder tree leaves, shrubs 

and herbs in a particular region. Animals may select a nutritious diet 

through conditional preferences and particularly through conditional 

avoidances.  
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Chapter-III 

MATERIALS AND METHODS  

There are 35 civil districts of Punjab. The study was 

undertaken in 30 districts, where the crop fields were irrigated by 

canal or tube well water. The study of agro-grazing was confined 

upto those areas where minimal animal grazing and intensive crop 

farming were over lapping each other to varying degrees at one time. 

The maps of 30 afore-mentioned districts were collected from the 

offices of local city governments, Revenue Department and Survey of 

Pakistan. The ecological division of irrigated Punjab proposed by 

PARC was adopted with minor modifications for the purpose of this 

research (PARC 1980). Civil Districts located in each ecological 

region/cropping belts were identified (Map 1). These regions are as 

under.  

3.1 AGRO-ECO-ZONES/CROPPING BELTS 

I. Hot arid semi-desert sandy belt  

(Predominately,  cotton, chick pea, cluster bean and wheat belt)  

II.   Hot arid semi-desert clayey/loamy belt  

 (Predominately, sorghum, pulses, millet and wheat belt)  

III. Cotton belt  

IV. Mixed cropping belt  

 (Predominately, sugarcane, corn, fodders and whea t belt)  

V. Rice belt  
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The vil lages of Punjab in various agro -eco-zones were further 

subdivided into following agro-grazing si tes.  

3.2 AGRO-GRAZING SITES IN PUNJAB  

1. Along streams/rivers  

2. Along rail tracks/major roads  

3. Along major canals/drains  

4. Around forest/range areas/along international border  

5. Around major cities  

6. In the interior farm lands  

These above referred agro-eco-zones/cropping belts as well as 

grazing sites were sampled through Stratified Random Sampling and 

studied to assess their contribution in provid ing natural forage 

quantity and quality for agro-grazing animals. In addition to this, the 

nature and extent of problems , potentials and trends associated with 

agro-grazing were recorded. Moreover socio-economic conditions of 

agro-graziers playing a vital role in agro-grazing were also studied.  

3.3 SAMPLING DESIGN  

Stratified Random Sampling Design was adopted (Cochra n, 

1977).  
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3.4 SAMPLING PROCEDURE 

Proportional Stratified Random Sampling Technique was 

adopted (Cochran, 1977) to make the study more meaning ful and 

better representative of population of agro -grazing herds to know 

their extent, potential and trends. In this connection irrigated Punjab 

was divided into 5 ecological regions/ associated specific cropping 

patterns as proposed by PARC (1980) which are given as under:  

Serial 

# 

Ecological 

regions/cropping belts  

Civil Districts Villages 

# % 

I.  Hot arid semi-desert 

sandy belt 

(predominately, cotton, 

chick pea, cluster bean 

and wheat belt)  

Bahawalpur, Bakkar, 

D. G. Khan, Layyah, 

Muzafar Garh, Rahim 

Yar Khan and 

Rajanpur 

1635 12.5 

II.  Hot arid semi-desert 

clayey/loamy belt 

(predominately, 

sorghum, pulses , millet  

and wheat belt)  

Jhang, Khushab, 

Mianwali and 

Sargodha 

2123 16.3 

III.  Cotton belt  

(Cotton, wheat and 

sugarcane etc.)  

Bahawalnagar, 

Khanewal, Lodhran, 

Multan, Pakpattan, 

Sahiwal and Vehari  

3490 26.7 

IV. Mixed cropping belt  

(Sugarcane, corn, 

fodders and wheat belt) 

Faisalabad, Okara 

and Toba Tek Singh 

1879 14.4 

V. Rice belt  

(Rice and wheat etc.)  

Gujranwala, Gujrat,  

Hafizabad, Kasur, 

Lahore, Mandi 

Bahauddin, Narowal, 

Sheikhupura and 

Sialkot 

3931 30.1 

 Total  13058 100 
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Similarly 6 agro-grazing sites in each ecological region/  

cropping belts were identified (Table i) which were variable source 

of grazing and browsing for grazing animals (Ashari et al .,  1983).  

Table i:- No. of villages in various grazing sites  

Serial 

# 

Grazing Sites # of villages % age 

1. Along streams/rivers 1065 8.2 

2. Along rail tracks/major roads  4681 35.8 

3. Along major canals/drains  2690 20.6 

4. Around forest/range area/ along 

international border 

653 5.0 

5. Around major cities  613 4.7 

6. In the interior farm lands  3356 25.7 

 Total  13058 100 

 

3.5 QUESTIONNAIRE  

A self-explanatory questionnaire was developed (Annex. 7) for 

agro-graziers to collect the required information and facts pertaining 

to this study. Only those graziers in irrigated tracts were interviewed 

who mostly depended upon grazing animals as their major source of 

livelihood tending a herd > 15 animal units .  

Another questionnaire  (Annex. 8) was developed for middlemen 

(Aarthis) of the market. It included questions regarding information 

about agro-grazing animals (i.e. herd size, distribution, feed 

situation, productivity of livestock and annual sale of livestock etc.)  

of area regularly visited by the respondent. The two said 

questionnaires were tested by interviewing a few agro -graziers as 
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well as few middlemen (Aarthi) and were suitably amended /  

improved. 

3.6 RESPONDENTS I 

A proportionate number of graziers in each ecological region 

were interviewed (Table ii). The agro-graziers as well as their 

locations (Villages) were selected randomly. Thus 360 graziers from 

5 ecological regions were interviewed in total.  

Table i i:-  No. of  agro-grazier respondents in each ecological regions/  

cropping belt  and agro-grazing sites.  
 
Serial  

#  

Ecological  

reg ions/  

cropping  

bel t s  

Respondents  interview ed in vi l l ages  

Along 

strea ms/  

r ivers  

Along 

ra i l  

tracks /  

roads  

Along 

major  

canals /  

drains  

Around 

forest /  range  

areas /  along  

internat ional  

border  

Around 

ci t i es  

In the 

Interior  

Tota l  

I  Hot  a r id  

semi-

deser t  

sand y 

bel t *  

6  12  7  7  3  10  45  

I I  Hot  a r id  

semi-

deser t  

c laye y/  

loamy 

bel t ** 

6  21  10  4  3  15  59  

I I I  Cot ton  

bel t  

7  35  25  2  5  22  96  

IV  Mixed  

cropping 

bel t ***  

2  21  13  1  2  13  52  

V Rice be l t  9  39  19  5  5  31  108  

 Total  30  128  74  19  18  91  360  

 

*     (Predominately,  cot ton,  chick pea,  c luster  bean and wheat  be lt )  

**   (Predominate ly,  sorghum,  pulses,  mi l le t  and  wheat  be lt)  

*** (Predo minate ly,  sugarcane ,  corn,  fodders and wheat  be lt)  



 -63- 

3.7 RESPONDENTS II 

The leading middlemen/buyers (Aarthis) of animals from the 

district livestock markets were selected. One middleman who deal t 

sheep/goats and one who dealt in buffalo/cattle was interviewed from 

the city markets. In this way, a proportionate number of middlemen / 

buyer (Aarthis) respondents from various Agro-eco-zones total ing 30 

were interviewed (Table iii).  

 

Table iii:-  Proportional distribution of middlemen respondents in 

various agro-eco-zones.  

 

Serial 

# 

Ecological regions/ cropping 

belts 

Total # of 

villages 

# of 

respondent 

I Hot arid semi-desert sandy belt*  1635 4 

II Hot arid semi-desert clayey/ 

loamy belt** 

2123 5 

III Cotton belt  3490 8 

IV Mixed cropping belt*** 1879 4 

V Rice belt  3931 9 

 TOTAL  13058 30 

 

*     (Predominately, cotton, chick pea, cluster bean and wheat belt)  

**   (Predominately, sorghum, pulses, millet and wheat belt)  

*** (Predominately, sugarcane, corn, fodders and wheat belt)  

 

The data thus collected was transferred to a tally-sheets, 

tabulated averaged by using Randomized Complete Block Design as 

suggested by Steel and Torrie (1960)  for results and interpretations.  
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3.8 DETERMINING QUALITY OF FORAGE 

3.8.1 Procurement of vegetational samples  

 The vegetational samples, leaves , pods and tender grazeable/ 

browseable branches of trees, shrubs, grasses and forbs which were 

mainly weeds of cultivated areas being utilized as feed by agro-

grazing animals were collected in the months of April and May as 

suggested by the graziers. The samples of cultivated fodders which 

were also a part  of their feed were collected in their respective 

seasons. These samples were collected from all 5 ecological regions  

6 grazing sites, whenever a grazier was interviewed. Nearly equal 

weight forage samples of each species were pooled at the end to 

account for prevailing nutrient variabili ty among different grazing 

sites. It must be mention that each forage species was at least sample  

30 times. These samples were then dried, ground and stored in glass 

bottles for 3 times chemical analysis. 

3.8.2 Analysis of chemical composition  

 The samples were analysed for dry matter (DM), crude protein 

(CP), crude fibre (CF), ether extract (EE), total ash and nitrogen free 

extract (NFE) contents by using the method laid down by (A.O.A.C., 

1990) and as adopted by Gilani (1991).  
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3.8.2.1 Dry Matter (DM)  

The dry matter (DM) content of the samples in general was 

calculated by weighing these before and after drying to a constant 

weight in an oven at 70 ± 2 °C. After cooling to room temperature in 

the desiccator, the final weight of the samples was recorded. The DM 

content was calculated by the following formula;  

DM= W2 / W1 x 100 

Where 

W1 is the mass (g) of the sample before drying  

W2 is the mass (g) of the sample after drying  

3.8.2.2 Crude Protein 

Crude protein was estimated by Kjeldahl‟s method. The sample 

was digested with concentrated H 2SO4  in the presence of catalyst  

mixture containing K2SO4  & HgSO4  (9:1). The digested sample was 

diluted to a definite volume with water. A known aliquot of the 

diluted sample was mixed with 40 per cent NaOH solution to an 

excess alkaline reaction and mixture was distilled with steam in the 

micro Kjeldahl apparatus. The ammonia so liberated was collected in 

10 mL N/20 HCl having a few drops of methyl red as an indicator. 

The excess of acid was measured by titrating against stand ard N/20 

NaOH solution. The amount of N/20 NH 3  liberated was determined 

by difference. Nitrogen content was worked out by multiplying N/20 

NH3  with 0.0007 and crude protein was calculated as N x 6.25.  
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3.8.2.3 Crude Fibre 

One gram of fat free sample was hea ted at simmering 

temperature (about 80 
0
C) with 1.25 percent 200 mL H2So4  solution 

for half an hour. The volume of boiling medium was kept constant by 

frequent addition of hot water. The beaker was covered with a 

cooling device i .e. 500 mL round bottom flask having cold water.  

Boiling was stopped by adding 500 mL cold water. The contents were 

filtered immediately under vacuum. The residue was washed five 

times with 100 mL hot water and then digested with 200 mL 1.25 

percent NaoH solution for 30 minutes simi lar to acid digestion. The 

sample was filtered until the washing became neutral. Then the 

residue was washed with acetone and transferred to an ashing 

crucible. It was dried to a constant weight in an oven and weighed. 

The crucible was placed in the muffle  furnace at 650 
0
C for ignition. 

The weight of ash was recorded. Crude fibre was calculated with the 

following formula:  

Crude Fibre (%) = a –  b /  w x 100 

Where 

a  = dry weight after digestion  

b = weight of ash 

w = weight of the sample  
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3.8.2.4 Ether Extract 

Two gram of dried sample was transferred to asbestos thimble. 

The mouth of the thimble was plugged with fat free absorbent cotton. 

The thimble was placed in the glass jacket and 150 m L diethyl ether 

was taken in the receiving flask of Soxhlet‟s apparatus . The 

apparatus was placed in the heating assembly maintained at 60 °C. 

The extraction continued for about 8 hours. The thimble was then 

removed and the ether was collected in the glass jacket until the 

receiving flask contained about 20 - 30 mL ether along with fat.  The 

ether in the receiving flask was transferred to a beaker. The ether 

was allowed to evaporate in the open air under hood and the extract 

was comp1etely dried in an oven for thirty minutes at 105 
0
C. The 

weight of the extract was recorded after cooling the beaker in the 

desiccator. Percentage of the extract was calculated by the following 

formula: 

Ether extract (%) = wt. of ether extract/wt. of sample x 100  

3.8.2.5 Total Ash 

In a clean and tared crucible two grams of sample was taken. 

The crucible was placed on hot plate and heated gradually until the 

substance carbonised. The crucible was put into the muffle furnace at 

650 
0
C until white / light grey / reddish ash was obtained. The 

crucible was placed in a desiccator for cooling and weight was  
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recorded immediately. The ash percentage was calculated by the 

following formula:  

Total ash (%) = a - b / w x 100 

Where 

a = mass (g) of crucible after ashing.  

b = (g) of dry tared crucible.  

w = mass (g) of dry sample.  

3.8.2.6 Nitrogen Free Extract (NFE)  

The NFE was calculated by difference by the following 

formula: 

NFE (%) = 100 - (% CP + % CF + % EE + % ASH)  

3.8.2.7 Total digestible nutrients and bio-energy supply (K. 

cal/gm) 

The method to calculate the TDN and bio -energy supply (K. 

cal/gm) was adopted as  described by Morrison (1984) and Ensminger 

(1991).  
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Chapter-IV 

RESULTS AND DISCUSSIONS  

 

The results of this research are presented and discussed in the 

following order.  

1. Herd size in various Ecological regions/cropping belts  of 

Irrigated   Punjab 

2. Herd size in various Grazing sites found within each Ecological 

region /cropping belt  

3. Number of agro-grazing animals, their relative status and kind s 

in Irrigated Punjab 

4. Number of agro-grazing animals and their intensity with respect 

to Ecological regions in Irrigated Punjab  

5. Number of agro-grazing animals and their intensity with respect 

to various Grazing sites  in  Irrigated Punjab 

6. Kinds of animals with respect to Ecological zones/cropping belts  

in Irrigated Punjab 

7. Kinds of animals with respect to Grazing sites of Ecological 

regions/cropping belts of Irrigated Punjab  

8. Seasonal forage availability and consumption  
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9. Nutrient quality of best (Standard) forages of various Ecological 

regions/cropping belts of Irrigated Punjab   

10. Nutrient quality of available forage  in various agro-eco-

zones/cropping belts in I rrigated Punjab on weighted average 

basis 

11. Relative nutrient quality of available forage s of various 

Ecological regions /cropping belts of Irrigated Punjab as 

percentage w.r.t . standard forage 

12. Total digestible nutrients  (TDN) in best (standard) forage and in 

available forage 

13. Bio-energy supply in  K. cal/gm in best (standard) forage and in 

available forages of various Ecological regions /cropping belts of 

Irrigated Punjab  

14. Income from agro-grazing animals per herd per annum in 

Irrigated Punjab 

15. Potential of agro-grazing 

16. Trends 

17.  Problems/suggestions  
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4.1. HERD SIZE IN VARIOUS ECOLOGICAL REGIONS/ 

CROPPING BELTS OF IRRIGATED PUNJAB 

Table 1 gives the size of herds in various ecological regions. 

According to these results, there is significantly big difference in 

herd size among various ecological zones/cropping belts. On an 

average basis the maximum herd size of 55 animal units was found in 

rice belt and the minimum one of 34.5 animal unit/herd was in hot 

arid semi-desert sandy belt (Annex. 6.A). These results agreed with 

the findings of Ishaque (1985) who reported 50 animals/herd in 

desert area, Quraishi et al . (1993) pointed out 40-60 animal/herd and 

Qureshi (1984) conducted a survey and reported 11-39 animals/herd 

in Thal desert area. Nasir (1988) revealed 160 animals/herd in Dera 

Ghazi Khan district. This variation appears to be due to local factors 

of that district only, whereas the present figures were collected on 

the basis of whole sandy belt considered as one study unit.  

Average herd size calculated on the basis of these ecological 

regions was 40.3 animal units.  

4.2. HERD SIZE IN VARIOUS GRAZING SITES FOUND 

WITHIN EACH ECOLOGICAL REGION/CROPPING BELT  

Table 2 shows the number of animal units per herd with respect 

to grazing sites. It depicts maximum of 55.2 number of animal units 

along streams/rivers and minimum of 36.4 animal units/herd were 
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Table 1:- Herd size in various Ecological regions/cropping belts 

of Irrigated Punjab  

 

 

Serial  # Ecological regions/cropping belts # Animal Unit/herd 

I. Hot arid semi-desert sandy belt* 34.5 C 

II. Hot arid semi-desert clayey/loamy belt** 36.0 BC 

III. Cotton belt 38.7 B 

IV. Mixed cropping belt*** 37.2 BC 

V. Rice belt 55.0 A 

Average 40.3  

 
Means shar ing simi lar  le t ter  in a  co lu mn are sta t is t ical ly non -signi ficant  (P  > 0.05)  

 

* (Predo minate ly,  co tton,  chick pea,  clus ter  bean and wheat  bel t)   

** (Predo minate ly,  sorghum,  pulses,  mi l le t  and wheat  be lt)  

*** (Predo minate ly,  sugarcane ,  corn,  fodders and wheat  be lt)  
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Table 2:- Size of herds in various Grazing sites found within 

each  Ecological region/cropping  belt.  

 

 

 

Serial  # Grazing sites # Animal Unit/herd 

1. Along stream/rivers 55.2 A 

2. Along rail tracks/major roads 37.4 B 

3. Along major canals/drains 37.4 B 

4. Around forest/range area/along international border 36.4 B 

5. Around major cities 38.2 B 

6. In the interior farm lands 37.0 B 

Average 40.3 

 

Means shar ing simi lar  le t ter  in a  co lumn are sta t is t ical ly non -signi ficant  (P  > 0.05)  
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found around forest/range areas and along international border. The 

results of these two said grazing sites were significantly different 

from each other whereas there was no big difference in herd size in 

other grazing sites  (Annex. 6.A). Maximum number of 55 animal 

units/herd can be explained by the banks & raised river bed islands 

known as “Belas” along both sides of the 5 rivers in Punjab which 

provide excellent grazing and browsing opportunities to agro -grazing 

animals.  Hence, on account of abundant forage availability, the 

graziers tended to keep big herds there as compared to other grazing 

sites. The findings of this study almost agreed with those of Khan et 

al. (2004) who reported average number of animals kept by the agro -

graziers adjoining major canals cum drains, road sides, forests and 

interior farm lands were 51, 53, 60 and 57  per respondent (per herd) , 

respectively but disagreed with the findings of Naseem (1991), Ali 

(1993) and Ashraf (1999) who reported comparatively big herds on 

all grazing sites. Gulzar (2001), however, po inted out 30 animals per 

herd along river sides. This contrasting difference among various 

reports appears to be due to relatively much smaller sampling over 

study area and due to various local factors.  
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4.3. NUMBER OF AGRO-GRAZING ANIMALS, THEIR 

RELATIVE STATUS AND KINDS IN IRRIGATED 

PUNJAB. 

 

It has been estimated by this research as detailed in Table 3 

that there were 1414255 agro-grazing animal units in irrigated Punjab 

which constituted 16.50% of the total livestock population of 

irrigated province. This amounts to 253.8 animal units/thousand 

hectares area of irrigated Punjab and 19.2 animal units/thousand 

persons. These figures can be compared with total national figures of 

5412.7 animal units/thousand hectares and 730.8 animal 

units/thousand persons including the other two major components of 

livestock being stall fed as well as open grazing which were 56% and 

27%, respectively.  

Agro-grazing animals of irrigated Punjab were 8.12 % of agro -

grazing animals of Pakistan. These agro-grazing animals of irrigated 

Punjab have been estimated to comprise of following species i.e. 

buffaloes, cattle, sheep and goats (Table -3). As far as percentage of 

animals was concerned, it is very clear from the results that  

percentage of buffaloes was highest (52.2) followed by cattle (31.7). 

Among all kind of animals, sheep had lowest percentage of 6.5. This 

high percentage of buffaloes and cattle as compared to sheep and 

goats was because of relatively favourable irrigated environment for 
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Table 3:- Number of agro-grazing animals, their relative status 

and kinds in Irrigated Punjab.  

 

 

Serial  # Livestock 

species 

Animal Units (A.U.) Percentage # head 

1. Buffaloes 738158 52.2 492104 

2. Cattle 447794 31.7 447794 

3. Sheep 91925 6.5 459620 

4. Goats 136378 9.6 454591 

 Total 1414255 100 1854109 

 

Agro-graz ing animals in  ir r igated  Punjab as  % of total  animals o f Punjab  =16.50  

Agro-graz ing animals in  I r r iga ted Punjab as % of total  animals in  Pakistan  = 8.12  

Number o f  agro -grazing animals/  thousand ha.  o f  i r r igated  cul t ivated lan d =253.8  

in  I r r igated Punjab  

Number o f  agro -grazing animals/ thousand persons in  I r r igated  Punjab   = 19.2  
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them as well as better financial returns from large ruminants as 

compared to small ruminants (Thompson and Nuthall,  1976).  

The findings of Khan et al . (2003) partially agree with these 

results who stated cattle 27.7%, buffaloes 43.22%, sheep 5.98% and 

goats 18.21%, respectively. The results of these studies however, 

disagreed with the findings of Khan et al . (2004) who reported agro-

grazier kept more number of sheep and goats as compared to other 

kind of animals in Khanewal district. Quraishi et al . (1993) also 

reported similar results. This disagreement is again because of their 

restricted study in a rather arid district and poverty of agro -graziers 

4.4. NUMBER OF AGRO-GRAZING ANIMALS AND THEIR 

INTENSITY WITH RESPECT TO ECOLOGICAL 

REGIONS IN IRRIGATED PUNJAB. 

 

The data of Table 4 gives overall intensity of 253.8 agro-

grazing animal units/thousand hectares and  its variation among zones  

was significant (Annex. 6.B). There were maximum number  of animal 

units 350.3/ thousand hectares in rice belt and minimum were in hot 

arid semi-desert sandy belt which are 193.1 animal units per 

thousand hectare. This intensity variation is due to favourable 

climate and environment for grazing in rice belt leading to increased 

forage availability throughout the year as compared to sandy belt,  

where forage availability and grazing environment were rather harsh 

due to vast area under desert condition and low cropping intensity.   
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Table 4:- Number of agro-grazing animals and their intensity 

with respect to Ecological regions in Irrigated Punjab.  

 

 
Serial 

# 

Ecological 

regions/ cropping 

belts 

# A.U. 

(animal 

unit) 

Percentage 

of A.U. 

Total 

area (ha.) 

Percentage of 

total area 

# A.U/thousand 

ha. (intensity) 

I. Hot arid semi-

desert sandy belt* 

173909 12.3 900800 16.5 193.1 B 

II. Hot arid semi-

desert 

clayey/loamy 

belt** 

208740 14.8 792990 14.5 263.2 AB 

III. Cotton belt 365232 25.8 1671900 30.6 218.5 B 

IV. Mixed cropping 

belt 

153064 10.8 629000 11.5 243.3 B 

V. Rice belt 513310 36.3 1463800 26.8 350.7 A 

 Total 1414255 100.0 5458490 100.0 253.8 

 
Means shar ing simi lar  le t ter  in a  co lumn are sta t is t ical ly non -signi ficant  (P  > 0.05)  

 

* (Predo minate ly,  co tton,  chick pea,  clus ter  bean an d wheat  bel t)   

** (Predo minate ly,  sorghum,  pulses,  mi l le t  and wheat  be lt)  

*** (Predo minate ly,  sugarcane ,  corn,  fodders and wheat  be lt)  
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  The percentage data in Table 4 of agro-grazing animals in 

various ecozones/cropping belts indicated results among all  zones, 

which depicted clearly that highest percentage of 36.3% of animal 

units were located in rice belt on account of the reasons discussed 

earlier. The lowest percentage of 10.8 was found in mixed cropping 

belt followed by hot arid semi-desert sandy belt which was 12.3%. 

The lowest percentage of animal units in mixed cropping belt appears 

to be due to very intensive cropping in this belt which resulted in 

ploughing up of those uncultivated patches which were under natural 

vegetation earlier and were avai lable for grazing in the past; this 

resulted in the shortage of forage for livestock. Manidool and 

Chantkan (1987) also reported that grass land area had shrunk in 

similar zones with the extension of cultivation. Similar results were 

reported by Buddo (1974), Naveed (1991) and Sarwar et al . (2002) 

who reported that 14.6% (3.3 million hectares) of cultivated area was 

under fodder production in Pakistan, which was decreasing @ 2% 

after each decade. He further explained that major reason for this 

decline was attributed to competition with cash crops. The reason for 

lower percentage of agro-grazing animals in hot arid semi-desert 

sandy belt as well as in hot arid semi -desert clayey/loamy belt may 

be explained by the fact that about 35.32% area of sandy belt as w ell 

as clayey/loamy belt is lying as vast waste land (Government of the 
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Punjab, 1996) and is not being used for agro-grazing livestock 

production.  

4.5. NUMBER OF AGRO-GRAZING ANIMALS AND THEIR 

INTENSITY WITH RESPECT TO VARIOUS GRAZING 

SITES IN IRRIGATED PUNJAB. 

 

Table 5 depicts clearly that maximum number of 576.0 animal 

units/ thousand hectare were recorded along streams/rivers whereas 

the minimum of 151.1 were along rail tracks/ major roads. Thus the 

results were highly significant (Annex. 6 .B). High intensity of animal 

units along streams/rivers was on account of the reason that all 5 

rivers of Punjab regularly spilled over their banks in rainy season 

due to shallowness of their beds and inundated the low lying 

adjoining strips to an extent of many many k ilometers. The alluvial 

soil brought from upstream got settled there every season and in this 

way these places / areas developed into a productive riverian grazing 

land known as “Belas”. Such places provided excellent grazing and 

browsing opportunities for  animals and represented a picture of high 

diversity of plant species along with small timber and fire wood 

production. These “Belas” were home of many cattle, and buffaloe 

breeds.  

The next highest intensity of animal units was found around 

major cities, the reason being that such agro-grazed animals 

frequently visited fruit/vegetable markets/shops, filth depots, fruit
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Table 5:- Number of agro-grazing animals and their intensity 

with respect to Grazing sites in Irrigated Punjab.  

 

 

 

Serial 

# 

Grazing sites #  A.U.  

(animal 

unit)             

Percentage 

of A.U. 

Total 

area 

(ha.) 

Percentage 

of total 

area 

# A.U/ 

thousand 

ha. 

(intensity) 

1. Along 

stream/rivers 

332308 23.5 577230 8.2 576.0 A 

2. Along rail tracks/ 

major roads 

383285 27.1 2537000 35.8 151.1 B 

3. Along major 

canals/drains 

255726 18.1 1458000 20.6 175.4 B 

4. Around 

forest/range 

area/along 

international 

border 

74190 5.2 354000 5.0 209.6 B 

5. Around major 

cities 

84344 6.0 332000 4.7 254.0 B 

6. In the interior 

farm lands 

284402 20.1 1819000 25.7 156.4 B 

  1414255 100.0 7077230 100.0 253.8 

 

Means shar ing simi lar  le t ter  in a  co lumn are sta t is t ical ly non -signi ficant  (P  > 0.05)  
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and juice extraction shops, food grain markets and other such  places  

where  these animals easily found rotting over - ripe  fruits,  

vegetables, peelings of the fruits and fallen grains from the grain 

markets. The minimum number of 151.1 animal units/thousand 

hectare were found along rail tracks/major roads. It  was revealing to 

know that this site supported maximum number of 3 83285 animal 

units inspite of its low intensity as compared to other grazing sites. 

This was because of its largest area. Anyhow , the role of this site in 

supporting agro-grazing animals can‟t be under -estimated. Our 

results partially agree with the findings of Naseem (1991) who 

reported that agro-graziers kept more number of animals alongwith 

streams/rivers and major road sides as compared to canal sides and 

interior farm lands.  

4.6. KINDS OF ANIMALS WITH RESPECT TO ECOLOGICAL 

ZONES/CROPPING BELTS IN IRRIGATED PUNJAB. 

 

Table 6 shows the kinds of animals in percent with respect to various 

ecological zones. While comparing percentage of various kinds of 

animals in each zone/belt, it was obvious from Table 6 that highest 

percentage of 64.4 buffaloes were found  in rice belt which was 

compared to lowest of 42.1% in sandy belt. The figures for sheep and 

goats went opposite to buffaloes which clearly indicated lowest 

percentage of sheep 2.7 and goats 3.0 in rice belt whereas highest
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Table 6:- Kinds of animals with respect to Ecological 

regions/cropping belts in Irrigated Punjab  

 

Serial  

   # 

Ecological regions/ 

Cropping belts 

# A.U.  

(animal unit)  

Kinds of animals (percentage) 

Cattle Buffaloes Sheep Goat 

I. Hot arid semi-desert sandy 

belt* 

173909 33.6 A 42.1 B 10.7 A 13.6 B 

II. Hot arid semi-desert 

clayey/loamy belt** 

208740 32.9 A 45.5 B 08.9 B 12.6 B 

III. Cotton belt 365232 33.4 A 46.0 B 07.5 C 13.1 B 

IV. Mixed cropping belt*** 153064 29.5 A 46.6 B 08.7 BC 15.3 A 

V. Rice belt 513310 29.9 A 64.4 A 02.7 D 03.0 C 

 Average 1414255 31.9 48.9 07.7 11.5 

 
Means shar ing simi lar  le t ter  in a  co lumn are sta t is t ical ly non -signi ficant  (P  > 0.05)  

 

* (Predo minate ly,  co tton,  chick pea,  clus ter  bean and wheat  bel t)   

** (Predo minate ly,  sorghum,  pulses,  mi l le t  and wheat  be lt)  

*** (Predo minate ly,  sugarcane ,  corn,  fodders and wheat  be lt)  
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percentage of sheep 10.7 was observed in sandy belt. This variation 

indicated that the results were significant between sandy belt and rice 

belt (Annex. 6.C, D, E & F). It was observed during survey of the 

rice belt that majority of the agro-graziers were keeping buffaloes 

and cattle herds. The proportion of sheep and goats was very small.  

The proportion of kind of animals in all ecological zones 

indicated that percentage of buffaloes was highest (48.9) followed by 

cattle (31.9%). The percentage of sheep was lowest among all other 

animals. Firstly, the major reason of this variation is ecological i .e. 

climate, nature and quantity of available feed. Secondly, the agro-

graziers of rice belt were more commercialized in their business as 

compared to other belts. They met their feed requirement by buying 

or growing their own fodder alongwith agro -grazing, using 

concentrated rations, rice husk and rice straw during winter and 

during lactation periods for maximizing their income. Thirdly, this 

belt was under intensive rice farming and rice plant being shade 

intolerant demanded shade free environment resulted in scarcity of 

browse trees and shrubs, which were major source of forage for goats 

and sheep as browsing and lopping of tree branches. The results of 

this study disagree with findings of Quraishi et al .  (1993) who 

reported goats 38.5%, buffaloes 24.4% and sheep 23.2% and cattle 

12.6% but almost agree with the findings of Khan et al . (2003). This  
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difference is due to relatively increased profitability of larger 

animals.  

4.7. KINDS OF ANIMALS WITH RESPECT TO GRAZING 

SITES OF ECOLOGICAL REGIONS /CROPPING BELTS 

OF IRRIGATED PUNJAB. 

 

Table 7 depicts the kind of animals in percentage in each 

grazing site. According to the figures there was no big variation in 

the cattle and buffaloes percentage in all grazing sites and results are 

non-significant except sheep and goats . The highest percentage 

(54.8) of buffaloes was observed along stream / river side as 

compared to 47.6 around forest/range area/along international border. 

This was due to better forage availability along river sides in the 

riverian forests and moreover, their preference to keep cattle and 

buffaloes herds for better economic returns (Thomp son and Nuthall,  

1976). Anyhow the results are significant on the basis of all grazing 

sites (Annex. 6.C, D, E, & F). 

Among the kinds of animals in all grazing sites, buffaloes were 

highest 51.3% followed by cattle 31.8%. Goats and sheep were 

lowest 10.0 and 6.91%, respectively as compared to big ruminants. 

The results of this study agreed with the findings of Khan et al .  

(2003) but disagree with the findings of Quraishi et al . (1993). This 

difference is most probably significant due to changes that have 

taken place in herd structure during the earlier decade and a half,  
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Table 7:- Kinds of animals with respect to Grazing sites of  

Ecological regions/cropping belts  of Irrigated Punjab  
 

 
Serial  

    # 

Grazing sites #  A.U. 

(animal 

unit) 

Kinds of animals (percentage) 

Cattle Buffaloes Sheep Goat 

1. Along stream/rivers 332308 31.5 A 54.8 A 5.4 CD 8.3 BC 

2. Along rail tracks/major roads 383285 31.7 A 52.4 A 6.4 C 9.5 B 

3. Along major canals/drains 255726 31.2 A 50.3 A 7.3 B 11.2 A 

4. Around forest/range area/along 

international border 

74190 33.0 A 47.6 A 8.6 A 10.8 A 

5. Around major cities 84344 31.2 A 50.1 A 7.4 B 11.2 A 

6. In the interior farm lands 284402 32.0 A 52.4 A 6.4 C 9.2 B 

 Total 1414255 31.8 51.3 6.9 10.0 

 

Means shar ing simi lar  le t ter  in a  co lumn are sta t is t ical ly non -signi ficant  (P  > 0.05)  
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triggered by rapid economic development and increased demand for 

larger livestock.  

4.8.SEASONAL FORAGE AVAILABILITY AND CONSUMPTION  

Table 8 was developed from the information obtained from 

agro-graziers of various zones and grazing sites which gave forage 

consumption by agro-grazing animals during various seasons of the 

year. According to the figures of Table 8 94% of forage requirements 

of the agro-graziers animals were met in rainy season as compa red to 

57% in winter season with spring and summer consumptions lying in 

between. Rainy season is the best for forage availability and animals 

were nearly fully satisfied. They got their forage easily and 

invariably came back to their homes every evening w ith their full 

bellies.  

Mixed cropping belt and rice belt had the highest score in 

providing forage for grazing animals as compared to other belts and 

indicated significant results  (Annex. 6.G). The availability of weeds, 

crop stubbles, re-sprouts, crop residues and other natural vegetation 

was frequently modified i.e., either aggravated or improved by the 

rotations of various farm crops in different agro - eco-zones. For 

example, the harvest of sugarcane crop started from end of October 

till the end of February or early March and gave significant relief to 

animals, Sugarcane tops and trash were used as fodder for livestock 
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Table 8:  Feed consumption by agro-grazing animals as percent 

of their full normal appetite (full requirement).  

 
Serial  

   # 

Ecological regions / 

cropping belts 

Spring  Summer Rains Autumn Winter Average 

Feb. March Apr., May, 

June 

July, Aug., Sept. Oct, Nov. Dec., 

Jan. 

I. Hot arid semi-    

desert sandy belt* 

75 70 90 70 50 71 B 

II. Hot arid semi- 

desert clayey/ 

loamy belt** 

75 70 90 70 55 72 B 

III. Cotton belt 70 80 90 80 60 76 AB 

IV. Mixed cropping 

belt*** 

80 80 100 85 60 81 A 

V. Rice belt 80 75 100 90 60 81 A 

 Average 76 75 94 79 57 76.2 

 

 

Means shar ing simi lar  le t ter  in a  co lumn are sta t is t ical ly non -signi ficant  (P  > 0.05)  

 

* (Predo minate ly,  co tton,  chick pea,  clus ter  bean and wheat  bel t)   

** (Predo minate ly,  sorghum,  pulses,  mi l le t  and wheat  be lt)  

*** (Predo minate ly,  sugarcane ,  corn,  fodders and wheat  be lt)  
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or some times agro-graziers bought standing sugarcane crop and 

harvested it as fodder crop in case of deficiency during the period of 

fodder/forage shortage. Wheat was harvested in the months of 

April/May and animals were allowed in the wheat fields after crop 

harvest to consume weeds, crop stubbles and fallen spikes of wheat 

crop. Animals continued to graze such fields till the field is to be 

sown for next crop. In some tracts of Punjab, where water for 

irrigation was not sufficient, such fields continued to be fallowed till  

the sowing of next wheat crop after 6 -7 months. In case of cotton 

harvest, picking of cotton starts in the month of October and just  

after 25-30 days when the cotton picking gets completed, the animals 

were allowed in the field to consume weeds such as “maina” which 

were quite abundant in cotton fields and left over leaves of cotton 

plants and in this way animals got significant relief.  

In rice belt agro-grazing animals depended on cultivated 

forage, wheat straw, rice straw and rice husk, during the period of 

forage shortage especially in winter seaso n (Mandret, 1987).  

During present study, acute forage shortage in winter season 

was reported by the majority of graziers in all ecological zones. 

Results of this study agreed with Buddo (1974) who complained 

insufficient fodder supply and reported that ani mals were forcibly 

grazed in forests. Moog et al .  (1979) stated that rice straw, maize 
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stalks, groundnut trash, soybean and mungbean straw can be used as 

feed for livestock. Sprague (1979) concluded that inadequate 

subsequent availability of feed resulted in failure of efficient 

livestock production. Bashir (1980) reported shortage of water and 

palatable vegetation in Rajestan. Ali (1993), Wasaya (1993), Gulzar 

(2001) and Khan et al . (2004) also reported the shortage of forage 

especially during winter season. 

Study conducted by Sarwar et al . (2002), however, contradicted 

these results, who revealed that livestock farmers depended only on 

cultivated fodder crops in irrigated areas of Pakistan and about 85 -90 

percent of the nutrient requirements was not met th rough available 

non-cultivated forages.  

4.9. NUTRIENT QUALITY OF BEST (STANDARD) FORAGES 

OF VARIOUS ECOLOGICAL REGIONS/CROPPING 

BELTS OF IRRIGATED PUNJAB. 

 

During present study, a list of reputed good forage species for 

each ecological zone was prepared along with the collection of their 

samples to determine their nutritive values. Seven to eight species 

were selected for each ecological zone/cropping belt. Since certain 

species were repeated in various zones hence about 21 species in 

total were selected. This selection was made by asking questions to 

agro-graziers, stall feeders, animal nutritionists, animal husbandry 

experts, researchers and range experts regarding quality and quantity,  
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Table 9:- Nutrient composition (percentage) of best (Standard) 

forages of various Ecological regions /cropping belts of 

Irrigated Punjab  

 
Serial 

# 

Ecological regions / cropping belts # Spp.  

tested 

C.P. 

(a) 

C.F.   

(b) 

Ash. E.E. 

(c) 

N.F.E. 

(d) 

( a v e r a g e   v a l u e s ) 

I. Forages of hot arid semi-desert sandy 

belt* 

7 15.6 28.0 11.5 3.7 41.2 

II. Forages of hot arid semi-desert 

clayey/loamy belt** 

8 13.5 29.2 10.2 3.6 43.1 

III. Forages of cotton belt 8 14.9 26.7 11.5 3.3 43.7 

IV. Forages of mixed cropping belt*** 8 16.8 25.2 11.2 5.0 41.8 

V. Forages of rice belt 7 15.1 29.8 10.9 3.7 40.5 

 Total 21      

 Average  15.18 27.8 11.1 3.9 42.1 

 

* (Predo minate ly,  co tton,  chick pea,  clus ter  bean and wheat  bel t)   

** (Predo minate ly,  sorghum,  pulses,  mi l le t  and wheat  be lt)  

*** (Predo minate ly,  sugarcane ,  corn,  fodders an d wheat  be lt)  

a .  Crude  Prote ins  

b .  Crude  Fibre  

c .  Ether  Extract  

d .  Nitrogen Free Extrac t  
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season and length of forage availability period of these species. The 

selection was also made on the basis of high degree of acceptance by 

animals on palatability and nutritive basis etc. It was observed that 

these plants were usually not in abundance because these were over-

grazed and browsed by animals. These forage plants were selected to 

act as local standard/yard stick for comparing/judging the quality of 

available forage in various zones. The average computed nutritive 

values of plants of each ecological  zone  are  given  in  Table 9 (also 

see appendix-4.A, C, E, G and I) then  again  the  average  values  

were calculated on the basis of all irrigated Punjab. These figures 

were used to determine relative forage quality of all available forages 

in various zones.  

The results agreed with Gilani (1991) and PCSIR (1976) with 

slight variations in their nutritive values, as these differences may be 

due to seasonal and regional varia tions (Wilson et al . , 1991; 

Kramberger and Klemen, 2003). Variations in nutritive values were 

also affected by the time of sample collection, as the plant age had 

profound effects on chemical composition. Arthington and Brown 

(2002), Dong et al . (2003) and Kramberger and Klemen (2003) all 

reported that age affected the chemical composition of the plants.  
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4.10. NUTRIENT QUALITY OF AVAILABLE FORAGE IN 

VARIOUS AGRO-ECO-ZONES/CROPPING BELTS IN 

IRRIGATED PUNJAB ON WEIGHTED AVERAGE BASIS .  

 

While conducting study in each ecological zone, samples of 

forage species (trees, shrubs, grasses and forbs which were weeds of 

cultivated areas) were collected and analyzed for nutritive values. 

Generally, 15-16 forage species were selected in each ecological 

zone. The selection of these species was made on the basis of varied 

preferred level of acceptance by animals . It included highly 

palatable, fairly palatable  and poorly palatable species. These forage 

plants were commonly available and variably consumed throughout 

the year in each zone. Best forage plants were also included in this 

list on the basis of their abundance / consumption, considering these 

as a frequently available forage plants of the zone. Firstly the 

weighted average value to the extent of their relative consumption by 

animals in each zone (also see appendix-4.B, D, F, H and J) and then 

finally on the basis of all ecological zones were calculated and are 

given in Table 10, which were later on used in Table-11 to determine 

the relative nutrient quality of forage on weighted average basis with 

respect to the nutrient value of best (standard) forage.  

Again results agreed with Gilani (1991) and PCSIR (1976) with 

slight variation in their nutritive values, caused by seasonal and 

regional variations in temperature, rainfall,  topography etc.   
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Table 10:- Nutrient composition (percentage) of available forage 

in various agro-eco-zones/ cropping belts in Irrigated 

Punjab on weighted average basis.   

 

Serial 

    # 

Ecological regions / cropping belts #Spp.  C.P. 

(a) 

C.F. 

(b) 

Ash. E.E. 

(c) 

N.F.E. 

(d) 

 ( a v e r a g e   v a l u e s ) 

I. Forages of hot arid semi-desert sandy belt* 15 14.6 28.2 11.0 3.7 42.6 

II. Forages of hot arid semi-desert clayey/loamy 

belt** 

15 13.9 29.1 11.0 3.3 42.8 

III. Forages of cotton belt 16 16.4 25.2 11.2 3.6 43.6 

IV. Forages of mixed cropping belt*** 15 15.9 26.2 11.2 4.0 42.7 

V. Forages of rice belt 15 13.5 30.2 10.0 3.4 42.9 

 Total 76      

 Average  14.9 27.8 10.9 3.6 42.9 

 

* (Predo minate ly,  co tton,  chick pea,  clus ter  bean and wheat  be l t)   

** (Predo minate ly,  sorghum,  pulses,  mi l le t  and wheat  be lt)  

*** (Predo minate ly,  sugarcane ,  corn,  fodders and wheat  be lt)  

 

a.  Crude  Prote ins  

b .  Crude  Fibre  

c .  Ether  Extract  

d .  Nitrogen Free Extrac t  
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4.11. RELATIVE NUTRIENT QUALITY OF AVAILABLE 

FORAGES OF VARIOUS ECOLOGICAL REGIONS/ 

CROPPING BELTS OF IRRIGATED PUNJAB AS 

PERCENTAGE W.R.T. STANDARD FORAGE. 

 

The average nutritive values of Table 9 and values of 

commonly available forage plants Table 10 were used in Table 11 to 

determine the relative nutrient quality of  forage on weighted average 

basis with respect to standard forage.  According to the calculated 

figures it depicted that in the available forage CP was 98.1%, CF 

100.0%, Ash 98.5%, EE 94.5% and NFE 102.1% of standard values. 

As a whole, available forage ful filled 98.6% of the nutrient 

requirements of the agro-grazing animals  while comparing among the 

various agro-eco-zones, there is no big difference and results are 

non-significant (Annex. 6 .H). It was concluded that natural available 

forage was as good as cultivated best (standard) forages and animals 

had no deficiency of minerals if the y keep consuming all kinds of 

such natural forages. There were, however, few available species 

which were significantly nutrient deficient like sarkanda, sugarcane 

trash, pulses and wheat straws, rice husk and rice straw. Agro-

grazing animals keep on changing their diet on day to day basis,  

hence there is no chance of nutrient deficiency. However, if due to 

certain reasons, animals are forced to feed on roughages/sub -

standard/inferior forage species for long time , then there is definitely  
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Table 11:- Relative nutrient quality of available forages of 

various Ecological Regions/cropping belts of Irrigated 

Punjab as percentage w.r.t. standard forages as on the 

basis of weighted average.****  

 
Serial  

# 

Ecological regions /Cropping belts C.P. C.F. Ash. E.E. N.F.E. Average 

(a) (b)  (c ) (d)  

I. Forages of hot arid semi-desert sandy belt* 93.6 100.7 95.7 100.0 103.4 98.7 A 

II. Forages of hot arid semi-desert 

clayey/loamy belt** 

103.0 99.7 107.8 91.7 99.3 100.3 A 

III. Forages of cotton belt 110.1 94.4 97.4 109.1 99.8 102.1 A 

IV. Forages of mixed cropping belt*** 94.6 104.0 100.0 80.0 102.2 96.2 A 

V. Forages of rice belt 89.4 101.3 91.7 91.9 105.9 96.0 A 

Nutrient value as percentage of standard 98.1 100.0 98.5 94.5 102.1 98.6 

Average nutrient value =      98.6% 

 
Means shar ing simi lar  le t ter  in a  co lumn are sta t is t ical ly non -signi ficant  (P  > 0.05)  

 

* (Predo minate ly,  co tton,  chick pea,  clus ter  bean and wheat  bel t)   

** (Predo minate ly,  sorghum,  pulses,  mi l le t  and wheat  be lt)  

*** (Predo minate ly,  sugarcane ,  corn,  fodders and wheat  be lt)  

**** Available  forage species  were given appropriate  weights based to  the  extent  o f 

their  relat ive consumption by animals  

a .  Crude  Prote ins  

b .  Crude  Fibre  

c .  Ether  Extract  

d .  Nitrogen Free Extrac t  
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a need to provide feed supplement like concentrates/feed blocks/urea 

etc. Sprague (1979) also suggested that livestock feed must be 

supplied adequately during scarcity period and also when growth of 

forages cease. Wasaya (1993) agreed with this proposal and pointed 

out that about 40-75 percent graziers provided supplementary feed 

during drought and famine in Dera Ghazi Khan District.  

4.12. TOTAL DIGESTIBLE NUTRIENTS (TDN) IN BEST 

(STANDARD) FORAGE AND IN AVAILABLE FORAGE: 

 

 Table 12.a and Table 12.b were prepared to determine the total 

digestible nutrients (TDN) availability and to compare TDN of 

forages commonly available in various ecological zones with those of 

best (standard) forages to examine their impact on animal h ealth. 

Accordingly, TDN available in best (standard) forage on an average 

basis were 88.9% and in commonly available forages were 89.0%. 

The relative quality of available forages percent TDN on an average 

basis was 100%. It clearly indicated that there was  no significant 

difference at all and the figures were almost same and the commonly 

available forages throughout the year were quality wise as good as 

best (standard) forages. Thus , the results were non-significant 

(Annex. 6.I). As far as the TDN availabil ity in (Table 12.a) various 

individual ecological zones/cropping belts was concerned it was 

almost similar and each zone/cropping belt had same quality of



 -98- 

 

Table 12.a:- Total digestible nutrients in available forages in 

various Ecological regions/cropping belts of 

Irrigated Punjab as percentage of best (standard) 

forages of same regions/belts.  

 
Serial 

   # 

Ecological regions /Cropping belts Carbohydrates 

CF + NFE 

(a)     (b) 

Fats 

EE 

(c ) 

Proteins 

CP 

(d) 

TDN 

 

(e) 

I. Hot arid semi-desert sandy belt* 69.2 3.7 15.6 88.5 

II. Hot arid semi-desert clayey/loamy belt** 72.3 3.6 13.5 89.4 

III. Cotton belt 70.4 3.3 14.9 88.6 

IV. Mixed cropping belt*** 67.0 5.0 16.8 88.8 

V. Rice belt 70.3 3.7 15.1 89.1 

 Average    88.9 

 

Table 12.b:- Total digestible nutrients in available forages in 

various Ecological regions/cropping belts in 

Irrigated Punjab through out the year 

(percentage).  

           
Serial  

   # 

Ecological regions /cropping 

belts 

Carbohydrates 

CF + NFE 

(a)     (b) 

Fats 

EE 

(c) 

Proteins 

CP 

(d) 

TDN 

 

(e) 

Relative 

quality of 

available 

forage % 

TDN 

I. Hot arid semi-    desert sandy 

belt* 

71.7 3.5 13.8 89.0 100.6 A 

II. Hot arid semi- desert 

clayey/loamy belt** 

71.9 3.2 13.7 87.9 98.0 A 

III. Cotton belt 68.8 3.6 16.6 89.0 100.1 A 

IV. Mixed cropping belt*** 69.5 3.8 15.5 88.8 100.0 A 

V. Rice belt 73.4 3.4 13.4 90.2 101.2 A 

 Average    89.0 100.0 

 

Means shar ing simi lar  le t ter  in a  co lumn are sta t is t ical ly non -signi ficant  (P  > 0.05)  

 

* (Predo minate ly,  co tton,  chick pea,  clus ter  bean and wheat  bel t)   

** (Predo minate ly,  sorghum,  pulses,  mi l le t  and wheat  be lt)  

*** (Predo minate ly,  sugarcane ,  corn,  fodders and wheat  be lt)  

 

a.  Crude  Fibre  

b .  Nitrogen Free Extrac t  

c .  Ether  Extract  

d .  Crude  Prote ins  

e .  Total  Digest ible  Nutr ients  

TDN=CF+NFE+EE+CP  
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forages of each zone/cropping belt as for  the Table 12.a. The method 

to calculate the TDN was adopted as described by Morrison (1984) 

and Ensminger (1991).  

4.13. BIO-ENERGY SUPPLY IN K. cal/gm IN BEST 

(STANDARD) FORAGES AND IN AVAILABLE FORAGES 

OF VARIOUS ECOLOGICAL REGIONS /CROPPING 

BELTS OF IRRIGATED PUNJAB. 

 

 Tables 13.a and 13.b were developed to determine the bio -

energy supply in both kinds of forages i.e. best (standard) forage 

(Table 13.a) as well as forage commonly available throughout the 

year (Table 13.b). It was very important to know t he quality of 

forage in term of energy provider as it  directly affected the  health 

and productivity of agro-grazing animals. According to the figures 

the forages commonly available provided 124.7 K. cal/gm energy on 

an average basis (Table 13.b) as compared to 125.0 K. cal./gm in best 

forage (Table 13.a) , whereas relative bio-energy supply was 100.5 K. 

cal/gm. Any how results are slightly significant (Annex. 6 .J). It was 

obvious that commonly available forages provided as much energy as 

standard forages and were equally as good as standard forage. It is 

worth mentioning that naturally grown forages which included trees, 

shrubs, grasses and weeds of cultivated tracts fulfilled more than 

75% feeding requirements of agro-grazing animals in terms of 

available quantities. Khan et al .  (2004) also reported that  
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Table 13.a:- Bio-energy supply in K. cal/gm in best (standard) 

forages of various Ecological regions/cropping 

belts of Irrigated Punjab.  

 
Serial 

   # 

Ecological regions /Cropping belts Carbohydrates 

CF + NFE 

(a) (b) 

Fats 

EE 

(c) 

Proteins 

CP 

(d) 

Energy 

K. cal/ gm 

 

I. Hot arid semi-desert sandy belt* 276.8 33.9 62.4 124.4 

II. Hot arid semi-desert clayey/  loamy belt** 289.2 32.4 54.0 125.2 

III. Cotton belt 281.6 29.7 59.6 123.6 

IV. Mixed cropping belt*** 268.0 45.0 67.2 126.7 

V. Rice belt 281.2 33.3 60.4 125.0 

 Average    125.0 

 

Table 13.b:- Total Bio-energy supply in K. cal/gm in forages 

available throughout the year from various 

Ecological regions/cropping belts of Irrigated 

Punjab.  

 

Serial  

   # 

Ecological regions /cropping 

belts 

Carbohydrates 

CF + NFE 

(a)    (b) 

Fats 

EE 

(c) 

Proteins 

CP 

(d) 

Energy 

K. cal / 

gm 

 

Relative 

bio-energy 

supply K. 

cal/gm 

I. Hot arid semi-desert sandy belt* 286.8 31.5 55.2 124.5 100.0 AB 

II. Hot arid semi-desert clayey/loamy 

belt** 

287.6 28.8 54.8 123.7 98.0 B 

III. Cotton belt 275.2 32.4 66.4 124.7 103.0 A  

IV. Mixed cropping belt*** 278.0 34.2 62.0 124.7 98.5 B 

V. Rice belt 293.6 30.6 53.6 126.0 103.0 A 

 Average    124.7 100.5 

 

Means shar ing simi lar  le t ter  in a  co lumn ar e sta t is t ical ly non -signi ficant  (P  > 0.05)  

 

* (Predo minate ly,  co tton,  chick pea,  clus ter  bean and wheat  bel t)   

** (Predo minate ly,  sorghum,  pulses,  mi l le t  and wheat  be lt)  

*** (Predo minate ly,  sugarcane ,  corn,  fodders and wheat  be lt)  

a.  Crude  Fibre  

b .  Nitrogen Free  Extrac t  

c .  Ether  Extract  

d .  Crude  Prote ins  
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majority of respondents utilized natural vegetation in the form of 

grazing and browsing as major source of feeding for their livestock. 

So it was high time to investigate the quality of such forages and in 

case of any deficiency, it may be brought to the notice of graziers for 

arranging supplementary feeds for productive and profitable 

livestock production. The results of previous Tables, however, show 

that natural available forages were as good as best (standard) 

forages. As far as provision of energy in each ecological  

zone/cropping belt is concerned, Table 13.a and Table 13.b show that 

each zone/belt provided equal opportunities of forage energy in the 

form of grazing and browsing. For bio-energy calculations, the 

method was used as described by Maynard and Loosli (1969), 

Morrison (1984) and Ensminger (1991).  

4.14. INCOME FROM AGRO-GRAZING ANIMALS PER HERD 

PER ANNUM IN IRRIGATED PUNJAB 

 

Table 14 reveals nature of herds and their income. There were 7 

major types of herds which are given in the said Table. The 

proportion of other kind of animals like donkeys, mules, horses and 

camels was negligible among agro-grazing animals hence these were 

not included in the study. According to the figures given in Table 14 

cattle herds earned highest gross annual income of Rs. 195000 rupees 

followed by buffaloes herd which earned Rs. 168000 rupees/annum. 
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Table 14:- Profitability of various types of agro-grazing herds in 

Irrigated Punjab.  (Income/herd/annum)  
 

Serial 

   #      

Kind of agro-

grazing herd 

Av. 

Herd 

size (# 

head) 

Av. Weight  

(Kg/animal) 

Av. # of 

animal 

sold/ herd 

Av. 

Price/ 

animal 

Gross income 

(Pak. Rupees) 

1. Sheep 70 30-35 19 7000 133000 

2. Goat 65 30-35 17 8000 136000 

3. Sheep and Goat 

(36+36) 

72 30-35 19 7500 142500 

4. Cattle 47 110-120 13 15000 195000 

5. Buffaloes 45 120-130 12 14000 168000 

6. Cattle and 

Buffaloes     (20 + 

20) 

40 120-130 10 14500 145000 

7. Mixed herd       

 Sheep,Goat 32  

 55 

30-35 9 7500 67500   

 

 Cattle,Buffaloes 23 120-130 6 14500 87000 

         

 

 

      + 

 

 

 

= 154500 
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The lowest income of Rs.133000 rupees earned was from sheep 

herds. Thus the results were apparent with the conclusion that rearing 

of cattle and buffaloes herds were more profitable as compared to 

sheep and goat herds. Thompson and Nuthall (1976) also reported 

that cow herd gave greater financial returns than ewe flock. It is 

worth mentioning that Pakistanis preferred eating goat and cattle 

meat over sheep and buffaloes meat hence graziers comparatively 

earned more money by selling goat and cattle. The results of this 

studies disagreed with the findings of Azam (1991) who reported a 

total income of Rs. 51935-55108 rupees per herd per annum of 

graziers adjoining river side and in the interior country side, whereas  

the total income of graziers of canal side and along road sides was 

between Rs. 33450-37726 rupees per herd per annum. Malik (1997) 

reported a  maximum  income of  Rs. 25615 from agro -grazing herds 

per annum. Ashraf (1991) and Ashraf et al . (2001) also calculated a 

total income of Rs. 52000 rupees and Rs. 41375 rupees per herd per 

annum, respectively. This variation may be due to recent money 

devaluation in general and significant price hike in meat prices.  

4.15. POTENTIAL OF AGRO-GRAZING: 

 The potential of agro-grazing in Punjab was examined 

horizontally as well as vertically. Horizontal  exploitation of the 

potential is referred to  



 -104- 

a. Increase in grazeable farm area due to  (i) installation of 

irrigation tube wells  and (ii) extension and improvement in 

canal irrigation system.  

b. Increased left overs after crop harvests.  

c. Increase in tree and shrub population on farmland providing 

increased browsing.  

It was observed that there is modest possibility of 10 -15% of 

expansion in various parts of Punjab.  

 The vertical  expansion in potential comprising of improved 

breeds, better animal health through prophylaxis and improved feed,  

enrichment of roughages and better housing was more promising. The 

response of the respondents and observation by the author strongly 

indicated that agro-grazing production can be easily enhanced by 40-

50% by attending to suitable measures regarding animal health, feed 

supply and their housing.  

The overall conclusion regarding increase in agro -grazing 

potential is about 50-60%. Realization of this increased potential 

requires intelligent consistent efforts carried out through better 

organization, education/training of agro -graziers and by ensuring 

institutional support in their specific deficient areas.  
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4.16. TRENDS: 

4.16.1Past Trend 

It was noticed that number of families engaged in agro-grazing 

and their herd size was on gradual decline since the creation of 

Pakistan in 1947. It was conservatively estimated that number of 

grazing animals had decreased by 15-20% upto 1995. The 

Government during this period announced and impl emented various 

schemes such as “grow more food scheme” , “ tubewell irrigation 

scheme” , “12.5 acre for each village headman scheme ”, “AJK 

refugees rehabilitation scheme” , “rehabilitation of government farm 

tenant scheme” and “rehabilitation of Mangla and Turbela affectee 

scheme”  at different occasions and as result of this, sizeable 

uncultivated land that was previously available for agro -grazing was 

thus brought under plough and became inaccessible to grazing 

animals. During this period, feed and drinking water not only ran in 

short supply as well as became irregular but were also insanitary and 

frequently led to reduced production. Inspite of their generally useful 

role in the prevailing farming system established on scientific basis, 

the agro-grazing animals were, however, unwelcome guests every 

where. The attitude of the farmers became increasingly hostile these 

days which was largely due to their increasingly business orientation  

for farm crops. 



 -106- 

4.16.2 Current Trend 

There is , however, significant change in agro-grazing trend 

since the turn of this century. The livestock production including 

agro-grazing has increasingly become more commercial and 

profitable as a result of favourable government policies and opening 

up of international export market for good  quality mutton and beef  as 

a result of World Trade Organization (W.T.O.) . Increasing awareness 

and easy availability of better superior inputs with respect to animal 

feed, health and housing are also playing a significant role in the 

promotion of agro-grazing. It has been conservatively estimated after 

extensive interviews with the graz iers as well as middlemen that  

agro-grazing is progressing satisfactorily at a rate of 10 -12% since 

around 1995-2000. 

4.17. PROBLEMS/SUGGESTIONS: 

4.17.1Problems 

Extensive interaction with agro-graziers have revealed the 

following problems which obstructed progress in agro-grazing.  

1. Extreme variability and frequent irregularities in feed 

supply and feed quality are very common features.  

2. Gross indifference of agro-graziers regarding havocs of 

“internal parasites” as well as of “climatic extremes” is 

a very serious problem in this profession. Although the 
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internal parasites as well as climatic extremes are not 

fatal to animal life in general but these significantly 

reduce production on economic level  and are fatal to 

profits .  

3. Like any other developing society, exploitive marketing 

of agro-grazing products is very distinctive and serious 

problem of irrigated Punjab. It was estimated that 40 -

50% higher prices of agro-grazing products can be easily 

achieved by streamlining existing marketing system  and 

restricting the exploitation by middlemen.  

4. The agro-graziers are by and large unaware of modern 

breakthroughs, regarding agro-grazing such as 

enrichment of roughages, silage preparation,  use of 

feeding blocks and systemic prophylaxis. Their  

indifference to learning and adopting these break 

throughs is a very serious problem.  

5. Total indifference and complete apathy of all 

government agencies researchers and private business 

was noticed throughout the research project. There is no 

government department, agency or institution at all 

which is concerned with the betterment of the agro -

graziers.  
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4.17.2 Suggestions 

In view of the (a) sizeable production involving 495047 animal 

heads sold/year (b) significant annual financial transactions worth 

Rs. 5462.94 million (c) influence on poverty alleviation in rural 

sector involving 33432 families and (d) good effects on crop 

production through weed/disease suppression and addition of organic 

manures, it is important to promote agro-grazing on sustained basis 

in the light of following suggestions. The axis of all suggestions for 

improvements and developments of agro-grazing is mobilization and 

activation of agro-graziers themselves through  

1. Promoting “organizations” of agro-graziers themselves 

and active involvement of experts and local politicians in 

their affairs.  

2. Introducing/ popularization latest appropriate skills.  

3. Providing selective material help on subsidized basis.  

4. Giving export orientation and developing necessary 

linkages with exporting firms.  

5. Establishing new but effective government 

department/board/ agency/authority on non-conventional 

basis with the mandate of improving the lot of agro -

graziers on sustained basis.  
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Chapter-V  

SUMMARY  

The present study was conducted to assess the potential,  extent 

and trends of agro-grazing in irrigated Punjab. The study was 

undertaken in 30 districts where the crop fields were irrigated by 

canal or tubewell water. The study was confined upto those areas 

where animal grazing and intensive crop farming were over lapping 

each other at one time. The research study area was subdivided into 5 

ecological regions/cropping belts having 6 grazing sites each to find 

out their contribution in livestock production through agro -grazing 

based on scientific survey. For accomplishment of reliable results, 

appropriate questionnaires were developed, firstly for the agro-

graziers and secondly for the middlemen. After a preliminary survey,  

360 graziers and 30 middlemen were interviewed  randomly from 6 

different grazing sites of aforementioned 5 ecological regions.  

Keeping in view the nature of forage consumed by grazing and 

browsing animals , chemical analysis of naturally grown forage plants 

along with cultivated fodder crops was carri ed out to assess their 

nutrient quality.   

The results of this study are summarized below:  
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 Average herd size on the basis of 5 ecological regions as well 

as grazing sites was 41.3 animal units.  

 There were 1414255 agro-grazing animal units and 1854109 

animal heads in irrigated Punjab which constitute 16.50% of 

the total livestock population of irrigated Punjab. Percentage of 

total agro-grazing animals in Pakistan was 8.12, whereas the 

number of agro-grazing animals/ thousand ha. of irrigated 

cultivated land were 253.8 animal units and number of agro-

grazing animals/ thousand persons were 19.2 animal units. 

Among the kind of animals the percentage of buffaloes, cattle, 

sheep and goats were 52.2, 31.7, 6.5 and 9.6 , respectively. 

 Overall intensity of 253.8 agro-grazing animal units/thousand 

hectares was observed in ecological regions/ cropping belts as 

well as in grazing sites.  

 About 94% of forage requirements of the agro -grazing animals 

were met in rainy season as compared to 57% in winter season.  

On an average basis of all seasons of the year 76.2% forage 

from natural source by grazing and browsing was available to 

agro-grazing animals.  

 Total number of families involved in agro -grazing were 

recorded 33432.  



 -111- 

 Total number of agro-grazing animal heads sold at the di sposal 

rate of 26.7% were 495047 and annual value of these animals 

was 5462.94 million rupees/annum.  

 Relative nutrient quality of available forage with respect to 

(standard) forage in all ecological regions depicted that as a 

whole available forage fulfil led 98.6% of the nutrient 

requirements of the agro-grazing animals.  

 Total digestible nutrients available in best (standard) forage on 

an average basis were 88.9% and in commonly available 

forages were 89.0%, whereas the relative quality of available 

forages in % TDN was 100.0.  

 The forages commonly available provided 124.7 K. cal/gm bio-

energy on an average basis as compared to 125.0 K. cal/gm in 

best available forage.  Relative bio-energy supply was 100.5 K. 

cal/gm. 

 The highest gross annual income of Rs. 195 000 was earned by 

cattle herds. The lowest income of Rs. 133000 was earned from 

sheep herd.  

 As far as potential of agro-grazing is concerned about 10-15% 

horizontal expansion and 40-50% vertical (growth) 

improvement is possible. The overall conclusion rega rding 



 -112- 

increase in agro-grazing potential is 50-60% with consistent 

efforts.  

 Trend in agro-grazing is positive and is progressing 

satisfactorily at the rate of 10-12%. 

Major problems of agro-graziers observed were  

a)  Variability and frequent irregularities in  feed supply.  

b)  Internal parasites as well as climatic extremes affecting 

production on economic level.  

c)  Unawareness of modern techniques of livestock 

production in agro-graziers.  

d)  Ignorance of agro-grazing by government agencies, 

researchers and private business entrepreneur.  

Major Suggestion:  

The axis of all suggestions for improvements and developments 

of agro-grazing is mobilization and activation of agro -graziers 

themselves through 

 Promoting “organizations” of agro -graziers themselves and 

active involvement of experts and local politicians in their 

affairs.  

 Introducing/ popularization latest appropriate skills.  

 Providing selective material help on subsidized basis.  
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 Giving export orientation and developing necessary linkages 

with exporting firms.  

 Establishing new but effective government department/board/ 

agency/authority on non-conventional basis with the mandate of 

improving the lot of agro-graziers on sustained basis.  
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Appendix-1.A: Total number of villages in 30 districts of various 

ecological regions/cropping belts of irrigated Punjab.  
 

 

No. Ecological 

regions/cropping 

belts 

Along 

rivers 

Along rail 

tracks/major 

roads  

Along major 

canals/drains  

Along 

forest/range 

areas/ 

international 

border  

Around 

cities 

In the 

interior 

Total 

 

I 

 

Hot arid semi-

desert sandy belt* 

 

202 

 

427 

 

268 

 

250 

 

112 

 

376 

 

1635 

         

II Hot arid semi-

desert clayey / 

207 784 351 143 93 545 2123 

 loamy belt**        

III Cotton belt 259 1265 910 87 167 802 3490 

         

IV Mixed cropping 

belt*** 

75 795 457 6 65 481 1879 

         

V Rice belt 322 1410 704 167 176 1152 3931 

 

 

Total 

 

1065 

 

4681 

 

2690 

 

653 

 

613 

 

3356 

 

13058 

        

 

* (Predominately, cotton, chick pea, cluster bean and wheat belt)  

** (Predominately, sorghum, pulses, millet and wheat belt) 

*** (Predominately, sugarcane, corn, fodders and wheat belt) 
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Appendix-1.B: Number of villages in various grazing sites of hot arid 

semi-desert sandy belt (Predominately cotton, chick pea, 

cluster bean and wheat belt) 
 

 

Name of the 

district  

Grazing sites Total 

Along 

rivers 

Along rail 

tracks/major 

roads 

Along major 

canals/drains 

Along 

forest/range 

areas/ 

international 

border 

Around 

cities 

In the 

interior 

Bahawalpur  24 102 85 135 40 250 636 

Bakkar - 30 11 20 9 14 84 

Dera Ghazi 

Khan 

40 43 34 13 7 19 156 

Layyah 17 80 44 23 23 15 202 

Muzaffar 

Garh 

91 90 42 23 9 16 271 

Rahim Yar 

Khan 

6 19 9 19 7 12 72 

Rajanpur 24 63 43 17 17 50 214 

Total 202 427 268 250 112 376 1635 
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Appendix-1.C: Number of villages in various grazing sites of hot arid 

semi-desert clayey/loamy belt (Predominately sorghum, 

pulses, millet and wheat belt) 

 

 

Name of the 

district  

Grazing sites Total 

Along 

rivers 

Along rail 

tracks/major 

roads 

Along major 

canals/drains 

Along 

forest/range 

areas/ 

international 

border 

Around 

cities 

In the 

interior 

Jhang  76 142 96 18 18 78 428 

Khushab 41 199 42 75 20 219 596 

Mianwali 32 180 12 50 16 94 384 

Sargodha  58 263 201 - 39 154 715 

Total 207 784 351 143 93 545 2123 
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Appendix-1.D: Number of villages in various grazing sites of cotton belt.  
 

 

Name of the 

district  

Grazing sites Total 

Along 

rivers 

Along rail 

tracks/major 

roads 

Along 

major 

canal/drains 

Along 

forest/range 

area/ 

international 

border 

Around 

cities 

In the 

interior 

Bahawalnagar  45 157 355 40 23 260 880 

Khanewal 30 312 85 15 30 99 571 

Lodhran 13 56 33 12 23 13 150 

Multan 49 145 75 - 24 130 423 

Pakpattan 23 115 66 - 19 56 279 

Sahiwal 32 180 100 - 17 66 395 

Vehari 67 300 196 20 31 178 792 

Total 259 1265 910 87 167 802 3490 
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Appendix-1.E: Number of villages in various grazing sites of mixed 

cropping belt.  
 

 

Name of the 

district  

Grazing sites Total 

Along 

rivers 

Along rail 

tracks/major 

roads 

Along 

major 

canal/drains 

Along 

forest/range 

area/ 

international 

border 

Around 

cities 

In the 

interior 

Faisalabad  30 345 170 - 30 229 804 

Okara 27 232 197 6 17 192 671 

Toba Tek 

Singh 

18 218 90 - 18 60 404 

Total 75 795 457 6 65 481 1879 
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Appendix-1.F: Number of villages in various grazing sites of rice belt.  
 

 

Name of the 

district  

Grazing sites Total 

Along 

rivers 

Along rail 

tracks/major 

roads 

Along 

major 

canal/drains 

Along 

forest/range 

area/ 

international 

border 

Around 

cities 

In the 

interior 

Gujranwala  19 146 143 - 33 307 648 

Gujrat 22 131 34 31 11 33 262 

Hafizabad 45 70 84 - 12 190 401 

Kasur 62 226 111 57 22 154 632 

Lahore 31 127 62 25 20 75 340 

Mandi 

Bahauddin 

47 155 88 29 21 75 415 

Narowal 24 107 60 7 12 67 277 

Sheikhupura 41 341 38 3 26 168 617 

Sialkot 31 107 84 15 19 83 339 

Total 322 1410 704 167 176 1152 3931 
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Appendix-2.A: Total agro-grazing herds and their components in 30 

districts of irrigated Punjab. 
 

No. Ecological 

regions/ 

cropping 

belts 

# 

villages 

# 

herds 

Cattle Buffaloes Sheep  Goats Total 

# 

heads 

animal 

units  

% 

age 

# 

heads 

animal 

units  

% 

age 

# 

heads 

animal 

units  

% 

age 

# 

heads 

animal 

units  

% 

age 

animal 

units  

I Hot arid 

semi-

desert  

1635 5041 58409 58409 34 48801 73202 42 93215 18643 11 78849 23655 14 173909 

 sandy 

belt* 

               

II Hot arid 

semi-

desert  

2123 5754 68733 68733 33 63369 95054 45 92963 18593 9 87868 26360 13 208740 

 clayey / 

loamy 

belt** 

               

III Cotton 

belt 

3490 9347 121884 121884 33 112039 168059 46 137843 27569 8 159065 47720 13 365232 

                 

IV Mixed 

cropping 

belt*** 

1879 4119 45083 45083 29 47504 71256 46 66256 13251 7 78246 23474 15 153064 

                 

V Rice belt 3931 9171 153685 153685 30 220391 330587 64 69343 13869 3 50563 15169 3 513310 

                 

 Total  13058 33432 447794 447794 32 492104 738158 52 459620 91925 6 454591 136378 10 1414255 

                 
 

* (Predominately, cotton, chick pea, cluster bean and wheat belt)  

** (Predominately, sorghum, pulses, millet and wheat belt) 

*** (Predominately, sugarcane, corn, fodders and wheat belt) 
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Appendix-2.B: Agro-grazing herds and their components along rivers in 

different ecological regions/cropping belts of irrigated 

Punjab.   
 
 

No. Ecological 

regions/ 

cropping 

belts 

# 

villages 

# 

herd/village 

# 

herds/ 

region 

Av. # 

heads/ 

herd 

Animal heads/herd 

 

# animal 

units/herd 

Cattle   

heads/region 

Buffaloes  

heads/region 

Sheep  

heads/region 

Goat    

heads/region 

Cattle Buffaloes Sheep Goat 

I Hot arid 

semi-desert  

202 5 1010 70 16 15 21 18 48 16225 15035 21284 18156 

 sandy belt*              

II Hot arid 

semi-desert  

207 6 1242 68 17 16 17 18 49 21330 19600 20825 22701 

 clayey/loamy 

belt** 

             

III Cotton belt 259 6 1554 72 19 16 17 20 52 30222 24630 25938 31098 

               

IV Mixed 

cropping 

belt*** 

75 5 375 75 17 15 19 24 51 6225 5808 7010 9082 

               

V Rice belt 322 5 1610 70 19 35 9 7 76 30578 56340 14489 11293 

 

* (Predominately, cotton, chick pea, cluster bean and wheat belt)  

** (Predominately, sorghum, pulses, millet and wheat belt) 

*** (Predominately, sugarcane, corn, fodders and wheat belt) 
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Appendix-2.C:  Agro-grazing herds and their components along rail 

tracks/major roads in different ecological 

regions/cropping belts of irrigated Punjab.   
 

 

No. Ecological 

regions/ 

cropping 

belts 

# 

villages 

# 

herd/village 

# 

herds/ 

region 

Av. # 

heads/ 

herd 

Animal heads/herd 

 

# animal 

units/herd 

Cattle   

heads/region 

Buffaloes  

heads/region 

Sheep  

heads/region 

Goat    

heads/region 

Cattle Buffaloes Sheep Goat 

I Hot arid 

semi-desert  

427 3 1281 50 11 8 17 14 30 13707 10113 22230 18000 

 sandy belt*              

II Hot arid 

semi-desert  

784 2 1568 48 10 11 14 13 34 15200 17248 22021 20795 

 clayey/loamy 

belt** 

             

III Cotton belt 
1265 2 2530 52 12 11 13 15 37 30342 28918 33250 39050 

  
             

IV Mixed 

cropping 

belt*** 

795 2 1590 55 10 11 16 18 35 16285 17652 25149 28364 

  
             

V Rice belt 1410 2 2820 50 16 21 7 5 51 46007 59933 19625 15435 

 

* (Predominately, cotton, chick pea, cluster bean and wheat belt)  

** (Predominately, sorghum, pulses, millet and wheat belt) 

*** (Predominately, sugarcane, corn, fodders and wheat belt) 
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Appendix-2.D: Herd and their components along major canals/drains 
in different ecological regions/cropping belts of irrigated 

Punjab.   
 

 

No. Ecological 

regions/ 

cropping 

belts 

# 

villages 

# 

herd/village 

# 

herds/ 

region 

Av. # 

heads/ 

herd 

Animal heads/herd 

 

# animal 

units/herd 

Cattle   

heads/region 

Buffaloes  

heads/region 

Sheep  

heads/region 

Goat    

heads/region 

Cattle Buffaloes Sheep Goat 

I Hot arid 

semi-desert  

268 2 536 55 10 9 20 16 33 5313 4607 10813 8747 

 sandy belt* 
             

II Hot arid 

semi-desert  

351 3 1053 53 10 9 17 16 32 11029 9584 18352 16844 

 clayey/loamy 

belt** 

             

III Cotton belt 
910 3 2730 56 12 12 15 17 38 33220 32329 41200 46131 

  
             

IV Mixed 

cropping 

belt*** 

457 2 914 58 11 12 14 20 38 10110 11037 13228 18637 

  
             

V Rice belt 704 2 1408 45 14 20 7 4 46 20145 28145 9920 5150 

 

* (Predominately, cotton, chick pea, cluster bean and wheat belt)  

** (Predominately, sorghum, pulses, millet and wheat belt) 

*** (Predominately, sugarcane, corn, fodders and wheat belt) 
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Appendix-2.E: Herds and their components around forest/range 

area/along international border in different 

ecological regions/cropping belts of irrigated Punjab.   
 

 

No. Ecological 

regions/ 

cropping 

belts 

# 

villages 

# 

herd/village 

# 

herds/ 

region 

Av. # 

heads/ 

herd 

Animal heads/herd 

 

# animal 

units/herd 

Cattle   

heads/region 

Buffaloes  

heads/region 

Sheep  

heads/region 

Goat    

heads/region 

Cattle Buffaloes Sheep Goat 

I Hot arid 

semi-desert  

250 3 750 54 10 8 20 16 31 7818 6353 14664 11665 

 sandy belt* 
             

II Hot arid 

semi-desert  

143 3 429 60 13 9 21 17 36 5604 3934 9025 7177 

 clayey/loamy 

belt** 

             

III Cotton belt 
87 3 261 55 12 8 13 22 34 3100 2088 3520 5647 

  
             

IV Mixed 

cropping 

belt*** 

6 3 18 53 8 10 16 19 32 150 186 280 338 

  
             

V Rice belt 167 3 501 50 16 20 9 4 49 7809 10978 4262 2001 

 

* (Predominately, cotton, chick pea, cluster bean and wheat belt)  

** (Predominately, sorghum, pulses, millet and wheat belt) 

*** (Predominately, sugarcane, corn, fodders and wheat belt) 
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Appendix-2.F: Herds and their components in the villages around cities 
in different ecological regions/cropping belts of irrigated 

Punjab.   
 

 

No. Ecological 

regions/ 

cropping 

belts 

# 

villages 

# 

herd/village 

# 

herds/ 

region 

Av. # 

heads/ 

herd 

Animal heads/herd 

 

# animal 

units/herd 

Cattle   

heads/region 

Buffaloes  

heads/region 

Sheep  

heads/region 

Goat    

heads/region 

Cattle Buffaloes Sheep Goat 

I Hot arid 

semi-desert  

112 3 336 54 13 10 15 16 36 4334 3505 5027 5278 

 sandy belt* 
             

II Hot arid 

semi-desert  

93 4 372 52 12 11 16 14 36 4505 3908 5772 5159 

 clayey/loamy 

belt** 

             

III Cotton belt 
167 4 668 55 9 11 17 18 34 6270 7100 11150 12220 

  
             

IV Mixed 

cropping 

belt*** 

65 4 260 60 9 8 21 22 32 2344 1956 5480 5820 

  
             

V Rice belt 176 3 528 52 17 22 7 6 53 8896 11728 3800 3032 

 

* (Predominately, cotton, chick pea, cluster bean and wheat belt)  

** (Predominately, sorghum, pulses, millet and wheat belt) 

*** (Predominately, sugarcane, corn, fodders and wheat belt) 
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Appendix-2.G: Herds and their components in the villages in the interior 

country side in different ecological regions/cropping 

belts of irrigated Punjab.   
 

 

No. Ecological 

regions/ 

cropping 

belts 

# 

villages 

# 

herd/village 

# 

herds/ 

region 

Av. # 

heads/ 

herd 

Animal heads/herd 

 

# animal 

units/herd 

Cattle   

heads/region 

Buffaloes  

heads/region 

Sheep  

heads/region 

Goat    

heads/region 

Cattle Buffaloes Sheep Goat 

I Hot arid 

semi-desert  

376 3 1128 50 10 8 17 15 29 11012 9188 19197 17003 

 sandy belt* 
             

II Hot arid 

semi-desert  

345 2 1090 48 10 8 16 14 29 11065 9095 16968 15192 

 clayey/loamy 

belt** 

             

III Cotton belt 
802 2 1604 52 12 11 14 16 37 18730 16974 22785 24919 

  
             

IV Mixed 

cropping 

belt*** 

481 2 962 54 10 11 16 17 35 9969 10865 15109 16005 

  
             

V Rice belt 1152 2 2304 54 17 23 7 6 55 40250 53267 17247 13652 

 

* (Predominately, cotton, chick pea, cluster bean and wheat belt)  

** (Predominately, sorghum, pulses, millet and wheat belt) 

*** (Predominately, sugarcane, corn, fodders and wheat belt) 
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Appendix-3.A: Nutritive values of common trees and shrubs of agro-eco-

zones of Punjab.  
 

S. 

No. 

Botanical Name Local/English 

Name  

Crude 

Protein % 

Crude 

Fibre % 

Ash 

% 

Ether 

extract %  

NFE 

% 

DM 

% 

1.  Acacia modesta Phulai 14.60 39.03 8.68 3.68 34.01 42.75 

2.  Acacia nilotica Kikar 12.50 26.75 7.81 3.75 49.19 41.00 

3.  Albizia procera White siris  15.10 39.60 9.14 1.51 34.65 30.50 

4.  Albizza lebbak Black siris 17.19 27.55 6.32 2.24 46.70 28.18 

5.  Capparis decidua Karer 12.03 35.00 7.00 1.00 44.97 82.33 

6.  Delbergia sissoo Shisham 17.40 26.58 7.42 4.90 43.70 27.70 

7.  Leucaena 

leucocephala 

Ipil Ipil 25.00 26.80 10.40 4.35 33.45 30.95 

8.  Melia azedarach Bakain  14.20 29.78 8.20 2.02 45.80 22.78 

9.  Morus alba Joot/Mulberry 17.53 25.04 13.89 4.80 38.74 16.40 

10.  Olea ferruginea Kau 9.80 20.50 6.05 8.28 55.37 65.20 

11.  Prosopis 

cineraria 

Jand 13.85 19.34 7.74 3.89 55.18 55.05 

12.  Prosopis juliflora Mesquite 21.02 19.84 6.80 5.20 47.14 48.85 

13.  Ricinus communis Arind 21.32 26.00 13.50 3.50 35.68 20.56 

14.  Salvadora 

oleoides 

Van 9.65 28.65 8.75 4.55 48.40 91.60 

15.  Sesbania sesban Janter 19.00 21.45 6.09 4.19 49.27 19.60 

16.  Tamarix aphylla Frash 14.76 23.00 13.00 3.00 46.24 81.20 

17.  Tamarix dioica Lai/Salt ceder 13.67 27.50 15.00 2.00 41.83 79.60 

18.  Zizyphus 

mauritiana 

Beri 17.20 25.03 14.25 5.00 38.52 16.40 
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Appendix-3.B: Nutritive values of common grasses of Punjab.  
 

S. 

No. 

Botanical Name Local/English 

Name  

Crude 

Protein % 

Crude 

Fibre % 

Ash 

% 

Ether 

extract %  

NFE 

% 

DM 

% 

1.  Bothriochloa 

pertusa 

Palwan 7.60 38.36 14.20 3.75 36.09 74.80 

2.  Cenchrus ciliarus Dhaman 10.70 37.60 10.05 1.90 39.75 94.00 

3.  Chrysopogon 

aucheri 

Saba 7.04 42.38 6.86 3.80 39.92 65.08 

4.  Cymbopogon 

jawarancusa 

Khawi 8.60 33.45 10.91 5.04 42.00 84.00 

5.  Cynodon dactylon Khabbal/Brumuda 

grass 

15.52 30.50 9.98 6.50 37.50 50.02 

6.  Desmostachya 

bipinnata 

Drabh grass  9.84 38.00 10.00 2.00 40.16 65.82 

7.  Dianthium 

annulatum 

Murgha/Dicanthium 13.72 30.64 15.00 3.80 36.84 70.22 

8.  Eleusine 

flagellifera  

Chimber  13.80 30.98 14.20 4.01 37.01 79.10 

9.  Elionurus hirsutus  Gorkha 14.83 36.48 7.45 2.44 38.80 80.75 

10.  Polypogon 

monspelliensis 

Dumb grass  10.39 33.00 10.00 4.00 42.61 60.81 

11.  Saccharum 

spontaneum 

Kahi  10.60 33.50 11.86 1.10 42.94 72.66 

12.  Saccharun munja Kana/Sarkanda 8.96 40.05 7.55 1.66 41.84 90.35 

13.  Setaria glance Kangni grass 16.18 30.55 13.80 4.02 35.45 68.11 

14.  Sorghum 

halepense 

Baru 20.18 28.40 11.28 4.88 35.26 69.78 

15.  Sporobolus 

helvolus 

Khui 7.30 38.80 11.30 5.41 37.19 58.90 

16.  Themeda anathera Loonder  9.70 33.47 9.28 4.65 42.90 75.63 
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Appendix-3.C: Nutritive values of grazeable weeds (forbs) of cultivated 

areas of Punjab.  
 

S. 

No. 

Botanical 

Name 

Local/English 

Name  

Crude 

Protein % 

Crude 

Fibre % 

Ash 

% 

Ether 

extract %  

NFE 

% 

DM 

% 

1.  Alhagi 

maurorum 

Juvansa/Camel thorn 15.31 26.50 7.00 2.00 49.19 74.78 

2.  Avena fatua  Jangli Jai 14.76 31.00 7.00 2.00 45.24 23.88 

3.  Calotropis 

gigantean 

Aak 14.76 20.00 9.25 4.75 51.24 28.89 

4.  Chenopodium 

album 

Bathu  14.42 26.08 7.26 2.00 50.24 15.00 

5.  Cichorium 

intybus  

Kasni  19.14 22.00 11.50 2.00 45.36 15.85 

6.  Cirsium arvense Lehore 16.40 27.00 14.80 2.80 39.00 20.29 

7.  Convolvulus 

arvensis  

Lehli 22.42 23.50 13.66 0.50 39.92 18.30 

8.  Coronopus 

didymus 

Jangli haloon/Swine 

cress 

20.23 27.50 10.90 4.10 37.27 22.98 

9.  Datura 

stramonium 

Datura 15.79 27.50 9.50 3.00 44.21 17.90 

10.  Eitrullus 

colocynthus 

Tumma/Colocynth 16.87 24.50 15.00 3.50 40.13 20.88 

11.  Emex spinosa Palak 

bhakkara/Devil‟s 

thorn 

15.85 23.50 12.00 1.00 47.65 21.00 

12.  Euphorbia 

prostata 

Hazardani 22.96 20.00 11.00 7.50 38.54 17.34 

13.  Fumaria indica Shahtra 16.95 23.00 15.00 3.00 42.05 18.38 

14.  Launaea 

nudicaulis 

Peeli dodhak/Yellow 

spurge 

13.92 27.75 12.12 2.88 43.33 18.03 

15.  Medicago 

polymorpha 

Maina  15.85 22.50 14.00 1.50 46.15 16.39 

16.  Peganum 

harmala 

Harmal 18.87 21.00 8.50 4.50 47.13 17.88 

17.  Polygonum 

barbatum 

Dranak 12.60 30.00 13.55 2.07 41.78 15.08 

18.  Ranunculus 

muricatus 

Butter cup 9.29 28.50 12.00 7.50 42.71 14.39 

19.  Salsola 

baryosma  

Lana/Soap stone 9.95 31.28 13.21 1.78 43.78 26.33 

20.  Saueda 

fruticosa  

Lani  22.70 24.00 14.08 1.92 37.30 16.36 

21.  Sonchus asper  Kandiali 18.96 18.32 12.68 5.00 45.04 70.76 

22.  Withania 

somnifer 

Akri 20.92 16.65 14.10 1.75 46.58 30.00 
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Appendix-3.D: Nutritive values of cultivated fodders of Punjab.  
 

S. 

No. 

Botanical Name Local/English 

Name  

Crude 

Protein % 

Crude 

Fibre % 

Ash 

% 

Ether 

extract %  

NFE 

% 

DM 

% 

1.  Avena sativa  Oat  18.55 21.05 14.28 6.12 40.00 15.30 

2.  Cyamopsis 

psoralides 

Guara 24.00 19.80 14.00 2.50 39.70 18.80 

3.  Medicago sativa  Lucerne/Alfalfa 19.75 16.52 10.60 5.52 47.61 25.20 

4.  Melilotus 

parviflora  

Senji/Sweet clover 16.57 30.42 8.39 2.42 42.20 23.30 

5.  Pennisetum 

lyphoideum 

Bajra/Millet 11.58 25.24 12.90 3.28 47.00 16.75 

6.  Sorghum 

vulgare 

Sorghum 13.50 28.90 12.33 3.27 42.00 17.60 

7.  Sorghum 

sudanense  

Sorghum-Sudan 

grass hybrid 

14.00 29.03 12.50 4.26 40.21 17.53 

8.  Trifolium 

alexandrium 

Berseem 20.50 16.90 14.40 8.20 40.00 14.50 

9.  Vigna sinensis Cow peas 21.20 16.80 12.46 5.40 44.14 15.90 

10.  Zea mays Maize 8.31 33.50 6.00 1.59 50.60 15.10 
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Appendix-3.E: Nutritive values of common roughages of Punjab.  
 

S. 

No. 

English Name/ Technical 

name  

Crude Protein 

% 

Crude Fibre 

% 

Ash 

% 

Ether extract 

%  

NFE 

% 

DM 

% 

1 Rice husk (Oryza sativa) 8.75 28.21 8.75 5.04 50.25 95.00 

2 Rice straw (Oryza sativa) 4.37 43.50 9.85 0.00 42.28 94.40 

3 Wheat straw (Triticum 

aesticum) 

4.92 37.50 10.0 1.50 46.08 94.20 
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Appendix-4.A: Nutrient composition of best (standard) forage in hot 

arid-semi desert sandy belt (predominately, cotton, 

chick pea, cluster bean and wheat belt). 

  All sufficient ration comprising of good / reputed forage 

plants. 
 

No. Botanical name Local 

name/English 

name  

Nutritive values %  

   CP CF Ash EE NFE DM 

1 Acacia nilotica Kikar  12.50 26.75 7.81 3.75 49.19 41.00 

3 Albizzia procera White siris  15.10 39.60 9.14 1.51 34.65 30.50 

5 Cyamopsis psoralides Guara/ Cluster 

bean  

24.00 19.80 14.00 2.50 39.70 18.80 

4 Cynodon dactylon Khabble/Burmuda 

grass  

15.52 30.50 9.98 6.50 37.50 50.02 

6 Pennisetum lyphoideum Bajra/Millet  11.58 25.24 12.90 3.28 47.00 16.75 

7 Sorghum vulgare Sorghum  13.50 28.90 12.33 3.27 42.00 17.60 

2 Zizyphus mauritiana Beri  17.20 25.03 14.25 5.00 38.25 16.40 

Average   15.60 28.00 11.50 3.70 41.20  
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Appendix-4.B: Nutrient composition of available forage in hot arid-semi desert sandy belt 
(predominately, cotton, chick pea, cluster bean and wheat belt). 

 

List of commonly available forage plants on the basis of consumption. 

 

No. Botanical name Local 

name/English 

name  

Nutritive values % Degree of 

consumption 

(percentage) 
CP CF Ash EE NFE DM 

1.  Acacia nilotica Kikar  12.50 26.75 7.81 3.75 49.19 41.00  

2.  Albizia procera White siris 15.10 39.60 9.14 1.51 34.65 30.50 50 

3.  Cyamopsis psoralides Guara/ Cluster 

bean 

24.00 19.80 14.00 2.50 39.70 18.80  

4.  Cynodon dactylon Khabble/ 

Burmuda grass 

15.52 30.50 9.98 6.50 37.50 50.02  

5.  Zizyphus muritiana Beri 17.20 25.03 14.25 5.00 38.25 16.40  

6.  Pennisetum 

lyphoideum 

Bajra/Millet 11.58 25.24 12.90 3.28 47.00 16.75  

7.  Prosopis cineraria  Jand  13.85 19.34 7.74 3.89 55.18 55.05 30 

8.  Salvadora oleoides Van 9.65 28.65 8.75 4.55 48.40 91.60  

9.  Sorghum vulgare Sorghum 13.50 28.90 12.33 3.27 42.00 17.60  

10.  Tamarix aphylla Frash 14.76 23.00 13.00 3.00 46.24 81.20  

11.  Coronopus didymus Jangli halon/ 

Swine Cress 

20.23 27.50 10.90 4.10 37.27 22.98  

12.  Cymbopogon 

jawarancusa 

Khawi 8.60 33.45 10.91 5.04 42.00 84.00  

13.  Eitrullus colocynthus Tumma/ 

Colocynth 

16.87 24.50 15.00 3.50 40.13 20.88 20 

14.  Saccharum munja Sarkanda 8.96 40.05 7.55 1.60 41.84 90.35  

15.  Triticum aesticum Wheat straw 4.92 37.50 10.00 1.50 46.08 94.20  

Weighted Average  14.6 28.20 11.00 3.70 42.60   
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Appendix-4.C: Nutrient composition of best (standard) forage plants in 

hot arid-semi desert clayey/loamy belt 
(Predominately sorghum, pulses, millet and wheat belt). 

 

 

No. Botanical name  Local 

name/English 

name 

Nutritive values %  

   CP CF Ash EE NFE DM 

1.  Acacia modesta  Phulai 14.60 39.03 8.68 3.68 34.01 42.75 

2.  Albizzia lebbak Black siris  17.19 27.55 6.32 2.24 46.70 28.18 

3.  Cenchrus ciliarus Dhaman grass 10.70 37.60 10.05 1.90 39.75 94.00 

4.  Olea ferruginea  Kau 9.80 20.50 6.05 8.28 55.37 65.20 

5.  Pennisetum lyphoideum Bajra/Millet 11.58 25.24 12.90 3.28 47.00 16.75 

6.  Sorghum vulgare Sorghum 13.50 28.90 12.33 3.27 42.00 17.60 

7.  Tamarix dioica Lai/ salt ceder  13.47 29.78 11.12 3.80 41.83 40.00 

8.  Zizyphus mauritiana Beri 17.20 25.03 14.25 5.00 38.52 16.40 

Average  13.50 29.20 10.20 3.90 43.10  
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Appendix-4.D: Nutrient composition of available forage in hot arid-

semi desert clayey/loamy belt (Predominately 

sorghum, pulses, millet and wheat belt). 
 

List of commonly available forage plants on the basis of consumption. 
 

No. Botanical name Local 

name/English 

name  

Nutritive values % Degree of 

consumption 

(percentage) 
CP CF Ash EE NFE DM 

1.  Albizzia lebbak Black siris  17.19 27.55 6.32 2.24 46.70 28.18  

2.  Acacia modesta  Phulai 14.60 39.03 8.68 3.68 34.01 42.75 50 

3.  Cenchrus ciliarus  Dhaman  10.70 37.60 10.05 1.90 39.75 94.00  

4.  Pennisetum lyphodium Bajra/ Millet  11.58 25.24 12.90 3.28 47.00 16.75  

5.  Zizyphus mauritiana Beri 17.20 25.03 14.25 5.00 38.52 16.40  

6.  Emex spinosa Palk Bahkkra/ 

Devils thorn 

15.85 23.50 12.00 1.00 47.65 21.00  

7.  Fumaria indica Shahtra 16.95 23.00 15.00 3.00 42.05 18.38  

8.  Olea ferruginea  Kau 9.80 20.50 6.05 8.28 55.37 65.20 30 

9.  Sorghum vulgare Sorghum 13.50 28.90 12.33 3.27 42.00 17.60  

10.  Tamarix dioica  Lai/ Salt ceder  13.47 29.78 11.12 3.80 41.83 40.00  

11.  Launaea nudicaulis Peeli dodhak / 

yellow spurge 

13.92 27.75 12.12 2.88 43.33 18.03  

12.  Polygonum barbatum Dranak 12.60 30.00 13.55 2.07 41.78 15.08 20 

13.  Polypogon 

monspelliensis 

Dumb grass 10.39 33.00 10.00 4.00 42.61 60.81  

14.  Saueda fruitcosa Lani 22.70 24.00 14.08 1.92 37.30 16.36  

15.  Triticum aesticum Wheat straw  4.92 37.50 10.00 1.50 46.08 94.20  

Weighted Average  13.90 29.10 11.00 3.30 42.80   
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Appendix-4.E: Nutrient composition of best (standard) forage plants in 

cotton belt. 
 

 

No. Botanical name  Local name/English 

name  

Nutritive values %  

   CP CF Ash EE NFE DM 

1.  Acacia nilotica  Kikar  12.50 26.75 7.81 3.75 49.19 41.00 

2.  Medicago polymorpha  Maina 15.85 22.50 14.00 1.50 46.15 16.39 

3.  Melia azedarach Bakain 14.20 29.78 8.20 2.02 45.80 22.78 

4.  Melilotus parviflora Senji/ Sweet clover  16.57 30.42 8.39 2.42 42.20 23.30 

5.  Morus alba Toot/ Mulberry  17.53 25.04 13.89 4.80 38.74 16.40 

6.  Pennisetum lyphoideum Bajra/ Millet 11.58 25.24 12.90 3.28 47.00 16.75 

7.  Sorghum vulgare Sorghum 13.50 28.90 12.33 3.27 42.00 17.60 

8.  Zizyphus mauritiana Beri 17.20 25.03 14.25 5.00 38.52 16.40 

Average   14.90 26.70 11.50 3.30 43.70  
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Appendix-4.F: Nutrient composition of available forage in cotton belt. 
 

List of commonly available forage plants on the basis of consumption. 
 

No. Botanical name Local 

name/English 

name  

Nutritive values % Degree of 

consumption 

(percentage) 
CP CF Ash EE NFE DM 

1.  Acacia nilotica  Kikar  12.50 26.75 7.81 3.75 49.19 41.00  

2.  Fumaria indica  Shahtra  16.95 23.00 15.00 3.00 42.05 18.38 50 

3.  Medicago polymorpha Maina  15.85 22.50 14.00 1.50 46.15 16.39  

4.  Medicago sativa  Lucerne/ Alfalfa 19.75 16.52 10.60 5.52 47.61 25.20  

5.  Morus alba Toot/ Mulberry  17.53 25.04 13.89 4.80 38.74 16.40  

6.  Sorghum vulgare Sorghum 13.50 28.90 12.33 3.27 42.00 17.60  

7.  Dalbergia sissoo Shisham 17.40 26.58 7.42 4.90 43.70 27.70  

8.  Euphorbia prostate Hazardani 22.96 20.00 11.00 7.50 38.54 17.34 30 

9.  Melia azedarach  Bakain  14.20 29.78 8.20 2.02 45.80 22.78  

10.  Melilotus parviflora Senji or sweet 

clover  

16.57 30.42 8.39 2.42 42.20 23.30  

11.  Saccharum 

spontaneum 

Kahi 10.60 33.50 11.86 1.10 42.94 72.66  

12.  Calotropis gigantea Aak 14.76 20.00 9.25 4.75 51.24 28.89  

13.  Datura stramonium Datura  15.79 27.50 9.50 3.00 44.21 17.90  

14.  Peganum harmala Harmal 18.87 21.00 8.50 4.50 47.13 17.88  

15.  Saueda fruticosa Lani 22.70 24.00 14.08 1.92 37.30 16.36 20 

16.  Setaria glauca Kangni grass  16.18 30.55 13.80 4.02 35.45 68.11  

Weighted Average  16.40 25.20 11.20 3.60 43.60   
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Appendix-4.G: Nutrient composition of best (standard) forage plants in 

mixed cropping belt (Predominately, sugarcane, corn, 

fodders and wheat belt). 
 

 

No. Botanical name  Local name/English 

name 

Nutritive values %  

   CP CF Ash EE NFE DM 

1.  Albizzia lebbak Black siris  17.19 27.55 6.32 2.24 46.70 28.18 

2.  Bothriochloa pertusa Palwan  7.60 38.36 14.20 3.75 36.09 74.80 

3.  Cynodon dactylon  Khabble / Burmuda grass 15.52 30.50 9.98 6.50 37.50 50.02 

4.  Medicago sativa  Lucerne/Alfalfa 19.75 16.52 10.60 5.52 47.61 25.20 

5.  Morus alba Toot/ Mulberry  17.35 25.04 13.89 4.80 38.74 16.40 

6.  Sesbania sesban Janter 19.00 21.45 6.09 4.19 49.27 19.60 

7.  Trifolium alexandrium Berseem 20.50 16.90 14.40 8.20 40.00 14.50 

8.  Zizyphus mauritiana Beri 17.20 25.03 14.25 5.00 38.52 16.40 

Average  16.80 25.20 11.20 5.00 41.80  
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Appendix-4.H: Nutrient composition of available forage in mixed 

cropping belt (Predominately, sugarcane, corn, fodders 

and wheat belt). 
 

 

List of commonly available forage plants on the basis of consumption. 
 

No. Botanical name Local 

name/English 

name  

Nutritive values % Degree of 

consumption 

(percentage) 
CP CF Ash EE NFE DM 

1.  Albizzia lebbak Black siris  17.19 27.55 6.32 2.24 46.70 28.18  

2.  Bothriochloa pertusa  Palwan  7.60 38.36 14.20 3.75 36.09 74.80  

3.  Medicago polymorpha  Maina  15.85 22.50 14.00 1.50 46.15 16.39 50 

4.  Sasbania sesban Janter 19.00 21.45 6.09 4.19 49.27 19.60  

5.  Trifolium alexandrium Berseem 20.50 16.90 14.40 8.20 40.00 14.50  

6.  Cynodon dactylon  Khabble / 

Burmuda grass 

15.52 30.50 9.98 6.50 37.50 50.02  

7.  Dalbergia sissoo Shisham 17.40 26.58 7.42 4.90 43.70 27.70  

8.  Medicago sativa  Lucerne/Alfalfa 19.75 16.52 10.60 5.52 47.61 25.20 30 

9.  Morus alba  Toot/ Mulberry  17.53 25.04 13.89 4.80 38.74 16.40  

10.  Ricinus communis Arind 21.32 26.00 13.50 3.50 35.68 20.56  

11.  Cirsium arvense  Lehore  16.40 27.00 14.80 2.80 39.00 20.29  

12.  Peganum harmala Harmal  18.87 21.00 8.50 4.50 47.13 17.88  

13.  Saccharum  Kahi grass 10.60 33.50 11.86 1.10 42.94 72.66 20 

14.  Salsola baryosma  Lana / Soap stone  9.95 31.28 13.21 1.78 43.78 26.33  

15.  Triticum aesticum Wheat straw  4.92 37.50 10.00 1.50 46.08 94.20  

Weighted Average  15.90 26.20 11.20 4.00 42.70   
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Appendix-4.I: Nutrient composition of best (standard) forage plants in 

rice belt. 
 

 

No. Botanical name  Local 

name/English 

name 

Nutritive values %  

   CP CF Ash EE NFE DM 

1.  Acacia modesta Phulai 14.60 39.03 8.68 3.68 34.01 42.75 

2.  Avena sativa Oat 18.55 21.05 14.28 6.12 40.00 15.30 

3.  Cenchrus ciliarus Dhaman grass 10.70 37.60 10.05 1.90 39.75 94.00 

4.  Leucaena leucocephala Ipil ipil  25.00 26.80 10.40 4.35 33.45 30.95 

5.  Pennisetum lyphoideum Bajra/ millet  11.58 25.24 12.90 3.28 47.00 16.75 

6.  Zea mays Maize  8.31 33.50 6.00 1.59 50.60 15.10 

7.  Zizyphus mauritiana Beri 17.20 25.03 14.25 5.00 38.52 16.40 

Average   15.10 29.80 10.90 3.70 40.50  
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Appendix-4.J: Nutrient composition of available forage in rice belt. 
 

List of commonly available forage plants on the basis of consumption. 
 

No. Botanical name  Local 

name/English 

name 

Nutritive values % Degree of 

consumption 

(percentage) 
CP CF Ash EE NFE DM 

1.  Acacia modesta Phulai 14.60 39.03 8.68 3.68 34.01 42.75  

2.  Avena fatua  Jangli Jai  14.76 31.00 7.00 2.00 45.24 23.88  

3.  Pennisetum 

lyphoideum 

Bajra/ Millet  11.58 25.24 12.90 3.28 47.00 16.75 50 

4.  Sorghum vulgare  Sorghum  13.50 28.90 12.33 3.27 42.00 17.60  

5.  Zizyphus mauritiana Beri 17.20 25.03 14.25 5.00 38.52 16.40  

6.  Cenchrus ciliarus Dhaman grass 10.70 37.60 10.05 1.90 39.75 94.00  

7.  Prosopis juliflora Mesquite 21.02 19.84 6.80 5.20 47.14 48.85  

8.  Ranunculus 

muricatus  

Butter cup 9.29 28.50 12.00 7.50 42.71 14.39 30 

9.  Saccharum munja Kana/ Sarkanda  8.96 40.05 7.55 1.66 41.84 90.35  

10.  Zea mays Maize  8.31 33.50 6.00 1.59 50.60 15.10  

11.  Cichorium intybus  Kasni 19.14 22.00 11.50 2.00 45.36 15.85  

12.  Coronopus didymus  Jangli haloon/ 

Swine cress 

20.23 27.50 10.90 4.10 37.27 22.98 20 

13.  Oryza sativa  Rice hush  8.75 28.21 8.75 5.04 49.25 95.00  

14.  Oryza sativa Rice straw  4.37 43.50 9.85 0.00 42.28 94.40  

15.  Peganum harmala  Harmal  18.87 21.00 8.50 4.50 47.13 17.88  

Weighted Average  13.50 30.20 10.00 3.40 42.90   
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Appendix 5.A:- Providing basic data for the statistical analysis of 

“Relative nutrient quality” of available forages w.r.t. 

standard forages in %age on the basis of weighted 

average (See Table 11, Results and Discussion) 
 

Serial 

# 

Ecological 

regions/ 

cropping 

belts 

Grazing sites 

1 2 3 4 5 6 

Along 

stream/rivers 

Along rail 

tracks/major 

roads 

Along major 

canals/drains 

Along 

forest/range/Intl. 

border 

Around 

major 

cities 

In the 

interior 

farm 

lands 

I Hot arid 

semi-desert 

sandy belt* 

98.7 93.6 100.7 95.7 100.0 103.4 

II Hot arid 

semi-desert 

clayey/loamy 

belt** 

103.0 100.3 99.7 107.8 91.7 99.3 

III Cotton belt 110.1 94.4 102.1 97.4 109.1 99.8 

IV Mixed 

cropping 

belt*** 

94.6 104.0 100 96.2 80.0 102.2 

V Rice belt 89.4 101.3 91.7 91.9 96.0 105.9 

 
* (Predominately, cotton, chick pea, cluster bean and wheat belt)  

** (Predominately, sorghum, pulses, millet and wheat belt) 

*** (Predominately, sugarcane, corn, fodders and wheat belt) 



 -156- 

Appendix 5.B:- Providing basic data for calculating “Relative quality” of 

available forages in % TDN (See Table 12.a and 12.b, 

Results and Discussion) 
 

Serial 

# 

Ecological 

regions/ 

cropping 

belts 

Grazing sites 

1 2 3 4 5 6 

Along 

stream/rivers 

Along rail 

tracks/major 

roads 

Along major 

canals/drains 

Along 

forest/range/Intl. 

border 

Around 

major 

cities 

In the 

interior 

farm 

lands 

I Hot arid 

semi-desert 

sandy belt* 

99.6 91.7 104 99.7 107.8 100.8 

II Hot arid 

semi-desert 

clayey/loamy 

belt** 

105 97 98 103 90 95 

III Cotton belt 108 92 100 97 105 98.8 

IV Mixed 

cropping 

belt*** 

102 101.5 93 103 99.5 101 

V Rice belt 101 102 98.8 99.5 105 101 

 
* (Predominately, cotton, chick pea, cluster bean and wheat belt)  

** (Predominately, sorghum, pulses, millet and wheat belt) 

*** (Predominately, sugarcane, corn, fodders and wheat belt) 
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Appendix 5.C:- Providing basic data for statistical analysis of “Relative 

bio-energy supply” in available forages in K. cal/gm (See 

Table 13.a and 13.b, Results and Discussion) 
 

Serial 

# 

Ecological 

regions/cropping 

belts 

Grazing sites 

1 2 3 4 5 6 

Along 

stream/rivers 

Along rail 

tracks/major 

roads 

Along major 

canals/drains 

Along 

forest/range/Intl. 

border 

Around 

major 

cities 

In the 

interior 

farm 

lands 

I Hot arid semi-

desert sandy belt* 

107 92 99 102 99 101 

II Hot arid semi-

desert 

clayey/loamy 

belt** 

104 98 98 100 93 95 

III Cotton belt 106 102 100.8 103.4 101.8 104 

IV Mixed cropping 

belt*** 

103 105 97 98 96 91.8 

V Rice belt 106 103.4 101.2 102 102 103.5 

 
* (Predominately, cotton, chick pea, cluster bean and wheat belt)  

** (Predominately, sorghum, pulses, millet and wheat belt) 

*** (Predominately, sugarcane, corn, fodders and wheat belt) 
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Appendix  6.A:- Analysis of variance table for herd size in Ecological regions 

and in various grazing site. 
 

S.O.V. d.f. S.S. M.S. F. value Prob. 

Eco-zones 4 1684.200 421.050 41.8955 0.0000** 

Grazing sites 5 1346.667 269.333 26.7993 0.0000** 

Error 20 201.000 10.050   

Total 29 3231.867    

 

Coefficient of variation: 7.87% 
 

Appendix  6.B:- Analysis of variance table for no. of animal units/thousand ha 

(intensity) with respect to Ecological regions and grazing sites. 
 

S.O.V. d.f. S.S. M.S. F. value Prob. 

Eco-zones 4 87167.657 21791.914 3.5653 0.0237* 

Grazing sites 5 659735.575 131947.115 21.5877 0.0000** 

Error 20 122242.882 6112.144   

Total 29 869146.115    

 
 

Appendix 6.C:- Analysis of variance table for Cattle (kinds of animals with 

respect to Ecological zones and grazing sites). 
 

S.O.V. d.f. S.S. M.S. F. value Prob. 

Eco-zones 4 95.275 23.819 1.4367 0.2586NS 

Grazing sites 5 930.558 186.112 11.2257 0.0000** 

Error 20 331.581 16.579   

Total 29 1357.414    

 

Coefficient of variation: 12.79% 
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Appendix  6.D:- Analysis of variance table  for Buffaloes (Kinds of animals with 

respect to Ecological zones and grazing sites). 
 

S.O.V. d.f. S.S. M.S. F. value Prob. 

Eco-zones 4 1866.572 466.643 17.3772 0.0000** 

Grazing sites 5 121.271 24.254 0.9032 NS 

Error 20 537.076 26.854   

Total 29 2524.919    

 

Coefficient of variation: 10.59% 
 

Appendix  6.E:- Analysis of variance table  for Sheep (Kinds of animals with 

respect to Ecological zones and grazing sites). 
 

S.O.V. d.f. S.S. M.S. F. value Prob. 

Eco-zones 4 216.529 54.132 48.1446 0.0000** 

Grazing sites 5 7.623 1.525 1.3559 0.2823NS 

Error 20 22.487 1.124   

Total 29 246.639    

 

Coefficient of variation: 13.76% 

 

Appendix  6.F:- Analysis of variance table for Goat (Kinds of animals with 

respect to Ecological zones and grazing sites). 
 

S.O.V. d.f. S.S. M.S. F. value Prob. 

Eco-zones 4 566.908 141.727 130.8894 0.0000** 

Grazing sites 5 26.946 5.389 4.9770 0.0040** 

Error 20 21.656 1.083   

Total 29 615.510    

 

Coefficient of variation: 9.05% 
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Appendix 6.G:- Analysis of variance table for showing feed consumption by 

agro-grazing animals as percent of their appetite (full 

requirement) 
 

S.O.V. d.f. S.S. M.S. F. value Prob. 

Eco-zones 4 544.800 136.200 3.2336 0.0336* 

Grazing sites 5 611.600 122.320 2.9041 0.0395* 

Error 20 842.400 42.120   

Total 29 1998.800    

 

Coefficient of variation: 8.52% 

 

Appendix 6.H:- Analysis of variance table for relative nutrient quality of 

available forage w.r.t. standard forage in percentage. 
 

S.O.V. d.f. S.S. M.S. F. value Prob. 

Eco-zones 4 167.917 41.979 0.9728 NS 

Grazing sites 5 119.435 23.887 0.5535 NS 

Error 20 863.095 43.155   

Total 29 1150.447    

 

Coefficient of variation: 6.66% 

 

Appendix 6.I:- Analysis of variance table for relative quality of available 

forages in % TDN 
 

S.O.V. d.f. S.S. M.S. F. value Prob. 

Eco-zones 4 35.145 8.786 0.4136 NS 

Grazing sites 5 120.223 24.045 1.1318 0.3759NS 

Error 20 424.879 21.244   

Total 29 580.247    

 

Coefficient of variation: 4.61% 
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Appendix 6.J:- Analysis of variance table for relative bio-energy supply in 

available forages in K. cal/gm 
 

S.O.V. d.f. S.S. M.S. F. value Prob. 

Eco-zones 4 139.308 34.827 3.7150 0.0203* 

Grazing sites 5 154.730 30.946 3.010 0.0247* 

Error 20 187.492 9.375   

Total 29 481.530    

 

Coefficient of variation: 3.05% 
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Appendix-7 

QUESTIONNAIRE FOR GRAZIERS 

a. Name ………………………………………………….. 

b. Location ………………………………………………. District ……………………………………. 

1.a. FEED SITUATION (eat up to their full satisfactions or remain hungry) 

Level of 

Satisfaction 

SPRING 

Feb., 

March 

SUMMER 

April, May, June  

RAINS 

July, Aug., 

Sep.  

AUTUMN 

Oct., Nov. 

WINTER 

Dec., Jan. 

Belly full      

Three fourth full      

Half full      

One fourth full      

 

b. KIND OF FEED                      RELATIVE IMPORTANCE SEASON COST 

 Green Forage from the grazing fields                          

 Crop Residue                            

 Green Fodder (Cultivated)                           

 Roughages                            

 Concentrated ration                           

 Any other                             

2. PRODUCTIVITY 

 Size of Herd:                    

 Type of Animal:                     

 Herd Ownership:                 

 Annual sale (Animals):          

 Average wt/value of sold animal: Weight                Price/Animal                  

 Age of Animals (sold):         

 Place of Sale:          

 Purchase of new (If any):          

3. AMBITION TO INCREASE HERDS SIZE 

 If yes, why     1.    2.    3.      4.        

 If no, why     1.      2.    3.      4.        

4. FUTURE TREND 

   a. Herd size 10 years earlier 

   b. Herd size 05 years earlier 

   c. Herd size 05 years later 
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Appendix-8 

QUESTIONNAIRE FOR MIDDLEMAN (AARTHIS) 

a. Name ………………………………………………….. 

b. Location ………………………………………………. District ……………………………………. 

c. Area/Animal Markets Visited in Various Districts 

             

             

             

1. ABOUT HERD DISTRIBUTION 

 Village   No. of Herds/Village Type of Animal  Size of Herd  

Along stream/rivers                

 Along rail tracks/roads                

 Along major canals/drains                

 Around forest/range area/                

 Along international border 

 Around major cities                

 In the interior farm lands                          

2.a. FEED SITUATION (eat up to their full satisfactions or remain hungry) 

Level of 

Satisfaction 

SPRING 

Feb., 

March 

SUMMER 

April, May, June  

RAINS 

July, Aug., 

Sep.  

AUTUMN 

Oct., Nov. 

WINTER 

Dec., Jan. 

Belly full      

Three fourth full      

Half full      

One fourth full      

 

   b. KIND OF FEED                      RELATIVE IMPORTANCE SEASON  

 Green Forage from the grazing fields                         

 Crop Residue                           

 Green Fodder (Cultivated)                          

 Roughages                           

 Concentrated ration                          

 Any other                            

3. ANNUAL HERDS SITUATION  

 Animals sold/ Herd:                 

 Average weight/ Animal (Sold):                

 Average Age:                  

 Price/Animal:                  

 Herd Ownership:                  

 Annual Purchase of babies:                 

 Source of Babies:                  

 Average Age of Babies:                 

 Cost of Babies:                   


