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CHAPTER # 01

INTRODUCTION
The costs of feeding dairy animals can make up to 50-70 % of the total cost of producing milk. 
Therefore, it is important to find ways of minimizing feed costs to improve the economic efficiency 
of any dairy enterprise. Producing fodder can be one of the most economical methods of feeding 
dairy animals and is of great importance to the farming system. Furthermore, with increasing milk 
production in Pakistan the total feed requirement for the country’s livestock population is also 
increasing rapidly. 
Majority of Pakistani farmers are small landholders and use most of their land for agricultural crop 
cultivation. Although this provides a source of income to the farmer, also it is important to realize 
that milk production is also a source of income.  Therefore, it is important to look at the farm as a 
whole system and determine whether it is worthwhile to grow more fodder to ensure feed is 
available for the dairy herd. 
Growing fodder for dairy animals in Pakistan is not a very popular exercise, especially for small 
dairy farmers as it is not seen to provide much income. However, it can be produced with very little 
monetary input and if managed properly can help to provide milk throughout the year, which can be 
a great money maker! 
There are many problems associated with fodder production in Pakistan due to a poor seed supply 
chain, the arid climate and a lack of technical information. However, with some basic knowledge 
and careful planning these problems can be overcome with ease. Furthermore, despite the arid 
climate majority of the agricultural land in the Punjab and Sindh has access to a web of canals that 
provides water throughout most of the year and so in these areas irrigation is not an issue. 
The constraints of fodder production in Pakistan lead to the fodder shortages that occur during the 
lean periods of feed in Pakistan. These generally occur in the months of May-June & October-
November. At these times the previous fodder has been harvested and the next seasons fodders is 
not at a stage appropriate to be fed as animal feed. Due to this, planning should be done in winter 
and summer fodder cultivation so that there will ample amount of quality fodder in shortage days. 
This module should be able to help with some ideas to overcome these fodder shortages.

MORE FODDER AVAILABILITY LEADS TO 
MORE ECONOMICAL AND EFFICIENT 

DAIRY PRODUCTION SYSTEM

In this module we aim to address the main problems associated with fodder production in Pakistan. 
In doing this we will discuss and provide practical solutions to these problems. Including:

 Closing the feed gap
 Availability of fodder seeds 
 Fodder preservation.
 Fodder growth/agronomy 
 Fodder planning for some of the key fodder crops throughout Pakistan

By reading this module and following some of the basic recommendations, the problems associated 
with fodder production can be overcome and we can take steps to feed our dairy animals in an 
economic way.



CHAPTER # 02

LAND PREPARATION AND GROWTH

SOIL SURVEY
Soil survey is necessary before sowing fodder 
crop as done for cash crop. It is important to 
check the soil fertility and will indicate fertilizer 
requirements for that land. Soil survey will also 
indicate the management practices required 
during land preparation and cultivation of 
fodder crop. There are different types of soil as 
sandy, clay, loamy or in between the above 
described types. Depending on the soil type 
there are different types of requirements for 
fodder crop cultivation. The simple test 
performed is soil pH. 
For better per acre production, soil sample must 
be tested for pH and availability of different 
minerals like phosphorus, sulphur, calcium, magnesium, potassium, sodium, and aluminium etc.
Soil pH is the measure of the acidity or alkalinity of the soil. This test is useful guide to species 
selection and the need for lime. The ideal pH range for fodder growth and nutrient availability is 
between 5.0 and 6.5. Soil with pH of 4.5 or less are rated as strongly acidic. So it causes the 
availability of toxic elements like aluminium in toxic concentration. Also acidic soil, ‘fix’ 
phosphorus and decreases their availability for the crop grown.
Soil acidification is a natural process that is accelerated by leaching of nitrate from the soil, addition 
of organic matter, and removal of calcium and magnesium in agricultural products such as milk. As 
soil become more acidic undesirable elements like aluminium and magnesium become more 
available until they become toxic to plants. Soil acidity is corrected by applying liming materials. 
Lime is any material that contains calcium (Ca) or magnesium (Mg) and will neutralize soil acidity. 
For example, calcium carbonate (CaCO3) is a liming material because it contains Ca and the 
carbonate portion of the material (CO3) will neutralize soil acidity. Some examples of liming 
material are given below:
CARBONATES
Calcium Carbonate, Dolomitic Limestone or Dolomite (MgCO3+CaCO3), Marl (Naturally occurring 
mixture of clays, carbonates of Ca and Mg, and shell remnants) and oyster (pure calcium carbonate)
OXIDES
Oxides are made by baking crushed calcitic limestone or dolomitic limestone in an oven or furnace, 
thereby driving off carbon dioxide (CO2) to form a pure oxide (CaO or MgO). This material is of 
low molecular weight and reacts rapidly in the soil to raise the pH.
BY-PRODUCT LIME MATERIALS
Several by-products of mining, refining, processing, and manufacturing processes are used as 
liming materials. Slag from blast furnaces and electric furnaces as well as fly ash and bottom ash 
from coal-burning plants are often applied as lime.

SEED QUALITY AND AVAILABILITY 
Quality of seed is very important for better fodder production. Seed quality means that it should be 
free from diseases, maximum possible per acre production and free of weed seeds. Only try to get 

those varieties of seed which are recommended by the govt. institute and other authorized agencies 
from reliable source. Recommended varieties of different fodders are given below:

SR # FODDER NAME RECOMMENDED VARIETY/(IES)
01 Berseem Aagati Berseem, Pachati Berseem, Anmol, Sindhi
02 Lucerne Sargodha Lucerne
03 Jai PD2_LV65, Scott, S-2000
04 Sorghum JS-2002, Haygari, No. 1863, F-9917
05 Maize Nelum, Sarhad White, Gohar, Sargodha-2002, Akbar
06 Bajra MB-87, Composite, Bajra-2005
07 Sorghum Sudan Grass Meetha Sadda Bahar, pak-sodux
08 Guara BR-99, BR-90, Brooks, Cluster Type, 2/1
09 Mott Grass Mott, Mullaiem, A-146, N-222, N-224
10 Cow Peas Rawan-2003

Farmer should purchase the above given recommended varieties. In case of multicut fodders, the 
farmer can produce his own seed for next crop as in case of berseem.

SOWING
For efficient fodder production, land should be well tilled, leveled and should be free from weeds. 
Tilling land 3-4 times will expose the spores of weeds which are present deep in the soil. 

FODDERS OF SUMMER SEASON ALONG WITH SOWING TIME
SR. # FODDER NAME SOWING TIME

01 Oats Mid October
02 Barley November to December
03 Sorghum March to August
04 Maize March to Late August
05 Cow Pea March to July
06 Sorghum Sudan Grass March
07 Bajra Early March to Late August

FODDERS OF WINTER SEASON ALONG WITH SOWING TIME
SR. # FODDER NAME SOWING TIME

01 Berseem Early October to Mid December
02 Lucerne Mid October to Mid November
03 Jai Early October to Late November
04 Mustard Mid October to Mid November
05 Rye Grass Late September to Early November
06 Mott Grass February to March & July to August

FERTILIZERS
For growing fodder, water and fertilizers are very important. Though fertilizers 
increases per acre production these can also be harmful to the animals consuming 
fodder. That is why fertilizer must be used well before the feeding of fodder. 



Organic fertilizer such as animal dung, manure and green manure produced from specific green 
manure crops are better fertilizers as compared to chemical fertilizers such as nitro phosphate etc.
Nitrogen is an essential component of all cells, thus is needed in large quantities by plants. Nitrogen 
application allows the plant to grow quickly and produce large amounts of healthy foliage. Plants 
that don’t get enough nitrogen will have stunted growth and mature slowly, these plants will not 
have the bright green colour of a healthy plant.
Phosphorus is also an essential mineral for plant growth and development, 
its key roles are: to stimulate root development, increase stalk and stem 
strength, improve flower formation and seed production, improve 
uniformity of crop maturity and earlier crop maturity, increase nitrogen N-
fixing capacity of legumes, improvements in crop quality, and increase 
resistance to plant diseases.
The role of potassium in the plant is associated with movement of water, 
nutrients, and carbohydrates in plant tissue. Thus potassium is essential for 
the supply of nutrition to the whole plant. If Potassium is deficient or not 
supplied in adequate amounts, growth is stunted and yields are reduced.

Mostly used fertilizers are Diammonium Phosphate 
(DAP) and Urea which are nitrogen fertilizers and 
increases the soil fertility. Although DAP is expensive but 
it is essential for root growth and secondary growth after 
the first cut. To minimize the use of fertilizers 
intercropping and crop rotation system are good. 
Intercropping of leguminous and non-leguminous fodders 
will decrease the artificial nitrogen requirement. 

Leguminous fodders like berseem will fix the free 
nitrogen present in air and this will increase the soil 
fertility. Also for crop rotation system, the rotation of 
leguminous and non-leguminous fodder will maintain 

the soil fertility and decreases the fertilizer requirement for non-leguminous fodder turn.

IRRIGATION
Irrigation is necessary for any type of crop growth. There are two types of systems are prevailing in 
Pakistan; canal water and tube well. 
Canal system is good but the amount of 
water is very low in this system so 
farmers have to use tube well for 
irrigation of land. Fodder growth is also 
dependent on the temperature. If water is 
available crops will grow faster in 
summer than in winter. For this reason it 
is essential to irrigate more regularly in 
summer. 

o During summer irrigate every 8-10 days
o During winter irrigate ever 15-20 days

CHAPTER # 03

DECOMPOSED DUNG & GREEN
MANURE (ORGANIC FERTILIZERS)

CLOSING FEED GAPS

INTRODUCTION

In Pakistan dairy sector is expanding day by day and major contribution in milk production is by 
small dairy farmers. With increasing milk production, requirements for quality fodder production 
throughout the year are also increasing. About 90% of the farmers have less than 10 acres of total 
land available. For survival and to earn more economic benefits, they have to cultivate cash crops 
(wheat, rice, cotton & sugarcane etc.) along with fodder crops (Maize, Sorghum, Bajra, Barseem, 
Lucerne etc.) as their animals feed. Moreover, the available varieties of fodder crops are not good 
enough to have more quantity and better quality of fodder. Fodder production in Pakistan is variable 
throughout the year. There are 2-3 fodder shortage periods in a year in which there is fodder 
scarcity. These fodder shortage periods are;
 May-June
 Oct-Nov
 Dec-Jan

In Pakistan, we have world’s best irrigation system but there is less water in the system and using 
tube well is not cost effective due to the increasing electricity prices. So, water availability is a 
major limiting factor in fodder production. Other constraint in fodder production is the usage of 
fertile land for cash crops to increase economic benefits and having less fertile land (less 
productive) for fodder production. Third main reason for fodder shortage is availability of poor 
qualities of seed and low yielding varieties of fodder seed. Fourth main constraint is change in 
weather or seasonal variation. If the weather or climate changes from the desired conditions then 
there is decrease in production of fodder crops. Following are the weather condition or seasonal 
requirements for different fodder crops.

SR. # FODDER CROP SEASONAL OR WEATHER CONDITIONS 
REQUIRED

01 Lucerne Dry weather in winter season, not in rainy conditions
02 Jai Cold humid environment
03 Guara Hot climate, tolerate dry conditions for longer duration

04 Sorghum Sudan Grass
(Hybrid) Hot dry climate

05 Barseem
Moderate climate, growth seizes in extreme winters 

(Dec_Jan)

06 Mott Grass
Hot and humid climate, growth seizes in extreme winter 

season

07 Sorghum
Summer season, can tolerate water shortage and drought 

conditions

08 Cow Peas
Hot and humid climate, but in extreme humid environment 

there are chances of fungal growth

09 Maize

Better to cultivate in rainy areas and humid environment, 
although its different varieties can survive in different 

climatic conditions

10 Bajra

Cultivated in areas where rain fall is less frequent, over 
cast condition for longer duration are harmful for plant 

heath, can tolerate water shortage



Good quality fodder is produced in abundant quantity except the above mentioned 2-3 shortage 
periods. There is wastage of excessive quality fodder produced because the farmer is unable to store 
this extra quantity of fodder produced. Some solutions about eradication of fodder shortage days, 
utilization and conservation of the excessive fodder produced during peak production days are given 
below:

MULTICUT FODDERS 
These types of fodders varieties are developed to have more than 1 cutting from one crop. The 
strategy will improve the fodder availability through out the year and reduce the fodder shortage 
days. Some multicut fodder varieties along with there brief descriptions are given below:

 LUCERNE

IMPORTANCE
Lucerne is leguminous multicut fodder that is why its 
roots contains nitrogen fixing bacteria which perform 
nitrogen fixation directly from air and increases the 
fertility of the soil. Nutritive value of this fodder is more 
as compared to non-leguminous fodder such as maize, 
sorghum, oats and barley. For better fodder quality and 
high yield “SARGODH LUCERNE” recommended by 
“FODDER RESEARCH INSTITUTE SARGODHA” is 
best.
Lucerne is good for hay making because it contains more 
protein which provokes the farmers to store it as hay. If 
there is extreme fodder shortage and no other fodder is available for silage making then it can be 
used for silage making. 
SOWING SEASON
15 October to 15 November, but early sowing in the start of season will have more growth and 
production than late sowing.
HARVESTING STAGE
Harvest the fodder crop after 3 months of sowing then harvest with a gap of one month.
FERTILIZERS
At the time of sowing, 1 bag (50kgs) of DAP and 2 bags (100kgs) of single super phosphate per 
acre. In every monsoon season, same amount of fertilizers per acre are required for consistent better 
growth and production.
WATER
1st water 3 weeks after sowing, then as per required according to the conditions
NUTRITIONAL INFORMATION
Dry matter 18.2% Fiber 24.0%
Protein 22.5% Fat 1.7%
Minerals 12.4% Nitrate-Nitrite Porter 39.4%

(NNP)

BARSEEM

IMPORTANCE
Berseem is the most palatable multicut leguminous 
fodder of winter season. Berseem is also called king of 
fodders because of its nutritive value and multicut 
ability. In dairy animals the milk production is 
immensely increased with feeding berseem fodder. 
Berseem also suppresses the growth of herbs in the field.

Varieties of berseem are Agati berseem and Pachati 
berseem to have fodder in early season and late season 
respectively.
Berseem is mostly used for hay making because of its increased nutritive value but silage can also 
be made.
SOWING SEASON
Mid of September to mid of October, but for better growth sow in the evening
HARVEST STAGE
Ready for first harvest within 3 months after sowing while other cutting after one month interval.
FERTILIZERS
No need for fertile lands but for average soil 100-150 kgs per acre of organic fertilizer such as dung 
and manure are useful. If organic fertilizers are not available then 2 bags (100kgs) per acre of DAP 
fertilizer should be used at the time of sowing.
WATER
If sowing is with sprinkling method then first water after 7 days and after that water as per required 
according to conditions.
NUTRITIONAL INFORMATION
Dry matter 15.5% Fiber 20.8%
Protein 19.6% Fat 1.9%
Minerals 15.2% NNP 42.5%

MULTICUT BAJRA

IMPORTANCE 

It is a non leguminous fodder which can be used to fulfill the feed 
requirement in fodder shortage days such as May-June and 
October-November. It is as nutritious as other varieties of Bajra.
Best for silage making.
SOWING SEASON
Early March to late August but for maximum production must be 
cultivated in March.
HARVEST STAGE
Fodder cultivated in March is ready for first cut in mid of May. 
After that cut it put to mid of July. Bajra gives 4 cuttings in its 
production life.
FERTILIZERS
2bags (100kgs) of nitrophos at the time of sowing
 After every cutting 1 bag (50kgs) of Urea



WATER
1st water 3 weeks after sowing, then as per required according to the conditions
For seed production at least 10 waters are required.
NUTRITIONAL INFORMATION
Dry matter 21.6% Fiber 6.9%
Protein 10.6% Fat 0.3%
Minerals 2.40% Moisture 78.20%

SORGHUM SUDAN GRASS (HYBRID)

IMPORTANCE
In Pakistan, first time it was introduced in 1973 to the 
farmers. At that time it was less palatable and tasteless. 
Later on “FODDER RESEARCH INSTITUTE 
SARGODHA” modified it and prepared sweet variety 
which is more palatable. It is a multicut fodder of 
summer season and gives 3-4 cutting in a year that is 
why it is called berseem of summer season. As it is 
hybrid variety, if seed is used for next crop cultivation 
then per acre fodder production will decrease up to 15-
20 %. 
VARIETIES

1. Sweet Sorghum Sudan Grass (Hybrid)
2. Tasteless Sorghum Sudan Grass (Hybrid)

SOWING SEASON
In early March, sow with single row cotton drill machine in lines 1 ½ feet apart
HARVEST STAGE
First cutting 2-2 ½ month of sowing then crop is ready to cut after every 1 ½ -2 months
FERTILIZERS
100-150 kgs per acre of organic fertilizer such as dung and manure 1 month before sowing will 
increase per acre fodder production immensely or 2 bags (100kgs) of nitrophos per acre at the time 
of sowing.
Urea with first water after every cutting of the fodder is also necessary for maximum growth and 
production.
WATER
1st water 3 weeks after sowing, then as per required according to the conditions
NUTRITIONAL INFORMATION
Dry matter 23.40% Fiber 30.70%
Protein 07.30% Fat 02.43%
Minerals 27.30% Moisture 76.60%

MOTT GRASS

IMPORTANCE
Mott grass is ever green, nutritious and multicut fodder. As this fodder looks like sugar cane so also 
called “DHOOD KA KAMAD”. It is classical ever green fodder as we can get 6-7 cuttings per year.
SOWING SEASON
Spring season February-March 
Monsoon season July-August

HARVEST STAGE
 First cutting after 4 months of sowing
 Then after every two months fodder is ready to cut.

FERTILIZERS
During land preparation 1 trolley of organic fertilizer such as dung and manure, 1 bag (50kgs) per 
acre Potash, 2 bags (100kgs) per acre nitrophos should be used. After every cutting 1 bag (50kgs) 
per acre urea is used to have maximum production in up coming cutting. 
WATER
First water just after cultivation then as per required according to the conditions

NUTRITIONAL INFORMATION
Dry matter 14.40% Fiber 27.82%
Protein 07.00% Fat 03.30%
Minerals 15.43% Moisture 85.60%

STAGGERED SOWING SYSTEM
Staggered sowing system involves cultivating the crop in smaller sections throughout the sowing 
window. In this system, the crop grown in different sections will mature at different rates. This 
means that the length of time that feed is available will be extended. Without staggered sowing the 
crop will reach optimum maturity at same stage and with passage of time the nutritional value of the 
fodder decreases. When this fodder will be offered to the animals it will be rather of poor quality. 
With the use of staggered sowing the farmer will be able to feed his animals, higher quality fodder 
because he will be able to use the fodder at its best quality stage for a longer period of time rather 
than for a shorter duration without this system.
Staggered sowing will also help reduce any fodder wastage due to excess fodder being available at 
one time. With staggered sowing smaller amounts are at the correct growth stage for harvesting 
over a longer period of time. 
To work out how much of the field or how many fields, depending on the field size should be sown 
at one time several factors are given below:
1. Per Day Fodder Requirement
2. Per Acre Production
3. How Many Sowing Intervals Can Fit Into The Sowing Window?
4. Crop Maturity Period
Once the farmer has established these factors he can then work out how much area he needs to sow 
to produce enough fodder for his animals for the given period of time. This area can then be divided 
to include several sowing intervals so that the crop will mature at different rates. Sowing window of 
different fodder crops are given below:

SR. # FODDER CROP SOWING WINDOW
01 Lucerne Mid Oct. to Mid Nov.
02 Jai Mid Oct. to Late Nov.
03 Guara (Cow Peas) Apr to Jul
04 Sorghum Sudan Grass (Hybrid) March
05 Barseem Mid Sep to Mid Oct.
06 Mott Grass Feb to Mar      &      Jul to Aug
07 Sorghum March to August
08 Cow Peas Mar to Jul
09 Maize Mar to Late Aug
10 Bajra Mar to Aug



HAY MAKING

WHAT IS HAY?
Hay is a fodder crop which has been dried to a moisture content of 15-18 %. The production of hay 
turns excessive high quality green fodder into product that can be safely stored and easily 
transported without danger of spoilage, while keeping losses of dry matter and nutrients to a 
minimum. This involves reducing its moisture content from 70 - 90% at harvest to 20 - 25% or less 
for storing.

FODDER SPECIES COMMONLY USED
Generally winter fodder crops can be used to produce hay, such as berseem, oats or wheat. Some 
summer species like maize and sorghum can be used as hay, but usually these are stored as silage 
instead of hay. Lucerne is a perennial plant species that makes fantastic hay and it can be harvested 
throughout the year. 
Berseem and lucerne are useful fodders for hay making throughout the world. In the northern hilly 
areas of Pakistan, animals do not like to eat some of the fresh green grasses that are available. 
However, when they are turned into hay, they find it more palatable and eat it willingly. 

HAY QUALITY
The quality of hay is very important like the quality of any feed. Nutritive value and its digestibility 
are dependent upon the harvesting time and at what stage of crop maturity and growth the fodder 
was up to. Before seed production (flowering stage), protein content of the plant is high and the 
fiber content is low in the plant. This is the ideal stage to harvest the plants for hay. If harvesting is 
delayed past this stage, the fiber content increases and nutritive value decreases. Please find below a 
list of the commonly used fodder species for hay making and the stage of harvest that is ideal for 
optimum hay quality. 

THE HAY MAKING PROCEDURE

STEP 1. MOWING
Cut fodder or grasses at the recommended stage so that maximum 
nutritive value can be preserved. Although cutting hay early will 
result in lower total volume, the increase in nutritive value will 
compensate for reduced yields. 
The leaves of the plant are more nutritious than the stems. This is 
because the stems have more fibrous material and less 
sugar/carbohydrate content. Therefore, when cutting fodder, it is 
important that it should be cut with as much leaf as possible and a 
little amount of stem. 

STEP 2. DRYING
After mowing, the fodder needs to be laid out under the sun light in order to decrease the moisture 
content of the plants. The fodder should be placed in thin layers to allow for a faster rate of drying. 
Furthermore, it can be raked a few times and turned over regularly to accelerate the drying process. 
If fodder is left to dry in a moist environment for example during the rainy season or immediately 
after rain, this will encourage the growth of moulds (mycotoxicosis). This can cause huge losses in 
the amount of quality hay produced and should be avoided at all costs. In monsoon areas, the ideal 
time for harvesting hay is often when there is still extensive rainfall. In areas where this is a 

problem mowing may have to be delayed until after the monsoon season is complete. This may 
reduce the quality of the hay but it will minimize losses due to moisture and mould spoilage. The 
drying process should be completed as early as possible to reduce losses. As a general rule the 
fodder is dried in approximately 5-7 days.

STEP 3. BAILING
Dried fodder is baled for storage. By baling hay and keeping it compacted and out of the Sun and 
rain storage losses can be dramatically reduced.

STORAGE
Hay can be kept for long periods if properly made and correctly stored. However, if not stored 
correctly it can deteriorate rapidly and can cause even bigger 
losses. Some important criteria for the storage area for your hay is 
given below. The storage facility should:

 Have a dry foundation throughout the year and out of the 
rain.

 Be accessible all year round to the type of transport used.
 Be protected from stray livestock and pests.
 Have a minimum fire risk. 
 Be stored close to the point of feeding rather than in the field, this will reduce labor at time 

of feeding and costs associated with feeding.
 Be free from direct sunlight.

Out door hay storage before the effect of 
rain and sun light exposure

Hay bale effected by heavy rain and 
sunlight exposure

Properly stored hay, no danger of sun light 
exposure and rain fall

Properly stored quality hay bales



HAY FEEDING
The nutritive value of hay is much higher than wheat straw, husk or bhossa which are commonly 
used in Pakistan during the fodder shortage times.

SR. # FODDER NAME DRY MATTER % CF % DCP %
01 WHAET STRAW 92.75 37.00 0.10
02 RICE HUSK 92.82 32.00 0.80
03 MAIZE COBS 90.50 38.00 2.00
04 MISSA BHOSSA 90.75 35.00 2.20
05 BERSEEM (HAY) 85.60 21.90 9.00
06 LUCERNE (HAY) 87.50 27.00 8.80

Due to this extra nutritive value hay can be a much more useful addition to a ration or in the worst 
case can be used to fulfill the nutrition requirements of animals. 
Hay feeding can also be very useful to calves. This is because it provides young calves the required 
dry matter and energy and also helps to develop their digestive system to be able to digest green 
fodder and other fibrous feeds. The inclusion of hay in a calf diet from one week of age can be very 
useful is encouraging gut formation.
Similar to silage feeding, it is important to feed hay in such a way that wastage is minimized. To do 
this feed the animals in a manager to reduce trampling of feed and spoilage due to contamination by 
soil/dung. 

CONCLUSION / TAKE HOME MESSAGES:
For hay making, think about when to cut the fodder to achieve the maximum nutritive value 
possible.
The basic principle for hay drying is to dry the fresh cut fodder as fast as possible.
Never produce hay if you can not store it in a shed. The losses in quality and quantity make the 
process uneconomical and worthless
Wastage during feeding is wasting money so ensure hay is fed in a manger and is consumed 
entirely.
Hay is a great part of a ration. Its high dry matter can help to control bloat and furthermore can 
improve the milk quality by adding fibre and encouraging rumination.

SILAGE MAKING

INTRODUCTION

One of the major factors contributing to low milk production in Pakistan is the unavailability of 
quality fodder all year around. Fodder availability is fairly regular and abundant through out the 
year except 2-3 fodder shortage periods mentioned earlier as:
 May-June
 October-November
 December-January
In general this abundance is not properly managed and hence there is a large wastage of fodder 
resources. This situation calls for exploration of different means to improve management of these 
fodders as well as the quality and quantity of roughages in the lean periods. This can be done by 
manipulating surplus fodder and closing the gap between supply and demand. Silage making is one 
of the important techniques in this regard.

FEEDING GOOD QUALITY SILAGE TO MILKERS SHOWS UP IN THE BANK 
BALANCE

The main goal of silage making is to preserve as much of the nutritional value of the original crop 
as possible. Preservation of fodders is achieved by placing the fodder in an acidic environment 
whilst maintaining it as oxygen free (anaerobic) to prevent spoilage.
Ensiling is one of the easiest ways to store grass/fodder for later use such as during the cool, dry 
months where fresh cut fodder is unavailable.
Silage is fodder crop that has been ‘pickled’. It is a method used to preserve the fodder for dairy 
animals to eat later during fodder shortage days. The fodder is cut and then fermented to keep as 
much of the nutrients (such as sugars and proteins) as possible. The fermentation is carried out by 
microscopic organisms living in the grass. The process must be carried out under acidic conditions 
(around pH 3.8-4.5) in order to keep nutrients and provide a form of food that is palatable to the 
animals. Fermentation at higher pH results in silage that has a bad taste, and lower amounts of 
sugars and proteins. 

SILAGE IS FORMED BY BACTERIA BREAKING DOWN CARBOHYDRATES IN 

THE FODDER TO FORM ACIDS. THIS IS THE FERMENTATION PROCESS. THESE 

BACTERIA ONLY WORK WHERE THERE IS NO OXYGEN

Silage is an important part of animal feed rations that can supply the feed requirements during any 
period of the year and it can be particularly helpful during any feed shortages Silage feeding is far 
cheaper than the supplementary feed based on agroindustrial-bi-products or purchasing fresh fodder 
or hay from the market. This is because it is a simple way of utilizing the excess feed that is 
normally wasted during the peak production period.



HOW TO MAKE SILAGE?

FODDER SELECTION
Fodder selection is very important for making silage. Fodder that produces high quality forages 
such as maize, sorghum, oats & berseem are generally the best options for silage making. It is 
important to carefully select your fodder crop based on the weather, soil, fertilizer and water 
availability in your area. 
FODDER HARVESTING
The stage of fodder cutting is also important for getting high quality of silage. The fodder should be 
cut at the recommended growth stage because silage quality will drop as the fodder matures. Maize 
and sorghum should be cut at approximately 35% dry matter (see dry matter test below). The 
desired dry matter for maize is acquired when the corn is at half milk line (see picture). The desired 
dry matter for sorghum is acquired when the height of crop is four feet or just before flowering. 
Berseem should be cut when approximately 5% of the plants are flowering. For multicut fodder the 
farmers must take into account the potential regrowth for the next cut. It should not be cut so close 
to the surface that it will take longer time to grow.

 

SR # FODDER CROP & GROWTH 
STAGE AT HARVESTING

HARVESTING STAGE DIAGRAM

01 MAIZE
The milk line or the color change 

should be half way down the grain 
when it is broken in half.

02 SORGHUM
Early dough grain stage or when the 
height of the sorghum plant is 4 feet.

03 LUCERNE
Early flowering stage (10 %). The 

nutritive value will be more but there 
will be lower yield.

SR # FODDER CROP & GROWTH 
STAGE AT HARVESTING

HARVESTING STAGE DIAGRAM

04 RYE GRASS
Aim at the early head emergence 

stage to cut.

05 OATS
Cut at flowering stage

WILTING
After fodder cutting, wilting (drying to decrease the moisture 
content) is also very important step for silage production. It helps 
to reduce problems caused by wet silage (leaching, rotting).  This 
can be done by drying the fodder on the field/land. Silage quantity 
and quality can be improved by checking the fresh fodder 
harvesting and storage. Harvest the fodder at target dry matter 
(DM %) content. 

INOCULANTS
Further, silage quality is improved by adding inoculants to increase animal production but it is only 
economical for high quality forages. Inoculants are silage additives containing lactic acid bacteria 
that have been selected to grow rapidly and efficiently (producing primarily lactic acid) on crops in 
the silo. Consequently, they help to insure a good fermentation in the silo. However, the primary 
economic benefits are in improved dry matter recovery from the silo and improved animal 
performance but inoculants will not compensate for poor silage management.



STORAGE OPTIONS
Silage can be made in pits, stacks or bunkers. Fine chopped fodder 2-3 cm in size is best for silage 
making because it is easier to compact. The basic rule or key to silage making is removing air by 
pressing and seal it ideally with in 3 days.

DIFFERENT SILAGE STORAGE OPTIONS AS (1) PIT (2) BUNKER (3) POLYTHENE BAGS 
(4) SILOS (5) OVER THE GROUND

SIMPLE DRY MATTER (DM %) CONTENT TEST
1. First of all collect fodder plants from different areas of plot
2. Cut the collected forage up to 1-2 cm length
3. Pick it in your hand and squeeze it tightly for 30 sec.
4. Release it quickly and observe
5. Now compare results with the table given below

Dry Matter Content Below 25% 25-30% 30-40% Over 40%

CONDITION OF 
SAMPLE

Moisture runs 
through finders. 
Sample holds 

squeezed shape

Sample just holds 
its shape, no free 

moisture, but hand 
in moist

Sample falls apart 
slowly, no free 

moisture on hand

Ball springs apart 
quickly, no 

moisture present

Collect plants 
from different 

areas of the 
plot

1-2 cm 
lengths

Tightly for 
30 seconds

Quickly Compare to 
the table 
below

FEEDING SILAGE
While feeding silage, it is important to ensure that the animals have easy access to feed to ensure 
high feed intake. It is better to feed in mangers rather 
than on the ground to minimize feed wastage as well 
as spoilage of feed. Feed small amounts of silage 
regularly in batches that will be consumed entirely. In 
this way more feed will be eaten rather than wastage 
in ground feeding or more feed in a single batch. 
While feeding silage only open a small portion from 
single side to minimize the air exposure and loss of 
feed. For animals using green fodder as feed, don’t 
put them on silage at once. Otherwise there would be 
decrease in milk production. Try to change the 
animal’s feed slowly. There might be problem of 

developing taste with these animals. In the beginning, 
offer silage mixed with green fodder so that animals gets 
habitual to its taste and also paste some of  the silage 
around its nose and mouth so that the animal get used to 
the silage smell. Shift animal after a few days from 
silage, green fodder mixed to silage. 

CONCLUSION / TAKE HOME MESSAGES
Cut the fodder at recommended growth stage otherwise nutritive value of silage will be affected
If fodder is wilted properly then there is no need of adding silage additives
Cut the fodder up 2-3 cm chop length.
Basic principle in silage making is pressing, pressing and pressing. Remove oxygen for 
anaerobic fermentation.
Change feeding regime slowly from green fodder to silage. Otherwise there is decrease in 
animal production. 



FODDER PLANNING

WHAT FODDERS SHOULD BE GROWN?
Basic aim of a dairy farmer to get maximum milk production through out the year is to produce 
abundant quantity of good quality fodder and decreasing the feed gaps. Fodder selection is 
necessary for this purpose. A farmer must select a fodder according to the environment, type of 
land, availability of water resources and growth of a specific fodder in the area. For example, in 
winter if the farmer is going to grow leguminous fodder but there is less water available for 
irrigation then he must opt for Lucerne instead of Berseem (require more water for irrigation).
Farmer must try to grow only those varieties of fodder which are recommended by government 
agencies and other approved institutions because these varieties produces larger amount of high 
quality fodder as compared to non- recommended varieties. List of recommended varieties is given 
in chapter 02 (land preparation and growth / 2.2 - Seed Quality and Availability).
Another option for decreasing cost of fodder production and infect, getting bulk amount of quality 
fodder is to grow multicut varieties of fodder. It is believed that if these multicut fodders are 
produced efficiently then I can compete with cash crop in economic values. Multicut fodders are 
discussed in start of this chapter 03 (Closing Feed Gaps / 3.2 – Multicut Fodders).

BENEFITS OF LEGUMES / LEGUMES Vs NON-LEGUMES
Legumes are the fodder plants which have the ability to fix atmospheric 
nitrogen to increase the soil fertility. The ability of nitrogen fixation is due 
to the presence of certain bacteria which forms a symbiotic relationship 
(relationship of mutual benefit) with the root nodules of the legume plant. 
This relationship is called rhizobia. The ability to form this mutual benefit 
relationship reduces fertilizer costs for farmers who grow legumes, and 
allows legumes to be used in a crop rotation to replenish soil that has been 
depleted of nitrogen. The nitrogen fixation ability of legumes is enhanced 
by the availability of calcium in the soil and reduced by the presence of ample nitrogen in the soil.
Legume seed and fodder plants have a comparatively higher protein content than non-legume 
material, probably due to the additional nitrogen that legumes receive through nitrogen-fixation 
symbiosis. Legume fodders are best for making hay and silage as they contain more protein content 
which indicates the high quality of conserved fodder.
Legumes are deficient in certain necessary amino acids which are required for better growth and 
production by the animals but these amino acids are present in non-legumes plants (deficient in 
some other amino acids which are present in legumes). So intercroping of legume and non-legume 
fodders contains all the required nutrients which are necessary for getting maximum production 
from dairy animals. 

INTERCROPING OF MAIZE AND COWPEAS FOR BETTER PRODUCTION

FODDER / FEED YEAR PLAN
Our animals are underfed and have less production. Imbalance feed during fodder available days 
and low nutrients availability due to feed gap in fodder are the reasons of animals being nutrient 
deficient. Following are the special consideration for developing feed year plan.

1. Grow multicut fodder, so that there are more high quality fodder availability days. Growing 
multicut fodders also decreases the land preparation cost and sowing cost for each fodder cut. 

2. Another strategy to increase the fodder nutritive value when it is offered to the animal is 
staggered sowing system (growing fodder in different plots with 5-7 days interval).

For example a farmer have 1 acre of land and 3-4 dairy animals. First of all, choose multicut 
fodder type. Then at the time of sowing divide the land into 8-10 plots and sow this fodder with 5-
7 days interval. The benefit of this system is that fodder will be mature at different time and 
maximum nutritive value fodder will be available for longer duration.
3. Also when there is large amount of ready to cut fodder is available then preserve this 

maximum nutritive value fodder in the form of silage or hay. This preserved fodder can be 
used when there is fodder shortage (Feed Gap / summer fodder is finished and winter fodder is 
not grown enough to be used as feed and vice versa). Also when price of fodder is low then 
purchase fodder for silage making. 



CHAPTER # 04

FEEDING FODDER
Fodder production is necessary, easy and cheapest way to fulfill the feeding requirements of the 
dairy animals. Fodder can be offered to dairy animals in different forms; either it can be given as 
green fodder or silage or as hay. To increase milk production, fodder should be readily available to 
the animals for 24 hrs and 7days in a week. Feed and water are necessary for increasing animal’s 
production. Green fodder @ 10 % of body weight (at least) and ad lib water along with untying the 
animals will increase the production 1-2 liters per day.

Feed must be offered in mangers or certain other types of feeders so that there will be less wastage 
during feeding. Floor feeding will increase the wastage and feed loss.  
Feedstuffs like wheat straw, rice straw and hulls are poor in nutrients and digestibility and the 
situation deteriorates when coupled with fodder shortage periods. These feedstuffs are low in 
protein, energy, minerals and digestibility and high in fiber.

Crop residues like wheat straw, rice straw, barley straw, corn stover and gram residues are also used 
as animal feed. Due to low energy, protein, minerals and digestibility, the gap between nutrients 
availability and supply cannot be breached. About 60% of the total area of the country is 
rangelands. 

The efforts to explore new feed resources have opened a new horizon for ‘non-conventional’ feed 
resources. These sources include the concentrate feed or offering wanda to the livestock animals for 
increasing milk production.

If we take a look of livestock productive status, it will reveal that average age at first breeding in 
cattle and buffalo is usually 3-5 years. While in developed countries heifers are usually bred at 14 
month of age. High age at maturity significantly reduces the productive life span of a dairy animal.

Chemical, biological and physical treatments of agro-industrial byproducts can increase digestibility 
of poor quality feedstuff. Preparation of quality hay and silage are important tools to fight against 
fodder shortage periods during hot summer and cold winter.

FODDER QUALITY AND NUTRITIVE VALUE

Fodder provides energy for animal’s maintenance, production and reproduction. Poorly fed animals 
have negative energy balance and this leads to a poor body condition score. That is why productive 
and reproductive performance is low. Fodder quality is also important along with quantity for better 
growth & production. It is better to have low yielding good quality fodder as compared to tons of 
low quality fodder.

Fodder quality is the mixture of growth rate, plant density (DM production) and palatability of a 
specific fodder. A slight compromise can be made in the above described parameters of the fodder. 
But main thing to consider is that after feeding this fodder, there should be increase in the 
production and growth rate of the consuming animal.

The quality of fodder can be improved and conserved by making hay and silage. But we can get 
maximum nutrient value if the fodder crop is harvested at ideal stage of maturity so that the crop 
contains the maximum amount of nutrients. The ideal stages of harvesting of different fodders are 
given below in the table:

SR. # FODDER 
NAME

GROWTH STAGE TO 
HARVEST

CRUDE 
PROTEIN % M.E (MJ/KG)

01 Lucerne
It is best to cut when about 
one in ten of the buds have 

flowered
15-22 8-9.5

02 Rye grass Early head emergence 
stage to cut 12-22 9.5-11

03 Oats Cut at flowering stage 6-12 8.5-9.5
04 Maize Milk line half way 4.5-8.5 9-11

05 Sweet 
sorghum

Harvested at dough grain 
stage 5-7.5 8-10

06 Sorghum 
Sudan Grass

Harvesting at 60 cm height 
provides less quantity but 

high quality crop.
12-18 9-10

07 Bajra Before head emergence 10-18 9-10.5
08 Cow pea Harvest at early flowering 9-14 8.0-9.5

09 Soya beans Harvest at mid pod fill 
stage 17-20 9.5-10.5

It is necessary to harvest fodders at ideal growth stage to get maximum nutritive value and avoid 
toxicity as it is in sorghum, if harvested pre-mature then fodder plants contain prussic acid which 
will lead to prussic acid toxicity to the consumer animals. In other case, if fodder is harvested after 
flowering stage or grain formation then most of the nutrient is stored in grains and fodder plants 
contains negligible nutrients required for better production. These plants contains more comprises 
of more crude fiber. Including such fodders in animal feed will lead to decreased milk production. 
Feeding fiber in diet is just filling the rumen but farmer could not expect to get required production 
and growth.
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