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A REVIEW OF PAKISTAN FODDER CROPS RESEARCH PROGRAM

EXECUTIVE SUMMARY

1. The vast amount of on-statlon research data that has been
accumulaced since 1975 clearly shows chat fodder crop production
can be increased 50 to 100%Z., Despite this storehouse of
Information, Pakiscan livestock farmers sci{il]l expericce two
tradicional stress periods of fodder/forage shortage, namely
May/June and October/November. Thus, livestock achieve only about
75 to 80% of chelr {nherenc producclve capacicy. Wicth proper
packaging and disseminacion of this cechnology to Jlivesctock
farmers and commercial fodder growers there could be a "Fodder
Crops Revolution" in Pakistan.

2. As a preliminary sctep, 1c {s suggested thact the fodder crops
research programs be critically reviewed by a4« small Pakiscan Task
Force. This exercise will allow:

a) A stacte-of-che-arcs summary.

b) Preparaclon of fact sheects about presencly used fodder
crops and promising types, these to be complled into
loose leaf notebook as guidelines for cultural
practices and uci{ilizacion.

c) Choice of one or two outstanding varietles of the more
{mporcant fodder crop types for Basic seed Increase,.

d) A basls lor future research planning and developmentc.

3. Another benefict of the critical review will be the opporcu-

nity to formulate simplified packages of technology for on-farm
testing and transfer of information to livestock farmers and
commercial fodder crops growers. Any of the fodder researchers
can put together such packages but 1c Is suggesced thac the
above-noted Task Force assume responsibility as a beginning. The
packages must be kept simple and understandable by farmers, for
example adjacent fields of berseen using high qualicty seeds and
farmer-saved seeds. An added variation might be berseew plus
ryegrass or plus oats. Similar combinactions can be developed for

summer {(Kharif) fodder crops.

Note: Development of packages and acctempt to transfer
technology to farmers will be of lictle benefit or value
unless qualicy seeds are available.

4, A very serious constraint that continuously hampers improved
and increased fodder production is lack of seed availability of
superior high ylelding varieties and the poor quality of farmer-
saved seeds sold on the local market. Only a few privace and
small seedsmen produce and sell fodder crop seeds of improved
qualicy. The mulcinacional seed corporations can provide seeds of
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maize, sorghum (jowar-single cut), and sorghum-sudan grass hybrid
(multfcut). These are usually proprletary brands. At presenc they
have no {ncterest in seeds of berseem and Persian (Shafcal)
clovers, lucerne, oats, rvegrass, single or mulcicut millec
(bajara), multicuct sorghum and cowpeas.

a. It is proposed that a Village Contract Seed Mulctiplica-
tion Scheme be launched, using government supporc and financlal
backing by che Agricultural Development Bank of Pakistan co
support small seedsmen entrepreneures in mobilizing village
growers, providing cechnical know-how, needed [npucs, super-
vision in all aspects of seed production and harvest -- all on
credit from the seedmen, repayment with seed delivery.

Note: Seed grower supervisors emploved by the seedsmen and
seed agronomists (provincial employees) will be needed.

At present there are only large, centralized seed cleaning and
processing plancs in Pakistan. For effi{cient operaction {in
produccion of fodder crops smaller, more widely dispersed plants
will probably be more effeccive.

b. Basic (Foundacion) seed will be needed and can be
supplied by the breeder/sponsoring insctitution or in some
instances by coniract growers.

c. A seed consulcant will be needed (with repeat visfcs)
to assist in organizing and implementing the scheme, training of
seed grower supervisors and and sced agronomists.

4, Movement of technology on to farmers would normally be
carried out by Farming Systems Research (FSR-sometimes FSR/E when
extension i{s Iinvolved). An active FSR is a in place in Pakistan
bur as yet has included fodder crops only cto limited extent.
Since FSR has a projected program with other crops, it is
proposed that a Village Task Force for Transfer of Fodder
Technology be formed as an adjunct to FSR. It would be multi-
disciplinary, composed of a Fodder Agronomist, Livestock
Management Officer, Adaptive Research Officer and two Extension
staff. This team should receive training from FSR staff of the
Fodder Crops Research Program, Livestock Management and Animal
Nutrition Programs. These units can provide guidance 1in
formulating simplified technology fodder/fe~rd packages. FSR
should assist in the location site so as to focus in a specific
area. From this beginning other Task Forces could be organized
for expansion into other areas.

Note: The Task Force must have support of the staff in thelir
respective units, financial backing, mobility, and a source
of quality seeds.
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5. In addition to cthe above-noted modifications in the Fodder
Crops Research Program the following suggestions are offered for
adjustments and prioritization:

a) Focus and concencrace on the specles and varieties
presenctly used and those which already show promise.

b) Include plans for more on-farm research which will
provide farmer feedback and enhance work on farmer-relaced

problems.

c) Limit the introduccion of exotlc macterifals; no more
than 10% of activities devocted to this parct of the program.

d) Increase collaboration and Integracion with che
livestock sector in evaluation of forage nucricive value and
animal performance.

i) Location of livescock unit on the Fodder Research
Institucte Sargodha.

1) Escablishment of a Fodder Research Inscituce at che
Bahadurnagar Livestock Production Insticuce wich Fodder
Agronomiscs seconded co selected Livestock Research

Stacions.

111) Seeds of varlecles chosen for seed increase provided tco
livestock stations and animal sclentiscs for further

animal evaluaction.

e) Close the gap of fodder shorcages by examining
practices tc extend the produccive interval of fodder crops,
also using crop residues, conservation of hay and silage
(again collaboration with the livestock sector).

f) Concentrate breeding and varietal Improvement on
sorghum -~ sudangrass hybrids, mulecicut millec and sorghum,
and mazenta (maize-teosince cross).

g) Infciate studies with fodder trees and shrubs to obtain
forage production, seasonal availabi{licy, and nutritive
value.

Note: More detail for specific crops I{s given in the text

6. For continued strengthening and expansion of the Fodder
Crops Rescarch Programs there is need for additional staff and
advanced training of staff. These {items are covered in the texct.
All of this, of course, requires financial and administrative

support.
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a. One means of broadening the vision of staff members is
by increased linkages wich International Agriculcural
Research Inscitutes and National Programs. This has been
disucssed in the cext.

7. To furcther enhance collaboracion and integracion of various
Inscticuces and units wich an interesc in fodder crops, forages/
pastures and to further cthe cexchange of informaction and ideas it
ls proposed that a Pakistan Fodder and Forage/Pascure Network be
organized, established, and Implemented. A model {s submicced for

consideracion.

8. The wricer did noc have an opporcunity co become acquainted
with cthe Nactional Forage and Pasture Program (which also includes
range management). It is suggested that a shorc-term consulcant
with experience and background in grazing-and rangelands spend
time reviewing and evaluating chis program.

-{y-



A REVIEW OF PAKISTAN FODDER CROPS RESEARCH PROGRAMMES

Preaable:

The writer was Iinivited by the Pakistan Agricutlural
Research Council (PARC), Government of Pakistan, and USAID/MART/
Winrock to: 1) review and evaluace the scatus of fodder crop
research in Pakistan and 2) make suggestlions regarding fucture
plann’ng and directlon. This took placing during Mar. 17-Apr. 15,
1988 at cthe cIme when cool/cold (rabi) secason fodder crops were
near their peak producclon of forage.

The review encompassed l) travel by ronad in Southern Sind
(Karachi-Hyderabad-Jhuddo), 1Islamabad Capictal Terricory, Punjab
(Atcock Cicy, Chakwal, Sargodha, Faisalabad and environs,
Bahadurnagar, Lahore and environs), Baluchiscan (Quecta and
environs), and Norchwest Frontier Province (Rawalpindi, Peshawar
and environs, north to Mingora In Swac District, easc to Besham,
south to Mansehra, return to Islamabad), 2) vislecs co various
Agriculeural and Livesctock Research Instituces, Agriculecural
Universicies, 3) incerviews with a number of fodder crop, forage/
pasture and livestock researchers, universicy staff members,
officials of <c¢he Nactlonal Agriculture Research Cencer (NARC),
Provincial Governmencs, USAID, MART/Winrock, and %) on-farm
visitacions.

The wricer wishes to express sincere thanks and appreciation
as follows:

l. To PARC Chairman, Dr. Amir Muhammed and Member Crops
Scliences Dr. M. Yousaf Chaudhrl{ for thelr time during final
briefings.

2. To varlous NARC offficlals for {anterviews, discussions and
fleld visits; especlally Mr. M. Banaras Bhattl for his coopera-
tion and assistance at NARC and during travel co Faisalabad.

3. To provincial Government officlals for fncterviews,
background information; espelically to Dr. Zafar Altaf, Secrecary
Department of Agriculture, Punjab for actentlion and suggestlions.

4, To the many staff members of varlous Agricultural and
Livestock Research Instftutes and agricutlural Unlversities for
their cooperatlion 1in explanatlions of research, sharing of
knowledge, and review of background (nformatlon; especlally to
Dr. A.R. Chaudhry, Diractor, Fodder Research Insctl{tute, Sargodha
for research review, discussions and suggescions.,

5. To USAID/ARD for support and assistance.

6. To the staff members of MART/Winrock for assistuance;
particularly Dr. Bill Wright for his cooperaiton and ¢tn
Dr. Takumi lzuno for coordinatfion of rthe reviesw, time spent In
travel, many discussions and suggestlions.



l. Introduction~-Fodder/Forage Situation and Improvement Achieve

If livestock numbers were equally discributed every
Pakiscan{ who can walk or crawl would be able to lead and claim
ownership to one of the following: a cow/bull, buffalo, sheep,
goat, horse, mule, donkey, or camel. The 1986 preliminary
livestock population of 18.3 million cattle, 16.8 buffalo, 24.8
sheep, 30.9 goats, and over 4.5 others very nearly equals the
estimaced human populacion. This parallel sicuacrton has
essentially exlsted since founding of cthe nation. By che year
2000 a projected livestock population for the major specles will
total 19.2 million cattle, 24.8 buffalo, 36.6 sheep, and 56.8
goats (2). These burgeoning animal numbers will cequire a 51%
increase over the present feed supply. As such, chis Implies that
the future generation of livestock will be as 111-fed and
undernourished as in 1988, or more so since greater generic
potential 1s ancicipaced through animal breeding and upgrading.
Even today, present feed resources permit animals to achieve only
75 to 80% of thetr inherenc productive capacicy.

A, Fodder and Feed Supply.

The total digescible nutrients (TDN) and digestible procein
(DP) from different sources and available for livestock was
recantly escimated by the Ministry of Food Agriculcture, and
Cocperatives (Livestock Division) to be 36.77 and 23.22 milllon
tonnes annually wicth requirements scanding ac 47.45 aund 36.50
million connes, respecclvely (2). Thus, an annual deficlt of 29
and 56.5% of TDN and DP exisced. This s readlly observed by
viewlng the condicton of animals across all of Pakisecan, buc
especlally in che hill tand and rangeland regions. The fvestock
feedscuffs are derived from fodder crops, trees and shrubs,
range lands, pascures, herbaceous plants on non-cultivated areas
and wastelands, crop resi{dues and weeds, Industrial wastes and
by-produccs. The major feed resources In Paklstan’s dlscribuced

as follows:

Type of Feed % of Total
Crop residues 50.70
Fodder, forage/grazing 37.85
Cereal/legume seeds and by-products 6.10
Oilcakes, meals, animal proteins 2.35
Octhers (e.g. after harvest grazing, food 3.00

wastes, ecc)

Crop residues are largely comprised of wheat straw and rice
straw as woell as scalks of malize, sorghum (jowar) and millet
(bajara), coraling about 35.85 million tons 5.5 million tonnes,
along with 1.0 million tons of molasses. All other crop residunes
(haulms, vines and scalks of pulses, cowpeas, groundnuts, rape,
cotton, etc.) supply around 5.5 millfon ctons. Fodder cropa are
classified as cut-and-carry herbage from berseem, oats, rape and
somecimes wheat and burley durling the winter (rabl) season and
maize, sorghum, millec and sometimes rice in cthe summer (kharif



season). Forage crops are those grazed In cthe rain-fed (baranl)
hill land and rangeland areas. In addition, weeds, grasses and
other herbaceous plancs are collecced as fodder or grazed
whenever avallable from roadways, pathways, fleld boundaries,
canals, bunds, non-culcivated areas and wasce places. Fodder
trees and shrubs add conslderably to the overall feed supply buc
no daca are avallable as to thelr production. Throughout Paklistan
all plant and waste vegetable materials edible by 1llvestock are
cut, grazed, browsed or scavanged.

Of cthe coctal cropped area in Pakiscan from 16 to 197 {s planced
to fodder crops on an annual basls. From che 2.77 mililon ha area
abouc 53 million tons of dry fodder are produced, glving a
national average of 19.1 connes/ha. Thus vield per unic area of
land are low due primarily co poor inputs at the farmer level.
On~scation fodder fields from high ylelding variectes (HYVs) more
than double chose from {farmer flelds. Nonetheless and
tradicionally, a shortage of feedscuffs occnur dJuring May/June
after the flush of bersecem and Persian clovers and before summer
fodder crops reach a produccive stage. A second scarcity prevails
during October/ November before the wincer season types are ready
for cuccing.

B. A Fodder Revolution.

The above uoced sicuacion has been reported and repeaced in
many discussions, 1orums and publicaclions. T¢ can now he chanpged
with Governmenc of Pakistan (GopP) supporte for cransfor of present
fodder crop technology co local farmer/1i{vestock kecepers. This
technology can already be found wichin the tnformatton and daca
existing {n che Natlonal Fadder Crops Programme and collaboracing
Province Research Inscitutes.

Note: The fact s that more {n~country rescarch daca and
informacion about fodder crops exlscs today than was
avallable ac the time of the wheat revolution began.

With Proper packaging and dissemination of such knowledge
there can be a veritable "Green/Fodder Revoluction" comparable c¢o
that of wheat In the mid 1960s and early 1970s. Had previous
recommendations been implemented (5,7) the Fodder Revolution
would already be a reality.

C. Recommendation: To achieve a TFodder Revolucion 1in
Pakiscan will require mobilizacion of manpower and
supporcting resources, logisecical planning, financial

backing, and a notable policy change to elevace fodder crops
to a presciglous level comparable co that of wheat.
Furthermore, it will requlre a Fodder Spokesman--just as Dr.
Norman Borlauyg was the Wheac Spokesman -~ {s knowledgeable
and a propoment of fodder crops in Paklsctan, has ready
access co and confldence of the Minister of Agriculture,
Chalirman of che Pakistan Agriculcural Research Council
(PARC), Provincial Secretaries of Agriculcure and other
policy makers, has repect of and Is held in high esteem by



his colleagues and all Pakistanls. Also needed will bhe a
means of technology transfer onto farmer flelds.

D. Plan to Achieve a Fodder Revolution.

The following {s offered as a plan co promulgate a Fodder
Revolution in Pakiscan:

1) Assessmenc of present research with comptitlacion,
summarization and publicacion of information, glving parcicular
reference to providing a year-round fodder/feed programme.

2) Development of a massive seed mulciplicacion programme of
selected HYVs of fodder crops.

3) Formulacion of simplified packages of technolongy for on-farm
validation wich options for farmer choice of practices applicable
to local conditinns.

4) Movement of Ffodder crop technology onto farmer fields via
FSR or Village Fodder-Feed-Livestock Technology Transfer Program
under the guidance of FSR.

Then for continued enhancement of a Fodder Revolution there
s need for:

5) Modificaclion, adjusctment and prioritizatlon of on-station
research accivities based on feedback from farmers.

6) Organfzaclion and implementation of a Pakistan Fodder and
Forage/Pasture Network to enhance {ntegration and collaboration
of fodder, forage/pasture (range management), livestock produc-
tion and animal nutrition researchers.

IT. Organizational Scructure of Fodder and Forage/Pasture
Programmes -~ Pasc, Present and Proposed

A. Evaluaclion of the Nacional Fodder Programme.

As compared to other agricultural crops, fodder and forage
research in Pakistan was essentially neglected prior to 1975.
Several Fodder Botanists and general Agronomists had evaluated
local and introduced species and carried out agronomic studies at
various institutions, {ncluding the Punjab Agricultural Institute
at Lyallpur (now Ayub Agriculcural Inscituce, Faisalabad), Forage
Research Stacion, Sargodha, Punjab University of Agriculture at
Lyallpur (now Agricultural Universicy, Fatsalabad), Northwest
Frontier Province Institute at Tarnab, Sind Agricultural
Universicy ac Tandojam, Agricultural Research Instltute at Sariab
(Quetta), Forest Inscitute Range Managemenc at Peshawar, Range
Managemenc Branch of Pakistan Forest Institute in the Maslakh
Project area of Baluchistan, and Jaba Sheep Farm at Mansehra. In
many instances these studies were of shor+ duration with no
effort of national coordinacion (7).



In 1974 a "Working Group" of fodder and forage researchers
convened in [slamabad to review a State-of-the-Arts and make
recommendations regarding future actlvicies. Ac that meeting
Dr. M. Anwar Khan set forth the conceptual framework within which
the National Forage and Fodder Research Programme was developed.
A detailed proposal wich obhjectives, suggested areas of research,
lists of buildings and equipment, scaff requirements and their
trafning, along with budgeting for che period 1975-1980 was
presenced and adapted. The programme was Implemented In July,
1975 wich Dr. Khan as Coordinacor. The coordinaced fodder
research programme was to be undertaken ac ITslamabad,
Agriculcural Research Inscicutes at Lyallpur (Punjab), Tarnab
(NWFP) and Sariab (Baluchlscan), Agriculture Universicles at
Lyallpur and Tandojam (Sind), Livestock Produccion Research
Insclcuce ac Bahadurnagar, and Livescock Experiment Staction,
Qadirabad (Punjab). The range/forage research was to be carried
out at research scatlons In che following #cological reglons:
tropical maricime (Dhobyi, Sind), cropical plains sandy (Thal,
Punjab), subcropical (Islamabad and Pakiscan Forest Instlcuce,
Peshawar), Mediterranean (Hazar Cunje, Quecta in Batuchiscan),
Himalayan subcropical (Juba, NWFP), Himalayan cemperace (Dirkoc,
Azad Xashmir). Because of limited funding the proposed research
was not supporced at all locaclions. Nonecheless commendable
efforecs, activicies and resulcs should be especially noced for
work at NARC (ilslamabad), Fodder Rese.arch Insticute, (Sargodha),
Ayub Research Instituce (Faisalabad), Livestock Research
Instituce (Bahadurnagar) wirch supplemental faformation from ART,
Sarfab (Quecca), Tandojam (Sind), Tarnab (Peshawar).

In 1985 , che Natlonal Forage and Fodder Research Programme
was separated co form different divisions as follows:

1) Nacfonal Cooperaclive Fodder Research Programme with
Mr. Mohammad Banares Bhatci{ as Coordinacor, locaced at NARC,
[salamabad, and under che ausplcies of the Crop Sciences
Division.

2) Nacional Forage and Pasture Programme with Dr. Noor Mohammad
as Corrdinator, located at NARC, Islamabad, and under che
auspicies of cthe Natural Sciences Division.

This separation appeared loglical because of the diversity in
production areas, as well as deflnlcion of fodder crops and
uctilf{zaclon of pasture and forage crops. Fodder crops {n Pakliscan
comprise all crops chac are used as cuct-and-carry livestock feed.
Pasture and forages in Pakistan luclude all vegecatlon grazed and
browsed by 1livescock, wich partlcular reference to rainfed flat
lands, hill lands and range lands. There 1{s no clearly defined
responsibiliclies for fodder trees and shrubs which are lopped for
feeding or browsing.

B. Naclonal Cooperative Fodder Rescarch Programme (NARC)

This programme has the direct responsibilicy of conducting
research cto meet the needs of the Barani farmers within a 70 km
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radius of Islamabad and Rawalpindi(l). In addicion, the
coordinator has been assigned the role of {ntegrating and
coordinating fodder crops research at the followlng elghec

cooperacting unicts:

1) Ayub Agriculctural Research Inscicuce, (AARTIT)
Falsalabad, {including che Fodder Research Inscltuce,
Sargodha, where cthe major research programme {s 1located and
in actuality has fodder scaff seconded to AART.

2) Universicy of Agriculture, Faisalabad (UAF), Unic "A"
(Plant Breeding and Genecles).

3) University of Agriculture (UAF), Faisalabad Unic "B"
(Chemical analysis).

4) Livesctock Produccion Research Inscicute (LPRI), Bahadurnagar.
5) Agriculture Research Insitute, Sariab (Quectta).
6) Agricultural Research Institute, Tarnab (Peshawar).

7) Agricultural Research Institute, TandojJam (Sind).
C. Staffing and Organizacional Pactern

1) The present scaff positions are diagrammed in Figure 1.
(not all positions are fi1lled at lslamabad).



Figure 1. Staff posicions In the natlonal fodder programme and
collaborating units.

NARC - Coordinacor (Islamabad)

— Sr. Scientific Officer
-~ Sclenclific Officer (2)
- Junlor Sclenctific Officer

Fodder Research Tnstlcute (Sargodha)

- Director

- Fodder Bocanist

- Agriculture and Research Offlcers (20+)

AAR1
=~ Fodder Bocanlst
~ Agriculture Research Offlicer (2)

- Guar Bocanlsc (Bahawalpur)
UAF (Faisalabad))

Unit "A"
- Plant Breeder

Unte "B"
- Anlmal Nutricionlst

LPRI (Bahadurnagar)

- Research Officer (Fodder Crops)
-~ Agriculrcure Research Officer (2)
= Agriculture Offlcer (1)

ARL (Sariab)
~ Agronomist
- Assiscant Agrouomlisct

ARI (Tarnab)
- Princlpal Investligator
- Asslstant Scientific Officer

ARLI (Tandojam)
- Agronomlist
- Assistant Research Officers (2)
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2) Summary:

The National Coordinated Fodder Programme (s based on a
sound and well-designed organizational structure. Additional
sctaffing and funding will be needed to mect future demands for
higher production of quality fodder/feed as che livestock
population expands and places greacer need for Increased cocal
digestible nucrients, mecabollzable energy, and digescible
protein from reduced land area. The concurrent need for
addicional and more highly crained staff must be ancticfpated and
should be given Iimmedlacte attentlon wlth sclection among presenc
staff and/or promising M.Sc. graduates, for Mascers and Ph.D.
training. Staff replacement for those on scudy leave are 4
necessity wicth provision made for addicfonal posiclons created to
assure and recain the cadre of tralned personnel

D. Recommendaction:

Proposed staffing pattern of the NARC Fodder program and
collaborators:

NARC: In addicion t¢tn the Coordinator, two PhDs -- Plant
breeder and one agronomist, three MScs—--one agronomisc,
one fodder tree speclalisct, one statistlclan, cwvo
B.S¢ =~ one sofl chemlsc one In planc protecclon, one
MSc as subject matter speclalisc (SMS fodder crops) to
ltase with che Farming Systems Research Program (FSR)
and with Adapcive Research/Exrension Division. The 8SMS
will 1eed fn-service FSR trafninyg as well as
internaclonal experience ac an TARC (e.g. CLAT).

AARI and Fodder Resecarch Inscicute: Among the present scaff from
3 to 5 MSC selected for Ph.D craining, ac least one 1in
plant breeding, the ochers in agronomy and relaced
disciplines. An animal nutricion unic to be
established ac the Fodder Research Inscicute with
facilicies to carry out 1Invictro and i{nvivo studies 1in
the laboratory and wich ruminants. A subject matcer
specialists (fodder crops) assigned the Fodder Research
Institute vo llase with FSR and Extenslon.

UAF: A fodder agronomist posftion Iin Unic "A" to collaborate

1n nacfonal varietal evaluacion and cultural pracclice

trials as well as the Vepartments of Animal nucricion,
Livestock Management and FSR.

LPRI: Establlshment of a Fodder Research Tnstlictute
Bahadurnagar as an adjunct to the present Livestock
Productlon Research TInstitute, under che auspices of
the Livestock Deparcment and Director General. At
Bahadurnagar would be a Director of the Inscltute, two
Agricultural Research Offlcers and two Agriculture
Offlcers., In addiciton five Research Officer (atcached
to the Fodder Tastitute) would be located at flve of
the major livestock Insclcuces [n the Punjab Province.



The present and successful working relationship between
the Research Officer (Fodder Crops) and the Animal
Nutriti{onistc at LPRI wlll serve as a model for cthose
five out—-posted as Fodder Research Officers. A subjecc-
macter speclialisc (SMS Fodder Crops) cto be attached to
the Fodder Recearch Inccitute c¢o 1li2se wlth che flve
provincial Livestock Instituctes wich FSR Extension. Two
or three of the Fodder Research Instituce Scaff
selected for PhD craining in fodder agronomy.

Note: This scheme has alrcady been elaborated and
proposed to che Secretary of Agrficulture, Purjab. Tt
should be implemunied {n 1989.

ARI Tandojam: Ac present there is an Agronomist who has heavy
administraclive responsibillcles and two Assiscant
Rescarch O0fficers who carryout research wich all creps,
having Jlimited ¢t¢ime to spend on fodder crops.

Note: Before notable advance will be realized {c¢ is
absolurely essenclal thac a fodder agronomlsc posc be
created and filled wich a MSc, one who has full
responsiblility for cresearch with the NARC Coordinacour.
Furcthermere, in the near tucure, the Provincial Deparc-
ment of Agriculture should creace a posc of fodder
agronomisc to be located at a major livestock Research
Farm (Instituce) to work clos2ly wich the Livesconck
Personnel (using the Bahadurnagar LPRI) model) aad
collaborate with che Coordinator o7 the Natilonal Fodder
Crops Research Program (NARC).

ART (Sariab): The same sictuation exiscs as at Tandojam, except
chat one assiscant agronomistc works wich all crops.
Thus, one full time fodder agronomist will need to be
posted ac Sariab. ITn addicion the Baluchistan
Provincial Department of Agriculture should creace a
post of fodder agronomisct to be located at a major
Livestock Research Farm with responsibilities as nocted
above.

ARI (Tarnab): Again, there 1is one Assistant Agronomist and one
Agricultural Research Officer who are responsible for a
number of crops. There Is urgent need for a full time
fodder agronomist and closer cooperatlion will che NARC
Coordinator. As noted above, the NWFP should create at
leasc two posts of fodder agronomists to be locaced at
Livestock Research ¥Farms one In the Peshawar Valley,
the other in the hill country.

Also the NWFP Agriculcure University should immediately
create a poslition of fodder agronomist to work closely
with the TIPAN Livestock and Extenslion Personnel and to
liase with the Coordinator of the National Fodder Crops
Program (NARC). Hopefully, cthe TIPAN Project will
create an agronomlst position, someone with experience



to work with che NWFP Agriculcural University Fodder
agronomisc.

ITI. Assessment of Research Results, Summarization and
Publication of Achievements.

A, Achievements co Dace.

A vast amount of on-station data and informaclion has been
accumulated by cthe various institutions engaged in fodder crops
research. Those respousible for past and present accomplishments
are (o be complimeunted. Annual reports have been duly prepared
and a Positlion Paper on Fodders (4) provides background
information and suggestion for continued resea.ch.

Salienc achievemencs codace were noted as follows (caken firom che
NARC Mater Research Plan on Fodder with present wrilter
interpretacions):

l. From evaluations of introduced and indigenous, species HYVs
such as berseem, lucerne, oacs, sorghum, millec and maize
developed.

2. Mulclcuc cypes such as B.N., Hybrid (Bajara-Napler, {i.e.
Pennisecum hybrid), SS hybrid (sorghum-sudan), elephant
grass, lucerne and oacs avallable and some popularized.

3. Production technology for improved cultivars standardized
(L.e seeding rates and clme, culecural praccices and expected
yielde of green fodder).

4. Quality determinations through proximate analysis.,

5. Green and dry mactter production potentlals determined for
major fodder crops.

6. Disseminacion of production technology for improved
culcivars through demonstration and zonal trials in farmers
fields in the ICT-Rawalpindl area and Punjab.

7. Prebasic ceeds of HYVs produced at the Fodder Research
Instlicuce (Sargodha) and NARC.

8. Comparative trilals of Ffarmer ylelds and improved (research)
produccion technology (showing on=-station yields to be more
than double).

Note: Despite chese notable results a tour of cthe country-
side reveals that farmer practices scill prevail and the two
stress periods in May/June and October/November continues to
seriously hamper animal output.
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B. Constralints:

These have been reviewed (3,4) and can be summarlzed as follows
(present writer”s interpretations):

1. Fodder crops considered a minor crop and thus do not receive
the priority give to food and fiber crops.

2. Inadequace funding for on-staclon and on-farm research.

3. Lack of {nformactlon regarding i{mproved practices at the
farmer level.

4, Insufficient (at some Inscicuctlons non-existence) fodder
crop—~livescock collaboration.

5. Shorctage of {nformation about fodder preservation.
6. No organized scheme for seed multiplication and disctribucion

7. Limiced TlTinkage with TARCs and other nacional fodder
programs.

8. Little market Incencive for addicional out-put of animal
producet.

c. Recommendations: Critical Review of Fodder Research,
condensed summary and publication of findings.

Even though background findings Aare available among fodder
research workers and a Master Research Plan was elaborated wich a
view towards Year 2000, che work plans and objectives appear to
be closely allied with those of past scudies. With cthe under-
taking of future planning ic seems that chis an appropriace cime
for an indepcth and cricical review of che cooperative fodder
research programs -- a State-of-the-Arts reporc. A small Task
Force of 3 to 5 fodder researchers uunder Chairmanship of che
Nactional Coordinator could assemble annual reporcs and ocher
pertinent informacion for review and critique. The summarfzaclion
might be in the form of simplified fact sheets based on findings
and recommendations for individual fodder crops. Actention should
be given to planting date, sequential dates for some types (e.g.
maize) and interval of production, with the aim of combinacions
to provide year-round feed (see Chaudhry”s Position Paper on
Fodder as a fact sheet model). Wherever possible, response ¢to
agro-ecological differences should bhe noted. These facc sheets
should be published and compiled {n a loose-leaf booklet for easy
subsequent modification, additions as new specles or types have
been {dentified and evaluaced, or removal if the occasion arisen.
Undoubtedly, such a booklect will be of value and use for
researchers, TFSR staff, training and visicacion (T&V) personnel
and other extension workers, as well as varlious 1incterested
people.
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fhis exercise will also be of benefit and value in the present
and future planning, modif{ication, and fine-tuning of the
national and provinclial research acctivitles.

D. Literature heview

The presenc writer had great difficulty {in locatlng published
informacion regarding fodder and forage crops in Pakistan prior
to and after nation separation. Recent annual reports from
various 1inscituclons were 1located (1) but apparently have not
been accumulaced I{n an central archive. Randon probing 1led ¢to
several publicacions, one even dating to 1891(8). Undoubcedly,
references exisc that conctaln valuable information, particularly
concerning past Introductions and evaluations (6). A survey of
such publications prubably would reduce the massive introduction
of countless genera and species and allow selectlon of certaln
species, their variecies, culclvars and accessions to be
evaluatced.

Recommendations: That a complete survey of literature of
fodder and pascure crops, as well as rangelands, be
initiated and updated. In fact, this would provide the basis
for one ore more MSc thesis dissertacion. Tt will be most
helpful to solicit and use studies from East Punjab.

IV. Development of a Massive Seed Multiplication Program
A. The Present Slcuaction

Tha first, foremost, and immedlately serious conscraint of on-
farm fodder improvemenc and produccion In Pakistan ls the lack of
quality seeds of presently used varieties and a scheme for
Increase and production of Improvaed and superior HYVs. In
general, farmers do not have access to fodder crop seeds of high
germinabilicy. Thus, they save thelr own seeds or purchase them
locally, the source usually being Ffarmer produced seeds of low
quality. Farmer-saved and local supplier contain a high
percentage of immature shrivled seeds cthat do not germinate or
else produce seedlings which are weak and non-competetive with
weeds. In addition, there are many Intermixed weed seeds, thus
adding Lo and perpetuating the presence and competition of
undersiable plants which usually have lower nutritive value than
those of the fodder crop. In some 1instances, limlted amount of
Imporced seeds and chose produced by local seedsman can be
purchased. This applies particularly to seeds of malize, Sadabahar
(che recencly popularized sorghum-sudan or SS hybrid), sorghum to
a limiced extent, berseem ({mported from Egypt), and an even more
limited supply of lucerne.

There are 1limiced numbers of specfalized seed growers and most
are under contract to multinationai or natfonal corporations such
as Cargill Pakistan Seeds Ltd. and Rafhan Mailze Produccs (the
latter producing reglistered seeds). These growers produce seeds
of maize, sorghum ard SS hybrids. There has been some interest by
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other seed corporatlions such as Pacific Seed, Pioneer and Dekalh.
Now that Importation of sorghum seeds, which Includes SS hybrids,
has been declared tax—-free by GOP, there will he an {ncreased
imporcaction of these types. With the recenct advenc of a so-called
fodder ctype malze chere wili also be interest among some
corporations to provide cheir named brands. These seed companfes
are not interesced {n producing, nor supplying, seeds of berscoem,
lucerne, oats, ryegrass, and cowpeas.

Two examples show that farmers will accept Improved fodder cypes
and purchase quallcy seeds.

1) It was reliably reported thac 10% of farmer fields
(largely commerical producers of fodder) within a 10 mile
radius of Lahore were comprised of che S.S.hybrid during rhe
1986 kharif season and abouc 507 during the 1987 season.
Carglll Pakliscan Seeds Lecd. expects co readily sell 90 co
100 tonnes of this hybrid seed for the same area of
produccion durlng che 1988 scason. lc should be noced chac
sale of these seeds was accompanied by a leaflec giving
complecte recommendaclons for plancing. agronomiec praccices,
pest conctrol, and management practices for mulciple harvest.

2) A commercial (local) seedman in Falsalabad reporcaed
thac he quickly sold 20 connes of lucerne seeds (his
selection) for cthe 1987 fall plancing. These were locally
produced seed from a second-year stand chat produced abouc
400 kg/acre of processed seeds. A farmer (ncencive was che
seedsman’s yguarancee of at least a 2-year scand persistancy,
tf managed according to his recommendations.

It 1s 1lkely chac the mulcinacional seed corporatlions could meec
the demands for S.S. hybrids and sorghum single-cut hybrlds. Thac
of a fodder type malze is debatable unless demand lncreases and
they can develop and market a propriletary hybrid. An interesc fin
a multlicut pearl millet will no doubc be forthcoming amony
farmers/commercial fodder producers, particularly for earcly
plancing since {t 1s not damaged by the shoot-fly. Again seed
productlion by multinationals will depend on the demand of
marketable hybrids. If farmer demands for seeds of these types
are not met by seed corporations, they can then be produced under
the following schemes.

B. Proposed Village - Contract Seed Multiplicatlinn Schene.

The major fodder crops not Illkely to be produced or Imported by

multinational and national seed corporatlions 1include mostly che

rabl crops of berseem and Persian clovers, oats, ryegrass,

lucerne und possibly che kharif crops of fodder malze, pearl

millec and cowpeas. Lf found to fit {nto cropping schemes, Lablab
purpureus (lablab) {s a future possibilicy.

The Village-Contract Seed Multiplicaclions Scheme can be organized
wichin the private sector along with government gupporct. [t 1is
suggested thac the scheme be estatlished In the Punjab and 1If



sdccessful then expanded into other provinces,

1) Success of the scheme will depend to a great extent
upon collaboration of local seed merchants who already have
experience and expertise in seed multiplication, processing
and marketing of various types of seeds. In fact, they may
be seed producers and/or have local contracts for multipli-
cation of selected crops such as various vegetables.

Mobilizatlon of selected local seedsmen should be initiated
by the Secretary of Agriculture. In some Iinstances 1t may be
necesgary to provide financlal bakcing or 1loan support to
set the seed multiplication scheme in motiou. The
Agriculcural Development Bank of Pakistan seldom, Lf ever,
makes loans directly to small farmers. In the Village
Contract Seed Multiplicacion Scheme, however, loans would be
made to the commercial seedsmen who ln turn provide inpucts
on a credit basis co the village seed growers.

2) Another essential component will be seed grower super-
visors who will select village farmers as seed growers and
provide guidance in all aspects of produccion, {.e. land
preparation, planting, required inputs, agronomic practices
irrigacions, pest control, field roguing, harvesting, and
threshing.

3. A seed agronomist(s) will be needed to coordinate the
seed supervisor activicies, assist Iin farmer training and
guldance, field Inspections, etc.

4, Village seed growers will be provided a contract wich
the following agreemencs:

a) Prescribed acreage of a given fodder crop.

b) Promise to follow Instructions as ouclined in the
contract

c) Seeds provided by the seed grower supervisor alongwich
Inputs on credic, to be repald from value of the
harvested seed crop.

d) Technical know-how for growing seeds that free of
weeds and off-type plants, harvest and care of the
seeds, etc.

e) A guaranteed price for the seeds.

£) Repayment of credit when seeds are turned over to cthe
seedsman.

Note: It should be recognized that more contractual decail
will be required as formulated by the secedmen, seed grower
supervisors, and seed agronomists.

Once the harvested seeds have been collected from the seed grower
they will be assembled act a central location for cleaning and
processing. At present there are only large, centrally locaced
seed cleaning and processing plants (e.g. Punjab Sced
Corporation) for wheat, rice, malze, cotton, but which could also
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handle fodder crops seeds provided chere {s sufflcient volume, In
the long run, a greacter number of smaller seed processing plancts,
strategically located, will be more effeccive for fodder crops
seeds., After processing, samples will be extracced for purity and
germinacion tests. Resulcs from these cescs are provided hy che
seedsman as a display of guaranty cto che seed buyers (farmers).

c. Baslc (Foundatlon) Seed Scocks.

The seedsmen and seed grower supervisor musc have access o a
supply of Basic or Foundaclon seeds co assure that grower seeds
conform to geneclc purlcy and agronomic descripcion of che
{mproved varlety (cultivar). Tc will be che responslibilicy of che
fodder <c¢rop plantc breeder or che sponsoring f{nscitution (e.g.
Fodder Research Instltute, Sargodha; NARC, Islamabad; che
proposed Fodder Research Instituce, Bahadurnagar (LPRI) to
produce and provide pre-basic (Breeders) Seed. In some inscances
the sponsoring agent will alsoe produce Baslc (Foundatinn) seced.
In others Basic seed might be produced by contracc prowers,
following che model for Increase of cotcon seed.

Note: A Word of Caucion: In the begianing years of
escablishing che Village-Concracc Sced Mulciplicacion Scheme
the number of varieties (culclvars) of any one fodder crop
should be limiced. At a lacer clme culclivars for specified

agro-ecologlcal regions can be {ncroduced.

Furthermore, it may be necessary to selecc specific sites
for seed produccion, l.e. areas where high yvields of qualicy
seeds can be obratned, for example, {fc is already known chat
seed producclon of lucerne s besc adapted co more arid
areas with {rrigaction,

D, Fodder Crops Seed Consnlcant and Training of Nacionals.

To assisc in organizacion and {mplemencation of che Villaga-
Contract Seed Mulciplicaclon Scheme ic is recommended chac a seed
speclalist spend time as a consulctanc (2 ¢o 3 months, perhaps
with repeated visits) to provide 1ideas, organlzatlional planning,
production, harvescing, processing pcocedures, etc. A suggested
consulcant is Mr. Johnson Douglas who has such experience in
several countries. Anocher source of expercise is Mississipl
Stace Universicy: Dr. James Delouche, Stace Seed Lab., Mississipi
State Univeristy, Mississipl Scate MS 39762. Of underlying impor-
crance will be craining of Seed Apronomiscs who should have short-
term experience at Mississi{p! and/or Callfornia. Furthermore, it
{s suggested chact one or more Seed Agronomists be selected for
advanced training at the Master”s or Ph D level.

V. Packages of Fodder Crop Technology.
A. The present situation.

As previously noced a mass of on-statfon fodder crop data and
Iinformati{on exists but 1iltcle on-farm testing has been



undertaken. The Annual Technical Report for 1986-87 from the
Fodder Research Institute, Sargodha noced zonal observational
fodder tials of berseem varieties at 7 locatlons and green fodder
yleld trials of oat varieties at 6 locations. These were placed
on government farms In the Punjab Province.

An objective set forth in the NARC Master Research Plan on Fodder
Crops (3) staced "To develop an out-reach program through on-farm
testing of improved varieties and production/management
technology". The same report noted the demonstration of improved
fodder crop varieties and their production technology on farmer s
field in 1irrigated areas of the Punjab, IRDP Centres {in cthe ICT
area of Islamabad and Rawalpindi under an out reach program. As a
result and impact of these trials more than 100 tonnes of seed of
different i{improved fodder crop varleties from Fodder Research
Instictute, Sargodha, and 25 tonnes seed of lmproved oac varleties
from NARC were produced and distribuced to Interested growers
during 1986-87. The farmers urged that more 2eeds be made
avallable as they were convinced of the technology.

In realicy, chese are not on-farm trials as usually defined. To
expedite the transfer of fodder crop technology, however, 1ic
might be of greater farmer benafit at the present to by-pass
conventional on-farm trials supervised by the researcher and co
collaborate directly with FSR and ocher farmer relaced
Institucions in dissemination of information. Two examples will
fllustrate and substanctiace this approach.

1. At the Proka Livestock Production farm near Falsalabad,
and a part of che Faculty of Animal Husbandry (AUF), a
clear-cut on-farm demonstration (validation) was observed as
carried out under the FSR program. In adjacent canai flelds
was a) An excellent stand, relacively weed free and highly
productive plancing of berseem using high-qualicy seeds and
b) a very poor lrregular stand, excessively weedy and much
less produccive plancting of bersecm using low-quality farmer
seed. This simple comparision has effectively convinced
local farmers of the value of improved seeds, buc the
problem is availability of such seeds at the present time.

2. In the Hala vicinity of the Pattoki Livestock Produc-
tion Project a number of demonsctration plocs of improved
practices were located on farmer filelds, e.g. berseem
Plancing using high-qualicy seed, ryegrasstberseem mixcures,
early planted Afgoyee fodder type malze, {improved oact
variecies. These are used for farmer fleld days.
Unfortunacely, the farmer practice was noct a comparative
part of the demonstration but there werao nearby flelds under
farmer condictions.

A further and encouraging collaborative FSR-Fodder crops plan has
been discussed for the 1988 kharif season using cowpeas as a
fodder '"catch crop" after wheat {n the Islamabad area (personal
communications, Coordinator, Nattonal Fodder Crop Program).



B. Formulacion of Fodder Crops Technology Packages.

Many simplified validation crials can be puc togecher using on-
statlion information already available.

Note: Ic is essencial that chese trials (plans) be kept very
;Tagle —-- a comparision of ctwo treatments, 1f one or more
additons then kept so as to be easily and readily understood
by farmers and commercial fodder grouers.

For example, a comparision might be berseem alone (quality seed),
berseem+ryegrass, and cthe local farmer practice. An addicional
treatment could be 1/2 of the berscem+ryegrass topdressed wich N
and 1/2 not top-dressed or ryegrass alone, or berseem+oats, etc.
Similar, combinations can be puc together for kharif Crops.

Any of che fodder researchers can develop such packages of
technology buc a coordinated and systemacic approach will be more
fruicful. 1t 1s suggested that che Task Force for review of
research, summarization of daca, and preparacion of Ffact sheets
(see seccion ILI-B) assume the {iniclal responsibilicy. They musc
do so judiclously and with wisdom so as co keep packages simple,
pertinenc, and to a minimum. They should consule wich FSR
personnel and cthe Subjecc Matcer Specialsics 1in developing
packages for local areas.

C. Developmenc of Year-round Feed Programs

The formulacion of cechnology packages alms at tLransfer of
Improved practices, use of higher qualicy seeds, ucilizatlion of
superior variecles, and incroduction of new fodder specles or
types. They can also be an effective means of developing and
demonstrting year-round fodder/feed programs. There is sufficlenc
Informaclon presently avaltlable to show thac a full 12 monch
fodder/feed supply is possible.

A calendar for produccion and supply of year-round green fodder
was formulaced using combinations and/or sequential plancings of
malze or malze+cowpeas (single cuc), S.S.hybrid (multi-cut)
berseemtryegrass (multicut) and ryegrass alone (multi~cut) at the
Bahadurnagar Livestock Production Research 1Instituce (personal
communication. R.O, Bahadurnagar).

A similar calendar was developed using combinations and/or sequ-
ential plantings of malze or maize+cowpeas (single cut),
sorghum+guar (single cut), berseemtoats (mulcicut), and oacs
alone (single or double cuc). These calendars and other have
applicacion on governmenc and large farmers.

In a simflar manner, the agronomist at che Pattoki Llivestock
Produccion lnscicute puve together a year-round scheme using
combinations of maizet+cowpea, sorghum, S.S5.hybrid, sugarcane
tops, berseewm+rycgrass, and oats. These were veriflied on small
farms, but as yet not adopted by livestock farmers nor commerical
fodder growers,
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Likewise, a year round shcme for use of fodders (malze, sorghum,
S.S8S.hybrid, pearl millect, mazenta =-- an experimencal malize x
teosinte cross, but no seed available at present -- cowpea, guar,
berseem, oats, lucerne) on 24 acves in a three-year rotacion was
proposed {4). This plan was based 1in part on informatlon from
Bahadurnagar Livestock Production and Reseacch Instlctute.

All of these year-round calendar are coc complex for small
farmers. They are based on production of green fodder and do noc
include crops residues, especlially wheat and rice scraw. The
latter provide more than 407 of the present feed supply 1in
Pakistan and will contlnue to be used by small livestock keepers
for year to come. Nonetheless, year-round feed programs can bea
devised using green fodder production of presently avallable
types along wich the widely used crop resfdues (mainly bhusa
treated wich the urea, buffalo dung as noced fn Secclion IX A8).
These wifll need to be validated by on-farm trials then
disseminated by FSR. It should be emphasized that such trials and
demonstrations must be kept to simple combinacions.

VI. Movement of Fodder Crops Technologyv onto Farms.
A. FSR Approach

Once fodder crops technology has been packaged, FSR and adaptive
research usually assume responsibilicy for 1location of contact
farmers, establishmenct, management and ucflization of the
demonstratlons (validactions). FSR {5 wel] established within
selected carget arcas, working primarily wich wheat, rice, malze,
cotivon cropping patterns. As yet very licecle fodder crop
technology has been 1incorporaced inco on—going programmes, buc
Information {s ready for packaging and disseminacion. A beginning
18 underway and hopefully will increase as fodder crops recelve
more prominent and national recognition.

As fodder technology i1s moved into the FSR programme (¢ must
become a parc of the on-going progamme and che presenc or
projected target areas. It [s essential chat the fodder
researcher be 1{nvolved {in the {in-service tralning programmes.
Furthermore, he should visit the demonstratlion sites whenever
possible, participate in field days and farmer meetings. This
allows him to gain firsc-hand informatlion about the performance
of the fodder crops on farmer flelds, farmer responses and thelr
feedback. In this way on-station research becomes more farm-
problem orienced.

The Subject Matter Specialist will also be directly {nvolved {in
the inservice-craining and movement of packagas onto the farm. In
addiction he will participate in field days and provide farmer
feedback to the researcher.

As the FSR programmes develop, activitles will eventually
expand into an array of agro~-climatological regions and
ecologlc sub-regions. This, then, permits further evaluacion of
fodder crops under dilfferent environmencal condttltons and
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enhances refinemenc of the research programme.

B. Recommendation: Village Task Force for Transfer of Fodder
Technology.

Since FSR has a planned program at present, it is suggesced cthac
a Task Force be formed to be composed of a Fodder Agronomlisc,
Livestock Management Officer, Adapclive Research Offlcer (in
esgence a Subject Matter Specialisc) and extension two sctaff
members. The Task Force members would be selecced from their
respective unics and receive in-service training from FSR, Fodder
Crops Research Programme, Livestock Management and Animal
Nutrition Programmes.

They will assist in developing simplified packages of technology,
combining fodder producclon and use of feedstuffs (crop residues,
bhusa, silage, hay), aspects of animal healch for movemenc oncto
farmers.

Note: The FSR demonstraclions ac che Proka Livestock Farm,
AUF (near Faisalabad) will serve as a model.

FSR will assist in locaclng an area covered by several villages
In which the Task Force will concentrace and focus by locacing
demonscracionns on contact farmer filelds. From chis heginning,
other task forces can be organized for an expanded village
programme .

Note: The cask force musc have supporc of researchers 1in
chelr respective units, financlal backing, mobilicy, and a
source of qualicy sceds for on-farm demonstratlons and
subsequencly for farmer discrlibucion.

VII. Modification, Adjustment and Prioricization of Fodder Crops
Research.

A. The present sicuacion.

A criclcal review of the fodder crops programmes will reveal
that portions of the on-golng research is somewhat repectitive of
past trials and studies. Areas of questionable research 1include
on-stacion trials with differenc levels of N and P where land has
previously bEen fercilized, use of radiacion or neutrou treatmenc
of fodder crops for Increased herbage production, helght and
frequency of cutting as well as leaf number and area of different
varieties of commonly used fodder crops, continued evaluatlon of
the 35-year old BN hybrid which is seldom used by farmers,
variecal tescing of berseem when past trials have shown no
significant yleld differences. These examples are by no means
unique to Pakistan but are nored to illustrate that too often
research 1s carried out for the benefic of resecarchers and/or
administrators and not based on farmer prohlems and needs.

Having noted these examples of redundant resecarch, {1t will, of
course, be necessary to conduct trlals of agronomic practices
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with fodder crops not commonly grown at present, e.g. SS hybrid
(multicut) millet (multicut), cowpea {intersown with maize and
sorghum, and new varleties (cultivars) of fodder crops. Such
studies should be taken to on-farm trials for validacion after
one or two seasons of on-station cescing.

B. Goal, plant of work and research accivities.

Although not clearly stated in the Master Research Plan
Year 2000 (3), the goal of the fodder crops research programme
might be summarized as follows: To use informatfon obtained from
all collaborating units 1in developing economical and practlcal
year-round fodder/feed programmes and to collaborate in thelir
transfer to lilvestock farmers and commercial fodder growers with
options applicable and adaptable to different ecological regions.

An aim of the nacional fodder research programme {s to develop an
integrated system whereby each cooperating resezrch Insticucion
constltutes a vital component, with NARC as a nucleus inscitucion
to provide fodder crops information. The plans of work and
research activicles as adopted in 1985 for ecach Instituclon are
outlined in Table 1., They were based on objectives setc forth in
the 1975-1980 programme. Essentially these research activities
represent present objectives of the on-going programmes (1,3).
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Table 1. Plan of work NARC and Collaborating Units.

Fodder Res

Research activities NARC Ins. AART |UAF"A" |UAF"B"| LPRI|Sariab |Tarnab Tandojam
1. Evaluation of fodder specles b4 X X X X b b X X
and variecies.
2. Breeding and selecting X X X
superlor type.
3. National uniferm variecal cescing X x X X X X X
4, Agronomic and cultural praccices. X X X X X p.d X
5. Chemical (proximate) analysis. x
6. Livescock evaluacion trials X
of fodder.
7. Developmenrt of year-round X X X
feed prograumes.
8. Seed mulciplication of HYVs X x X X X x
and discribucion.
9. On—-farm demcnscraclons and X X X
outreach.
10. FSR collaboracion. X

X:

location of research activity.
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The Rearch stracegies and objectives set forth in the Mascer
Plan : Year 2000 include the above research activities and wlll
also 1) emphasize crop-livestock ortented research with an
efficient farming syscems chrust, 2) develop suicable technolo-
gies of fodder preservation for barani and mountalneous areas, 3)
develop dual purpose fodder types e.g. pearl millet lablab,
cowpea etc., 4) give acttenclion and evaluate the use of fodder
trees as livestock feed, 5) strangchen linkages with Interna-
tional Agricultural Research Centres (TARCs), 6) provide
in-service tralnlng for fodder researchers.

Note: These goals, aims, objectives and plans of work are
sulitable for present activicies and future projects with
certain linkages wich the llvestock sector and TSR,

c. Adjustmencs and Prioricies

The following suggescions are guldelines for consideration of
future acclvities. More decails for specific crops and other
areas of research are discussed in Sectlion IX and X.

. Based on a crictical review of present and pasct
research, choose one or two superior selectlions or variecles for
producction of Basic seeds, {f noc already underway. The crops
should include those not available, or not likely co be available
from mulcinational corporacicas, namely berseem, shafcal, oats,
ryegrass, mulcicuc sorghum and pearl millec, cowpeas, possibly
lucerne. Consultacion should be made wicth mulcinational
represenctacives to confirm these choices and determine whether SS
hybrids, single-cut sorghum and forage~type malze can be provided
through their sales.

a) Cooperate in a scheme to mulciply chese seeds
through the proposed Village Contract Seed Multiplica-
tion Scheme (Section IVB), independent seedsmen, and/or
government farms.

2. Formulate simplified fodder/feed packages of technology
(Section VB) and collaborate 1in thelr movement onto farmer
fields (Sectcfon VI).

3. Concencrate on those specles and varilecles of crops
presently used and/or shown by prellmlinary data to be
promising; more on-farm testing of these.

a) Limitc fncroduction of exotic mateirals; no more
than 10% of activicles.

4, Collaboration and integration with the llvestock sector
1n evaluation of nutritive value and animal performance;
provide seeds of the chosen superior varieties to the




livestock farms and animal scientists in the universicies
for thelr evaluations.

5. Close the gap of fodder shortages by examining
practices to extend the productive interval of fodder crops,
forage conservatlon, and use of crop residues (again colla-
boratlon with the Livestock Sector.

6. Concencrace breeding and {mprovement on SS hyurids,
mulcicuc pearl millet, sorghum and mazenza; continue

upgrading of sced quality of the chosen fodder crop
varieties.

7. Tniclacte scudies wich fodder trees and shrubs.

Note: Tc 13 realized that not all of these suggestions nor
recommendatlons in Section IX and % can be implemented,
simulctaenously and will, ia fact, occur over several years.
Furthermore, che success of these modifications and
adjustmenes as well as any acclvities of cthe National Fodder
Research Program and Collaborating Unics will be dependenc
upon budget, trained personnel, facillties, and loglistical
supporec .

VIII. Proposed Pakistan Fodder and Forage/Pasture Hetwork.

With the 1985 separacion of che National Forage and VFodder
Research Programme 1into cwo componencs 1)National Cooperative
Fodder Research Programme and 2) National Forage and Pascure
Research Programme, chere has heen lictle {integraclon and
cooperatlon bectween or among resecarchers of che cwo enticles.
Furthermore, there is limited collaboratlon of eficher programmes
with the 1livestock sector=--animial nutrition and Ilvescock
production/management (the excepcion beiag Bahadurnagar LPRI), As
a furcher anamoly, c¢hare 1s restricted contaec between che
fodder, forage/pasture, livestock researchers, FSR, and extension
personnel(including the Adapcive Research Unic).For effective and
well-stcruccured fodder and forage/pisture (including range
managemenc) programmes there must be I(ntegracion wich che
livestock wunits. Researchers {n each entity should not only be
cognlzant of cthe others activities but must be Involved in and
allied with certain aspects of cooperatlve projects. For
dissemination of findings and mavement of research results onto
the farms ic {s essential that fodder and forage/pascure
researchers have close contacc and work wich FSR and excension
personnel.

The organization and fmplementation of a National Fodder and
Forage /Pasture WNecwork provides a common meetlng ground for all
of these units. The necwork can be defined as an associacion of
individuals with common Interests, In this case animal
feedstuffs, It 1is a mechanism to 1tnk participants for
enhancement of rescarch and extension capabilicies, dissemination
of informatlon and germplasm, and formation of groups to solve
problems effeccively. On-goilng accivitles are presented and
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discussed at annual or predecermined meetings and chrough
publication of a newsletter. New i1deas can be Introduced by
formal and 1informal training gfven by outside consultants and
peer groups within the network. Opportunities are usually creaced
for critlcal examinatlion of itndividual and instictutional
activicies. Coordinacion of research 1s encouraged, complemernca-
tion enhanced, duplicacian reduced, and the value of
multilocation testlng strengthened. Transfer of technology
becomes more effective and efficient. Notworks have activicies as
annual meetings, workshops, group wonitoring, training and
coordinated efforts of research, on-farm demonstrations, T&V,
atc.

A number of models exisc (9,12) but che following organiza-
tional scheme Is proposed f[or Pakiscan. Membershlp wouid be
solicited from among the 1isted organizations, 1nsticutes and
unics.

Figure 2: Organizacional scheme for a Pa.iscan fodder and
Forage/Pasture Network.

AR/E PFF /PN FSR
Il ’ Z1 1] ’ I ) ||
\ mmmmmee R W / \ —mmmeee / ~
| ] \NCFRP} |t 1 \NF/PPI | | |_|_ [AnSci] ||
VAR \ o e \ ] e \
|1 11z 1l |_|
PFF/PN —=——-- Coordinacing unit of tue network.
NCFRP -~ Nacional Cooperative Fodder Rescarch Project and

collaborating units.

NF /PP - National Forage/Pasture Project (inecluding rangec
managemenc) project and collaborating units.

An.Sci. - Animal Nutrition and Animal Produ:tion/Mansgement and
other livestock seccor units.

FSR - Farming Syetems Research Programme.

AR/E - Adaptive Research and Extension personnel.
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Critical factors for success of the network:

1) Coordination by one person for the day-to-day
responsibilicies and operation of the network. A committee
provides general guldance, but success of the nectwork 1is
largely dependent on the c¢oordinacor. He must possess
leadership abilicy, broad experience, keen interesc ¢to
advance the career of others, be well organfzed and a sound
office manager, have writing skills, prepared co spend time
travelling, tactful and understanding of others.

The coordinacor will be locaced at NARC witn a qualified office
staff, be responsible for record keeping, collecting informatlion
from member unics and participants, preparing a monthly or
quarterly newsletcter and have access for {cs printing, as well as
funds for distrlbution.

2) A newsleccer {1s an f{mportant component of the network.
It should be published regularly to create and malntaln a
link among members of the network as weli as outsiders. It
should be of reasonable quality, simple in format, contain a
mixture of opinions, news, sciencifliec and practlcal arcicles
written by members, and widely dlstributed.

3) The network should have broad goals, a [lexible
approach, a strong emphasis on farming systems, and be basad
on widely shared problems that are clearly defined wich
options for solutions.

The aims of the network are l) to Increase the effectives of
research and transfer of technology by providing support and
encouragement and 2) co help overcome communication problems.

Goals include 1) improve research planning, 2) encourage research
1n areas of murtual incerest to particlpants, 3) strength
technological capacity within participating units, 4) enhance che
In-councry 1information base, 5) assisc in ctraansfer of technology
and extenslon of research developments, and 6) develop a network
base for long-term contacts both Iin- and out=-of-country.

The network accivities are planned by the coordinator and a
steering commictee composed of elected officers and
representatives of participacing units. An annual general meeting
{s an I{mportant activity for election of officers, review of
research results, FSR and extension activities, discussion of
plans for the coming vear, and prepared talks on various fodder-
related topilcs.

Qutside funding {s necessary in the organizaticn, establish-
ment ~2nd functioning of the network, to supplement in-country
funds so that acquisition of foreign exchange 1s not a problem.
Networks are attractive to funding agencies as research and
development tools because of their 1) effective use of
established personnel and institutions, 2) flexibility 1in start-
up and alteration in planning, and 3) minimal requirement 1in the
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way of formal agreements. The International Development Research
Centre of Canada (IDRC) has been active 1in promoting and
supporting networks. USAID has also expressed interest 1in
supporting networks {n some countries.

IX. Strengthening Linkages with IARCs and National Programme .

As a means of 1) keeping updaced and abreast of on-going
research elsewhere, 2) stimulacing and moctivating researchers,
and 3) enhancing {in-country reseuarch, I{nkages must be
established with reieted IARCs and var'ous natlonal programmes .
This can be accomplished by 1) correspendence -- primarily names
placed on mailing lists to regularly receive newsletters and
publications (e.g. CSIRO, CIAT, ILCA, PANESA, ICARDA, ICRISAT,
Indian Fodder and Research Ceucre, Jhansi, U.P., and various
lnstitutions in the USA), 2) attending and participacing in
training programiwe: and workshops, 3) invicing scaff from cthese
Institutions as consultants and workshop leaders, 4) visitation
to these instltutions, and 5) excrange of germplasm,

An example of the benefits obtained from such a linkage was
the field workshop organized and carriled out {n cooperatlon with
Jepartmenc o.S Sclencific and Industrial Research Crops Division,
(DSIR) New Zealand. Particlipants not only received instruccional
expertise from a New Zealand researcher but also entered into and
were a part of establishing fifcld crials and demonstrations. In
fact, inforosstion and data are still being obtained from the
field crials.

The writer strongly favors a plan to support travel for a
group of fodder researchers to selected universi{tles and
Inscitutions. The 1list of Pakistan natlonals might {nclude 1)
Coordinator, National Forage Research Program, 2) Director Fodder
Research Institute, (Sargodha) 3) R.0. Fadder Crops, Bahadurnagar
LPRI and 4) Three Agronomists working wich fodder crops at the
Agricultural Research Instltutes located at Tandojam (Sind),
Quetta (Baluchistan), and Tarnab (NWFP).

Trave! plans might include the following:

1) University of Florlda, Gainsville, 2) Coastal Plains Agricul-
tural Experiment Station, Tifton, Georgia, 3) Texas A&M
University, College Station, 4) University of Callfornia, Davis,
5) University of Hawail, Honolulu, and 6) CS!") Pasture and
Forage Research, Brisbane. Contact persosns at these inscitutions
could asist with intervelews andi local traval.

X. Fodder Crops Specles and Types —-- General Information,
Utilization and Research

A. Rabi (Winter) Fodders.
1. Berseem syn. Egyptian clover (Trifolium alexandrum). This

annual specles provides the major rabl season fodder, being grown
from the lower Sind northward into the lower vallies of Swat
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district.,. Tt frequently {is sown with sarsoon (brassica),
sometimes with oats, and occasionaly wlich wheat (upper Peshawar
valley). Recent studies are underway 1in mixture with annual
ryegrass. Six to efght kg/ac of seeds may be sown from mid-
September through the month of October. The first cut s ready 50
to 60 days after sowing, about 40 days in wincer (but longer in
the north), and 25 to 30 days in the spring. Yields are highly
variable, being 20 (plus) tonnes/ac on farmer fields and over 50
tonnes (fresh weight) with improved praccices (on-scation), from
4 to 6 cuts. Forage often contalns no more than 10% dry matcer.
If seeds are to be harvested the final cutting is late March.
Agaicl and Pachalcl varieties are somewhat superifor to the old
variety Mescavi and ecocypes which exist after years of farmer-
saved seeds. Studles have shown 1ltcle no difference among
varieties and ectopes when high quality seed 1s used for sowing.

Suggested Research:

a) Conctinued seed purification by mass selection of
superlor types, increase of baslic seed, on-farnm
demonstrations compared to farmer-saved sced; eliminate
breeding by radiation and neutron treatment.

b) Agronomic trlals in mixture wich anuual ryegrass
(using seeds from the Bahadurnagar selecction) 1in
different agro-ecological zones and on-farm trials.

¢c) Agronomiec trlals with varlous oat varieties,
particularly an early selection to supplement the
wincer decline of berseem.

2, Persian clover syn. shaftal (Trifolium resupinatum) -- an
annual which replaces berseem, particularly under barani
conditions and at higher elevations. Only farmer~saved seeds are
avallable and may be of poor quality. Seeds are much smaller than
berseem, 2 to 3 kg/ac being sufficlent. Shaftal is sown alone or
and sometimes mixed with wheat, occasionally with oats. When sown
alone, and poor a stand occurs, volunteer weeds, indigenous
Medicagos and Vicias, along with brassica will be found. Forage
ylelds are lower than berseem but plants are more leaty.
Research has peen neglected, primarily due to the attention given
to berseem but shaftal is stil1ll an important fodder crop in many
parts of Pakistan.

Suggested Research:

a) Collect seeds from different agro-ecological areas wicth
evaluation at NARC and Tarnab, possibly NWFP Research
Station at Mingora; varietal (cultiver) puriflication of
superfior ecocypes production of basic seed for further
multlplication,

b) Agronomic trails alone, in mixture wich annual ryegrass,
with oats, and with wheat; on-farm trials compared to farmer
practices.



3. Lucerne (Medicago sativa) =-- This valuable 1legume has been
known in Pakistan for many years., One reference to Baluchlsctan
in 1891 noted 4 or 5 cuts per annum and up to 200 mounds/ac fresh
welght where irrigaced and manured (8). Lucerne {s still a
prominent fodder crop in the higher elevations of this province,
being commonly grown In orchards. The highest yielding varlety
(local ecotype) is Kandahara, having good cold tolerance. Lucerne
18 not widely used in the hill lands of NWFP, but recent trials
at the Jabba Sheep Farm (Mansehra District) have demonstrated ics
potential without irrigation.

In the 1lower elevations lucerne stands are less persistant
and most small armers use 1t as an annual. On-statiou trials,
however, show that it will persist three or more years, producing
up to 50 tonnes/ac fresh weight in the first year. Plant growth
and yields decline in mid-summer due to the heat. Some farmers
relate reduced milk production during this time with an adverse
affect of lucerne. In actuality, this depression is a climactlc
effect on cthe animal, but the lucerne may also be more highly
dignified because of reduced growth and leaf shatter.

Reportedly two cypes exlst Iin che Punjab, namely an annual
form and persisting varieties. It 1s suspected that harvest of
seeds In April and May has caused selection towards the annual
which 1s avallable {n local markets, but this has not been
verified. Varletal tests at the Fodder Research Inscitute,
Sargodha, and ocher locatfons have shown some yield differences.
A blend of so-called Types 8 and 9 appears to have advantage and
the percentage composition Is being examined. Uncll a scheme for
commercial production is avallable, however, the value of a blend
will soon be losc wlth farmer-saved seed.

A practical view of lucerne production in Pakistan suggests
that lucerne holds little or no advantage for the small farmer In
irrigaced areas where land is at a premium. A perennating crop,
such as lucerne, produces less blomass per unlt area than a
sequence of annual crops. Its use and value on government and
large private farms, howver, can be justified, particularly 1in
view of high quality forage. In fact, Lf very large areas were
avallable for high tonnage output there might exist the
posslbility of exporting a pelleted product.

Suggested Research:

a) Continued varietal testing, especially in different
agro—-ecological areas, using a broader spectrum of varieties
and cultivars to include materials from the northern and
southern USA as well as proprletary material from
mulcinational seed corporations. It is likely that different
varieties are needed for the warmer and cooler climatic
conditlons. Furthermore, {it 1s 1ikely that a multinational
brand-named variety can be more readily avaitlable than in-
country produced sced. Eliminate the use of radiation and
neutron treatment as a breeding technique.
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b) Collect genetic material (ecotypes or varlous saecd
sources) of the so-called annual type and evaluate at
different locatf{ons; determine {f the annual form 1is
Medicago sativa or another species; examine the beneflts of
an annual type as a means of closing che gap of stress
periods, alone and In combination with oats and ryegrass.

c) Agronom{c studies in on-farm trials.

d) Determine areas best adapted for seed produclon;
conduct agronomic and seed produccion trfals in these areas.

e) Reduce number of proximate analysis: no need for all
plots.

4, Red clover (Trifolium pratense) -- This s a bilennial
specles belng evaluated at limited sltes {n the hill lands.
Preliminary results 1look promising buc plantc longevity may be a
deterrent to its use where land area is limlced.

Suggested Research:

a) Observactional plocs of a larger number of variecies
from northern USA in a number of agro—ecological areas.

Note: This should not be glven high research prioricy.

5 Birdsfoot trefofl (Lotus corniculatus) -- This perennial
species was collecced In Baluchistan (n the lace 1800s (8) and
occurs in some parcs of the NWFP. It might have limiced value as
an escape specles or intersown with {ndigenous grasses.

Suggested Research:

a) Observational plots of a few varleties from New York
State, USA, not a high priority item.

6 White clover (Trifolium repens) -- This specles has beconme
naturalized 1in the cooler regions of Pakistan aud regenerates
from shattered seeds. It occurs spontaneously and provides fodder
when other mixed specles are cut, as well asg grazing. It 1s
unlikely that other Introductions will be as productive as the
above mentioned species.

7. Oats (Avena sativa) -- This specles has been used as a fodder
crop over a long period of time i{n Pakistan, being second to
berseem in total counctry winter feed production. Tt 1s highly
regarded as a commercifal crop around cicies and larger villages,
being cut and carried by humans and transported by animal drawn
and motor-driven vehicles. A higher percentage of oats 1s slngle-
cut but in mixcture with berseem and shaftal can be double~-cut.
Time of planting from late September to mid-December extends the
season of fodder avallability. Yields are highly wvarlable but
often exceed 50 tonnes/ac of fresh material. Local selections
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have a wide leaf: stem ratio and are susceptible to various
diseases. Improved varieties are more leafy, possess disease
resistance or tolerance, and produce more biomass, Variecies are
being screened for early, medium, and late types but much
overlapping exists In regard to maturtity classification.
Selection should probably be based on cleariy distinguishable
early and late types. On government farms oats 1s sometlmes used
alone or in mixture with berseem as silage, quality being
determined by fine-chopping and excent of packing. It could also
be used for hay, perhaps taking a double-cut then left for hay or
seed, saving the straw fcr 1Inter facding,

Suggested Research:

a) Continued seleccion of early and late types with
leafiness and discase resistance, the late type tested for
multi-cut; Intercrossing of llnes as needed.

b) Limited on-staclon varietal and agronomic testing and
more nationally organized on-farm crials. Fertllizer trials
on-station where land has been continuously fertilized has
litcle or no on-farm value.

c) Continued production of basic seed stock but more
effort directed toward seed production for farmer use
(Section 1V).

8. Wheat -~ Not only is this the most imporcant food crops in
Pakistan but {t serves a dual purpose role Iin livestock
production, namely fresh-cut fodder and straw (bhusa, when
chaffed) What 1s more widely used as a fodder crop than {ndicated
In published material. In the hill lands and mountains of N.W.F.P
and Baluchistan {t {s more important than oats when grown alone
and in orchards, mixed with berseem or shaftal as on-farm and
commercial fodder. When cut early, plants regenerate new tillers
for a second cut or graln production. In these and other barani
areas brassica 1s often {ntersown wlth wheat, being pulled as
fodder when needed.

In the higher elevations of the NWFP wheat straw is not shredded
but stocked for later feeding. Elsewhere, bhusa is saved 1in
mounds. It {s estimated that 50% or more of livestock TDN comes
from bhusa, being higher for some dry animals. The organic matter
digestibility of wheat straw is about 43%. A number of physical,
chemical and blological methods have been attempted to 1improve
Intake and digescibility. The mosct simple, cheapest and
successful i{s urea ammonla treatment as developed by the Division
of Animal Nutritton, NARC. As bhusa 1s scored in the normal
manner an aqueous solution of 5kg urea plus 10 kg cattle or
buffalo dung Is sprinkled over each 100 kg of straw. The treat-
ment process {s completed In 4 to 6 weeks. This procedure
Increases intake by about 80% and digestibility by 50%.

Note: This simple procedure 1is ready for immediate movement
onto farms. Simple technology packages of fodder crops (rabi
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and kharif) 1in combination with treaced bhusa should be
developed for on-farm demonstrations (Section VI B).

Suggested Research:

a) Obtain seeds of recommended varleties from Wheat
Research Institute plus selecclion (varieties) cthat are
leafy, for fodder yleld trials in different agro—ecological
areas; planced alone, In mixture with berseem and wicth
shaftal; used as single-cut and multicut; effect of cutting
on grain producction.

b) Limited agronomic studies may be needed, but probably
will be comparable to recommendations for oats.

9. Barley -- At one cime grown as a food crop in Pakistan, barley
now has limited use {n the brewery industry. It 1is still planced
as a fodder crop 1in some areas, particularly Baluchistan and the
NWFP. Generally, 1t 1is sown alone but also Iin mixture wich
berseem and shafctal. No fodder yield daca were encountered.
Barley possesses notable tolerance to saline and drought soils,
more so than octher cereals. In the barley breeding program at cthe
Ayub Research Institute one variecy can be double cut, then
produce an acceptable graln yield.

Suggested Research

a) Obtain several varieties from the barley breeder at
Ayub Research Institute for fodder yleld trials in a number
of locaclons; planted alone, In mixcure wlith berseem and
shaftal, used as single-cut and multi-cut; effect of cutting
for fodder or grain production.

10. Tricicale -- This crop has been evaluated as a poctentcial
fodder crop and found to be lower yielding than oats.
Furthermore, f{t is more stemmy and less leafy. Thus, 1t should be
abandoned as a fodder crop unti{l more promlsing types are
developed.

11, Ryegrass (Loliun multiflorum - annua2! and L.perenne -
perennial) =~-- Both types have been evaluated at several
locations, the annual form being more productive for fodder. One
variety from Australia has been grown in various trials at the
Bahadurnagar Livescock Production Research Institute since 1976.
In 1986-87 a 103 ha block was cut twice then left for seeds
producing 400 kg/ac. This {s being repeated in 1987-88.
Undoubtedly, natural selecclon has occurred so that a well

adopted and highly productive type has evolved.

Note: Seeds from the field should be harvested as a source
of Basic (Foundation) seeds for further multiplication,
evaluation at other {institutes, and on-farm trials
(demonstratlons). This selection should be glven a local
name cor speclific tdentity. Repeaced sowings should be made
each year In an isolation block (to prevent intercrossing),
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plants cut two or three times before seed production and
thus maintained as a source of Basic seed. Seeds of this
selection can be {included in the village-contract seed
multiplication scheme (section IV) and/or provided to local
seedsman for increase.

Fodder produccion trials at LPRI showed that ryegrass alone or 1In
mixture with berseem possessed a higher dry matter content,
ylelded more total dry matter and crude protein durlng winter and
early spring than berseem alone. Other advantages of ryegrass
include growth compatibility with berseem, f{lling Iin spaces not
occupied by berseem, provision of more digestible energy, and
extending the growing season when repeatedly cut and not left for
seed. The ryegrass—berseem mixture with repeated cuttings has
been successfully demonstrated in farmer flelds by the Pattoki
Livestock Production Institute.

Suggested Research:

a) Seeds of this newly named varlety should be made
avallable through the national fodder crops program for
extensive agronomlc trials, alone and in mixture with
berseem and shaftal, at collaborating units, provinctal
experiment stations and livestock farms: placed on farmers
fields via FSR, the Village Task Force (sectlon VI B),
extension.

b) Addicional annual cype varleties should be obtalned for
cooperative trlals, particularly varieties from California
for evaluation at lower elevatlons and from Oregon for
higher elevacions.

Note: The tetraploid type will probably be of Tittle valne
in Pakistan since it i{s more scemmy and less leafy.
Furthermore, {t readily crosses with the commonly used
diploid varieties, thus producing triploid seeds and sterile
F plants.

12, Brassica -- This oil crop is frequently sown with berseem,
providing increased fodder from the first cut. It is also mixed
with wheat and pulled along with weeds as fodder. Volunteer
plants appear with wheat, oats, barley, and i{n non-cultivated
areas, being pulled or cut for livestock feed.

B. Khartf (summer) Fodder.

1. Maize -- When used as a grain crop the stalks and leaves of
maize are kept as stover. Malze also provides green fodder, being
planted alone or In mixture with guar and cowpeas, sometimes with
millet. When sown as fodder, 40 kg/ac of seeds are broadcast,
with cutting begun at the time of barley flowering. Even as a
graln crop, the sowing rate may be increased, plants being pulled
as fodder until an appropriate stand {s attained for grain.
Staggered dates of sowing permit sequential harvests. If planted
too early in the spring, however, plants suffer from shoot fly
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attack. In some irrigated areas maize 1s sown at 100 kg/ac, cut
at early flowering, and sold as a commerclal fodder crop. The
agoyee varlety 1s being popularized as a fodder malz., producing
higher yields than the older Akbar variecry. This has become a
common practice around Karachi where transport by trucks exceeds
200 miles from the city. Yields may surpass 20 tonnes/ac fresh
welght at each harvest. Malze provides excellent sllage when
harvested in the soft-dough stage, chopped finely (pleces of one
Inch) and flrmly packed to exclude air. On government and large
farms it is stored in pit or bunker silos. Small farms very
seldom make sllage.

Suggested Research:

a) Obtain potencial fodder types from the CIMMYT collec-
tion for comparison with Afgoyee, Akbar and other local
varietles, 1including commerctlal types from mnultinational
seed companies. These trials need not be locaced at more
than two or three sites.

b) Basic seed increase for further mulciplication.

2. Sorghum syn.jowar (Sorghum bicolor) =-- This specles s used

for both grain and fodder, usually a single cuct bhut multicut
varietles are belng evaluated. A number of varletles are
avallable for barani and {irrigated areas. Some have sweet stalks
but others are hon-sweet, some more disease resiscant than
others, but all are susceptible cto the shoot fly. Under
irrigation sorghum can be sown between March and August, In che
barani areas with the onsec of rains. If sown as fodder, 32 kg/ac
are used and for grain only 8 kg. When a graln crop 1s taken the
stalks are used as fodder if still green or saved as stovers for
later feeding. As a single~cut crop, fresh weight averages about
20 tonnes/ac but multicut types under experimental condicions
approach 50 tonnes (15 to 20% dry matter).

Suggested Research

a) Continued maintenance of germplasm and varietal
testing, 1including commercial hybrids; 1limited on-station
and more on-farm trlals.,

b) Breeding efforts directed towards a multicut fodder
type; pre-Basic and Basic seed Increase for further
mulciplicacion.

3. Millec syn. bajra (Penninsetum ameriancum) -- This {s an
Important dual=-purpose fodder and graln crop In the lower
elevations, especlfally in rain-fed areas. For fodder le L3 grown
ds a monocrop or mixed with maize and sorghum. Seeds may be sown
from April to August under {rrigation and just before summer
rains in barani areas, using 5 to 6 kg/ac. For years only one cut
was made for fodder or graln (stover saved for later feeding).
Even though a fodder type was Introduced some 20 years ago 1it,
too, was used for single-cut until 1987, At the Fodder Research
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Institute this varlety was planted early in a mulci-cut trial,
three cuts as fodder in a vegetative stage then left for seed.
Fodder yields approached 20 ctonnes/ac, not too different than

single-cut.

Suggested Research:

a) Continued germplasm evaluation of the dual-purpose type.

b) Additional introduction of multicut type, especlally
from Tifton, Georgia; breeding efforcs placed on the mulcicut

type.

c) Continued seed purificatlion of the present (old)
varlety and development of a composite.

d) Extended testing of the mulcicut varieties on-statlon and
on~farm; also farmer demonstractions.

e) Seed mulciplicaclon of the multicut varletles.

4, Sorghum=Sudan grass hybrid =-- The Interspeclfic cross has
been used [n various countries for a number of years. In fact,
the first Pakistan release was made from the Malze and Millet
Research Insticute, Yusufwala i{n 1972. Unfortunately, because of
seed production problems 1t was not distrlbuced co the public.
Interest was renewed in recent years with realizatlon of the
value of repeated cucttings, high fodder ylelds, and good qualicy
forage when cut In a vegetatlve stage of growch. A problem of
hybrid seed production exlsts within cthe country, primarily due
to non-synchronization of the parental lines. This has been
overcome by some seed producers and at varlous 1institutlons by
using compatible parents and techniques to obtain timely pollen
production. Even with increased In~country seed production, there
are also present supplies of hybrid seed from multinational
corporations. With farmer demand, chey probably can supply the
major seed requesc.

The S.S. hybrids can be planted early (about 8 kg/ac from
mid-February Iin some localities) but are subject to shoot-fly
and borer damage. Nonetheless, the later the sowing the fewer cuts
and less fodder. In general, sowing will be made after wheat
harvest. The first cutting 1is ready in about 60 days and
thereafter at 45 to 60 day Intervals, cuc {in cthe vegetactlve
growth stage, with varlable fodder ylelds chat can exceed 50
tonnes/ac fresh welght. Farmers are accustomed to allowing lacer
maturity for 1lncreased tonnage and must, therefore, be
enlightened as to more frequenc cutting and value of quality
forage. In fact, che final cut can be prolonged, plants cut and
bundled, stacked upright in shocks (bundles in a tepee form) for
drying and later use. Farmer should not save sceds because a
fodder yield decrease of about 20%Z will be experienced due to F2
plant segregants. A fact sheet and verbal explanation of §.S.
hybrid use will be of benefitproduction, proximate analysis, and
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nutritive value of the more promlnenc species found in irrigaced
land and baranl cropland areas.

Suggested Research:

a) Decerminacion of fodder production and proxlmate analysis
of selected species; secasonal availabilicy of fodder;
nucricive value in collaboration wich the llvestock sector.

Note: To carry out this accivicy will requlre a full-time
fodder Agronomist. Tt wlll be necessary for him to locace
trees of varlous ages on publlic or private propercy, 4drraige
for thelr long-term use (in some {instances pay a rencal
fee); collect data as noted above; in some lnstances recurn
the herbage to the owner and In others accumulace sufflcienc
amounts for animal digescibility and performance scudies.

1. Leucaena leucocephala (commonly referred co as leucaena,
sometimes 1pil-{pi{l which {s the Philippine designaclon) -- This
multi-purpose legumlinous tree 1s given attention in this report
because an effort ls underway to pupularize ics use as flre wood
and soll enrichment (nitrogen fixatlion) when properly inoculated.

The species (s {indlgenous co troplcal America and the cimn
of incroducclion into Pakiscan has not been ostablished. It iy
lisced by Khan () as Leucaena glanca, "cultivaced in both wlings
of Pakistan but fodder value not recognized". Stngle trees and
small plantings occur throughout the lowland areas of Pakistan
where wmoiscure s sufflicient for establishmenc, buc the herbage
{s scill not used as livestock feed. Apparencly, the roots become
nodulated by bacterta (observed) which vegetates in the soll, buc
this may not be the most effective straln of Rhizobium for
enhanced nitrogen fixation. T

The forage may not be used in Pakistan because of mimosine
content. This proteineous compound causes serlous dlsorders in
both monogastric and ruminant animals. fn some countries,
however, ruminants possess {n their microflara a bacterium which
degrades che mimosine and permits a high=leucaena diet (up co
1007%Z) without damage to the animal. This bacterium may not exist
within cthe microflora of Pakistan ruminants. Lf not, it can be
introduced by having a source of rumen and adding 1c co the
foodscuff of those lacking this organism., Furthermore, 1c is
passed among animals cthat feed from the same trough.

The seed coat of leucaena 1is extremely hard but readily
scarified by pouring boiling water over the seeds (in a
contalner), leaving the seeds covered for one minute, then
draining and cooling them in the shade. Seedling growth 1s slow
and they must be protected for about six months, especlally from
grazing animals and parcticularly goats. The place for leucaena
has not been agreed upon but it probably fits best on the inside
of bunds, along roadways and pathways, fleld boundaries, etec. In
some countries alley cropping {s practiced, {.e. leucaena plancts
closely spaced In rows placed 10 to 15 feet apart with cropping



between rows. As yet 1t has not been decermined that alley
cropping 1s appropriate for Pakistan.

A wide array of germplasm Is available wichin Pakiscan but
there 1s no organized scheme for evaluation. Leucaena suffers
from cool weather and frost damage, losing {ts leaves but
recuperating with warm temperature.

Suggested Research and Activities:

a) The Coordinator of the National Fodder Research Program
assume responslbility for assembling germplasm, obtaining
sufficlient seeds, and organizing unf{form trials in various
locaclons to decermine forage productivity and seasonal
availabilicy, under different cutcting and spacing regimes.

b) Importation of specific and effecclive Rhizobium for

comparative scudles with the local strain; 1In cooperation
with a solls microbiologisc.

c) Obtaln seeds of Leucaena pulverulenta for trials in
cooler areas (from Texas A&I).

d) Establish nurseries for seed production.

e) Participate in on-farm trials and prepare an
inscructlonal fact sheec to accompany seed distrlbution.

£) Collaborate with antmal nutritiontsc and bacceriologisc
to determine 1f the mimosine bacterium exlsis among the
microflora of ruminants in Pakistan (procedural informaction
from CSIRO, Brisbane.)

XI, Forage and Fodder Conservation

A, Hay Making

Conservatlion of hay 1s not common practice {in most of
Pakistan, except In the higher elevations where the native
grasses are cut after maturing and drying in situ, then stored for
winter feeding. This is not a quality product. At the 1lower
elevations, many farmers need the forage when drylng conditions
prevail during April and May. Then, when forage s again
available in June and July ralas are likely.

Haymaking on government, milicary and large farms should be
no more difficult 1in Pakiscan than ILn other countries. Crops such
as lucerne, ryejgrass alone and {n mixture with berseem, oats and
multicut millet are sultable for hay. Berseem alone will be more
difficult becauce of lush growth. These crops lend themselves to
mechanicsd hcy making, using appropriate equipment for cutting,
windrowing and baling. The Englneering Section of NARC can no
doubt, prcvide advice for {import of needed lcems and plans for
thelr manufacture within the country.
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On small farms haymaking wll] be more difficule because of
operation size, use of hand labor (possibly labor shorcage),
shortage of forage and lack of appropriace technology (know=how).
It can be doae on a small scale, however. Crops such as oats,
ryegrass alone or mixed wich berseem and mulecicule millec thickly
sown for productfon of small stems and cuc justc before headings
are suicable for hay. They should be cuc, swached, and allow ¢
dry uncil very litcle julce extrudes when a handful of the plantcs
are twisced, noc allowed to dry uncll chey break. The ryesrass
alone or wicth berseem will need to be turned on the second dav
afcer cutcing. These can then be collected ac the end of cthe
second day or on the chird day and placed on hay cocks == poles
about 6 feec long constructed as a triangle with the base pole
longer and some 2 feec from the triangle base, two such trlangles
placed cogecher on a slanc, rops tled or wmade co {interlock, cwo
other poles lald across the base poles. The oats should be cut in
the milk or sofc dough stage and can be buudled afcer one or two
days drying cime. Then bundles are sec uprighc, heads couching,
some 10 to 12 bundles In a single hay cock. The millec ean also
be bundled probably requiring one wmore deylay day, and placed In
a stack similar to oats for complece dryving.

B. Silage making

Silage {s made on some livestock rescearch scacions and
government ftarms using maize, sorghum and oacs. Elephauc gLrass,
the Pennisccum hybrids, S.S.hybrids, and millec can also be used.
Plec or bunker cype sflo are most common., Some "good" silage
resules but some {s noc so "good", with much spollage ovccurcing.
Stage of plant developmenc when harvesced f{s Imporcanc, but for
the most parc, there Is a need for an appropriace cutter and
chopper. Fine chopplng 1s a necessicy -- pleces no more than one
inch In lengch, Packiang with compacclon is a musc. The bunker or
pit silo should be g0 cecustrucced to allow packing wich a
tractor. Tc should be open, at leasc on one end for the plc cype,
to allow casy access for packing, dralnage, and entry for
teeding. Adequace coverage wich plascic and soll, malze stalks,
etc. 1s needed for furcther excluslon of air.

On small farms, silage making will be more difficulc. Small
pit silos were observed but poor quallty silage was noted because
of large-cut stalks, inadequate packing and exclusion of ailr. The
same crops mentioned above are suicable., A small plt~cype silo is
adequate, preferably plastic-lined with holes in cthe bottom for
drainage. The most {mportant features aro proper stage of crop
harvest, fine chopping, packing and compaccion, secure covering
to exclude alr. An above ground type, small silo should also be
servicable. This requires a plascic bag (10 mil or more) some 5
feet in dlamecer and 8 cto 10 feer long. A circular sctructure musct
be builc, for example poles lashed together, with che bag fitted
inside and the tops draped outward over the poles, some holes in
the bottom of the bag. The material cto be ensilad {s placed in
the bag after proper cutting, assured f{irm compaction as filling
ls accomplished. This packing, as well as that in che ple silo
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can be performed with a farm-made tool for tamping. It is easily
constructed using a piece of a log, approximately one foot 1in
diameter and one foot in length, with two small (5-foot lengths)
attached upright on opposite sides of the wooden block, used as
handles 1in compacting the ensiled material. After filling, the
base, the open end (top) is firmly tled and the small stack well
covered.

Note: These simple techniques for hay-and sllage making on
small farms can be evaluated and modified at NARC or one of
the Collaborating Research Units; a fact sheet (guideline)
prepared. They can readily and easily be demonstrated on-
farm.

XII. National Forage and Pasture Program

The writer did noc have the opportunity to become acquainted
with this program but suggested that a short~term consultant
spend time reviewing and evaluating the past and present research
then assist in formulating guidelines for the future. This person
should have long-time experience with grazing-rangelands In arid
condicions, hopefully in several countries.
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Itinerary and Schedule -- Fodder Crop Consultant (1988)

15 - 16
17
18
19
20
21

23

24
25
26

27

28

29

30

31

1

2

3

Travel Gainsville, Florida - Karachi
Arrive Karachl

Karachi/Hyderabad

Farm visic to Jhudo, Mirpurkhas District.
Hyderabad/Tandojam

Sind Agriculture Universitcy

Agriculture Research Institute

: Hyderabad/Tandojam/1s lamabad

Atomic Energy Agriculture Research Centre
Islamabad
USAID/ARD and USAID/MART
National Agricultural Research Centre
Barani Agricultural Research and Development (BARD PROJECT)
Islamabad/Sargodha
Barani Livestock Research Institute
Kheri{ Murat (Actock District)
Baran! Agriculture Research Institute
Chakwal (Jhelum Districc)
Fodder Research Instltute
Sargodha (Sargodha District)

Sargodha/Fatisalabad

¢+ Falisalabad —-- USAID Guest House
: Faisalabad

Farming Systems/Command Water Mgt. Proj. Shahkoc
Proka Livestock Centre, Faculty of Animal Sci.
Universicy of Agriculcure, Faisalabad.
Faisalabad

Ayub Agriculcural Research Institute

Faisalabad

Nuclear Institute of Agriculture and Biology
(NIAB)

University of Agriculture Faisalabad

Bahadurnagar
Livestock Production and Research Inscltute

Bahadurnagar

: Hala, Punjab

Pattoki Livestock Project Project (GTZ)

: Lahore

Visit Punjab Government officials, Gargill
Pakistan, Milk Pak.

Lahore

Visit with Agricultural Journalists and former
Minister of Agriculture.

Travel Lahore-Quetta
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April

April

April

April

April

April
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16-17

Quetta

USAILD/MART Project, Arid Zone Research
Institute,

ICARDA, Agricultural Research Institute, Sariab,
Livestock Department Headquarters, Baluchistan
Foresctry Department Headquarters, Baluchistan

Travel Quetta-Islamabad
USAID/Winrock Forestry Projecc

Peshawar

Agricultural Rescarch Institute, Tarnab
Norchwest Frontier Province Agricultural
University, Pakistan Forest Institute, Peshawar

Peshawar - Mingora (Swat Districet)
NWFP Agriculture Universicy

Mingora ~ Mansehra - Islamabad

NWFP Agricultural Research Station, Mingora
(Swat District)

Jabba Sheep Farm (Mansehra District)

Islamabad

Preparation of Report

Review of TFindings - NARC Coordinacor National
Fodder Research Progranm.

Briefings - PARC Chalrman, Member Crops Sciences,
USAID/ARD, COP MART/Winrock.

Travel Islamabad-London-Atlanta~-Galnesville.
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Chonological Order of Interviews and Discussions
Fodder Crop Consultant (1988)

Sind Agriculture University

Dr. A.Q. Ansari, Vice Chancellor

Dr. Sahmsuddin Tagar, Dean Faculty Crop Production
Mr. Ghulam Nabi Kalwar, Assoc. Prof. Agronomy

Dr. Umed Ali1 Buriro, Asst. Prof. Agronony

Dr. Kazi Suleman Memon, Assoc. Prof. Sulls

Dr. Ghulam Hussan Soomro, Chair. Livestock Management

Sind Agriculture Research Institute

Mr. Altaf Hussain Chaudhry, Director
Mr. Mohammad Khurshld Rajput, Agronomist

Atomic Energy Research Centre

Dr. A. R. Azmi, Director

Islamabad: USAID/ARD

Dr. H. Patrick Pecerson, Chief

Mr. Richard H. Goldman, Deputy Chief

Mr. Hurry Dickherber, Agric. Program Officer
Dr. Curtis Nissly, Project Officer MART

Dr. Abdul Wahid, Program Specfalist

MART(Winrock)

Dr. Bi1ll C. Wright, Chief of Party

Dr. Takumi Izuno, Research Operations
Dr. Murray Dawson, Farming Systens

Dr. J. Cordell Hatch, AV Communications
Dr. Ted Buila, Training

National Agricultural Research Centre (NARC)

Dr. Abdus Salam Akhtar, Director General and
Member Animal Sciences (PARC)
Dr. Mumtaz Ahmad, Project Director, Barani Agric. Res. Dev. Project
Mr. M. Banaras Bhatti, Coordinator, Fodder Resear:zh Program
Dr. Noor Mohammad, Coordinator, Pasture and Forage Program
Dr. Amanat Ali, Coordinacor, Anlmal Nutrition
Dr. William Pringle - Barant Agric. Res. Dev. Project

USAID/Winrock Forestry Planning and Development Project

Dr. Eugene Ostmark, Chief of Party
Dr. Michael R. Dove, Project Anthropologlst
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Barani Livestock Research Institute, Chakwal

Mr. Gulzar Ahmed, Agricultural Chemist

Fodder Research Institute, Sargodha

Dr. A. R. Chaudhry, Director
Mr. Mukhtar Ali Mukhtar = Fodder Bocanlist

Farming Systems/Command Water Management Project Field Day, Shahko

Dr. Abdul Majid - FSR Coordinacor
Mr. Mohammad Arshad - FSR Site Coordinator Shahkot
Dr. Shahid Ahmed, Director Land and Wacer Resources (PARC)

Ayub Agricultural Research Institute, Faisalabad

Dr. Muhammad Hussaln Chaudhry, Director Wheat Research
Dr. Asghar Jalees, Director Agronomy

Dr. Tufail Ahmed, Director Pulses

Mr. Abdul CGhafoor Asi, Fodder Bocanist

Mr. Anwar Zafar, Malze Bocanlist

Mr. Mohammad Shafi1 Quari, Barley Breeder

Nuclear Institute of Agriculture and Biology, Faisalabad

Dr. Kausar A. Malik, Head Divislon of Soil Blology

University of Agriculture, Faisalabad

Dr. Manzur Uddin Ahmed, Dean, Faculty of Animal Husbaundry
Dr. Abrar Hussain Gilanl, Director of Research

Dr. Munawar Ahmed Lial, Prof. Animal Nutricion

Dr. Sadaqat Hayat Hanjra, Assoc. Prof. Livestock Management
Mr. Mohammad Tufai, Asst. Prof. Fodder Agronomy.

Livestock Production and Research Institute, Bahadurnagar

Dr. Yaqoob Lala, Director
Sheikh Abdul Waheed, Research Officer, Fodder Crops
Mr. Chaudhry Abdul Hameed, Agric. Resecarch Offlcer.

Pattoki Livestock Production Project

Dr. Hubert Krischke, Agronomist
Mr. Tariq Mahmood, Counterpart (Agronomist)

Lahore

Dr. Zafar Alcaf, Secretary Agriculture Punjab

Mr. Javed Qureshl, Secretary Livestock and Dairy Development
Dr. Aslam Yousaf, Research Manager, Cargill (Pak) Ltd.

Mr. Yawar Ali Manager, M1i1lk Pak

Mr. Sadiq Qureshi, Agricultural Journalist

Mr. Malik Khuda Bakhsh Bucha-Former Agriculture Minister
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Quetta

Dr. Dyno Keatinge, Chief of Party, ICARDA (Arid Zone Res.Inst)
Dr. Asghar All{, Sclentific Officer, ICARDA (Germplasm)

Mr. Rana Asghar, Scilentific Officer Range Management

Mr. Nazar H., Khiliji, Asstc. Agronomist, ARI, Sariab

Mr. Yunus Khan, Secretary Livestock Department Baluchistan

Mr. Faqlir Mohammad, Direccor Research Baluchistan

Mr. Durrani, Secretary, Forestry Department, Baluchistan

Mr. Ghias, Conservator of Forest

Peshawar

Dr. G. M. Khattak, Vice Chancellor, NWFP Agriculture Universitcy
Mr. Mohammad Siddiq, Director Research, NWFP Agri. Uni.

Syed Muslim Shah, Asst. Agronomist, ARI (Tarnab)

Dr. Raymond G. Cragle, Tean Leader, TIPAN (Univ. 111.)

Dr. William Seiders, Extension TIPAN (Univ. T11)

Dr. Kenneth L. McNabb, USAID/Winrock Forestry Project

Prof. M. Hanif Qazt, Chairman, Planc Breeding, NWFP Agri. Univ.
Dr. M. Bashir, Director Livestock Res. Instt. Surezai (Peshawar)

Mansehra

Dr. Jamshed Khan Jadoon, Deputy Director NWFP Livestock Research
Station (Jabba Rescarch Farm)

Islamabad

Dr. Amir Muhanmed, Chalirman, Pakistan Agricultural Research
Council (PARC).

Dr. M. Yousaf Chaudhri, Member (Crop Sciences) PARC
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