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INTRODUCTI ON
 
The National Cropping Systems Prograt, 
 'C P) was initiated 1n Nepal in 1977 

within the Division of Agronomy of the Departnent of Agricutlture as a part of theHM/USAID-supported Intezrated Cereals Project. Within thc first yeer of
 
establishing 
the 	CSP, five Cropping Systems sites ( PhumiPm.i in iaski District,Khandlari in S9nkc1huwasabha District, Lele in Lalitrur District ni Chauri Jahari
in Rukum District in the mid-hills anC two sub-locntiono in 1,irsa District in
 
the Terai, one rainfed and one irriated) were in opar,: tinn. In 1W0, 
 an 
additional site was initiated at R~itm NITr.rr in Chitwrn District in the Inner

Terai. All Cropping Systems 
 sites -.re curreotly in operation. During the
 
intervening years, nuLmerous 
 reports I,- bee . ublished that document the resea"4
activities that have ocaurred including bo th socin-econ, a n-' [*ronomic aspocts. 

From the outset, the CSP has 	b'uen Wer of the Asi n Farming7 Systems

Network (previously called the Asin' 
 Crqainr Systems Network) supported by IRRI.

This has allowed sciunti3ts w7rkin- in 
 the ,2inJcpaJ to ctively participate

in the evolution of 
Cropping Systcms Rcsearch -nd E:t nsicn -Methodologies throu4
 
frequent contact 
ad visit w.ith scientists iarkinLg in .iimiar programs in other
Asian countries. In c.ddition, scientists in Nep:l h-tve J-rsoble to take
 
advantage 
 of tr-ining cpportunities in Crorin2 Syst rs N<: hodblogies at IRRI
and to benefit frm the idvice of IRIf scientists desij-.td t, surport the
Network countries through frequent in-country visits. This inter, ction has 
led to a similar ar.proach that is being fc_-lowcd by the Network countries in 
their Crnpping Systems Pnrgrsa "hich was -ou.-.n:,.ri:,edin an IRI publication
entitled, A Methdolvfc,o U.fZ i hH.G. Ztndstra 
et al (198 1 ) available from IRfl. 

//-	 IADS/CP Senior Cropping Systems A'oronomist, L DS/ICP (ro ping SystemsAgronomist and HI1/Division -f .
 
Agronomist, respectively.
 

Agronomy Cpping Syste..ms. -ISistrnt 
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The CSP has provided -,I -.lmost tLi ,u situation in iUepal f or interactiveresearch in farmers' fields that hjs involved biologic,, scientists (primarilyagronomists), s:-ceono:pi; n3 f.armrs working tog:ther Is ,. tem. It hasbeen unique for iepil in t!h>t socio-eOcclnists ha, been involved in the preimplementaLtion -nd jinplcmcntti(,n rhns,.not,rd r-s h;.s usu.-lly been the case,as only post-implement-.ti.-an :Jr'v ter:. l rc of socio-economists

helped to reinforca the ro. 
has 

of th f rr.rs ind their fanilies as p.rt of the 
team. 

The objLctivs of the CS' have been: 

1. To devalop a bettor understanding of the Farming Systems that exist in 
th, siletdc Cropping Systems sites. 

2. To conduct, ith this bisis of undf-rstniding, research in farmers' 
fields with ,.et:vc f'rmer participation to identify raluvnt technolo
gies for improving- qi?. j_)rQuqtjon thrt -ire ccmptible with: a) house
hold god.s, resourcus and tther components of the F,-xming Systems andb) existing or -t.nti:iIy forsiblc iinr--.structure support agencies
(AIC, Sajhn Coop. r tLves, "DB/W) -cac, the extension system. 

3. To prcvide a link between crop rese.rlob instf.tutions (Discipline
Divisions and Vton.?l Crop Cera odiiy "rogrons) ml farmers through
tcsting new tccnology rocon-iendtions in farmers' fields. This allowsfeed-back of farmer-tested strengths and weaknesses in the recommenda
tions to the concerned institutions. Et i2so llows the possibility
for modification -and refiner:.ent of the recommenndations with former 
particil),ti.)n to facilitAte adoption. 

4. To develop suite.1le a-tension methidologies to extend useful crop
pz'oduction technolof.ges verified in the Crepaing Systems sites to 
other sindlz.r aro.,as for simil.r verification there ond eventual 
x--anion into ,!ofinl -,rua production progrmns, 

The CSI has triud to achieve these objectives through the gra.dual evolutionof useful research -iid e::t:ensia methodologies at the six Cropping Systems sites.Although the umph:sis has been on improving the ar 
the Farming Systems 

of 
at thu v.,rious sites, o orts have been m'-.A to understand

other components of these F.,rming Systcms .ud their relfttionship to crop 
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This early maturing rice variety is being rapidly adopted by farmers because of 
its superior yield performance. Perhaps, more important, however, is its early 
maturity which reduces hail risk and allows farmers more time for land prepara
tion to plant winter crops. 1.amaltar 3 has particularly reduced the tight turn

around times between crops with the Rice-Wheat-Maize pattern. 

Early rice varieties like K-39 offer more latitude for farrers to consider 

crop intensification. This, coupled ith the interest that farmers shownhave 

in growing crop like oats or vetch in winter for direct use 
as fodder or Leucaena 
(Ipil-Ipil) fodder trees to feed livestock, has been one of the prime reasons 
that Pumdi Bhimdi was selected as the site to initiate crop-livestock research by 

the CSP. 

Livestock Activities 

Livestock production is an integral part of the Farming Systems in Pumdi 

Bhumdi. According to the key-informant survey conducted in 1978, the average 
household with five to six members (three involved full time in farming) and
 
cultivating 0.87 ha owned seven head of livestock. These 
 included an average of 

1.7 buffaoes, 1.45 bullocks, 1.0 cow, 1.15 calves, 2.36 goats, 4.90 poultry and 
0.36 pigs (Mathema, 1980). Reslts concerning livestock ownership from the 1983 
survey referred to above are presented in Table 3. It shows the general expected, 
trend for more livestock per farm as farm size increases. However, this survey 
concentrated on those wards in Pundmi Bhumdi Panchiynt with mainly ethnic groups 

who do not consume poultry and pork resulting in their absence. This seems to 
'6e compensated by the rel- tively high numbers of female milking buffaloes which 

is somewhat consistent across farm size categories. Table 3 also indicates the 
high livestock pressure on of land for theeach hectare smaller farm categories 

which diminishes as farm size increases. 

Milk sale is an important income generating activity among many farmers at 
Pumdi Bhwmdi. The 1978 survey indicated that sale of fresh milk and milk product 

accounted for an ,verage of 67%of the benefits to omning livestock at Pumdi 
Bhumdi (Mathema, 198), Table 4 presents the .results of the 1983 survey pertai

ning to the current estimated milk production, use and value to the surveyed 

farmers. Milking buffa-lo are imjortant in all four size categories and percent 
of milk or milk products sold is higher for the smaller farms (Categuries I & II) 
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peaking for those farms in Category II which range from 1.0-1 .5 ha total land 
area. The larger farms consume more of the milk produced which probably reflects 
that the telative vlue of reveue from selling milk may not be as inportant for 
cash generation as it is for the smaller farms tendwhich to be deficit producers 
of food grain arnd other food crops. 

The survey conducted in 1983 also investigated the livestock feed situation 
of the surveyed farmers at Punli Bhumdi. Although estimates of available live
stock feed through interviewing farmers is 
 subject to considerable error, Table 5 
presents the results derived from the survey. As expected, the survey confirmed
 
the increasing availrbility of crop associated
residue with increasing farm
 
size. It is of interest to note, however, the corresponding large increase in
 
availability of green fodder from fodder 
 trees as farm size increases. The
 
relationship of gr;ain fed to livestock does not differ greatly between Farm
 
Categories and probr.bly reflects the priority for feeding grain t, l .ctting buff .
loes which are similar in numbcTs across the four categories ralthough working 
bullocks are also fed grain during peak work peliods. 

Table 6 attempts to estimote the total livestock feed energy available and
 
that required to maint-ain the average number of Livestock Units (See Table 3 for
 
a definition) for the farms surveyed in 
 1983. This exercise is more to illustrate 
gross differences rlated to farm size and no+. to relate precise value estimates.
 
The results indicate the probable feed energy deficits prevalent for the small
 
farms in Categories I and II rs indicated 
 by the negative energy balances. To 
meet these deficits, these farmers must rely on collecting grasses and weeds 
on and off-farm and purchasin, additional feed. The deficits are certainly under 
estimated because no allowrnces have been made for alternite uses of crop residues 
such as thatching, livestock bLding etc or non-use of some residues. In many 
Cases, livestock of farms in C-ategories I Pnd II probably are not being fed much 
above maintenance levels leadling poor productionto and performance. The larger 
farms in Categories III and' IV -ppenr to have sizable feed energy surpluses 
especially from crop resilues. This is supported by observations that larger 
farmers sell crop residues, especially rice straw, for which a ready market exist 
Also they tend to use more crop residues for livestock eedding purposes resulting 

in comparatively higher --mounts of compost. 
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The 1983 survey PLso attempted to document the livestock feeding practicesof the surveyed farms and to ccntrast these practices according to the differentfarm size categories. It was evident, as expected, that the availability'of thecommon crop residues used as livestock feed (rice, finger millet and wheat strawand maize green and dry stover) was more prevalent for the two larger size FarmCategories III and IV nd was fed for longer periods of time during the yearcompared to the astwo smaller sized Farm Categories I and 1'. It was also apparentthat the length of time during the year that green grasses and weeds were collectedfor livestock feed was substpntianly greater for the smaller farms. a This entaiJledmuch higher proportion of lnbor use for this purpose for the smaller farIms as 

compared to the larger farms.
 

The length of time that green fodder from fodder treesyear was fed during thewas somewhat similar across al farm size categories (from mid October tomid May). However, a review of the data in Ta',le 6 would indicate that the amountsavailable on a daily basis would be quite low for the smaller farms. 
Grazing of livestock .ppeared to be more prevraent for the larger size farms.There was a tendency for ye-r-round grazing for the larger farms whereas thesmaller farms 
genrlly grazed their livestock from mid-October until June
restricted grazing during the monsoon 

and
 
period. This probably results from
main factors. First, two

the period from mid-October to June coincides with the time
that much of the lowland is frlow. 
 Therefore both smaller and larger farms
advantages take
of these fallow fields for grazing. Second, many of the larger farmshave sizable areas of lnrnd not under cultivation (see Table 3). Some of theselands are used for grazing, probably throughout most of the year,cularly useful from June 
but are parti

to October when no fallow fields are available to graze.Most smaller farmers do not have acoess to such land or to only very small areas. 

The overall picture that resulted from the 1983 crop-livestock survey atPumdi Bhumdi concerning livestock feeding that the smaller farmswas in FarmCategories I and II had 
much less, readily available livestock feed throughout
the year including both energy rourhages (straw etc) and high quality greenfodders. The period from Januxary to June was especially critical for both typesof feed. Larger f.rms in Farm Categories III and IV were considerably betteroff, es-pecially for energyi roughages, but the availability of high quality greenfodder to combine with the roughage was also limiting during the dry season from 
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January to June especially for farms in Farm Category III. Recalling the parti
cular importance of milking buffrlo at Pumdi Bhumdi aic the corresponding impor
tance of milk sales, especially for the smller farms, it appears that the mostevident first step in integrating crop and livestock production research shouldfocus on increasing the tivailrbility of feed sources, with particular emphasis
on high quality green fodders for use during the dry pro-monsoon period, to
increase buffalo milk production and improve the quality of available fodder
 
throughout the year.
 

STRATY FOR CROP-LIVESTOC( RESEARCH AT FU!IDI BHUM 
The Cropping Systens Research Methodologies that 

Pdi 
have been followed atBhumdi and the five other Cropping Systems sites have basically involved 

four activities as follows: 

Cropping pattern trials are implemented to test both improved versions of

existing cropping patterns and new, alternate cropping patterns in the 
predominant land types. 
 The nature of these trials is lased on the

information hase continuously broadened as insight and experience are 
dovlcpnd over time, 
Trials are modified as neee d based on this experi
ence. Usually five farmers fields are selected for each cropping pattern
trial in the appropriate land type 2nnd 500-1000 m of land are used with 
each L'armer. 
 The farmers manage the trials under the supervision of the
 
site research staff. 

2) Component technology trials are simultaneously conducted to test a wider
 
spectrum of possible varieties, fertilizer rates, seed rates or other
 
factors to identify better alternatives of these components than currently

being used in the cropping pattern trials. Their design is similar to
trils carried out in experiment stations usually with replication and
smaller plot sizes. They are conducted with active farmer participation but 
are more fhlly "reserrcher mtn-ged trials". 

3) Local crop cuttings for yield are tken from non-participant farmer'sfields for crops in the existing, predominant cropping patterns in each 
land type, the farmers are interviewed about how they have managed the 
crops and what inputs were used. 
The results of these local crop cuttings
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provide a basis for comnaring the performance of the improved cropping 

patterns in the trials with what fanners are doing following their tradi

tional practices. When satisfactory, improvements are observed, this provi

des credibility for extension of the improved cropping pattern technologies. 

4) 	 Monitoring is conducted to asccrtain the general farmer reaction to the 

improved cropping pattern technologies being tested. This has mainly been 

accomplished through focused surveys by the socio-economic unit to deter

mine farmer perceptions (of a now variety, for example). This, coupled 

with the normal socio-economic descriptive research and the day-to-day inter

action between the site research staff and farmers, has allowed a continuous 

appraisal of the research results in each site. 

These four activities All continue to form the basis of the research 

strategy .n Pumdi Bhumdi as steps are taken to conduct research involving both 

crop and livestock production activities. Research will continue to emphasi2e 

the identification of relevant, compatible crop production technologies. There 

will, however, be nn integration of reserch directed towards increasing the 

general supply of livestock feed, especially sources of high quality green fodder 

for use during the dry months before onset of the monsoon. This will include 

identification of better fodder sources for use both within and outside the culti

vated land. The primary mens to evaluate the research involving fodder pro

duction will be to monitor milk production and changes in livestock feeding 

practices. 

More emphasis will be given to developing technologies to improve soil 

fertility to increase crop and fodder production and enhance crop intensifica

tion but which rely more upon resources within the farm. Emphasis will be given 

to introduce more legumes into the Cropping Systems, particularly in the lowland.

for multiple-purpose use. For example, early mnturing cowpeas could be plant 

be'ore rice which would allow harvest of green pods and/or grain with the plant 

residues being fed to livestock or plowed down for green manure. Efforts to 

improve compost use and management will also be intensified. It must be recog

nized, however, thnt adequate yield increases may not be achieved if chemical 

fertilizer is completely excluded. Thercfore, the judicial1 use of fertilizer 

will continue to be investigated but with more emphasis to its complimentation 
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with available PLant nutrient sources on the farm. 

The principal change in current research methodologies at Pumdi Bhumdiwill involve the selection of farms to participate in the research and the relationship 
between these selected farm households and researchers. 
 There are notsufficient available resources to "add-on" the crop-livestock research activities and still continue the edsting cropping systems research. Modificationswill have to be made to encompass the crop-livestock research within the existingprogram. In the past, more cmphasis has been given to selecting interested

farmers with appropriate land 
types to conduct both cropping pattern and component technology trials. A selected farmer usually had only one or two trials inonly one land type. "his involved a larger number of farms which was usefnlbecause it allowed testing technologies across a broad back-ground of conditions.
However, it tended to inhibit on assessment of the interactions in resource
allocation between land types. For example; it was difficult to determine if
there was a resource constraint 
to intensifying croppiing in lowland, low production potential fields c-used by an existing need for avilable resources in thefarm's upland high prcduction potentil fields. Also, the difficulties
supervising many farmers in 

in 
the mid-hill sites because of trekking time tovisit ll farms prevented on intimate understanding of these whole farm activi

ties.
 

Therefore, as crop-livestock research is implemented at Pumdi Bhumdi,
farms will be selected to allow an assessment, through close monitoring and
trials, of whole farm production activities. 
 Two groups of five farms each will
be selected. 
Most of these farms will be among those which have participated

with past research activities. 
The farms in each group will exhibit several
 
common characteristics as follows:
 

1) A cultivated land area between 0.5 to 2.0 ha
2) Mixed land type rith at least 20% each of upland and lowland.3) Between 5 to 8 household members with three - four members involved full 

time in agricultural activities. 

4) Livestock owned by the farms will be "representative" for theeach area butfarm will own two or more female milking buffalo to ensure that milk 
production plays a major role.
 



// 17//
 

One group of five farms will be consilered as a "control group". Involve
ment with these farms will be limited to regular monitoring of their agricultural
activities. Profiles of their available cultivated land, uncultivated land andlivestock will be dereloped. Production of both grain and fodder will be monitored for crops being grown in the various land types. Livestock feeding practi

will be monitored includingces feed sources from crop residues, grain fed
supplement, as 

green fodder collected from within and outside the farm, purchased
feed and grazing activities. Records will be kept of livestock turn over and
milk production from each lactating buffalo throughout the year. Attempts willbe made to assess human labor and bullock allocation within the frrms and todetermine hiring and exchange of labor and bullocks. The extent of this monitoring will evolve as experience is gained in the field. The objective willbe to identify only those factors which must be routinely monitored to providethe necessary information to design and then evaluate research interventions with 
active farmer participation.
 

The other group of five f.rms will be similarly monitored but research

interventions or triaIs will also be impler i.Led with these farms. Initially,
the actual cropping pattern trials conducted on these farms %ill be determined
though discussions with the farmers. The objective will be to include ongoing
cropping pattern trials involving different land types with this group of farms
 
to allow an assessment 
through monitoring of the interactions in resource 
illocations between land types and livestock feeding implications. Component

technology trials specificrlly involving potential fodder 
crops for use thein
lowlands in winter (vetch, oat etc) and spring (cowpea) will also be implemented

with this group of farmers, as will attenpts 
to introduce fodder sources such asimproved grasses raid k~gaa in the non-cultivated areas, on terrace faces and on binds. asAs son these component teclmologies are verified, new cropping
pattern trials involving these fodder crops will be implemented with these 
farms.
 

All research, trials, however, will not only be concentrated with this group of farms. Some cropping pattern trils and component technology studies
will be conducted with other faners as needed to assure that adequate replica
tion will be obtained. The objective with the five "intervention group" of
farms will be to expose these farms to improvcwl technologies in mannera which 
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allows on assessment of the "fit" of these technologies within the whole farmcontext. The close internaction, through close monitoring and experience withthe conduct of the trials, between the farm households and the researchersinsure that actual farm will

situations dictate the nature of the trials and thatthe farm households are intimately involval in the trial designs. These farmswill be encouraged to b-gin to mtke whole farm level
technology adoption 

decisions concerning
as rnpidly as possible. As this occurs the regular monitoring involving the "control group of fams" and the "intervention group offarms" should begin to detect relative differences in such factors asyields, cropfeed availability, livestock feeding practices, milk production andlabor use especially for green fodder procurement during the pre-monsoonperiod. In addition, dry

the runitoriiq should pinpoint new technologieswith the tested"intervention farms" that r observed and adopted by the "control farms". 
It must be recognized that there ha- been adoption of new productiontechnol gies (especially new varieties) by most farmers in Pumdi Bhumdi duringthe past years that the C(SP has been working there. This process is continuingand will be encouraged nn.d supported. As new technologies are developeda crop-livestock withfocus, the extcnsion of these appropriate technologiesfarmers will to otherbe included. This, in f',ct, is the ultimnte objective ofprogram. iheUseful methodologies have been developed by the CSP to test, verifyand extend Qroo_-p; l i thnt are relev-m tThe challenge nlow is 

to f'urm conditions. 
to further develop these methodologies combine livestockproduction considerntions 

to 
with crop prcucticn. This, in itself,further step towrds is only athe dvelopmunt of suitable methodologies which can guidern-fplrm resc.arch t- wf!r1;s7 thmse cnmponcnts 

are 
of a gi-ven Faning Systems thatboth important to the fnrm households and offer potential for improvement. 

IADS/RDS: ds 
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L. 0ro ued Fars a5 udi Bhumrdil_19831 / 

Farm Farm Size % of Tota Average FarmCate- ?ne Average Cultivated Average Unculti- Average House-gory Rage a Ha. Cultivated
Fr holds members Land per adult 

(ha)Z / Surveyed Size (haW Land (ha) vated lend(ha)V/ vat landld Fnaminratede Farming
I 0-1.C 25 C.70 0.56 0.14 (20) 8.4 0.22I 1.15361.20
III 1.5-2.0 0.90 0.30
20 1.82 1.30 (25) 7.1 0.41
IV 0.52 29)52
2.0 and 14 3.98 0.332.76 
 1.220.
i 1.2.2_._ 1 0.6 8 _ 2.


2/ - Summarized datta provided by lr. B.K. Singh and B.R. Gurung, Agronomist and Socio-Economist, respectively,with the CSP.
a/- Total lvnd including cultivoted and non-cultivated land.3/ - Figures in parentheses are percent of uncultivated land as it relates to total average farm size. 

Tab_ Characteristics of Lnd Holdings of Suveyd Farms at Pumdi Bhumdi±Kask 19832/ 

Farm Avernge Cultivoted Area (ha Avernge Number of Parcels 1 verage Area (ha) Per ParcelLjD jnt TyeTCaegor_ _ a;' -,In Di fferentL ______Tjfj~L n______In Different La. TimesCateg Lowl
" 

Upl 
 _iUl__owI__ " __ Lowland Upland1 0.37 (671 o.18 (33) 2.1 2.0
II o.17 o.09
0.67 75) 0.22 (25) 3.5 2.0 
 0.19 0.11
T. -1es7(T) U32 25) 6.0IV 1.97 (.78 28 10.0 3.0 0.16 0.1c
4.8 
 0.19 0.16
 

2/ - Summarized data provided hy Mr. B.K. Singh and Mr. E.R. G'irug, Agronomist -and Socio-Economist,respectively, with the CSP. 
2/ - Ple-_se refer to Tble 1 for an indication of the farm size ramges for each Farm Category.1/- Figures in parentheses are rercentages of tot-l cultivated land. 

http:1.15361.20


T : ship and LOivestock Pressure on Total Land of Surveyd Farms at Pu i vdij__ 

Farm AvergZe Average Average Non- Number _Lvgc-Cate- k 	 Average No.Farm Cultiv.ted Cultivated, Femle 	 f Ave. No. of 
/ 	 I'ulock CowgoryV Size (hp) Land (h) Land (hp)W4 Buff.1o Ji Gots 	 Livesgck Livestock Units 

Units Per h,oof Land 
0.56
C.70 	 0.14 (1.6) 0 0 
 0.2 
 3.2 


1.2 0.90 0.30 	
4.0 

2.8 0.5 0 1.8 4.0 3.3 
(1.5)III 1.82 1.30 0.52 3.8 i.0 0.8 0.5 5.2 2.8
 
(1.8)
IV 3.98 2.76 1.22 3.3 1.0 0.3 
 2.0 4.7 


1 {(1.5) _ I._ __1(1_5	 
2.1 

2/ - Summarized data provided by Mr. B.K. Sinph and Mr. B.R. Gurung, Agronomist and Socio-Economist,
 
respectively, with the CSP.
 

2/ - Please refer to Table 1 for an indication of the farm size ramge in each Farm Category. 
/ Total land including cultivEted and non-cultivated land 

- Pasture or waste lend. 

5/ Figures in parentheses -re nmmber of lactating buffaloes at time of interview.
 

- Livestock Units (IL) 
 have been calculpted as follows:
 
Milking Buffalo 
= 1.8 L.U., Young Buffalo = 0.8 L.U., Bullock = 1.1 L.U., Cow = 0.8 L.U.,Female Calf = 0.4 L.U., Bullock Calf = 0.5 L.U., Adult Sheep and Goams = 0.25 L.U. 
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uroMilking uffr.2o and Milk Prouction and Us
 
Farm Averge No. of F ' - to
-emal Pro nUS e 

.i1e
Cate-gory 2/ Milking Buffalo 31 Average TotFl Annual. Percent Vue of MiJk Sold 

3
2.81:.5 736 Sold 
7 

1,07262 
1.81 937 (I.) 2, 3 23II3.8 28Production950
3 .3 1 .1IV yk1 l~ sr sr2efec to Ta l 1olor in iSinoltdfr i e ra g n e c F r ae o y !t1 

3/ N in Paem hecsarc nL'Mbermbrs of lactating biff,,.oes-1 U-S. $ (Dollar) at time of interview.= 17.3 Nep10i Rupees. 

I/ Le- : Estima ted Av eil-able Livestock f cd d t Ag om crir rMr un o s . 5 t,
 
Farm Averl wmt r,n :Aver-a-e A -Ubl o 1 F

Cate-o/ i es du 

oof re n of. er e Amount Of r 8. FFarmrAver!Cae e-Cr p er : n o of mamountovertge G imnuntCrop Resi duFer Green Foddergory ( 6F from Fodder)g Trees Per Farm (kgL) Fed -o Livestock(kg) Dry ()tterPer FmI 4,165 1,914II 5,636 35245,275 

II 10,145 8,200 

452 
6,31IV 21,207 458 6,03113,225 

310 11,335
/ - ~~~~znrized data provided by Mr. B.K. Singh ~460and Mr. B.R. Gurung, Agronost and 22-E122-,2

respectively, with thu CP
-/ - Please refer to Table3/ - Stover 1 for an indication SocioEcnomistof maize, straw of rice, wheat, 

of the farm size ranges for each Farmfinger millet and Category.other crops. Doesof these produots not consider other usesouch as thatching,4/- Estimation of total Dr-r !iL-tter follows
bedding for livestock etc.methodologies presentedCrop-Livestock Workshop Held at the Asian Farming Systems Networkat IRRI on April 25 - 28, 1983N 



Tl6: Tt Eseed Energy Avaiil,,Feeded 
of SurveMd. Farm at Pumdi 

and the Balance for Livestock 
__amdKaski Distit18 

Farm 
Category 

- ited A 
Crop Residues 

be Feed E 
Fodder Trees 

M. 
Grain 

Tot Energy 1vai-
lable (M.J.) 

Tot- Energ - Energy Ba.--'-e 
Required(M.J.)/ (M.J.) 

i 22,074 4,785 5,104 31,963 80 - 8916 

III 
IV 

29,865 

53,768 
112,397 

13,187 

20,500 

33,C62 

6,641 

4,495 

6,670 

49,693 

78,763 

152,129 

51,100 

66,43) 

60,042 

- i, 46 

12,333 

92,087 

2/ - Summazized dnte. provided by lfr. B.K. Singh and Mr. B.R. Gurng, Agronomist and Socio-Economist,
respectively, with the GSP. 

2/- Please refer to Table 1 for zn indication of fam size range for each Farm Category.3/ - Calculation of Available Feet' Energy in Mega Joules (M.J.) were made followiing the report by iT-gelHopkins entitled "The Porder Situation in/ - the Hills of Eastern Neppl,ota Energy Required based cn average number APPOSC, April, 1983.of Livestock Units for each Farm Category given in 

Table 3. Energy for mainten-nce of one livestock unit per day is equiv,-, ent to 35 M.J. 
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