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Sl 'Summary

This survey mainly purported Lo determlne the characteristics
of local Lopography, ‘501l “and iwater: and plan necessary product1Ve measures
in order- to- inerecase Lhe poss1b111ty of - stepping up. agricultural produc~
tion ‘in the Hill Ares, But to gain®an overall picture of'.the formation
and- character1stlcs ‘of ‘the’ soil, we- 1ncluded Teral be51des the’ Hill Ared
and con31dered riceg cultlvation, too, as" one of our targets. Generally,
the Hill' Aréa” ‘comprises ‘the Mahabharat' Monntalns and ‘the: hlbhland ino
the Lower' ‘Himaldyas (mountaln foot)" and ranges An' altitude from: 750 m' to
4,000 m"(Rockfelley Foundation team) .- ‘We ‘made: An assessment ‘of ‘the for-
ma'tiow, dlstrlbution and characterlstics of ‘s0il by ‘adding . helicopter
survey to survey based on: geologlcal maps and topographlcal and other .
data, - : : : : .

RSN fopography and the Formatlon of Rocks and So1l

. Here, the Great Hlmalayas rlSlﬂg more than 8y 000 m 11e in
the north .and,” with: steep slopes, tutn into- the" mountain” Foot, namely,
the  Lowear Hlmalayas wheire: Lhey -are thwarted by the 2 OOOm»class e
_-MahabharaL Mountalns. - The part south of’ these mountalns is ‘said ‘to
have formerly ‘been Terai lying-on’ the- exten51on of the- Ganges ‘Plains
but the Siwalik Hills reportedly Tesulted: from an: upheaval bringing -
‘about the present: topography. - In. other words; thls area’is divided
1nto three parts by the Mahabharat Mountalns and the Slwallk Hllls

_ . Flrst the Hlmalayan mountaln fcot comprlses steep mountalns.
Thera' is: some seemlngly level ground. where these: mountalns about on the
Mahabharat Mountalns ‘and 'the’ 'Sinkoshi’ Rlver flows to:the: southeast,
forming a deep valley. Between the: Mahabharatd ‘Mountains and “the
Siwaldik Hills- Llies the 'Sinduli-Platform which: may be rather regarded

‘as.-a b331n and the Kamala Rivér,  like- the" ‘Sunkoshi River, alsc. flovs
in“the southeastern d1rect10n, form1ng -a deep. valley. Thus, the ‘1ocal .
topographical series is generally as follows: - &teeply sloped high-

-altltude mountaln foot + platform = gently sloped hills-— Teral.

crE The main’ component rocks are granlte and gnelss Hin: many
placés; This tendency ‘seems  to be" strong throughout the'entire area
“though limestone intervenes’ somewhere. ‘These rocks' become sandy,
j5111ca—aboundlng soil through weatherlng.w Thisisoil " contalns many-
pieces-of-mita., " It -geems-that, ‘when this 1s’ washed: ‘by rain:water,
 the weathered part: (feldspar) goes doen to become sandy s01l and
Cis ac1d where no llmestone mingles in. SRR T

Lo : Such belng the case,!the Slndhull Platform 1s belleved to
be geol1glcally somewhat.favourable but, in Teral, 1ime:- has accumulated
to present neutral—alkall reaction and, the soil isg! detrital “in Propor=
tion to prox1m1ty to the hills and, toward the level: lower reaches, it
_contalns an 1ncrea51ng amount of f1ne sand- and clay.
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;'tjvated ar.

Technjcal Measures for Production Increase

ﬁjTt eeems Lo be dlfficult for farmers to increase their cnl—.
TN for the purpose of. jncreasing their food; self—sufficiency.

'-So thcy must firsL try to dncrease their’ yleld per: unit area. Yet,
nslng more water even 1n Tera1 ~ notto . speak of the mountalnous
terrain - than Nno0vW - seems. to be difficult and the introduction of .

'fertlllzer'

agrlcultura] chem1cals and farming machines alsolseems .

L to be. extremcly difficult for economic and: technical reasons.r After
‘all it ig reallstlc ‘to depend on the use of coarse organié. matter,'

._efforts.

-.such as crop re31dues, which. can be dncreased: by the farmers ‘own. _
(These may be plowed into the field as. raw mater1al or first

_Vturned into: compost,). It is. necessary ‘to! increase thereby the -available
moisture and nltrogen content of soil, that 1s to say, improve the fer—
tility of 5011 -

1 =: ~In the Hill Area, part of ‘the' wheat/barley straws,

“corn stqlks and othcr coarse. organic matter produced’ in
‘the field is used as. feed for 1ivestock which is tradi-
_Llonally 1mportant to the 11fe of the local’ people, part

of them .is used- as. fuel- necessary ‘for their- daily 1ife and

Lonly a small part.isg returned:.to’ the field-to fertllize it
3Thls, along with..the propertles of the so11, seems to cause’
,the low. productiv1ty of .the soil, " The competitiveness:

- among these. three factors pertalns not .only to. the. cul—;~

“‘tivated flelds but ‘also the mountain forests. Degradatlon'

seems to be occurrlng due to the collection of -fodder for

‘.overgrazed cattle, the thlnnlng of -forests '‘by, the: produc—
‘tion of.firewood and the. eating of undergrowth by goats.ur

f:Th1s impre5310n was all the, deeper because it was galned

dn a.survey ‘conducted durlng the -dry season, Many -had

.;p01nted out -erosion in the Hill Area but we were not “able -

. to understand 1t thoroughly, probably because of the survey
:lee._ : - : RS

'1'2': Thls degradatlon of forests mnst be nnproved ‘as’a

long—range plan but effectlve control “and guidance by the
natlonal government for a con51derahle length of: time is, .

sof . course, necessary for: thlS purpose.; We -saw that active
,afforestatlon will: protect forests from strOng wind. and *
Crainand” help to prevent their eroslon Lot some’ “extent mf
~and- the1r s0il moisture’ will 1ncrease due To" fallen leaves

mmlch-effects) and: that’, 1f ut1llzed systemat1cally, they

“will .be able ro malntain thelr productlvlty for a:long".

period, "0Of course, plantlng walnut and fruit trees bes1des

-~ fodder ‘trees may make ALAfe easier for the farmers. We may

. fprOpose that this be the starting point -in. 1ncreaslng the -

product1v1ty of - cultlvated flelds.-
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3 . InfTarai; rice and wheat/barley or-corn are grown
and there are also fruit trees but rice: cultivaLion is
. central and the productlon of thisg cereal seems to be high
by the, standard of ‘this area because of . clay soll.  Aside
from . compost fresh straw: may.- be wor th: trylnp.- Incre351ng
plowing depth -and; improving water percolation are necessary
- to_dnecresage’ productlon but both problems are consndered
dlfflcult to: solve. - :

Slnce the 5011 in th1s area is alkaline, 1rrigstion _

water conta1n1ng 11ttle base must, be kept running to mini-. .

: mlze the harmful effect of this soil "More than -the present;_

. amount of’ ‘drrigation water is necessary ‘to. lower the. ground-

" water .table and thereby prevent the rise of alkali. This
_possibility: depends”on the:extent to which economy - by: the.
increase of water and the increase of productlon per unlt
.area can be expecLed ' : Co :

: It 1s adv1sable to increase the use of water and
fertlllty to make the alternaté utilization: of paddy -field:
.upland field but one will do well to lower the ‘ground= -
water table flrst and cause: the . alka11 content to sink to
a low layer._ At present;, the- alkallne reaction is so strong
~that micronutrient shortage oceurs.: everywhere. “The: elimina-
tion of alkaline content ‘mist: be bornin mind, teking counter—
measures against thlS into con91derat10r1. I '

_‘3);eUt1112atlon and Improvement of Local Condltlons

It ds 1nterest1ng how topography 1s related to the present _
local condltlons of ceéreals. .in general root crops, frult ‘trees and stock
rais1ng and we. feel that these COndlthnS ,are, to.-some’ extent L Teason-
able from the view-points of not only production but also. distrlbutlon.

. Partlcularly, increased . frdit productlon is desirable because. fruit:

trees iare a; dlrect ‘source for' cash .income.. ' However,: the fIUItS lack:

a market, their: freshness counts and their transport .and d1str1but10n
1nvo]ve dlfflcultles because they'are 3u1cy.- L 3

At any rate Nepal's cllmatlcal topographlcal and geolog1ca1~
-condltlons have greatly made ‘the: development retarded. ' If! dts climate
and . soil ‘were the same; and-its terrain were level, the nation's produc—
~tion would: be- ‘quite: dlfferent and have: many- possibillties. ‘More water'
would- be available. and fertilizer could  be transported more easily.
In other words,: the improvement. of roads potentlally could cause drastic
.changes O these 81tuat10ns.:w:;-- = : : : REE

_ But under the present C1rcumstances, thls is. probably 1nfea—'
':31b1e because of. the great! cost, involved. .80y iti:ds: to:-be hoped that

‘the riation will. be -able to: develop high product1v1ty in:each of its - o
production branches by 1ncr9331ng the:: fertlllty of its sbil and taklng -
advantage of its Cllmatlc and topographlcal features. :
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2. - Soil and Fertllity Preservation in Hill Area
(Long~range Plan) : : .

: There are great many problems Lhat make it extremely d1[fi~
cult under Lhe prevailing soil. conditions to increase the productivity
of ‘crops and- improve ‘the self- sufftciency of:each district.. Therefors,
reformatlon must be planned under” the fo]lowing three couditiOns-

1 ', Not to change the' customs of farmers hastily,
(Gurvey records by Japanese experts ) '

2 - To plovrde rather . slmple techniques LhaL the farmers
can'effectlvely uge if Lhey try to. (Same source -‘as. above)

3 ... To organize a techn1cal system w1th ‘a v1ew to achiev-
ing max1mum profit (1ncome per unit area) by 1nvest1ng mlnlmum
cash and putting in maximum management (Report by Rockfeller
Foundation) : ' '

o 'But ‘even this has many bottlenecks and cannot be - ea51ly re-
alized, -Slnce, howevel, somethlng mbst: be done about ity 1t is necessa1y.

oo To take actlons “in the order of lequest and fea51bll—
ity and do -the ground work for: what “is believed " certain to-
: develop in the futura. (Survey records by Japanese exPerts )

‘ Thus, work is alreadj belng performed in the 1rr1gab]e Terai
_paddy field area (which is one of' the survey. targets) where the mainte-
nance of production 'is easy and the problem of securing water has begun
to be studied, . :

l) Gully Er031on

Er031on has ‘been speC1ally noted s1nce the. past "~ Qux hel:L--'i
copter survey showed that only the: southern slopes heavily affected by
monsoon rain - particularly, steep. slopes ~ are: eroded and we could not
find so many eroded slopes as generally reported:  Of Course, we are:
aware that erosion differs-with the times of survey and the dlrectlons"
‘of slopes (Whether they face: south or north), that ‘no terraced farms:
are formed on: the eroded: surface and that Farmers quickly repair éroded’
parts and the: place appears as if nothing had happened there. .’ We 1Te-
alized that no serious er081on «can be gseen in the Terrace 1nc1ud1ng
these. R . E . B Lo . :

: Such belng Lhe case, the forests have become thln through
felling, land reclamation has. been carried too far, the slopes FAYE . un-
protected and,: for. this’ reason, sandy- 5011 contalnlng coarse-grains of
weathered. granite’ is washed away in great quantities. In other words,
practlcally nothing ‘is being done by way of ‘land preservation. This
is, indeed, a problem. (Survey records by Japanese experts)
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2) Reforest“frOm'Mountain Top Down

: The second problem concerns the competitlon of coarse organic
.maLLer nacessary to 1mprove soil fertility (productivity) - particularly
‘the competition with the over-grazing of Iivéstock and the fuel on both
of which the lives of the farmérs. depend. It 1s considered, therefore,
that it will be imperative in ‘the fulure to supply sufflcient fodder for
“livestock, provide farmers with places from which they can cut trees for
fuel and, if possible, plant frUit trees:around'dWelling‘houses.

At present,. Lrees are cut from uedrby mountalns, 1eav1ng the
Eorests sparse, shrubby and Steadlly devastated ‘and the excesgive eattle
and sheep ruin the area under ‘the rema1ning trees. So, it -dis 1mp0rtant
freshly. to planL trees 1nclud1ng fodder trees and prevent their random
l_cutt1ng by strong control. and effective gu1dance until they attain full
‘growth.  And thus a fresh plaﬂLdLlOn must be reallzed from the mountain
top all way down._ : : :

This 1equ1res cons1derable time and patient gu1dauce.
But the acquisition of firewood and charcoal wood will. become pOSslble
through this improved plantatlon reaching to ‘the mountain top, live-
stock wild multiply through the increase of fodder supply, ‘thereby -
‘making an increased amount of milk available. - The number of livestock
should be-in proportion to the production b6f grass and we considered
trees and their underbrush as sources.of this fodder. We believe that,
in this mannet, it will be p0551ble for ‘coarse. organic matter from the
farm to be used with cattle excrements as mauure for the farm.

_ Wlth this reforestat1on, the Supply of fallen leaves and
edible wild plants will increase and it will be possible to store more
rain water underground than ever, : Furtheimore, trees coverlng the.
ground will alleviate the impact of downpour, thus minimizing the wash-
away of not only. fallen leaves but also dirt and reducing erosion:after
all, Besides, fruit.trees 'will not:only produce fruit for the farmers
and their families to relish but, 1f conveniently . located, they will
also bring them cash income. ' Thus water will become'abUHdautly avail-
able throughout the mountain, eventually restoring production and life
" for the loeal people.

3 Problems about the Terrace

In Nepal where flatlands are starce, terraced farms are
constructed on mountain slopes to expand cultivated areas and the
terraces reach all the way up to the mountain top.” The max1mum
gradient of cultivated slopes is about 30°., If erosion repeatedly
occurs there, either improvement was made on terracing methods of
the past or terracing itself was denied there. Since terraced farms
have thus been used for a long time, the farmers must have devised
something reasomable for themselves.
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_ Some of the water infiltrating from the 1eve1 surface of
the farm evaporates from the sidewall of the terrace. It seems that,
. at -this time, potassium. and lime are deposited on the side, thus
_'contrlbut1ng to the- hardenlng and 'pH rise of ‘the side soil and that
the_underground,tempelature falls_ihrough the evaporation‘

IL is said that . there ie the custon of Laklng off weeds
_growing on Lhe 31dewa11 and using them as ‘manure for the farm below.

- The reasonlng is,‘that ths is: ‘done because terrace ‘sides contain much
base and fairly fertile, thus fac111Lating ‘the spread of roots,
:However, except for special instances where pH of soil is low but

the N% of weeds is high,: perhaps it is just that these farmers do
this . .out ol the” prlnClple of using fresh gtass as manure, ‘This must
“be. determined through further investigation but the  case may be that
they expose a. new surface by scraping weeds and fertilize the sandy
s$0il which is almost without coatse. organic matter., TFrom the. meaning
of 'sotl fertlllzatlon, one will do well to consider actively introduc-
ing ‘pasture plants (Nepier grass, Japanese bush ‘clover (Lespedeza
bicolor). and vines, as named by experts) for terrace sidewalls.

Some tall grass at the edge of the upper terrace can reinforce the
terrace farm as they spread  their roots and, - if they are occasionally
cut and turned into. compos t underground they will help to fertilize -
the 5011 and collect water for it. Such fresh organic matter as this
contains much water and becomes alkallne through decomp051t10n. So,
it may serve to neutralize the soil.

_l; :Rain water.
L2 _Inflltratlon,

3. .Deposition of
CuC0z, MgCOs,
etc, -

4. 'Evaporation

5. -Fall of under<
ground temperature

6. Sidéwail

7., Turniag into
compost
underground .

- 8. Holding of water —

9 - Fall of pH

10 Increase of putrefactlon

11, ‘Crasa on sndewall

12. Fall of soil
fertility

Fig. 9 ‘Behavior of Nutrinents and Water in a Terrace
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1. General Discussion Concerning Hill Agriculture

The two dlstrlcts of S1ndhuli and Ramechhap included in the
target area of our survey occupy 407 of the entire Janakpur Zone hut
account for only 24% of the zone ! population ‘&S Lhey are rather
sparsely populated by the zone's standard, ‘The altitudeés in the
target ared range from 400 m to 3, 000 m, The terrain is very steep,
as a whole, sizable flatlands and slopes exist only in a few places,
such as the Sindhuli-Basin.: - The local climate ranges frém: the trop1~
cal to .the cold temperate. Five months of’the: year are ralny and the
remaining seven are dry. ‘There ‘are no hnportant industries except.
‘agriculture and 98.6% of the population engage in agriculmre or
forestry. The rate of cultivated land.is only 6.7% ‘and the per- farmer
cultivated area is 0.5 ha.:bUL,'aCCOYdlng to A JADP survey, the utili-
zation rate of cultivated land .is as: high as about 150%.. The staple
crops are maize (corn), rice,. wheat, finger millat (Eleusjne coracana
Gaertn.) and potatoes. As llvestock  cattle, water buffaloes, goats
and sheep are raleed in numbers that are out of pr0port1on .to the area
of cultivated . land. TFew roads are motorable and goods are - transported
exclusively on-the himan back. In this report, we shall refer to the
local agrlculture as hill’ agrlculture.

The author s a881gnment is ‘to oriént stock farmlng (whlch
it would be more appropriate to.call livestock element, as described
later) in conjunction with the development of hill agriculture, But
before enteriang into the detalled discussion of livestock,! I must
characterize hill agrlculture and ‘clearly define the role to be played
in it by 11vestock - We shall, therefore, first generally dlecuss what
hill agriculture is ‘in light. of ‘past JADP reports, related documents
and the reeulte of our recent survey.

1) Deflnltlon of Hlll Agrlculture and Problems

Hill agrlculture is. a self— suffic1ent agrlcultural system‘
based ‘on' the local topography, geology and climate and into Wthh the
farmers’ traditional system for culturing food grains and beans “and
the system for raising livestock fed on their straw, stalks and broken
grains and the fodder: obta1ned from- the nearby forests- {and natural .
grasslands) are closely interwoven: together. And the produaction by
the ¢ombination of rhese elements seems to have already been perfected
in its own way.

In ths h1ll agrlculture cattle provide motlve power in
farm work glve milk and produce manure . whlle water buffaloes mainly
give milk and ‘also meat and produce: mamure. leestock in hill agricul-
ture supply people with protein of superier quality, fat~- soluble '
vitamins and ‘minerals’ as well: as some calories,- thereby making them
mutually supplementary with the mlsCellaneous cereals which are Lhe
main source of mnecessary calories and completlng the local food system.
Therefore livestock in the Hill Area are important for the ex1stence
of local’ 1nhab1tdnts.
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: Simllarly, foreeLs (including natural grasq]andq) are
important for sLock ralelng in that they cmnplete the feed system hy
- providing. the superior protein :(nitrogen) of tree leaves as a supplement
to sich roughages as straw and stalks when feeds ave sliort during the
-dry season, Thus, fodder trees and grass are to livestoek what animal:
products. are to man, they are 1mp01Lant for -the exlsten(e of the live-
stock : : : :

_ Theorttlcally, hill agriculture may be lelded into the

subsystems of soil, plants (crops. and forests) and ‘livestock. but there
is no point in discussing each subsystem singly., It would be better
to think that there is hill’ Jagriculture but not crops, stock farmlng
or forestry that functioans 1ndependently.

2 Importance of Boreste (and Natural Grasslands)

Gene1ally, forests are 1mportant in conneCLlon with: the
supply of firewood and charcoal, headwater comservancy and land pro-—
tection -and are ueually outside the agricultural system in the narrow
sense. ‘But in this particilar area they. are also decisively important.
as a source of feeds for livestock and completely 1neorporaLed into
the.system of hlll agrlculture

‘ The foresL eooeystem has already been destroyed by the
excessive colleetlon from fodder trees everywhere that is close to
a village or- anywhele in. the recesses that people can reach for this
purpose, Thus large tracts of devastated forestland can be spotted
from the hellcopter hxcesslve collection from fodder. trees causes
‘the' dearth of forest trees of the next generation. ' And the. loose
keeping (hdnashlgal_ln Japanese) of llvestock ruins local vegetatlon.

. In Nepal, the preservation of forests nmeans . the 1ast1ng
supply of feeds. To harmonize the collection from fodder trees with
the preservation . ofrforests, . forests can be restored by planting trees
formlng ‘the forest” ecosystem because, fortunately, these SpElelLally :
agree with - the fodde1 trees, ‘

Fodder product1on and the echlevement .of shadlng effect

" by means of dniported "fodder trees' may be possiblé-in v111dges and -

around farms but this w111 be of only secondary importance after all

3 ﬁNumber of leesLock Con31dered Su1table from Feed Supply
- System. — Partlcularly Relations between Number of Rumlnant
rAnnnals and Forest Fooqystem'—,‘ E :

: hISome Nepalese e*cpertu argue that in the Klﬂngm of Nepal
as a’ whole, there are too many’ unproduclee rumlnant livestock. in view
of the amount of feeds that can be supplied. The suitable mumber of
llvestock may be determlned by either .of the follow1ng two. methods
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l deLerminlng ‘the number at the’ naLlonal level by consldering the
state of utilization of livestock in view of :the number of farming
families, the total area of cultivated lands, ' erops and ‘the area of
forests and natural grasslands and: 2 determining the suitable number
for the farming unit in'view of the state of utilization of livestock
~at the family level and the state of the famllv 5 procurement of feeds,

(1) Natlonal Total of Rum1nant Livestock

Accordlng to- K.K. Panday, the Klngdom Ain 1969 had

6, 226 000 head of caLtle (3,198,000 females. and 3,028,000
males), 3, 482 000 water buffaloes (2,977, 000 femsles ‘and
505, 000 males), 2,108,000 shéep and 2 241 000° ‘goats.

The cow's milk: productlon amounted to 185,000 tons and
the ‘production of the water buffalo g mllk amounted to.
229,000 tons, Meat production from male water. ‘buffalees
was 24,100 tons and meat productlon from sheep and. goats
was 3, 000 tons each. Panday ‘analyzes.that 14 million head
-as the total number of ruminant livestock is- exce531ve in
llght of the feed productlon in this" country.

He estlmates thaL, of Lhe 3, 028 000 bulls (or bull-
acks), 750, 000 are economlcally useless as they aré not
directly used as draft cattle, This estimate” presupposes:
that a pair of bullocks tills three tia. and is used jointly
by two farmlng Iamllles. Refuting the frequent justifica-
tion of the possessioniof an exeessive number. of cattle as
an effort to produce manure, Panday. exp]alns that it is more
logical to return the’ plant body itself. to land that to

refurn organlc matter ta land as’ manure.

. "He 'points out that the Nepalese form a v1c1ous Cycle :
of populatlon increase > increase of cultivated lands —+
increase of the number of llvestock + destruction of the
ecosystem. by possessing unproductlve livestock in spite of _
. the .shortage of feeds, One cannot but agree to this analysis

- in the -long run. But here one:must: carefully note what is
stated -in Appendlx 1 about the breedlng EfflclenLy of large
llVEbLOCk : S

_ In the future when the 1mprovemenL of llVesLock
-progreSSes and “the farmers' consciousness changes; it will
be - n0351b1e to decrease lhe number of livestock. and,'at the
‘same  time, ‘keep up or. even improvée product1v1ty (naLLonal
total livestock produetlon) :

-.159 -



(2)--, Analysis at Farmer: Level in Hill Agriculture

Data gained by the JADP Mounrain Agriculture Developm

‘ment Plannung “Leam in it§ house-to-liouse survey on farmers
“inthe two districts-of Sindhuli and Ramechhap: 1ndicate that

1 there is one:bullock fof ‘every 0,891 Ha.: and, since two
work as a palr, one pair is posséssed for every 1.782 ha.
and. 2 there.is one cow for every 0.743 ha.; thus -3 there
is one. adult for every 0; 405 ha. (poollng 1 and 2 ).
-4 There is one male watel buffalo for every 4,455 he. arid

5 there‘is one remale waLer buffalo for every 2. 32 ha.

One palr of draft cattle for every l 78: ha.‘by the
JADP ‘survey is considerably move than what is proposed by
‘Panday. At ‘the farmer level- it is difflCUlL to estimate
the area - (ha.). a.pair of bullocks can till and the tumber
of farming families. that can JOlnLly uge. it. . Betause -it -
“involves complicaced physical, blologlcal and SOCldl factors

-:ﬁrnc]udlng the tractive force of cattle, the traction resist—

-ance of farming implements, facts abotit the peak of farm
work, the relatlons ‘between the shape of farms -and work
eff1c1en0y, practices of farm work - 1nc1udlng the joint use
of draft cattle, and the Farmer's concept concerning the
ownership of caftle. ' s o

. For ‘convenience' sake, let Us assume as. the 1mmedl—
=ate standard that a ‘pair of draft cattle 1is used to Uill
two- - ha. in the" dlstrlcts of ‘Sindhuli and Ramechap. "The
'effectlve utilization of ‘draft animals will ‘advance in the
future with the change of farmers consclousness but this
will take - some ‘time, : - ‘

The area charge. is one- large anlmal for: 0.30 ha.
if 1t is determined by dgnoring the feeds for young' cattle,
young water Wuffaloes, goats’ and shéep and the feeds neces—
o sary for the production of cow'smilk and water buffalc
-milk,: using the requirement of maintenance feeds as the
-ba51s ‘and counting water buffaloes in terms of cattle and:
‘pooling them togeLher._ Let Gs next determ1ne the state’ of
annual feed procurement. Assuming: that -

-1 "the ‘animals are malnly kept loose withmit feedlng
: them durlng ‘the ‘five months: that form: the rainy season,

2 during the seven. months’ fommg the dry season, they
are. fed with gtraw. and- stalks from the farms- as well ‘as
leaves. from fodder trees 40 the foredts and also kept -
loose (though -the grazing’ capac1ty is small due to the
poor. growth of grass) and - 3 crude. feed equivalent to
3,000 kg (11r—drled weight) of millet stalks for every
hectare of farm:Can be obtalned the amount of fodder
“that can be procured from farms is 75/ of the requirement
in the dry season aund. the remaining 25% must bé procured
. from fodder trees in the forests and loose keeping.
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Present State of Livestock in Hill Agriculture

Livestdck_and Domesfic Fowls

.Cattle

1 Species

Cattle in the Hlll Area are Bos 1nd1cus (zebu),

‘which is not.strictly a breed. Rather,-it would be appro-
‘priate.to call them Hill cattle. They. are small but the
“hump in the male is fairly developed though it is. not. .so

large as’ the hump in:the Indian hariana breed.  .Fven the
female shows clear horn peaks. Their furs are ba31cally

. black or dark brown (sone with white epots) which dis=-

tinguishes them from the white or grey cattle df Terai.
With undeveloped breasts, they are of the draft type.
Hill farmers seem - to have no ‘preference about fur. color,

-this is convenient when planning. breed 1mpr0vement in

the future.

. One can observe Lhat Lhe forms and for colors of
cattle change continuously from the Terai Flatland to the
Hill. TFarmers settled at newly cleared places in the Terai
forests can be inferred to hail from the Hill Area because
their cattle are the Hill type. : :

2 -Breeding o

: We were told in:the Sindhuli Basin that the sexual
maturing «of the Hill:.cattle ‘is late, as with cattle in
general in Southeast Asia and South Asia,” and -the female
does. not. have its first delivery until- it is more than
40 months old. Farmers expect one delivery-in two years
after that: Generally, males seem to be owned only by
very rich farmers or by panchayats but some:'are owned by
ordinary. farmers. The service fee for each succesgsful
-conception is 10 to 20 rupees dependlng on the "grade"
of the bull, There is no pedigree recording or systematic
selection bt they ‘'seem to select.superior,: strongly built
bulls out of their experience, (Th1s is especially the
case with rich farmers and panchayats,) . Ordinary fammers

.are prnnarlly concerned: about 1nsem1nat1ng capacity itself,

What they want is to improve' the breeding rate.for- thelr
group and do not qualitatively. dlscrlmlnate bulls, This
att1tude is a problem in breed improvement. Males provided

_for- draft use are castrated at the. age of’ three Judglng

by the mass loose keeping-seen in the upper reaches of the
Rata: Nddl .and -the ‘Kamla Nadi, the castration of males seems

_to be strlctly practised. There was one seed bull for every
20 or so adults,

- 161 -



- (é')

3 ~Utilization

The butcherlng of catrle, holy anﬁnals in Hinduiqm,

-1s banned by 1aw.

Draft CaLtle are ralsed primarily for draft use,

-The férmers keep females to get these males and mllk them,

The males are castrated at the age of three and two bullocks
of similar build are used for. farming as a pair.. They are

: Leportedly uged for elght to 10 years - (cropping yéars) ;

this means that they are used until they are [(8’h10)-+3]
years old. : ‘Many are said ‘to be used until- they are 12 years
old. ‘Draft’ cattle are effectlvely used ‘even on narrow ter-

5raced farms. The "plow" is. tipped with a narrow iron piece

‘and -simply scratches the field; it cannot overturn ‘goil,

“When selllng draft cattle, they are marketed as pairs after.

a year of on-= the-job tralnlng in-farm work . subsequently to

thelr castration at the-age of. three.. There ‘dre no oxcarts
in the Hill Area, as ‘in Terai... Notr is the carrying of goods
on the backs of cattle in practice there.  Cows are mnot used
fora maximum of seven or eight dellveries and usually kept

.until the age'of 12 0T s0.

Mllk:”'According tgd the Benéhmark-cum‘Evalﬁation on

JADP, there is no great difference between Térai and. the.

Hill Area in the milk production by cows, which is said to
be 324 kg in 180-day milking. - Cow's milk is 1limited in
amount and ofLen mixed with water buffalo milk to make
ghee, P : :

Mamire: - The local mamire consists of the mixture
of feces and litter accumulated -and thoroughly decomposed.
Farmers-are 'seen distributing compost over terraced farms

"in a regular gr1d1ron pattern;:: Generally, -no- chemical .
~ fertilizers. seem to be used, = The manure: probably is. not

as effective as it should be, because it: is not applied

- to the ridges but simply ‘scattered.  Farmers traditionally

understand the Importance of mamire; we frequently heard
the explanatlon that they keep llvesLock to :get manure.

“Water ‘Buffalées

1 "Speéies*

Thls area s on- the boundaxy between the. distrlbu—
tion. of the swamp buffalo (for ‘draft use) and the dlstrlbu—

- tion of the river buffalo (for m11k1ng) aud both types seem

to exist there together.
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River buffaloeq, Lhe milklng type ~are black or

“brown, - Many are medium~sized and' lacks white spots on the
“brow, - the tips of the limbs and the tail end, Generally,
the breasts are not well-developed. There are various -
horn shapes. contimiously varying from. small, well-rolled
horns resembling those of the Murra type to

fairly large triangular horns:and one can :
imagine that considerable crossing ‘with the Murra Lype
took place ‘in the pist. According o ‘a description by
the: Ind1an Conference on Agr1cultural Research: (ICAR),
there dis a Terai . type in Teral areay’ Uttar Pradesh, but
photograph1c comparison seems: to" show that buffaloes with
- the traits of the Terai typé are. a mlnorlty in the Hill
Area. (RaLher, it may:be more appropriate to consider
the Terai type as one of the abovemmentloned contimious
varieties,)

: Swamp buffaloes have furs of llght brown and carry
white . sock-1ike: spots in the lower parts of their limbs,
Théir skin din. the axilla and the inside of the thigh is
pink. There are new-moon figires on the neck and the’
chest. ~Some have thick, large horns extending sideway
upward, O K :

At Nepal Tok, river buffaloes, swamp buffaloes
and- the intermediate type mix together:in a group., This
1nd1cares that they cross 1ndlscr1m1nately.-

" As seen above, the body varlatlon of "water buffaloes
in.the Hill Area is so’wide .that.one cannot clearly ddentify
a”'dominant species or type. ‘Tentative milking may reveal
that milk productlon greatly differ's by - varieties, We .con-

~firmed: that, in part of the Hill Area, -swamp buffaloes are"
not. milked. - But generally, river buffaleoes and the type
“intermediate between the river. type and: the swamp Eype
are kept ma1nly for the purpose of milking. ~This situa-
tion clearly requires urgent improvement.

20 Breeding
The aymptoms of estrus are generally unclear in
water buffaloes, compared ‘with cattle,. This is a problem
“in the. matlng of water buffaloes, -Inthis -area; they give
‘milk bettér than cows but, considering calf taking and milk
yleld after that more . d1tf1culty is involved with water
~buffaloes than Wlth cows.: .1t seems that, din part of this
area, they practise keeplng water buffaloes in the manner
of single litter. milking. - Seed males of water buffaloes
are larger and more violent than‘males of cattle;’ they are,

therefore, kept only by rich farmers and panchayats.
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The number of males in a group is smaller, compared with
cattle, ' In the national:statistics the ratio is; 1 male
va, 6 females.,  Farmers usually expect one delivery in
two years. : =

3 - Utilization

Water buffaloes are used flrst to get m]lk and
next. to sell young males for meat and produce manure,
They are not religiously restrlcted, as cattle are.

So, they are completely’ qualifled as livestock and
economically valuable. : :

- Milk: 'As we héard in the Sindhuli Basin, water
buffaloes each produce 1,75 % 3,508 a day -and are milked
all the year round. They are milked twice for the first
six months and once for the next six, Tarmers prefer:
those with large absolute milk yields and do not mind
if they grow large.  Rather, they like 1arge ones because
they produce: much manure. . Accoriing to govermment data,
milk suiput in the Hill Area of Janakpur Zone is 6002 in
300 days while that in the Terai Plain of the same zone
is 750£

: Manufacture of ghee' M11k (water buffalor m11k
or the mixture of cow's milk and water ‘buffalo milk) is
boiled and left to cool. Then, it is fermented for 24
hours in a wooden pot carrying yeast. When [ermented;
it is moved -into a pot designed for stirring. There,
cream 1s separated by turning a four-vane. Trotary stirt-
ing rod with:a rope. If thére is much milk, it is placed
in.a long eylindrical bucket-ghaped: contalner.and cream
is separated from it by stirring it vertically with a
stirring rod- to which a disk is attached.  Cream thus
separated digisterilized by heating it in what: looks Like
" a frying pan-and protein and .other elements of the cream
are removed, leaving what is kunown as ghee, which has
increased preservability. : Butter milk left after. sepa-
rating cream is used as a drink, It is somewhat sour. -
Everyday, the day's lot of milk is placed into the fer-
menting pot ‘without washing it, thus enabling strains of
lactic acid- bacteria to be maintained. The fermented
milk is congumed as dahi.. When we tried butter milk and
- dahi, we liked the smell of the fermented milk very much.
(We: later had -an opportunity to.compare it ‘with yogurt
- produced by.a dalry plant at Hitohda .and found it almost
.~as good -as the yogurt.) Many. roadside: tea shops keep.

. boiled water buffalo milk in a pot to mix it with tea

- but it seems that ‘the people. are not “in-the habit of
drinking it without: bolllng it.
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_ ~ Sale of young males for meat: Males are sold for
meat after being castrated at the age of three. Water.
buffalo meat is importanL among the meat resources in thig
country. . The way meat is produced in Nepal as a by-product
of milk is essentially Lhe ‘same as.in the dalry 1ndustry in
advanced nations. :

Thls difference between cattle and water ‘buffaloes

in the contribution to the economy and the difference be-"

" tween them i the reproductive and’ breedlng characteristlcs
(see IV=-2-3) are noteworthy not only in the future of hill
agriculture but also in-the nation's agricultural . develop~
ment program. The pesitive improvement of ‘Hill cattle: ‘may
increase milk productlon but beef cannot be used ‘as meat
anyway. :

(j) Pigs

Few farmers keep pige.  The native breed is black has
small ears and resemble the wild boar. The number of young in a litter
is said to be large. Pigs are mainly kept loose, taking good advantage
of thelr polyhag1a. : '

In"a depre551on in. ‘the Hill Area, we saw ADD- introduced Yok
kshlre (Large  White breeding plgs) and their offspring. - They were kept
in a floored piggery in the back yard and’ the: piglets were growing satis-
factorily. Of course, they had not attained the full standard size
of a seléct breed because their feeds were limired in both quantity
and quality. Yet, these are said to be popular at the local market

since they grow faster than the native breed and- produce ‘better mear,
Pork pigs are presently used: for consumption only in the Sindhuli:
Basin but said to bring con51derable profit because they are- ‘scarce,
This is so-called money-base pig farming and the farmers buy necessary
feeds from others. The expansion of the market and the procurement of
feeds will become problems in the future

(&) Goats

Goats in: the Hlll ‘Area, Wthh area small breed, are Some-
what smaller ‘than goats in Terai, which are also a small: breed. These
Hill goats grow more slowly than the Terai goats-and. the number of
‘their young in.a litter is small. So, local farmers think that they
need improvement., However, the stdck raising division: of the’ agricul-
tural experiment station at Khumaltar believes that they properly euqal
Terai goats in reproductive: capac1ty and that the number of their
young in a litter is smaller because they are less nourished than
their 1eral counterparts, :
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: 1he11 furs are variously’ colored. - 1neluding black, brown
and white: n-dnd both males and females have horns. . The breasts of
females are.fairly well developed, Bleedlng is possible throughout
the yeal._ The number of young.in ove delivery 1s: often just one;
thus their reproductlve capacity is smaller than ‘that of Terai goats
whlch usually bear two. They are used for meat and their mllk is not
used. (It is said that people in Terai do not milk goats except to
get;milk'to'be.used in: the indantation_for the sick.)

: : In Teral Area, the Jamunaparl breed was; Eormerly lntroduced
'and 1tb effect can still be seen in the form of local goats, However,
hardly any effect of the Jamunaparl breed can be seenin the Hill goats,
In both.Terai -and’ the Hill Area, .no systematic selection or improvement
is in pracLice and goats do’ not receive as wmuch attention from their
keepers as do cattle and water buffaloes. This situation must be
corrected in the future. :

. Goats’ are nnportant as anlmals handy for the utilization
of mater1als because they are not only small but breed efficiently. and
can be fed on roughages.' Teral goats and Hill goats: liave productive’
characteristics that resemble those of the small prolific goats dis-
tributed: to the east, reaching Okinawa and the western iglands of:
Kyushu via the damyp . tropical areas in Southeaet Asia.  Since Lhelr
numerical product1v1ty, a major trait. of meat animals, is hlgh they
should be. considered an advanced breed. though they are small, Tt is
important to study whether or not their prolificacy w1ll be impaired
if they are croeeed with an’ 1mproved breed, .

.(S) Sheep

Sheep 1n the Hlll Area are mongrels reeultlng from- pronls—
cuous . croeelng Sheep were very. scarce at the altitudes of..the area
covered by oprwreeept_survey,: According  to farmers, .there are more
sheep than goats at Bhandar.. Most-are small and have white wool
‘with brown or blank spots. Some of their wool is coarse and some
fine, It is sorted out and the fine wool is used for ‘homemade
clothing while the coarse wool is used for .carpet making.

It Lhe home productlon of carpets is te be developed as
a IOCdl industry.in the future, wool production must be improved in
both quantlty”and‘QUdllty to supply this industry.

(6) Cﬁickense

Most . farmlng households keep 1nd1genous chlckens. We saw
hens almost always accompanied by CthkS. The ‘indigenous, chicken has
-red feathers resembling ‘tHose of. the jungle fowl but:is darger. - It is
"said to lay about 70 eggs a year. Chickens are kept.loose and not
housed. Hens with chicks are cooped,
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The' white 1eghorn ‘the New- Hampsh1re and’ the Australorp
were imported in the past and the effects of these brecds were ¢learly
seen in the hamlets, Males areé képt in considerable numbers and sold
for meat, Chicken eggs are sold at -the local bazaars and tea Shops
There, they are found in different: eolor (red and white) and different
size; this beqpeaks the effects of introduction of the select breeds,

(7) Inicks

We saw a qmall number of ducks in the basin of Sindhuli.
They probably can be multiplied in the riparian areas in the future.
Hatching may be a problem but ch1ckens may be used to hatch duck eggs,

{(8) Others

Accordlng to JADP survey, beekeeplng ig in pract15e.
However, we did not see it during our recent survey,  Edible doves
are kept by some.’ We encéuntered a paqeer—by carry1ng one as a
souvenir, :

2) Prdeurement of Feeds
(i) State of Feed Procurement, by Types of Livestock

1 Cattle

. (i) Straw and stalks collected from farms are main
dellberately produced fodders for cattle. Besides, grain
wastes and the llke are g1ven before and after parturition.

: (11) Fodder trees planted in the forests ‘and ‘around.
the farms and dwelling houses aré 1mp0rtant as a fodder
‘source for the dry season which’ continues for six to eight

~months, ' There is so much branch cuttlng that trees in
aCCESSlble arcas. have noLh1ng left but trunks and boughs.

These (i) and (11) constitute the important part
of feeds for cattle and qu1te unlike in the Sou theast
Asian damp’ troplcal areas ‘in general, farmers make great
efforts to secure feede for the1r llVEStOCk

(ii1) Lque keeping dround forests and farms and
on river terraces:  Cattle are released twice a day, once
in the morning and once in the evening, whether in the
rainy or dry season. The Hill Area contains few grass—
lands because of its topography. So, cattle -are kept
loose mainly around forests and farms ‘and,” yhére there
are many river terracoe cs, they atre used for loose keeping
but this is not general in the entlre Hill Area.
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Locally, however, river terraces-in the upper veaches of
the Xamla Nadi looked ‘like drrigated pastures of gramineous
grasses and ‘were used during the.dry season when we visited
there, Vegetation around forests and farms now consists -
only of short turf after overgrazing and _contains bushes

. of .uneaten grass. This indicates that the-animals: prefer
young grass though it is available only in limited quanti-—
ties. It is urgently necessary to decide how to conirol
pasturing in the future to maintain vegetation,

2 "Wafer Buffaloes

'The samé approach may be: Laken about feeds for
water buffaloes ag feeds. for cattle, Since, ‘however,
they produce milk, farmers seem to have the general
conception of giving them feed for production; although
they give a certain amount during the lactation period
regardless of milk yield. (At the Kathmandu falr, straw
© and. green grass cut into short pieces and sprinkled with

‘concentrate feed 51m11arly to the Japanese forage system
were served, )

If the milk prodaction of wakter buffaloes is to
‘be increased ‘in the future to improve productivitcy in
hill agriculture, it will be important to prepare adequate
feeds and disseminate the techniques of feeding and
" management:.

3 Goats and Sheep

" The same general principle applies to these as to
cattle.‘ However, goats are effective in. the utilization
of materials because they eat plants - or parts of plants -
that cattle do not. - But at the same time, this means
 damagé to all the more trees and grasses, Goats and sheep

_are’ important as supplements to the local faming system
due to the fact that they are small and do not require
much by way of maintenance feeds.  Yet, farmers do not
‘pay as much attention to the care of these animals as to
the. care ‘of cattle and’ water buffaloes.  As the result,
thear losses_due_to malnutrition are heavy and their
productivity is not being effectively utilized.

4 l Pigs

: The 1nd1genous breed is kept as the scavenger
'eatlng not only:food residues but also.every edible thing
found: around the house. In this sense, it may be more
suitable for pigs to be kept in the suburbs of cities
but in this case the number to be kept will be limited.
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The select bfeed.élreédy introduéed into this area
must be handled with the logic of money economy from the
beginning., S

5 Chickens

Chickeﬁs.aré-kept loose in small numbers. . They
find and eat grass seeds, insects, etc. for themselves
and are not fed by their keepers. -The keepers give
chicks such things as grdin wastes, though,

6 Ducks

Ducks are kept.at places with rivers or paddy
fields, thereby making effective use of such resources
as fish, aquatic insects and plants. They probably can:
be multiplied at suitable places but it will be advisable
to keep them only at suitable places. '

(2) anorﬁénCe of Forests (and Grasslénds).and Foddér Trees

- . As stated in the General Discussion, forests.are important
in' the ecosystem of .the Hill Area and one of the thrée major  supports
of the hill agriculture system with crops and livestock. They are
equivalent to prairies in Furope and -America as the source of supply
of Todders for livestock. As descriBed'already,_what may. topographi-
cally be regarded as a prairie does ndtfexist_in this area. ' Natural
grasslands exist only around forests and fams, So, in this discus-
sion, they are included in the. catégory of forests. -

The: Nepalese fodder trees characteristically differ from
foddex trees in the advanced:temperate countries which are completely
independent of the natural ecological system and” function as a crop.
Collection from fodder trees in Nepal consists of collecting fodder
from :the very types of trees that form the forest ecosystem and the
trees are suitable as a source of feed for livestock for the dry
season, : ' : '

: KiK. Panday divides the utilization of fodder trees by
altitudes. into three:: lowland “(warm river ravines with tropical .
climate; 20074 .1,200 m), intermediate hill area (warm. temperate. to
subtropical:climate, 1,300%1,800 m)-and high hill area: (cold tem-
perate Climate,;13900f$u23000:m); -Tree types that are used range
for more. than 30 families and ‘amount’to.90.species. . As to the
nutritive -values of fodder trees, he estimates -the dry matter
weight at 30%, the digestible organic matter at 70%, the metabolic
energy .per kg of fresh matter at 0.7 Mcal and the crude protein at
-about 10% of ‘dry matter. o ' :
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: We ' heard in Sindhuli. dLstricL that there are 21 species
.at hlgh and 1ow alt]tudes.; Palmels ‘standards in selecting fodder
trees are. said o be: 1 preferencc by livestock, 2: trees with: as
many’ 1eaves as possible and with twigs that llvestock etc. 3 what
appears to he utritive; "4 what promoles lactation and 5 what
‘improves the quality of ‘ghee, :The last three are rather subJectlve
views. . {See Appendix 10) -

1. .:.fﬁeﬁa Latlon of Forests (and NaLural Crasslands)
by Collectlon from Fodder Trees and Overgr321ng'

"In forests near v1llages - and even in relat1ve
recesses. accessible to people collectlng from fodder .
trees - excessive collection from fodder trees has 1e£t
only old Erees.in place and -the intermediate and . bot tom
forest, phases (young phase and: .germs) ‘do not ex1st or:
are.very scarce;.thus the stablllzed forest ecosystan;
namely, -the continuous. growth system of elite tree
species is destroyed. . This can be obgerved: from ‘a
‘helicopter for a counsiderable range.' One may safely
say that natural ecosystems remain only in topographlm
.. cally 1nacce531ble areas.

; Fodder tregs about houses aud farms are almost
w1thout branches.,- This is also the case w1th trees in
natural forests near hdmlets.- : : :

‘ - Devastatlon 8- furtnered 1f llvestock are- kept

loose where low foreslt  trees have been weakened in'this
manner.  There, the forest Killer: (banmara in Nepalese,
Eupatrlum SPP., the like of the: Japanese fujibakama or

thoroughwort) multiplies. TIts multiplication is now a

big national problem. .. It exists everywhere in Sindhuli
"District and we found:a great: comunity of this weed in
-a: forest located pear: the Ramechap heliport.

VI LoéSe Keeping,of'Livestoek

: In nOL only Nepal but also the Scutheast: A31an
wcountries,: ‘there is the- practice for. farmers to 301ntly
.loose keeping livestock.on farms' after harvest, by the’
road51de, An miscellaneous lands and ‘the:natural. grass—
‘1ands around  forests, ' The, animals make a: ‘fairly: large
_gTroup as. they are . assembled  from the different: house- .-
cholds. In this- ‘report;. the term."loose keeping". .
(hanashlgal in. Japanese) is:usedi:distinctively from

- the term pasturing .or grazing (hoboku in Japanese) :
because .pasturing (or. grazing) presupposes that the -
relatlons between llvestock and the.state of vegetation-
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in the pasture ave properly regulated but, in loose keeping,
there is considered to be'ﬁnilaterél;déUrﬁationfdffplant '
resources from ‘the place of loose keeping, “In spite of
‘loose keeping, vegetation.is malntained and. yearly repro-
duction guaraﬁteedfat'places.wheré'thé?térrain'and’the
precipitation are favorable andthere is hatfiony with the
number of livestock.. But in thig country, Imperate spp.
and finally the forest killer are now rampant as the short
gramineous vegetdtion is'disintegrated“thrdugh gradual
accumulation of the effect of overgrazing.

“iAs stated in the General Discussion, loose keeping
greatly ‘contributes to: the procurement of livestock feeds
“but farmers care ‘little for thé matagement of the place of
loose keeping which they regard as their common property.

VegeLation cannot be restored or maintsined unless the
village or the panchayat plans effective contermeasires
'withjlong#rénge consideéeration for the interests of individ-

uals and the community,

3N .Feédihg*énd'Ménagemént

, The people of Nepal seem traditionally to know‘basically
how to raise livestock, The form of Tivestock raising-inﬁthe Hill Area
is, in.Japanese terminology, shagai (housing).  1In a lowland, log posts
are put up three longitudinally and threc or four laterally 'to be topped
with a level ‘ceiling frame with straw and stalks hedped on it to serve
both ‘ds a roof and as a’ feed storage.  TIn other words, it is a livestock
barn'with nothing but a roof. The animals are ‘tied to the posts. In a
highland, we saw an‘duthéuSe'with”éfoneiéﬁd'cléy”wélls"éf which the first
floor heéld animals and the second floor (or attic) contained feeds.
Judging’ from the tocal climate, 1t is unlikely that these 1ivestock

barns or livestock tethering facilities seriously restrict the produc-

tivity of livestock in this area.

“With limited feed resources, famers feed their livestock
in accord, to gome éxtéhf,ZWifhithe'physiOIOgigaI'needs:of'the animals.
Specifically, they increase feeds for cows and water buffaloes before
and after their deliveries and give tree Leaves to young animals.
However, the nutritive state of livestock throughout the year greatly
changes between the rainy and dry seasons and ‘one can ‘egsily imagine
that, as a whole, "their nutrition is basically insufficient, Indeed,
this is-clear from the difference between the state of hutrition of
loose kept cattle in the Hill Area of Janakpur and that of “loose kept
cattle in the basin of Katmandu as we sSaw them during our survey.

The two draft bullocks kept on. 'the Sinduli farms of the JADP were

so large and so well nourished because of their‘suffiCient feeds

that they looked as if they were specifically different from tLhe
loose kept cattle of ‘focal farmers.. B .
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The loca] authorltles diecloeed that there are heavy losses

with the ydung of ‘goats and sheep because famers do not tend

liVLStOCk as caxefully as they do cattle and -water buffaloes._

. For ‘the' presenL it is 1mp01tant for- many farmers
to use- thell Limited feeds’ ratlonally and with prierities but

these

to learn
the problem

can not be- ba31ca11y solved unless Lthe number of livestock is harmonized
‘with the supply of feeds. The dissemlnation of stock ra181ng techniques
purporting to increase productlvity mist be attempted only after that,

4)

()

Livestock Hﬁgiene

‘Cettle-and'WéfefiBufﬁelQes_

1 Rlnderpest R.P.

Cattle and water buffaloes (aleo, goats and sheep)

_cantract this viral 1nfect10ns dlsease.' If it starts in
" India, which ‘is an immed iate neighbor, it may well Splead

to Nepal,. ‘It is now gemerally under control in this country

-after a UN anti-rinderpest drive, Veterlnary hospitals

vaccinate local cattle and water buffaloes against the
disease. '

2 Haemorrhegic Septicaemia,'H;S.

Thls, nllke R. P., is. a dlsease caused by constantly
present bacterla and sometlmes oteours. in. many placee.;_The
bacteria are constantly present not. only, reglonally but’also
constantly présent in the bodies (air passages) of livestock
and the dlsease occurs in'many places ‘all at once when there
are all eondlLlons necessary for its.occurrence... At such

_tlme it is 1nfect10us. It is, therefore necessary to cope

with -this disease by not only preventive vaCC1nat10n but

also by precautions relative to feeding and management,

Veterinary hospltals handle vaCC1nat10n against H.S.

3. Liver Fluke..

Thls d1sease is caused by the para31t13m of Paec1ola

_spp. in the. llver. ‘It is .common in. lowlands, swamps and- |
_.paddy ‘field areas because cercariae; adhere to plants near

the water surface in the 11fe cycle of the Parasite,’

_The veter1nary hospltal of Sindhuli treats more caseq'of
it than any. other veterlnary ‘hospital.  The. adm1n15trat1on
. of antiparasitics. is effective but .the Nepalese - are experi-

encing d1ff1culty 1mport1ng them from. India because the’

“Indians theémselves are:in short supply. This disease does

not bring immediate death but animals afflicted by it develop

.chronlc malnutrltlon and bécome unproductive,
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(2)

(3

4 FOot_énd Moufh'Diseaée, F.M.D.
This viral infectious disease afflicting all artio-
dactyls is not much of a problem in the Hill Area.
5 Exterhaerarasites

Tick:: At J1r1 Center, ‘ticks recently occurred 50

- much that it. has become impossible to pasture Brown Swiss

séed bulls and’ their feedlng has been switched to drylot
feeding with cut grass throughout all perlods ~This is-

" probably because hybrlds with European cattle are:weak to-

Babecia theilerla, a protozoan parasitized in. red corpuscles
and carried by ticks.  (Of course),- ticks -are also harmful

as bloodsuckers.) This has become a’ problem also in India.
It requires caution in commection with the breed Jmprovement
through crossing with Furopean cattle.

The above dlqeases of cattle and water buffaloes
are arranged in.the order of importance. Accordlng to
experts, the national death rate of calves is about 10/
and that of water buffalo calves is about 25%,

Main Causes of Losses to Goats

1 Parasitic diseases: liver fluke, metastrongylosis,
) ' mange, ticks.

2 Infectlous dlseases' sheepox, foot and mouth disease
3 Malnutrltion, improper feeding.and management
4 -Damage by other animals

Main Causes of Losses to Sheep
1 Infectious diseases: enterotoﬁemia,:pnéumoﬁié~by
' haemorrhagic septicaemia,

foot and mouth disease, sheepox

2 Parasitic diseases: sheepox, metastrongylosis
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3. o Measures for Developidg Hill Agricultﬂre

. There. appaiently are no. immedlately effective measures that
can now be incorporated into the hlll agriculture system where the factors
of topography, geology,’ cllmate, crops, -fodders from forests (and natural
grasslands) ‘and livestock are closely interwoven. Hill agriculture will
begin steadlly to develop only when- the livestock production subgystem
is stabilized on ‘the basis of securing feed resources through the résto~

ration of forests (and natural grasslands) and by increasing shlpments
of feeds through the 1mp10vemenL of fleld husbandry.

) Measures thaL cHn: be put -into. practlce under these circumst-
-ances probably are. restorlng forests {and natural grasslands) and improv-
ing livestock: as 1ong—range projects.’ 0f all livestock, water buffaloes
must-be first 1mproved in view.of their economic function. Below are
the necessary measures: arranged in ‘the order of urgency -

1) Restoration and Preservatlon of Forests (and Natural Grass—
lands) - s :

lhis is belng mentloned as- a matter of procedure apart from
the question of whether thlS problem comes under: the. jurisdiction of the
JADY or not. :

(1) Restoration of Forests

L _ In Nepal the SpeCIES of fodder trees. agree with those of
trees that properly form the forest ecosystem; ‘thus the resLoratlon of
forests is synonimous with the multiplication of fodder. trees. First,
seedllngs are planted in a forest and their preservation and the supply
of .fodder. ‘trees ‘are: harmonlzed by subsequent rational work. ' Fortunately,
plantlng trees is in accordance with religious teachings in thlS country,
Tree planting also serves to promote the. sproper functions’ of forests;
such as preventing erosion, dncreasing the water holding capacity .of
“s0il: and achieving shadlng ‘effect. For this purpose, there must ‘be
facilities that can. supply sufficient numbers:of seedlings. 'There-
must also be the reformation of farmers' consciousness by training
_at the famlly 1eve1 and  the. organlzed activitcies:at. the panchayat level.

) Plantlng Fodder Trees in Vacant Lots" Around Farms and -Houses

1hese lands w1ll be planted w1th trees that can be used ‘at
‘small heights. (Imported fodder trees may be ‘used for thlS .purpose.
See Appendix 10.) These trees will also.have shading effect for farms
and vicinities,  Fodder trees ‘are more’ ea511y establ1shed than pasture
plants.
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(3 InLroduction of Pasrure Plants into ForesL Environs, River
Terraces and Natural Grasslands

_ The ‘stocking capac1ty will be increased by'infrbduéing iroplcal
pastuxe plants into these areas. To this end, there must be an aptitude

test on plant species to be used and the ensuring of supply of their seeds,
{See Appeundix 10)

2) Measures for Liﬁestock
= (1) Imprbﬁement'of Feeding and Menagément“

1 Diseemlnatlon of. Method to Feed leestock in Accord
' w1th Their Phy51010g1cal Needs

As a whole, ‘local- farmers are Lradltlonally raticnal
- about the apporLlonlng ‘of - their 11m1ted feed resources but
they must acquire detalled technlques purportlng, prlmarlly,
to prevent ‘losses to young animals by -improved feeding and
managenent. and emphasizing also the feeding of adult gnimals
before and after dellverles ‘and the supply:of productlon
feed to lactatlng water buffaloes.

2 'Prevention of Illness Losses.through_Improved Nutrition

The decllne of product1V1ty and the loss of indjviduals
due -to para91t1c diseases and some 1nfect10us diseases will he
prevented to a con51derab1e extent by improving the nutrltlve
state of young and’ ddult anlmals.

But - to make these measures effectlve,‘the efforts to
increase feed: supply and achieve ‘the approprlate number of
:lLvestock in quSPSSLOH must be contlnned :

(2) ' Measures for Livestock Hygiene
oA - Intensification of: Vaccination

The present vaccinatrion against R.S. and H.S. must be

intensified by starting an itinerant formula and other measures.
2 Intensification .of Countermeasures against Parasitic

Diseases

The decline’ of ‘the productivity of adult animals and -
the loss of young animals may be prevented by initiating the

‘itiverant admlnlstratlon of antiparasitics rather than just
induce visits to the veterinary hospital.
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(3 'Imprdvémént of Livestock
[Phase T Measures]

The number éf livestock will be maintained at. the
» present level but their productivity will be improved,

1 'Ihcrease of Milk Yield of Water Buffaloes

"The milk yield of water buffaloes believed Lo be
economically most important in hill agriculture will be
‘increased, -thereby increa31ng food selfusuffiglency and
cash anome..' : : :

Spe01f10a11y, males of Murra and related breeds _
.belng multlplied by the. government will issued.” Or as the
. second. best. pollcy, males locally born from well-lactating
mothers and having the physical characteristics of the '
breed will be selected and kept at the panchayat.
In thls case, the government will contract with the producer
the lease of the male witer buffaloes. The panchayat will
create 'a breed improvement assoc1at10n;.u$e'them for three
© years until their offspring attain breeding age and then
exchange them with males from elsewhere to avoid inbreed-
ing.”_In this caée, the parchayat will recommend mating
with priorify for farmers having females with particularly
poor. dairy character of females known for their low mllk
yields. : : :

2 ' Improvement of Goats

“The- issuance of Fz tested and produced by the UNDPE

-or males. obtained by back—crosglng with ‘the local breed.
Mating will be controlled at the panchayat level.. Goats
easily multiply. - So, unsatlsfactory individuals will be
sold for meat. Tf males are scarce; strongly built males
born from large females at the panchayat will be temporarily
utilized. Males will be: exchanged to.avoid inbreeding, as

in the case of water buffaloes. Farmers must be exhaustively
‘taught to avoid the inbreeding of their goats ‘because many
farmexrs keep he- goats.

3 Improvement*of Sheep
This is applicable to the hlgh alt1tude part of the

- Hill Area, The basic policy is the same as Iin the case of
goats. - ' ' : ' :
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4 Pigs

The pregent system .of issuing pigs of the improved
breed 'will be continued. Pigs are less important tham
‘herbivorous livestock.

5 -'Chiékens

S ‘The present system of dssuing. chickens of the.
improved breed: will bhe continued. ‘Like pigs, chickens
are less important than herblvorous livestock.

[Phase II Measures]

_ Ar thls phase, the farmlng conditlons of farmers

- w111 have already been improved and they are now at an
advanced level of technology. - ‘They will try to reduce
the number of livestock by eliminating. unproductive
individuals, taking advantage of. the effects of the
improvement. of water buffaloes, cattle, goats and sheep,
and at the same time maintain or increase the total amount
of livestock production,

1 Improvement 6f Miik Yield of Cattle

Bulls of  an improved tempetrate dairy breed based
on the test results at Khumaltar and the improvement results
by -the Brown Swiss breed.at Jiri will be issued. Artifi-
cial dinsemination will be feéasible at places. At this
stage, an organization to proceed with the. improvement of
both males. and females will be established at every panchayat.
Further, the active part1c1pat10n of 1ndiv1dual farmers w1ll
“be necessary.

Cattle of the temperate dairy breed may be somewhat
unadapﬁable.to-the natural environments and féeding condi-
tions in'the Hill Area, which is' the JADP's charge, but the
improved technical level will make up for this. - The size of

~the cattle will be Intermediate between those of the Hill
breed and the temperate breed.. So, they will have increased
draft’ power, But depending on the- width of terraced farms,
it may be necessary to ‘use the smaller of these cattle for
draft purpose. : :
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2 Improvement of Milk Yield of Witer Buffsaloas

At this ‘Stage, - the functions of- Lhe breed implovemenL
association must be reinforced so’as to Be able to perform
‘gystematic crossing by selecting females according to their
- milk yields and also using wales of the Murra breed. that
are issued and the superior males selected within the area.

3 Reduction of Number of Large leestock and Choice
' beLween Catrle and Water Buffaioes

‘ When this phase is well Undelway, farmers may begin
choosing either cattle or water buffaloes as the stress in
their management by comparlng their overall producLiv1ty.-f
Water -buffaloes have the advantage of belng able to be used

“as'meat bt are difficult to breed as' a’ ‘species and, in’ the
" long rum, the: 1mprovement of their milk" yield will hlt the
+ celling gooner, This: Teans. that genetlcally the wilk- ‘yield
of ‘water buffaloes culmlnates in: the Murra ‘breed. of India,
"which 1s - ‘the ' 1argest dri- the world, ‘and itiis 1mpossib1e to
Eexceed ‘this yiedd, " Cattle, in-the meanwhlle, ‘are easy to
breed ‘and ~there are 'go many genetic regources’ ‘concerning
their milk’ productlon that, “in Nepal, it is possible for
their milk yield to catch ‘up with the present . milk yleld

of water buffaloes first and then outstrlp it. However '
the fact that bulls and bullocks cannot be used for meat
for’ the reason of rellglous 1estr1ct10ns is a problem ‘to
'the last, g

At the -stage Lhat-the above economic¢ choice is made,
the formula ‘of draft-utilization will change as.a matter. of
“ecourse; This involvés the- dmproveméit: of tractive gear and
—"plows besides ‘the change’ of -cattle-themselves. .  Such improve-
C ment will be qulckly accompllehed if farmers switch to the '
nodern principle of farming. A suff1c1ent1y mourished
bullock may. be able to work alone with the help of new-
‘tractlve gear -and ‘a new: plow.' Also, ‘the use of cows for
:draft purpose ‘may-be poselble .at this: stage.. In lowlands,
~:guch as ‘the Slﬁdhull Bagin, watetr ‘buffaloes” may-also be used

~draft animals. - Without these developmenrs, reducing the

E'.A""mumber of 1arge llvestock anlmals W1ll be 1mp0381b1e.

' 4”7'“_:Imﬁrdvement”dffGOats

A breed 1mpr0vement assoc1at10n wlll be organized
to contlnue breed JAdmprovement by selectlng both males and
females.' Fven if the farming conditions are 1mpr0ved
'the economic character. resulting from the traits of
resource utilization will not change. However, it is
necessary to make adjustments so as not to increase the
number of goats too much.
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"5 Improvement of Sheep

This will be done by the same principle as the
‘mprovement of goats but it will be necessary to improve
the quality of wool so that it may - suit commerc1ali?at10n
rather than home production, '

EE R Pigs and Chickens
“t Atothis stage, there will be commercial bases for

-Lhese'in different parts of the ‘country ‘and’ the development
©dns the Hlll Area- may not go beyond this naLlonal level.
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Measures to be Taken by Individual TFarmers and. Administrative
Organizations to Achieve Steady Development of Hill Agricul-~

ture {with Respect,. Particularly, to Livestock)-

Individual Farmer .

1 Restoration and preservation of forests (and natural
grasslands) A farmer must understand the importance of

-this in malntaining hill agriculture and: dlscharge his

related responsibility, He must plant: .seedlings and, protect
them from the damage by.livestock until they are establlshed

He must also cooperate in preventing the overgrazing of

natural grasslands and maintaining vegetation and sowing

‘pasture plants.

2 Individual identification of livestock and the
recording of their abilities: TFor some time, this will
have to be done by literate people of the panchayat.

Panchayat'

Organization of a llvestock 1mprovement association and
control of breedlng stock.

Organ17at10n of a forest utllizatlon and control assoc1a*
tion and a nursery utlllzatlon assoc1at10n. :

Organization of joint wOrk”relative to fodder trees and
the sowing of pasture plants.

méﬁﬂm .

Planning Of.breeding'stoek utiliiation.

Tethering‘and control of superiot seed.buils;

Perfotmance of artificial inséminntion (Wherever possiblej.

Guldance and dlssemination of feedlng, management and
_11vestock hyglene.

Dissemination and improvement of milk processing.
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(1)

(@

3)

(4)

(5)

(6)

Zone and Government . of Kingdom

Supply of superior breeding stock or seminal fluid through
improvement of breeding stock farms,

Intensification of livestock hygieﬁe measures.

1 ' FbLabllshment and expdn31on of veterinary hospltals
and - dlspensarlee. : .

2 Inten31ficat10n of countermeasures agalnsL llVESLOLk
_1nfect10us dlseaseb.

Construction of liaison foutesr
Training instructors so as to be able to give thorough
guidance about stock farming. Or training specialized. stock

farming ihstructors.

Establlshment of milk processing pldnts -and COllECtlng
centels in some area. '

Furtherance -of preparatlons to supply fodder tree seedllngs

and pasture plant seeds,
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