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PREFAC™

The team wants to point out that this report 1 the opinion
of the group based the results ot approdximately three weeks
of visits te the atfected areas. and  intervigws with
institutional officials and producers in the department of
FFurio .

This report should serve as a basis for developing a plan to
help in reducing the negative effects of futuwre droughts  on
human and  livestock populations in the southern Feruvian
B However, since this document deals mainly with
livestock and range, other intormation available on drought
effects, as  well as existing plans to reduce the effects.,
should be consulted when regional strategy is planned.

Many of the recommendaticons are similas to those previously
proposed by other groups and/or agencles, It 1is fair to say
that our results were arrived at independently and therefore
substantiate both our results and recomendations and those

presented by others, as being approprirate actions to face
the etfects of the drought. OUn the other hand, some of the
recommendationes are contrary to actions already being

planned. Justitications +or these and the reasons for
guestioning these recommentdations are also presented.
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CZXECUTIVE SUMMARY

The department of Funo has the largest area dedicated to

native rangel ands and livestock. Approdimately 15 percent
of  the total native rangeland, &S0 percent of alpacas and
L'l amas, JUpercent  of sheep and 19 percent of cattle of

Feru belongs to Funo.

In Jdanuary and February 1983, the normal season for rainfall
and  the maximum forage growth in the southern S1Eerra, &
drought began, which lasted to February 1984. Al though,
this drought was reported to he the worst in  several
decades, drought cyclicity is a usual problem 1in the
soubthern sterra of Feru.

The objective of this work was tolassess the effects of the
drovght  on the livestock-forage production system and to
recommend short, medium, and long term actions to relief the
disastrous 1mpacts of the cyclical droughts in Puno.

Atter travelling to the atfected area and visiting with
local agencies (CORFUNG, INF, and [NIFA-CIFA XV), producers,
and  researchers, the team 1dentified three groups of
affected livestock producers. Theose communities around Lake
liticaca, which were the most severely impacted. Those
communities not around the lake which were affected, but

not as severeley. And the large producers (SAIS*'S, CARs,
EFS s, and large ranchers).

The difference in the affected areas related directly to
stocking rates rather than to differences in rainfall.
Losses of livestock due to mortality and culling attributed
to the drought were estimated to be 23, 26, and 7 percent
tor cattle, sheep, and alpaca, respectively. Further, the
area of the department of Fune is composed of primarily
native pasturesi very little effort is devoted to research
and extension in this area. °

since  the primary impact of the drought was on the peasants
in the small communities, it is recommended that most of the
drought relief and future planning efforts be directed
toward these communities.

The main problem was the inbalance between livestock numbers
and forage available. Therefore, to reduce the impact of
future droughts, this need to be brought into closer balance
by & combination of reducing livestock, improving native
pasture management, developing cultivated pastures aor annual
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forages, developing irrigation systems, and 1mproving +eed
storage. Frograms need Lo be amitiated to control parasi tes,
500 bhat the animals can take advantage of what  for ace 18
avallable. Further synchronizing parturition with the rainy
sRason  would dncrease the reproductive efficiency of the
animals. Dwring a drought, =upplemental or stored feeds need
to be allocated to those times of highest physiologlca
demand.

During a drought, governmental intervention is needed 1n the
marketplace to  prevent decapitalization of the producers
caused by reduced pricesi also., the government could provide
et e wor B programs oo preocend migraticon te  wrban
centers  when  the peEasants have no crops or livestock to
tend. Avallability of of the appropriate agricul tural in puts
(eeeds)  following the drought must be ensured. Officials
agencies  would  have to prepare {for  future droughts by
improving marketing channels and infrastructure. providing
pracessing  of surpius meat ., ant amproving the process  of
abtaining credit.

Riglk @ should to be reduced at the producer level Lhrough the
development of irrigation programs, promotion of chan GES 1N
SR e compasilion € e de arcl NS aging
diversitication of crop varielbies and prlant g times.
Further, 4  system of drought forecasting necds to  be
developed, and  a high level commission to respond to these
torecasts needs to be dmplemented along with emerqgency plans
at the local 1evel.

since  Puno  is  primarily a native pastures and  livestack
Hepar tment, tne resources  of INIFA - CIFA XV need to be
strengthened or reallocated into the native pasture area.
More trained personnel 16 needed both at IMIFEA - CIFA XV and

UNTA  to effectively conduct a program on native pastures.
The strengthening of Lthe linke between I[NIFA and UNTA  that
began  duwring the drought needs to continue. Extension
activity at the comnunity level needs to  be edpanded
probably following the model used i Froyecto de
Investigacion en Sistemas de Cultiveos Andinos —-- PISCA
project.

As a result ot thie report, four projects to implement the
recommendations  are  proposed. They are in the areas of
Community Development, Fastures, Farming System Analysis,
and  a lLavesetock Development that includes range management,
animal health development, and a research component.

vi




INTRODUCTION

Fhe  department af Funo has the laroest area dedicated to

native:  rangel ands and livestoclk:. Hpprosimately 10 percent
it the total nabtive rangel and, a0 percent ot alpacas and
Ll amas, U0 percent ot sheep and 1S percent of catlle of

Feru are located 1 Fuia.

In January and February 1985, the normnal season for rainfall
and  the meximuam torage growth in the southern sierra . &
draught ' began, which lasted to February 1984, Although,
this drought was reported to be the worst 1n several
decades, (mpfafifaape - feavledbiiemalnne © SHEC S0 iG] problem in  the
sonbthern sierra of Feru.

Accarding bo INE-FUNO, & conservative estimate of the damage
that the livestock incurred as & result of the d rought  over
the last two yvears in the department of Funo, 18 placed at
approdsimately 40 million US Dollars or 100 billion soles
(Us®sl = 2,000 soles). Nearly one +i1fth of the human
poptdation of Feru resides in the department of Puno, and of
these, nearly two-thirds or over half million people, were
atfected by the drouwght.

Are evaluation Leam was brought to Feru Lo assess the effects
Gf the drouwght on the livestoclk forage production system and

Lo recommend shart, mediwn ard Lang term actions to relief
the disastrous 1mpacts,

Somez  actions have already been 1nitiated to reduce the

1mpact ot the past drowvaht. [n this report suggestions for
1 npr ayved I & e ard  livestock practices and possible
mechanisms of implementing  these practices for future

droughts in the department of Funo are also presented.



http:Accoirdi.ng
http:livedta.cl

BACKGROUND

The department ot Funo 1 located in the South of Feru and
has an  area of 72,384 km . which is 5.6 percent of the
caountry's aprees Uf this, 82 percent 18 sierra, between
Sl and 5,852 m.  of altitude. Mative range landse cover
4.6 million hectares, or about &4 percent of the total

depeartamental  area,

he total population recorded at the 1981 census was 890 el
inhabi tants, corresponding to 4.9 percent of the Feruvian
population.  Most of the Funo®s population is located in the

e &l AlrEas (HY percent), Fopulation density  approaches
LA 1nlbraba tants/lm (CCORFLINCG 1 985) . Hurral s1al
Groantzatton 15 dominated by  two generatl types o f
institutyione, the  Agrarian  Retorm enterprises and  the

"traditional " dnstitutions. The Aogrartan Reform Enterprises
(CAF,  Bals, bl Lo, ), were created during the 19681979
period.  While these enterprises are extremeal v i mportant  to

the economy of the reoglon, the traditional 1nstitutions
acrcount for & greéeater share of the human popul aton, [hese
Cons sl at  the 460 officially recognized comiunidades
cappesinas or peasant communities, and parcial idades, which
closely rresemnt | e the peasant communlbles in theiy
Oraoanization and functioning. It is recognized that there

are  also a substantial number of independent tarmers. but
they are discussed with the communities and parcial idades
due to the essentially private holder characteristics of the
traditional institutions i Funo.

The department of Funo i€ divided into 9 provinces. The most
affected by the 1983 drought were Funo, Chucuwito, Azangarao,
Lampéa, Huancane, Melgar, and San Romarn. Carabaya and Sandia
were less affected. For this report, the attected
populations were grouped into three socio-climatic groups:

A. Communities around the lake (average temperature between
6 and 10 degrees C, and 3,810 to 4,100 m of altitude).

B. Communities not around the lake (average annual
temperature between 4 and 7 degrees C, and 4,100 to 4,800
m of altitude),and

C. Agrarian Feform Institutions (Cooperatives, S5A1S,
Lommunal tarms, and social proparty enterprises).

These qroups were choosen because the drought impact was
ditferent for each one of them. The most atfected sector
corresponded to the commumities arcund the lake (aroup A,
followed by the communities in the highlands (group kO . The




assocliative farms (group C)., due to their advantage in
FERSOUrCe aval lability as wel as administrati ve and
technical capacity, were less affected.

0 the estimated 570,540 drowght aftected persons (CORPUNOD,
1985, slightly QVEr three-titlhe were located in
communities swrounding Lake Titicaca, 29 percent were  from
communl ties  away from the lake, while less than 10 percent
were members and families or the Agrarian Retorm enterorises
1 Funo.

FHYSICAL FEATURES

The Ferwvian Altiplano 1s a tlat high altitude basin rising

SHO0 m above sea level and stretching between 14 and 17 =
CUTT.CIS by 7] I ) Ihis high platean constitutes an ccosvstemn

characterized by  low  Lemperaturos, erratic  and limited
rarrntal Ly, and A rFrelatively  short QF CWL o G2 A S0 . The
predominant subsietence activity ot highland people has been
pastoralisem of native cameloids and cultivation of  locally
domesticated crops including the potato and Andean pseudo-
ceEreal s, Ihis system continues today in rural areas and is

cupplemented with sheep, calttle, and crops introduced by
@arly European Lmmi qrants, In contrast with this
traditional system of pastoralism 1s the practice of

progressive  ranching by livestock associations et ablished
by Lhe agrarian reform and a tew private ranchers.

e climate of scuthern Feru 1s harsh. The high altitude
alpine areas are characterized by a seasonal change of
temperalures  wilh warm summers and cold winters (Table 1).
The  mean monthly benperatures

in the Altiplanc vary only a

few  degreses wilthin  a  vear. The rainy season 1n the
Altiplano  begans  in August and continues  through  Aprils
however, eftective precipitation does not occcur until
December. fFpprodimatel y 75 percent of the annuel
precipitation comes trom December to March (Table 2). The
warmest weather occurs in Uctober and Movember while the
coldest weather occurs from June to  August. The annual

climate for the Altiplano has been subdivided into  three
periocds:

Lo The mainy summer: (December through March) , when

approdimately 75 percent of the precipitation occurs,

2o The transitional months (September through November and
April) during which about 20 percent of the precipitation
RDECUNS, ana




TABLE 1. AVERAGE MONTHLY TEMFERATURES FOR THREE LOCATIONS
IN THE DEFPARTMENT OF FUNO, FERU.

FUND DESAGUADERD CHURQUIBAMBILL

Jeanngary 7 Tive & a. 4
Febararsy B L0, .4
P o by Wl 1o, 7 8.
ragr i Hal £t 7.5
Flavy A ) a0 5.9
Jure a9 a4, 0 4.0
RITNRY Gl b I.b
st & 4.4 4.6
seaprt e mlaer 7. 7.4 7.2
et amler G .7 8.2
Blovweind oy PV Db a.7
Lroe ml e E2 1.0 o. 6

TABLE 2. AVERAGE MONTHLY AND ANNMUAL RAINFALL (mm)
FOR THREE LOCATIONS IN THE DEFARTMENT OF FUNO

DESAGUADERD CHURQUIBAMEILL,

MONTH

140
136
131

o1

danuary
February
HEVA Y
Fapsrd |
My

Jure
Jud oy
August
September
October
Meowvemb er
Decembyer

TOTAL
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Jo The dryv winter (May through Auguet) when only 5 percent
of the precipitatbion oocure.,

I Ehe-vicrnityof Lake Titicacay Where the  landsc 1€
hed il oy Flat and somewhal sSwampy, hami e gley and cal careous
humic  gley soil are predomtnant . Holonelts: and  Solanchack
alen  occur aon local salty spots. Heyond  the flats, the
enen al swrtace 1s all & mean elevation of 2850 m  and  has
tndid atang to hilly topography. Morth of the lake, volcanic
parent materials are  comnon and the dominant @oils  are
Moallye Ancdosol s, assozlated with Gleveols, Histosols, Humic
Cambiisole  and  Hastanosamns. Many of the «soills are  of
mocer st e L hEavy Lexture  and are  devel oped 11 ol

lacustrimne sedyment s, Shal laow Ihthosoliec soils occur in the
surrounding hilly Land and shal low Rendzinas have devel oped

where the parent materiale are calcareous.

Ihe Heruvian Altiplano 18 covered mostly by agrasslands.
However, on o the scabtered hilly and rocky formations g the
vegetation 18 strikangly difterent. Generally, the north
el hy
. Are

and  west tacing slopes are warmer and are characteriz
SV 1 o = o i Seulh and east facing EHPOSLLYE

S el

o B

and wetter and support more veoebtation.

The vegetabion on these slopes consl sts mainly of ser ophytic

shrulg i grasses, Ihe most conspl cuows woody  taxa are
frolyleptls, Chiquiraga, Lscallonza. Satureje. Ribes, Colletia
and  Puvae  raepondiil. Bpecles of  Astragal us. Laprnus,
letraglaockhin, Uz, Egddoliedn, Nicotiana, solanuam.,
Celocrularia, Plantago. wéevia., Epator2uam. Mublen beragta, andg

Rrompera are other consplouous component s,

rolylepts (P, hessery and 2. Sowentella), commonly called
"Fenoa', constitutes the aonly native tree of the Alti planc

and torms local ized wooodl ands. Ihe other components of the
slopes and hilly terrains are the Lussock grass communities

i

deminmated by Yyvuarak 1! (Festuca dichoclada) . k(e
Cmtipa 2chae), and "bista' (StZpa obhtusa).

furalk  dchu communities occcur on shallow hilly terrains with

considerable rainfal l. Species of Hierac2um, Hypochocris,
Ephbedra, Foa. and Stipa are the other components of this
Cemmuanil ty. lehu communities are broadly distributed either

along  the hilly formations or in the drier degraded plains.
stipa  2chu 18 a tussock grass with extensive shallow roots
growing in association mainly with t apraoted plants such as
Hypochloer:s, FTetraglochin, Liabuw, Euphorbia and Ephedra.
On the other hand the ¢isha communities devel op on black
calluvial  soils  occurring  at higher elevations and  form
relatively  pure  stands. The only  other plants growing
within this community are species of Cajophora. Wrtica.
Stellaria, and Opuntia.




slands of the plains and rolling hills of

Mhe  natural 01 @t

the Altiplano can  be  ditferentiated 1nto two Mé j o
communi tiles. I one sidey testaca doalz2chophylla and
Mublenbergra fastrgrata, and 1 the other side Calamagrostis
BN EON &I The Festaca-Mahlenbergia community  forms  the
"unkbroken grasslande when  they &are  growinag together .
Festuca dalichophylla is a tussock grase and Hablenberaia
fastigiata 16 A short  rhizomatous "carpet—-like' grass
lTocally  called "chilliguares". Uther components  of this

communi by  occupying  well drained and less profound  solls,
pramarily ot the humic Andosol s, are  Calamagrostis, Poa,

Hordedan . Pasoalup (R pramasamt) . Ualoia, Neleocharis,
Frifol s um. &I 2 . Hn o ey e e Loralium., Natotrzche,
Al pmal va (Ve AT Cergsbruaw, Hlantago. Alchemilla,
GOomiphrena., neal 2.5, Valertana, and  Sisvrinchidm. Dpecles
whaich readily invade deteriorated areas of this communi 1y
are BHoatelona simples, Arastrda enodas s, St2pa sp. and the
annual  Mablenbergiag peruviana, as well as species of  Foa.
Rromus ., Calamagrosits s, Erodiaw, Hidena., Onaotal dum  and

larasa.,

Calamagraostrys antoniana, Focallly cal led Yphorhke!t locclpies
sty the humic gley and calcareous hunic  glevsols.
Tportant geEnera  assoclated with Lhis community  are  Poa.

Manlepizergra, Drstichl vs. and MRapancul ws .

Ihe  predominant  species on the river banks and on  sandy

e B = T E Festuca ortonbylla, Acrachne orelvinata,
Tetraglochsn strictus, and Calamagrostis sp. A1l of these
BN eeept  Calamagreostis have sharp-pointed leaves,
theretore, Elhiessy are unpal atabhle, Sometimes Festuca
ortophyllae attains the height of a man. [hEsE specles are

1nvaders, but they form part of the natural climay at higher
elevations, especially on highlands located on Lhe west
slopes (dry Fuana) .

Less  dmportant and very localized are the commurnlties of
Distachlas humilis with species of Fos  and  Juncus which
ocoupy  saline  (Solonchack) soiles. Galicornia sp. may be
found on marshy saline soils,

Vegeltati an o4 Lhe shallow waters near the shore of Lake
Titicaca 1s composed of "totora' (Scerpus totora), "llachu"

(Myriophyllunw elatinoides), "chanku'" (Elodea potamogeton),
and  Ruppira maritipa, all ot which are used as fesd + o
cattle and sheep. dpecl es ot Lepna and Chara are other

consplLouous components of the Litoral zone of the lake.

Jverlooking the Altiplano and its lower hillside is the high
ancean  territory on alping subbtropical pluvial  tundea.

These high andean ranges in the altiplano basin are at about
4400 m and extend to the snow limit. bparse vegetation of

seraophytic grasses  and  "semi-continuous" communities  of

short grasses and cushion like plants alternate with areas
of bare ground. w0l ls supporting this vegetation are of
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recent. voleanic origin (Andosols) and those weakly devel oped
tr o Fecent al Luva &l deposi b s (T e R T and Humic
cambisals).

Ihe  most e cuent arasses and grass—like plants 1nelude
Festuca, Calamagrostes, AClachne, I i =2 HOErDUS ., and
Jarna s ., Rrarella, Pycecnopbhyllam., Histichia and Uxyebhloe are
genera that represent  the cushion  plants. ohrubs ot
Faphel ., Nenecio, and Baccharis may also occuwr on protected

STOCEING RATES AND CARRYING CAFACITY

AN obvious problem for families 1n communities in the region
surraunding Lake fiticaca in the Department of Funo is
excess livestoack aumbers relative to the available forage
IS LU 6 AN edample 1e Camacant community  (FISCA, 1982

where the average family has 0,71 ha of cropland and 1.22 ha
(i Frebug al pastuwres in this land, each family grazed the

e valent  of ad.? shespn undts i 16 B 26. 14 eheep
U = It each tamely grew o Lons of forage/ba on  the
.71 ha of cropland and +ed 14 all to Ll vestook., Ehils would
leave  a need tar 4. 44 tons of forage to come from the 1.22
ha GOF natural pastures or 3,56 tons/ha. Mis assuwmes anly a

mainltenance forage intake 2 percent of the body weight.

It 1s  doubtful that the natural pastures produce even one
tan/hea, probabily no more than 0. 75 ton., thus there is about
g timeEs more animals graszin 0 the natw-al pastuwres than the
pastures chould realistical Iy be expected  to  caricy. This
SumeEs no forage 1s lett on the ground to maintain the
growing capacily ot the plant. fonatural consequence  of
such  severe overgrazing is that the more productive forage
species  are grazed oul leavirig only those species that
produce  encugh ieaves very low to the ground in'z way that
a1 the leaves cannot be grazed off. Duech ropocies can
survive extreme overdgrazing, but untortunately thay produce
very little torage.

al &0 as

Naow assume these lands can produce the maximum under good

conditions., Iz native pastures would produce 2000  kg/ha
ancd  the cultivated pastures would produce 5000 kg/ha  under
dryland conditions. It the 1.25 ha of native pasture are

divided into 40 equal seqments so that each segment would be
grazed completely and 40 dayse later, the animals would

return Lo the same segment. but not before. This would
provide good natural pasture management and allow the plants
to grow properly and adequately. Theretore, each day the
animal (5)  would have access to 250 m  which would produce
0.14 kg of torage per day. Sheep produced in this  area

average 20 kg body weight, therefore, they would rFequire 0.4
kg (& percent of the animals body weight) of forage per day




just  ta  stay alive (and this does not leave | any reserve
herbagedtor the survival ot the plant). fis can veadily be
noted, even under the best of natural pasture conditions,
encugh  farage cannot be produced daily to  support  the
maintenance requirenents of more than one sheep unit.

The eheep unit above muet be fed from cultivated crops grown
(1N} the obther Q075 ha, Lhus leaving only Limy ted L&l o

Qr Gwing CImOp S for  human consumptlon. Assume these
cultivated lands ace not ircigated and produce an  annwal
average ot 2000 kg/ha. Iheretore, 189.8 m (or 2.5 percent
(wX 3 the  0.75  ha assigned  to cultivated crops) of the
cultivated land would he regured ta produce sufficient feed
ol Emep  ane  sheep unit bt alive tor CRNEe VERE . Ihe  above
exanple  does not allow sufficient torage for eprectuction,

mor does 1t dllustrate the reguirements of one cow  which
would be equavalent Lo approximately & sheen unitse.

Lt the sheep unit were fed sufficiently to  reproduce  and

lactate, 1t would require 4 percent of 1te body weight in
F o an e dey . Iheretore WEE. 7 m (or Z. 8 percent of the 0.75
he  assigned to cultivated crope) wowld be rFequirried to
produced  the balance of Feed regured ko 6 sheep
wria b/ viEar . FS 0 OneE  can  readl sy sae, A tamily cannot

- |
glequately  swevive  and produce the number of animal they
owre an 2 ha of land, regardless of what  technol agical
advances are avallable, Ire the conmunities bordering  the
Lake, they are reported to teed bullrushes (totora). Scerpus
totora as a supplement e,

From the communities we visited, 1t appeared that primarily
barley and some oats were being used effectivel vy as  forage
tor liveatock. Aleo both provide grain for animal and human
COnSLmEation. hese  are guate productive and the potential
vield 15 relatively high. Although ne vields were obtain ed,
they have the potential to yield 4 to 10 tons of dry

matter ha depending on  local conditions, fertilizer,
managemnent, etoc. Attermath or fodder from crops grown for

human consumption are well used, &as are the weeds plucked
from the cropped fields,

CULTIVATED FASTURES

Beginning about 1974, Mew Zealand researchers began studying
the potential for improved pastures for this area and their
reserch has provided the maior information available for
speclies  to use, o1l adaptability, grazing man agement.,
productivity, seasonal growth, patterns, etc. ALthough
these forage species could be used effectivel v by the

community families, they apparently are little used at this
time due to inexperience in their management, cost of seed.




and the fact that their use i1g relatively new.

Alfalta and Jactylis qgloperata are suggested as a  very
praduetive  misbure for Lthe more | evel 501 )s with  good
drrainage. Areas where water stands (ponds) are not suitable
for  alftalfa. his Aforage mikture has the petential to
piroduce 4 o 10 - tons af diey matter/ha under  dey land
conditions  and animal gains per head/hectare are very aqood

hecause the forage gquality is very high. Rlso, the altalta
fives =il nitrogen so that fertilizer neede are minimized
arnd the stands are relatyvely deouakt tolerant . Fotential
disadvantages are that animal bleoal 16 a eserious problem
o el 11 Ceunel o ds wher e i [ less . F1art stand
maintenance requires & higher 1level o f mariagement , and
duwcing  dry  periodse thie mislure depends on rainteall tor
growth a5 do native pastures unless 1rrigated. Many

cultivated pastures &are overgrazed and some of  them have
deteriorated to the point that native grasses began  to
invade them and not all species planted were adapted to  the
soils and the climate.

Other species that are important an cultivated pastures are

o chardagr ass (Oactyl @S Qlomerata) ., "y EgIrass (Lallium
peErenne)., anc: clovers  (lrafolium  sp.). Hyegrass/clover

pastures  apparently must  be drrigated  and  they  cannot
tolerate the intense level ot grazing sometimes imposed upon
L YT Hoth altalfa and white clover (7. pratense) have been

intersesded  into nalblve range. Ihese interseedings have
been successful when soll/water relationships are suitable.

Use of improved pastures in the communities will be limited
somewhat,  because of the need tor growing human food  crops
arn the croplands now beilng used. However , there showld be
signiticant portions of lands now in natural pastures  with
deep enough so1l o land that ie fallow (to allow the seil
to  recaover somne of ferlbililby) that could be planted
and which wouwld allow +or 1ncreased
forage prodoaction. Because the legume and grass mixtures,
if  properly managed, are good soil-building crops, they
could possibly be used on fallow land in & beneficial way.
AgQain,  well thought out management would be necessary to
make  this & wsepful practice. Where idrricgation water is

to 1mproved pastures

available the forages found most useful are white clover and
pereannlal ryegrass, although such forages may have to
compete with higher value food crops and possibly cash crops
in the commurnities. This would probably not be the case in
SATS o other asscocialtive productive units.

In general, the CAFS, 5A15, and the larger private farmers
of , the highlande maintain an economic base of livestock,
native pastures and cultivated pastw-es that is large enough
to allow them flexibility in their management programs. The
large producers in the highlands have primarily alpaca and
sheep whereas at lower elevations cattle replaces alpaca.
Most of the producers visited culled out at least 25 percent
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af their herds annual 1y,

The, producers who have access Lo irrigation  water and
cultivated pastures are able to produce additional torage
fear gither grazing. hav, {ar i1 lage. | Freaes g 11 gated
cultivated pastures are alseo weed to fatten animals for
markelt  of laughter. ] s, the larger producers usually
have &ufficient land (both native pastures  and  cultiveted

pastures) to allow some rotation of their livestock.
Theretore, the pastures are rested tor at least portions of
the vear, allowing a greater production of desirable for age
Bpecies  on a sustained basis, [n conclusion, cultivated
Pastures have o place an managenent of the Southern  Sierra,
but they must be used with discretion.

LAND TENURE

[ the department of Furo, as un most ot the country and
particularly 1n the higher parts of the Sierra, distribution

o Land among agricual tural unite 18 uneven. There coexnist
very large co-operative-like £irms along with  very emall
feuni by holdings. s, ary sty brying to understand  the

reality ot the agricultural sector should take into account
these tmportant differences.

Apecocording to the last avarlable census figures (1972) . there
were almost LS50, 000 apericul tural units (See  Table & for
details) in Funo, occupving 3.9 million hectares. Thi rty—-one
percent of these units had a size of less than 1 hectare,
comprising  only 0,42 percent of the land area. These two
figures reveal clearly the spread of minitundia, most of
which is  concentrated in  the zone arcund the lake.
Agricultural wnits below 10 hectares account for 91.7
percent of the total, comprising only 11.6 percent of the
Land. These units are all family units although, in  most
cases, ftamily units are grouped together into communities or
parciral idades. Among the 54 associative firms (described in
the following pages) that include groups of workers, there
15 none below 20 hectares.

O the opposite side of the spectrum, i.e. the larger
agricultural units of over 500 hectares each, there are only
701 land holdings (0.6 percent) comprising almost 2.
million hectares (67.8 percent of the land). With very few
exceptlons, all these larger * units are associative
enterprises created after the 1986% Agrarian Reform. Most of
these larger units lie on natural rangelande and their main
activity i1s livestock production.

10
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TABLE Z. LAND TENURE IN FUNO.

Size Number of Total Area
Range Units (hectares)

Less than 1 46467 31.4% 16688 - 42

Lesse than Q.5 e [ S 7 TRLT
Less tharn 0.5 idé T Fai R B
)] @ Aefen Y LI AR H. 1/ e RN A

From 1 to 5 L7848 45.91 167636 4,24
e A S T e D= 185.7% R B e fis
R m o e e m e | RSN Gaul 41969 1.06
From & to 4 L4 Yelb dai st |

! L.

Frram 4 to 95 106t | iy i HAE4A ko 46 77

LESS THAN S 114335 77 .54 184325 4.67

From § to S00 42531 28.77 1085150 27.48
From & to 1o P RS 14, 40 LG e A0 Rl

LESS THAN 10 138616 Q1.73 459869 11.64

156053 R R

18586873 4.71

Froam 10 to 20 123585
From 20 to 50 (PR | 5 BSE
From 50 to 100 2181 .48
Froam 100 to 200 12139 W7
From 200 to 500 1004 .68

OVER S00 [01 61 2679716 67.85

From SO0 to 1000 ARHE .26 267975 b 79
From 1000 to 2500 Sk ) 44005 1l.16
Uver 2500 214 P 4 S B e 49,91

] 147842 3949191

+ These agricultural units are the ones that are
helow the established limits in  terms  of
livestock. The information about these units is
very limited,

Source: FAD, 1979




COMUNIDADES CAMFESINAS

Feasant communities, oar Cowuanidades Cappesinas, are one of
the most important forme of rural social organtzation 1in
Fuune, as o well as throwghout the Andes. Ihese tnetl tutions
contain  many of the productive and oroganizational teatures
Of pre-Colunbran avllus, hbut were also extensively modified
by lthe Spanidsh and thelr conception of Conunzoades. Loammor

propecty  was regarded as a barrier Lo the greed inherent in
Mar,  and was encouraged as a part of the reorganization that
took place during the Toledo period of leth century colonial

e,

Feasant Communities 10 Funo are somnewhat unilgue, fowever,
particularily an their patterns of land tenure. Unlike most
o1 therir counterparts Lhroughout rural Feruw, & relatively
small proportion of land 1s regarded as being commonly held.

Fable 4 shows Chat while neacly three-fit+ths of the
comnunl bres  outside of Fuano surveved in oa 1977 study (DCCN,
140 Paad halt ar more of their Land held in commen., Qver
fowr—ti+the ot the coomunities in Funo, had little or no
camnan by held 1and.,

ASSOCIATIVE FIRMS

[hie name 1 used to comprise the non=individual
agricul tural firms  that were created after the Agrarian
Reform Law was enacted in 1969. There are several different
torns ot organization, three of them being the most common
1in Funo department: Agrarian Societies of Social Interest
{8ALIE) . Agrarian Froduction Co-cperatives (CAF) ., and Social
Froperty Enterprises (EFS).

In terms ot organization, they behave somewhat as co-
operatives engaged directly in production. Either directly
or indirectly, their workers share ownership and intervene
1n management.  These agrarian firms were established on the
hasis of former haciendas, 1.e. private ranchs and farms.

In Funo there are more than 50 of these firms, that together
own over 1.0 million hectares, 92.5 percent of which are
range and improved pastures, and 9.7 percent useless 1land.
The remainder may be considered as cropland, mainly dryland.
Bizes are guite variable. The largest firm, CAF "Gigante",

12




TABLE 4: LAND HELD IN COMMON IN

FERUVIAN FEASANT COMMUNITIES

Mool o Vbt g RER NI
or Pl o Beaes

o Lo I ToHb

ALl other
Department

R G417 2543

FOTesl

Source: Direccion de Comunidades Campesinas y Hativas, 1980
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ownes abiout SO0, 000  hectares, wiia e Lhere are other
assocl ative tarms as small as “0 hectares. ihee lable 5 for
cdetal led 1ntormation. )

[he  number ot ascocirated membears (heads of +amil v)lo1e  iore
Charn S500 woirker s, Ihe main economic activity 16 livesktpcok
production, particularly sheep, alpaca and cattle.

[ it known that many of these firms tace severe internal
Al el aemert probl emes. there 18 &  clear | ack ot
entreprencirlal exdpertise, together with many othe- spcial .
poedartical and econami o peab ] eme. However , their i1mportance
L e e thet fact that they supply an tmportant part of the
Livestac| s achie cansumeEd and esported. lechnology  in
vhese f1rms also varil es, but bobth range ancd herd management
Lend o ol low the modern technol aagy af dexvel oped countries.
Fhere are cases dn whitel these f1rms have made achievenents
b LeminG Of Capiltal accumplation and in the provision  of

SO0 Rl Serviome,

LAND USE

CROF FRODUCTION

Apgricuwlture 18 the most important economic activity in Funo

with a share of about 42 percent of the gross anternal
product of the department., Lropping 15 done mainly in  the
= e SUNTE aurndng Lok Mtircaca becauses the natural
conditions are more ftavorable for this actiwvi ty. Ihere 1s

also considerable crop production in the highland area. The
prancipal agricultural products produced by the three gQroups
considered in the report are: potatoes, oca. barl EY . AN,
arnd barley and oats for forage. At the department level the
production  of potatoes in 1982 reached approximatel v 264
thousand MT of potatoes, 21 of oca, L7 of barley and 11 of

guanua  (Table &). Froductivity per hectare in all these
products  1e relatively low if compared with the rest of
Feru. fable 6 shows the evolution of the planted area and
the total production dwring the period 1981 - 1983, The
area planted has 1ncreased in case of forages, as well as in
terms of production. The productivity for most of the
agricul tural products increased over the last decade 5 el
erample  1n calfiihua and quinug. Fotatoes also increased in

the area planted accompanied by a moderate increase  in
productivity. :

14
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Fercentage of native pastures: Q4,04

zources FAD, 1979
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TABLE 6. FLANTED AREA AND TOTAL FPRODUCTION IN FUNO 1981-1983

1931 1582 1983
FRODUCTS Area froduction nrea Froduction frea Froduction
{Ha) (N1} {(Ha! tHT) {Hal LIl

FOTATOES 39405 202858 40412 263601 42308 27080
BUINUA 16755 7444 15554 11281 1727% 3483
CanlnuA 5148 2294 4477 2543

BARLEYGRAIN 16142 11277 148533 16756 19013 5857
pLLUCD 846 3080 577 2684 712 2790
fca 3ot 19594 345 AT 3851 20380
KARLEY FORKABE 11042 143797 L339 200840

(AT FORRAGE H3A37T 186478 12623 231859

Source: Oficina de Estadistica, Region Agraria ¥XI, Punc. Unpublished
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ANIMAL FRODUCTION

With 4.6 million hectares of native range, Funo had in 1982
approdimately 478 thousand  head of cattle, 4.5 million

EFEED . 238 thousand 1lamas, I .2 millron alpacas and 110
Chousand plogs (Tabl e 72) preoducanig a  wide wvariety of
products very amportant economically in the department. In
lTable the volume of production 1& presented by speciles
and by principal products. In terms aof meat, cattle and
sheap dare the main sources while alpaca, iama and pork are

secondary . Wool and fiber from sheep, alpaca and llamas are
vViry amportant atems it thelr value 1s taken into account.

R PUveEetoh Ll e e L Ches Funa depearr bment bhetore arid
atter the drought as estimated. by LM are shown in lable 9.
Ao rmatly A = e = (MR the tolél Ivest ool 10 the
Deppen tment o Fung  are held by small  holders 10 small
Cemmu g b e ane  appr ot mect Ly ) peracenlt  of the total

Livestoock are tn mediwn and large operations.

A. Communities around the Lake

Lavestool product L on LI Chese  communi ties consists
PImdmeara 1y ot  cattle and sheep with few cameloids.
Approdimately  hal+  of the cattle an the Depactment of
Funo are localted in this area. Marny of the tarmere here
market  their entire production by feeding livestock the
rorages  and  crop residues they raise. Iher  lavestock
industry  an this area also relies to some extent on  the
uee  of  agracul tural by-products. In those communities
atyacent  to the lake, totora and Llacho harvested +$rom
Flie | alie Al 1 mpor bt GOHAE o4 forane for the

livestaock (primarily cattle).

The R R R e tal 1 by, arowth  rate and fleece
production  of the cathtle, sheen,  and cameloids is
dittficult to assese due to lack of data. A study cited
by Astorga (1781)  sugoests that the lambing rate in
peasant communities of the RBolivian altiplano is less
than oan percent. Although  continuwous breeding is
practiced by almost all small producers, there appears to
be  twa primary lLambing seasons. The +first is  from
Hetober through December and 1s referred to as "Christmas
lLambing", and  the second is in June and July and is
referred to as "San Juan lambing'. In interviews with

producers 1n  these communities mertality of the "San
Juan'" lambs 16 high.

CThere  dse no shearing season and the sheep are  shaorn  as
necessary to provide wool for the household. The criollo
sheep  are generally shorn about every 2 vears and the
fleeces are of poor quality, low vielding, mived color
and are generally sold tor about half the market price of
wool for improved sheep.

18




TABLE 7. LIVESTOCE POFULLATION IN FUNO 1981 - 1983

Lpecies 1982 1983
et LSO
R HAAEEOD
LA D Fiwl o
RIS TR 17800
FT Lt MMala

Source: Dficina de Estadistica, Region Agraria ix1, Puno, unpublished,
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TABLE 8. LIVESTOCKE FRODUCTION IN FUND 1981 - 1982

FRODUCT

oL
Lk Lt W7 LALE0D PHSOL100
RIS b T LAOWEED PLAGIEO

T
R ko IHRLOE40 EOLE G
RN by . -

1510880
AET L4440

& k)
FERT by

P ey
Fobebals k)
ik k)

Lega L 50
Bl 7500

Pl s
T bk TELOO0H

1501000

Source: INP, Puno, unpublished



TABLE 9. ESTIMATED LIVESTOCE LOSSES IM FUND IN 1983

INITEAL FOTENTEAL FINAL
SFECIES POFULATION WETHOUT (1] ALTUAL DIFFERENCE
{1-1-83) DROYGHT FCPULATION ihl
(21-31-93) {12-31-493

CATTLE F33000 492660 3519749 22,5
SHEEF §450000 4361000 S 248500 25,5
ALFACA 1365000 1383120 12484204 6.9

(1) Caltulated taced on 1nventory and previous reproductive and culling rates,

Source: INF - Funo, unpublished.
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Fe el ma o ocaktle 19 continuous and e Cows calve

appirosimately every 1@ to @4 monl ks, HFroducers Like  to
wee  Hrown Swres bulle bub will also use & "good looking!
L ) O O = B L X Ihe caltle arae generally tethered
and allowed o orase amal l areas or have teed carcied to
tlem. rang the diry season they are generally fed crop
residues oFf todfara and Llacho. I gerneral . the males are
about two  yvears or Glder when  they reach  slaughter
W ot . e cows are generally very old when they  are
el hey  are generally milked once a day by milking

v (it the udder and allowing the cal f Lo suchle the

Founs £ ClLt el M
e e L sm appears to be  bhe  maijor  animel heal th
gk L em., AT stent of other heallh problems 12 almost

L b oW . Malnubriticon, mineral and vitamin defficiencies
and  poor managenent contribute significantly  to  health
el ated problems.,

Communities not around the Lake

Ihesae comnunities have more livestock and rangelands, and
Faise  less  crops. Mhere  are fewer catlle  and  their
numhiers tend to decrease ane approaches the mountains.
Bheep  and  camelold flocks tend to be laroger in  these
commu B e, Mere "improved" sheep in these communities
were found,  compared to those close to the lake, but the

proportion 1s stall emall. Some of the communities close
to  the HAIS's and  other large producers have been
intluenced by their production practices and have used
Vit oved geneltic material .

e sheep are managed 1n a manner fairly similar to the
communities close to the lalke, but they are pastured for
more  howrs per day than those close to the lale. They

have no distinct lambing season but the fertility level
of  Lthe sheep i a little higher in  these communities.
The mortality rate is  probably less than in those
communities close to the lake and is the highest shortly
atter lambing. The highest proportion of deathe in 1ambs
16 among those born in the dry season, due primarily to
laclk of mill production by the ewe. Shearing tends to be
more organized and will generally occur at a specific
Time e@ach yvear, Fleece production, quality, and vields
are  bhetlter than for animals close to the lake. Weaning

Ae not practiced but rather the ewes simply dry up during

the dry season of the year, and this weans the lamb. The
Lambe  are marketed or slaughtered at about 18 monthe of
age  and produce carcasses of 8 to 92 kg. First lambing
generally  occurs at about 18 months of age and the ewes
are usually culled when they are about 6 years old, but
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this 18 probably determined pramacily by not having &
aound  mauth. Animale are eald or consumed more on the
recl o omoney o foodl than fFoar good livestock management
Farasitisem is the primary disease affecting
and the producers use no o perdodica control

praclhlces

Lhie aheep

measures for internal parasiles.

Pl tal ity 1n cattle tends to be higher in these
Cammunities because during the dey season they do  not
have the crop residue or forages Lo +eed the cattle that

the communities  close to the lake have. The calving
Lnterval is approxnimately 18 o 24 months. Calving tende
v colpeilde wath othe penl Of forane prodilecti on. I bhese
Co@nimuird b g Lhe calves and cows aenerallly are  pastured
ftonether daring the day anl sepalt ated at night. IThe cows
arrer il ked Lo othe morning and then they and the ocalves
return to the pasture to graze for the day.

Some oF the milk 18 cansumed bl most 1s made into cheesse

Wil ¢ b IR R W O R P ed Y =0 = e Lownes ol osea Lo Lhe
Cooomu it s, D Lhe  dey season the cows are not
m g b, In this area there are dry and wet lands. In
- Fi e ity lands the disease problems Al e pramer oy
gastrorntestinal [ainraml bes, Lung  worms, PrELUNONL &,
blackleg, and wvarious types of diarrhea in the calves.
B lernal parasites are also a problem. In the wet lande
of this area the same problems exist and there is a

SiLygud rleant increase an Liver flukes

Alpacas  and llamas are mixed with the sheep and managed
together., MPartuwition, breeding, and lactation all occur

during  the rainy season (from November to March)., when
the  nutrational level 16 at 1ts  highest. Males and

Femal cs  arre managed together all  year. Fertility in
these ammals 16 Llow primarly due to high  embryonic
mear talaty. Neonatal losses are high during lactation

primarily  due to diarrhes and entercotoxemia. In males
hypoplastic and crypbtorchid testicle have been shown to
be & praoblem  and  couwld also significantly decrease
terti ity The age at first partuwrition may be earlier
than in the larger opsrations becauwse of the year around
brecdings however, no data are available. The primary
problem  with  external parasites in alpaca is mange and
they appear to be more resistant to internal parasites
than  sheep or cattle. SheEaring can ocecur &t any  time,
but  generally  from December through March due to the
better price +for the fiber. BShearing generally occurs on

a  biamnnual basis to obtain adequate fiber length. The
alpaca flock is generally of mided color but due to the
CJbetter  price for white fiber these producers are also
teyving  to obtain white animals. Most  animals  weigh

around S0 kg at slaughter and a detailled report on causes
for slaughter and culling ie availlable (Primov, 1983).
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C. Large operations and associative Enterprises

h these operations, managenent e more conventional for
e e, Ihe  producers wse training  and intormation
available from UNTA and INIFA to & much greater  extent
Cliam do the small  producers. Fhere ave distinct
SElection practices and the sheep have ogenerally  been
giraded  ap Lo tmproved breeds., Ihe primery  breeds  are
Corrtedale, German Merino, and Junin. hey have regular
b ety nn o R i K= Gprial AW through Jl vy, with lambing
v ol ot L sl e M T i1 vectober throuabh Dec embver . | ey Ty to
synihronize lambing with the onset of the rainy season Lo
Coehne advantage of the increased for age production & ol o
Lactaltilon anth  weaning. FMs L Large producers LIS e
artitical ansemination combined with natural mating.

With this tvpe of management, ftertility ranges from 60 to
74 percent.  Some producers who have a large forage base
will breed the non-pregnant ewes in January and  February

Lo ancre thesterti iyt the s+ ocli.

L penereal , Lamb mortality i1 around 10 percent. First
brecding 18 based on body weilght and they would like the
EWwes  to weigh 30 kg, Shearing generally occurs from
January throuwah March and they are all shorn on an annual
Fyaesi & Culting varies from 10 Lo 28 percent ot the ewes
LI BT tlocks. Most producers have records of losses
Frrom  dntections and non—infectiowns diseases which varies
wilh management and location. In contrast to the small
Communtties,  the producers have regular parasite control
and  wvaccianation programs, Meonatal diarrhea is the
Primary cause  of Lamb ceath. Most of them practice

dacking and castration and separate the sexes.

Cattle are generally confined to the low land areas. The
cattle that are found in large enterprises are generally
af  the Brown Swiss breed and are used as  dual pLrpose
cattie managed primarily on improved pastures. Al though
bresding  1s continuous, most producers attempt to have
cows  calve at  the start of the rainy season to take
maximum - advantage of the increased forage production.
Milking is done by hand once & day in the morning and
then the cows and calves graze together during the day.
Most  of the producers make cheese or butter but those
close to Funo or Juliaca sell milk for local consumption.
A few producers use artificial insemination. Bull calves

are  raised for  slawghter and are generally sold for
slaughter «t 2.9 years of age and welighing 280 kg. In

Calves  pneumoenteritis and brisket disease are the most
common disease conditions. in cows, mastitis, nutrition,

brisket disease and pneamonia are the most common
conditions. Farasitism is also a gencral problem but has
a control progeram. Liver flukes are a problem in  wet

marshy pasture areas.
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The alpaca population is generally found at the higher
@levations., some  of  these producers are receiving
training in alpaca production from IVITA, UNTA and INIFA.
Many of the larger producers are trying to increase the
number  of  alpacas because of the increased price of

alpaca fiber relative to that of wool. In  these
operations, parturition., breeding, and lactation occur
during the rainy season. The males and females are
managed separately during the rest of the year. The

tertility 1s somewhat higher than in the communities and
is  approximately 785 percent in well managed programs.
The sane factors that affect fertility in the communities

also atfect fertility in these flocks. These producers
generally use é& percent males for breeding. Shearing is
wsual ly in Octeober with some shearing in April, and it is
made on  an  annual basis. In  these operations the
producers try to select for a uniform color and the
preferred  color 1s white. Weaning generally eoccurs at
the end of the rainy season. In  the vyoung alpaca,

enterotoxremia, pneumonia, coccidoisis and alpaca fever,
and 1n the adults alpaca fever, cocclidosis, and internal

parasites are the most common disgases. Culling rates
are arocund 35 percent. The productive life of an alpaca

ig around 10 to 11 years as compered to 5 to & years in
sheEp .

LIVESTOCK FRODUCTS MARKETING

The main  livestock products in the Altiplano are meat and

tfiber. (See lTable 8). Meat is marketed either as live
animals or as carcasses. Little processing is done on fiber
prior to leaving the department. There are differences in

the use of the output however, depending on the species and
on the type of land holding. In the case of community small
producers, cattle for slauvghter are mainly sold live, and
&l e 0] o mostly at ferias to intermediate buyers
Lnternediarios) who, depending on the shape of the animals,
will either re-cell them in the wrban and mining markets of
Southern Feru (Arequipa, Tacna and Moquegua Departments), or
fatten the animals for sale. Sheep are often sold to buyvers
wha travel from community to community. Upon inspecting the
animals and negotiating a sale, the animals are frequently
slavghtered and leave the community in carcass form.

On  the other hand, alpacas and llamas are mostly kept for
home  consumption becawse of the fact that fresh cameloid

meat is not vet well accepted in wurban markets. Typically,
camel ald meat  is dried and salted to prepare jerky

(charquz), which is marketed to areas such as the jungle,
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wherre meat preservatbion | (i B 6 e B R T

Regardrnog e keting of fiher produced by smal l Mol desre,
WE s S S e L A S ] O s e a1 e S e e g ] atcepted an the

ept o housabol ol s, IR Nt vt ek e

1
| o Y '-l['..t o ancl mor e et 1w Ll & A0y,

arermedl ate huvera that work ftor a  hand$dl o f
e =Yl () il !I]-.-' ||!|.'|'1t'\i L B (R | Pl ¢ J'i'l.'t'.:,..
marketia e aithar internal (for tourm shs) (@]

Wha le @ome L] ama fibe mey i b £ o

i

ame 1 &8 general Ly mol brue F o alpaca fiher.
ol ENntelr el s, mar b ety ng (R

taollow, the same channel s, bt the
geanetl ons of Ehedrs awn to obtaln et ter

| g trher are sold direchkly i the

enporters, il (3 I YRR e 4 o S o = e e thirouwah  Funo's
Enterprisess Contial ., @ sort  of supra-cooperative

grouping many of the departoent’'s associative enterprises.

lable LO shows how meal and $1ber were "euported" from FPuano
depatment during the period 19768-1 963, In terms of volume,
the main products were sheep's wool and al paca fiber. The
Lo o) e varrtalbions L volume  may e explalned by &stock
retentions an order to oblain better prices.

Lt 18 dnteresting to note that alpaca meat is ewx ported 1n
quantities comparable with those of sheep, while other
FLgures 1 G that most cattle are exported allve.
Sltatistice showing the esports of processed meats (jerky and
clhialona) provide  evidence that they are important in
aenerabing income  for Lhelr produceres, The time series
shows that, besides the variations in fiber volume disc ussed
alaove, there has been & sleady bub rather slow increase in
Lhe eiports of both processed and non- prozessed meat .




TABLE 10, EXFORTS OF LIVESTOCE FRODUCTS FROM FUNO
(Metric Tons)

1978 1979 1780 1981 1982 1383

FIHER: nLFACA 1267.00  3852,00 1421.00 1746.G9 1303, 00 1568, 00
LLalA 4,00 25,00 2,00

SHEEF 865.00  5839,00 440, 00 o869.00  2647.00 237400

HEAT: CATTLE .30 2.80 4,50 12,20 23.10 79,40

SHEEF 82,50 26,90 93,00 187,50 234,60 310,10

KLPHCA 67.10 18,50 59,20 205,20 265,20 2%8.30

LLANA 5,50 4,80

CHARQUT: LLANA 25 40.45 25,18 38,00 120,85 87.95

ALFACH 54,90 36,55 3.5 2,10 27,80 41,18

{HALEONA 149,57 98,24 154,55 504,89 142,11 255,75

Source: Oficinz de Estadistica, Region Agraria
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ASSESSMENT OF THE DROUGHT EFFECTS ON
LIVESTOCK PRODUCTION

RANGE MANAGEMENT AND NATIVE FASTURES

e ol it Chatl ooctired G VSRR wae st ond ficant in that it
magna s ied the prolilem of Ltoo mary animals and OVergrazing
Chat existed prioln to 926, the precipitation recedved from
DERTENAEIE L9985 Lo August 1985 Was appradimately one hal f
the  nocmal cnetrt . 5 1llustrated by the records from
Labanitl as and Funo (lable 119, AlLthouagh the records  were
1t VSRR e B R il Che  balance | of 205 and LFE the
preciprtaticonn Feceived was far below normal . and si anilticant
Falfs tdid ol comne unte]l Februaary 1964,

Dot at" @  nobt wncomnon in Funo and 4 imonths of B2V ErY
nommal vear are dryv.  Seventy five percent of the rains come

December through Marcch. However, parts of the Department of
Func (e.g.  Cabanillas) received only 20 percent of its
e precipitation  (December 19899 through March  19683) .
Likewicge, precipitation was tar belodw normal in December,

1983 and Januwary, 1994,  Bince these are the months of peak
plant growth, rorage production was signifticantly reduced.
T e o plants in  many ot the areas remained  dormant
Ehroughout  much  of 1983, The quality of forage was also

crgraticantly reduced, which was as important as  reduction
Ln quantity of torage.

brought ettects on natural hilleide pastures was more severe
than in  the flat areas near the lake where some moisture
remained  an the soil due to the high water table $rom  the

lalie. Enowl edgeable  local range  people indicate that
because ot the long history of heavy over grazing., this
poterntially  high forage producing area produced in a rnormal
yeEar only about one ton/ha of forage. During the drought
these areas produced no more than 0.5 ton/ha. When aone

considers  that a maintenance ration is 2 percent of body
welght (for the very small sheep arourg the lake, about 20
ka) about 0.4 kg/sheep/day and if one leaves an equal amount
ot forage to keep the plants healthy, then each sheep unit
wolld  requirz about 300 kg/vear or if  one uses a more
realistaic  figure (4 percent of the body weight) then about

440 kg should be allowed per vear.s This means that during
the drought, 2.3 sheep/ha could be grazed. We understand

that there are commonly more than 20 sheep/ha grazed, thus
1t 1s no wonder that many communities lost 60 to 80 percent
of  their livestock through starvation. It 15 also a fact
that the natural pastures on steep slopes have less than
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TABLE

MONTH

Sepltenbher
Lictober
Movember
becember
Janary
ek iary
e ch
Apreal
Mevy

June
July
August

TOTAL

AL LONG  TERM

1964-78 1982-83

AVERAGE MONTHLY AND  ANNUAL
FRECIFITATION  AND AVERAGE MONTHLY  AND
ANNUAL  FRECIFITATION (mm) FOR SEFTEMHER
1982 - AUGUST 1983 FOR FUNO AND
CABANILLAS, DEFARTMENT OF FUNO, FERU.

CABANTLLAS

1964-83 1982-83

1&. 70

RN Il )

4 20

0. 510

a0, 50 . 00

S 70 2. 70

qet. 70
S5, 40
L4, &0
L4, A0
114,50
Sl yan )
S, k)

o TAE)

1. 60

A0

639, 00

47,70
107,00
140, 50
| 25
155

683,80

29

L 4.40
103, 30
24, 50
L0.70
0,40
S e 60
57350 it ),
L4, 20
A )

1.50

417 .30




halt the forage production of the wet. level areas and that ‘
tor practical purposes, no forage was produced.  The f orage
that was praduced was dormant and low in nutritional val Y=

afdain  emphasizing  thad the  foocd ' to teed  the animale
tielonogsng te the dndividual families in most cases had  to
come froam souwrces other than natwal pastures. Lf stored ar
purchased  teed was unavailable, or the family lacked the
M ey el G Ul S S e oy o 2 purchase teed,
1nveyi tahb vy, b animals starved 14 they were not sold o
s lavahteEred.

Even so, the communities thalt exist at the higher elevations
were not as badly atfected by the 12821985 dronabt al thaugh
Ll was edtremnely seriolns for them also., Ihe major reason is
Ehad Ehiedr Land base 1= larger, Chedr animal numbers per
HURNN alfEas were less and imange condition Wwas not Las poor.
F e Grampl s, Qe Cemmura by 1n the hiohlands has
appras i matel y 22, Q00 sheen unite  of lLivestoch, 7200
hectares of natural pastures ancd & total AL e\ O 2 2 )
hectares., (I wE assume that each sheep unit needs 440 kQ

am We did for the Lake Titicaca area, then each hectare of

rangeland  wouwld need to  produce 1290 kg which 15 not
unreasonalk e, Ihen overstocking 1s not nearly as seripus.

hrough  better npative pasture management practices, this
community  couwld  bring  their animal numbers into  better
halance with their forage resource.

Effects  of the drought in the highlands were not as severe
as al lower elevations and around the lake, even though they
aleso received significantiy less rainfall (Table i EED) When

the drought of 1983 became evident, they culled out an
additional 10 - 15 percent. Mhie reduced their herd sizes

to a stocking level that their npative - angelands  could
support,  especially if they also had irrigated cultivated
pastures. I'he proper stocking rate averages about 1
alpaca/ha  +tor the highlands and about 2 sheep/ha for  Lower
@levaltions.

Unlike many of the communities, most of the lLarger producers
are in the higher altiplano where water was more available.
Therefore, they were less affected by the drought than the

small farmers of the communities. L, however, these large
producers did not have irrigated, cultivated pastures, they
had  to cull their livestock herds more than the additional
LOS Sro LS nercent. Like native rangelands, dry land
cultivated pastures were not productive dw-ing the droughts
therefore, they did not enhance the carrying capacity

dwring this period of adversity.

Firet class rangeland (about 10 percent of the total) in the
highlands averages about 2000 kg/ha herbage production in a
normal  yvear. becond class rangeland (about 65 percent of
the total) would average about 800 to 1000 kg/ha herbage
production in a normal year and third class rangeland would
produce 500 kg/ha herbage, or less. Since the precipitation
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TABLE 12. LONG-TERM AND 1982-198% AVERAGE MONTHLY
AND ANNUAL FRECIFITATION (mm) RECORDS
FOR CHUGUIBAMEILLA, DEPARTMENT OF FPUNO.

MONTH AVERAGE 1982-83

Heptembier - 27
et oler 44, 1 QL
Mo embs e b 154, %
Decemler 116,73 &H7.9
Jaruaaey 15%.6 S1.4
et uwanry 128 Se3.
March Lzl s GO
Fpred L 47.5 47.6
My . 4 =4
Jurie « 4} Q
July X ]
fugust 4. & 0

TOTAL 72%.8 585.8
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was significantly reduced during the growing seasons of 19872
throuwgh 19285 and 1983 throuwgh 19684, forage production was
Feaclueed Lo approdimately one  third  of normeal . This
gignificantly (Freduced Che carrying capacity of natave  and
cutltivated pastures,

Each sheep unit requires S00 kg/ha for  maintenance  and
FEproduction,  as was previpusly described. Froper stocking
matpe f )" el nterance ald reprodac by on Cin faEt class
Fanaeland an the highlands, i oa normal oyvear, wowld average
4o sheep units/hecltare/yvear. Froper stocking on  second
class rangel and, in | noemal vear., would average 1.8 sheEep
unitshectacelvear, of leces,

e toeking  rates ftor 23 SAISYs and 14 GCAFPYs in  the

Depakrtment o Funo averaged 1.4 to 4.58 sheep units/
hectare/ year in 1978 and 1.3 to 4.55 sheep units/hectare/

ey SR AU AT SeEmlnal v, these producers were stocked at
abput - the proper carryving capacity precedi ng  the drought.
Flthough  they culled  their herds heavily as  the drought
became evidenk. Ehey  were overstocked throughout the

drought.

Evian  though cameloids are among the best adapted animals to
the deowght in Funo, the females lost a significant  amount
of  body weight because of the poor quality o+ forage during
Lhe peak season of plant growth. Ihe body weight of alpaca
females ds highly correlated to the growth curve of T orage
CHE1gure 1) .

The producers who were least affected by the drought were

Lhose who o had  drrigeted cultivated pastures fassuming
irrigation water was avallable) and/or those who cut

cultivated forages or native grasses and stored them as hay
tor feed during the drought.

Ferhaps a resowrce that has not been addressed suficiently
ts  Lhe impact of the drought on watersheds. Drouwght, and
the overgrazing that uswally accompanies a drought, tend to
reduce  herbage production on watersheds. Soil compaction
and  reduction in  ground cover reduce infiltration and
INCreEase runot . Therefore, when rains occur following the
drought, much, 1f not meost, of the amount that falls runs
off. Consequently, severe erosion results causing flooding

and removing valuable topsoil.

Although  droughts cannot be avoided, their effects can be
minimized. It producers would adequately reduce their
livestock herds to a level of proper stocking during the
th-oughit, the animals they keep would perform better and the
pastures Wl d remain mor e productive. Likewise,
devastating effects from flooding an! seoil erosion (mud and
rock slides) occurring with the rains after the drought
would be significantly reduced. Denuded watersheds decrease
the gquantity and the guality of available water (except in
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the very shoct Lerm). ;

ANIMAL FRODUCT 10N

the lavestock population in the Funo Department was severely

AafrEcted oy the 19d5 drought as estimatec by TNFS Table 9
Presented a quantatication af the population decrease due to
Lhe  ditterence  petween the potential peouwlation and  the
Gz buted Flinal Ppapud et on. W shows a dreastic decrease  in

cattle and sheep ot about 22 percent, whereas al pacas ehowed
A srgnificantly smaller decrease of 7 percent.

More detailed intormation on birth rates " culling rates,
mae el 1by, Live and carcass weight and prices are showed in
Iabh ] e 135, L4k, and S i e st e v sheep  and alpacas,

Ivel v. The general trend in culling and mortality is

I 6 E D
i mi 1 ar Lo thalt suggested by Table 9. Aomore dnteresting

ASpE of these tables 12 observed in the decrease in  live
werght/carcass weight for cattle and sheep and the change in
the approximale dressing percentage (the ratio of carcass

waight  to live weight). The dressing percentage decreases
significantly as  the effects of the drought came more
evi dent ., This indicates that the animals body conditions

deteriorated considerably. However, in  the case of the
alpaca, body weight decreased, but the dressing percent age
Femadned fairly constant.

I ternms of live animal, the nominal prices decraased,
praobably becanse of the poor condition and the high quantity
Suppl i ed. However, the carcass prices remained relatively
stabble (Tables 13, 14, and 15).

The estimated decrease ot animal population due to the
drought shown in Tables % 13, 14, and 15 does not represent
the total leosses in animal production due to the drought.
There 1s still & significant decrease in the: potential
production this year (1984) that is nol included due to the

failure to breed during the drought. Further losses in
production duwe to the loss of potential weight gains or
actual  weight losses, decreased fleece production and
increased  susceptibility to disease are not  included in
these figures. Losses were primarily in voung and old

animals  thus resulting in  lower numbers available for
replacements, or it more replacements are needed, fewer
potential  sale amimals. The low'plane of nutrition that
animales  encountered during the drought lowered their body

condition and resistance to disease and parasitism. It
would appear trom the data in Tables 9, Ay 14, and 15 that
cameloids  were able to swvive the drought better than
cattle and sheep. Milk production decreased by 90 percent
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TABLE 3. BUMMARY OF CATTLE FERFORMANCE
AND  RELATED DATA DURING THE
19335 DROUGHT

| , R 4 TOTAL
INITIAL POFULATION G23500 154693 436933 422723 483000
FUNBER BORN 40300 3000¢ 15000 14500 97000
LULEING alrs0 19260 1000 117040
LORTRLITY 1027 13500 15700 41163 81390
FIinl vGFULATION A24693 421993 411933 381570 381570
LIVE WRICHT (k) 233 230 240 200
“HRCASS WEIGHT (ko) 126 112 b 74
LIVE FRICE (5/kq) 725 Boo 300 400
LuRCARSS PRICE (S/kg) 1500 1500 1400 1300

Source: Comité Departamental de Coordinacior Agraria, Informe No. 5, Puno, 1984
Ministerio de Agricultura, Inforce de Evaluacion
de la Repicn Agraria XXI, Puno,1984.
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TABRLE 14. SUMMARY OF GHEEP FERFORMAMNCE
AND RELATED DATA DURIMNG THE 19873 DROUGHT

OURKTER OF rEii
! 2 X 4 T0TAL
LHITAL FORULATICH 4717000 4207030 3953750 1859930 445000
WIEER BORN 1267000 - 400500 667500 1235000
[ULLING 293700 534000 400500 106600 1335000
HTRLLTY 216270 120150 360450 504630 1201500
FIieL FOPULATION 4207030 3552880 319243 3248500 3248500
LI/E WEIGHT (ko) 2 30 24 18
LFATARSS WEIGHT fho) 1 13 10 5
LIUE PRICE (S/kg) 35 450 600 600
[GLA3S PRICE (S/kg) 1500 1500 1449 1500

Source: Comte [epartamental de Cocrdinzcién fgraria, Informe No.S, Puno, 1984
Nimsterio de Agricultura, Inforae de Evaluacidn
Ce la Fegidn Agraria aXl, Puno, 1994,
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TARLE 15. SUMMARY OF ALFACA FPERFORMANCE
AND RELATED DATA DURING THE 198023 DROUGHT.

! 2 3 4 TOTAL
SHITIAL POPULATION 1898400 1837330 1606860 1369560 1356000
HUNRER BORN 342000 --- -=- --- 542400
CULLINE 24200 2169560 216960 34240 342400
NORTALTTY 6780 13560 20340 27120 67600
FINAL FORULATION 1837380 1606860 1369540 1288200 1288200
LI BEIGHT (ko) 42 50 43 30
UARCASS BEIGHT {ka) 22 27 22 I
LIVE PRICE (5/kq) 386 400 385 385
LHRCASS PRICE (5/kq) 136 740 750 750

Source: Conité Departamental de Coordinacion figraria, Informe No. 5, Puno, 1984
Hinisterio de Agricultura, Informe de Evaluacidn
de la Reqidn Agraria XX1, Funo, 1984,
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due  to the drought and, because production dropped so 1low,
even  Lhough some amproved pastures were available, most
producers. chose not to attempt to milk theilr cows and just
let the calves nurse in an alttempt Lo =save them.

Communities Around the Lake

I these communi Bies, the drouwght impact was probably  the
greatest with lattle ar no livestock production. Hroducers
it Lhese  comnunities lost 50 to 8O percent of their sheep
tlocks, and up to 60 pereent of their cattle. One producer
commented aleo that  he ' had %2 pigs aend they all died.
Further, "those animals that suwwvived failed to breed and did
not  produce  offspring  the next yvear, Also 1n these

Cemmetr £ " the producers  are sbill continuwing to  have

losses as a result of the drought even though forage
18 now availlable, Froducers that are not adjacent to  the
Lake purchased totora and Llacho at highly inflated prices
inoan attemplt Lo keep their livestocl: alive, When they sold
theil amimals they did so at depressed (11 CERE, 1t they were
albile to sell them at all.,

dealh

Communities Not Around the Lake

In general, livestock were almost as severely affected as in
those comnunities around the lake. However, livestock losses

we not quite as high, but mortality of the young animals
was  extremaly  high. lhose animals that remained had 1low

reproductive  rates and suffered signiticant weight losses
antd decreased fiber proaduction.

The data in Table 2 indicates that losses in alpaca were not
as high as 1n sheep or cattle, but the data could be biased
since the alpaca tend to be located in areas not as severely
atfected by the drought. However, in personal interviews in

cemmunities that produce both sheep and alpaca, we were told
that losses were much greater in sheep than in alpacas. This
indicates that the alpaca, an animal domesticated in  the

altiplano area where drought is a common phenomenon, is
probably better adapted to withstand these conditions. The
camelolds  are capable of going § days without drinking,
whereas sheep cannot go nearly this long. The main effect
of  the drought on alpaca was reduction in diameter of the
wonl tiber.
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Large Operations and Associative Enterprises

Ihese production units have not been as severely atfected by

the  drouwght as the emall communities for several FEeasons.,
fhey —were well enough managed in general to have been  able
Co eell surplus  animals at the proper Lime. Ihe range
manackment  pratices were beltter insuring more for age even
dguring the drought. HMost of the producers have devel oped
cultivated amnd/Zor Lrrlgatead  pastures to use during O the
e Co sustain the remaining animals, However , even 1n
thess  opelrationt the drought caused  reduced  reproductive
ImatEe,  weldgh | o and decreased  fleece production. In
appEncil ces S8 and S, sone general managenent strategies are
PO el Lol eape with the deought feom the perepective of
Both ant mal and mancge mananemenl.

ECONOMIC ASFECTS

A dmportant factaor N understanding the dynamice of the
Llivestuck  productive syvetem during the drouaht periods is
the aggregate market characteristics, Livestock represent

consumption and capital goods. Some people call 1t the poor
peaple’s bank or savings account because small producers use

Ltoan case  of emergencies  to obtain cash  to pay  for
grEocEes. iinmedicine.s et This role is specially true in
the case ot sheep, alpacas and 1lamas. But the small

producers respond to prices too. They always have the choice
between  liguidating animals {ar Counsumption or  cash, and
retention  of animals  for  investment  in future output,
eepecially Ehrrouwgh the breeding stock.

In  the case of regions with strong variations in  weather

patterns, another criterion enters into the producerr
decision-making process, that of weather and particularly
Fadntall., T'he influence of rainfall in  the producers?

decision comes throuwgh the availability of forage, which in

the case of a drought, 15 the limiting production  factor.

That limits his stocking rate. The culling process in  an
emergency situation relates first to the sex and age of the
livestock. 1t is expected that the producer would first sell

the castrated males, then old females, and the last choice
would be the young females because they represent the
capital production factor. In-general, this action was
followed by most of the producers an Funo  during  the
drought. The worst effects of the drought were suffered by
the @mall producers, who in most cases were overstocked.
When the drought came they had no pasture, even for the

brecding animal s. We observed cases where they sold or had
death losses of 80 to 90 percent of their herds. TSy e
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 CHTIN L this situation to have a very high  quantity  of
antmals  supplied  in the mnarket, Lheretdore, the  market

responads an Lerms Of DrlcE decrEaseEs.

[ e g o R Y =Y el gl B B =2 VR e T e o =S o e B e e (= £m e
bl (| 8 ol o ot B L ks A W L (R T Y 3 L FET
i 0 L 10 faemprtaly tyv and Che peaducers! gventual losses.,
(=1 Lnt@restindg phenonenon was nobticed an the department CrfF
Foe Felacrng o rietaa Lhpraces and 1ive andmal Level g, N
ENE g o Lhe persheatd cabttle price desreaced from S0, D0
Vi B e L) 8 alee durming the worst i Ve W s £ ol Y (o il TRV Whie
ANl | 0 ol U o e Tl ey meun Ll s, HUE prices at the retarl
| R L G L AN LIS Wl ) LB R Yy L FE B a s nio a1 e
ClE e T T SRS EIEC @t Sttt Eoritimacircha orl that
=N (i claament. 1t A T (R AP Y= Ot aldmel (1 consldered, Qrie
(TEN W] reeders and the abher beidng tane shiec ANl mel s, Each

NEE hee 1L i mat kel stencture, = feEcdErs, Ehe
it upplied during the droughlt was very high and  {o
i ehved antmals Ehe guran bty tpplicd was 1ow. Ihe prices

(N6 = = [ e o 1 S

[t Calien anto accounlt Lhat most of the marlketed tecder
L e ¢ Wi L the hande of communi bty producers, 1t 1S
Lhen cleara why they were the most atfected eCconomical 1y

durang the deowght. Mechanisns should be put inte place to
agsl el the producers in retaining enough purchasing power to
(i E e B T Lhet herde tn the post-drought  perieod. Market
Lkervention should be considered when the 1ivestoch supply
BUfpasses  carltain levels and the prices decrease below  a

ma v mm 1 evel A governmental intervention in the livestock

mel et would be a solution Lo assure micimum prices., (WES
GOl s the Lntervention by 1teelds would fob solve  the
preak b e, Ihe government would need to implement additional

MArkEting practices, for example, encouraging processing and
storaning of mealb as well as reallocaltion of growing anitmal s

L belbar gy a@ang Larnds,

INSTITUTIONAL ASFECTS

Government  institutions involved in either high altitude
animal production and/or native pasture management are shown
in appendis table 1. Funo 18 a department depending heavily
on livestock production, vyet 1t appears that little support
18 given elther for research or extension in these areas.
['hies TR people concerned  wilh these topics lack
communication  among themselves, making their efforts less

etricrent.
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Un the other side, fTEwWEesaurces Have been placed into the

underaltandl ng of the comnpler inlernal rcabionality of smal
pradue e e sound withan commend by ges, (e of the main
pirobhlens Lo approprilately assess thida matter, i1s the laclk of
I I T R e alt—the—mlero-feve ] IR P 1 4 o Helbnnd the
A e ey coanlradiction cf the dasvaere)l 9 acl production of A
et Landholder, there i1s & very well developed set  of
s al eo et Lo cope wilh unpredictable weather and  limited
Panidd pesounrs ces, The anly way to understand this complexit,
g delacate equrlabrian 18 through the Agricul tural Syvetems
=arard KT government ef forte havi Geen made to date a I
i R W = JEhough TN 18 now beginning & national
J I i cAl
Loy nataon Wit Fesearther s, catensiontsts ana funding
(T A W I it oA tEsiirable Leviel, HoweEver , 16 should be
f ool Lhat we observed o positive etiect of the dirounght anm
T M A . GovernmeEnt st tuwtions Lilbe CORPURD. LI LFA,
Maleaisl Y Ty PR AT ettt e ot tlces, dicd cven LN P&, appear to be
W fa o mEtes Elnsely Logetbhes as a result aM the dieowght and
| NN it 2 e @R [ W p e ]y
L silimimarty . e can concludde that 0L ) co the drought, all
o g W A Lor s Were 1 Bl L S O 1 O Basuer. Fhe areas Lheatl
werre most attected by the dronght were those closest to tle
labe, Where  overgerasing e Lhe greatest o Lhe  animeal
numbears wer e the gnost out of balance with availabl e tarace.
11 COntiEasty the lLarge producers, those least atfected by
the deought . nacd the respurc 2s, were not overstocked, aricl
reduced  animal numbers when the drought was  apparent. The
drounht simply served as a catalvst to unba lance the system,

resulting L haagh  animal mortal Lty and  severe  economic
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RECOMMENDATIONS
Phe primary impact of the drought was on the peasants in the
simal | Hrunddades Lanppesinags. Theretore, the recommendations
o drought reliefr etftorts and future planning are focused
Primettl Ly toward these communlties.,

NATURAL FASTURE AND FORAGE MANAGEMENT

I M ] Or pirob L am (] the | department it Funo 1% the
tremendous 1nbalance betwean the number of livestock and the
Mt (& Forage availlable. tn most communities, 10
addition to forage available fr-am CIOPS ., the  mumber of
ardmeale owned requires that natw-al pastures produce from 3
to O tons/hectare of forage pier vear in order to maintain
these nimalse at a productivellevel . Most of the natural
pastitres produce no more than 0.5 to 1.5 tons/hectare during
a  nermnal year s animal diets are little above starvation
levels without a drought.

lhus,  even  a minor drought which reduces available forage
resultes tn animal starvation. fhe problem 1s how to  find

ways to more nearly balance livestock numbers with forage.

BALANCING LIVESTOCK WITH FORAGE

1. Because livestock are used as a bank acceount and as  a
hedoe  against inflation, convincing producers to reduce
animal numbers in order to produce more meat and fiber
per animal, 1s probably not alrealistic alternative. Yet
reducing numbers to match the forage available is  the
best way to prevent starvation during drought.

This, of course, does not preclude the need for drought
planning. Froducers still will need to reserve standing
forage for dry periods, store forage in the form of hay
Lo silage, reduce numbers early, etc., to be able to
survive extended droughts without disastrous effects  on
their economy.
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Fhircigh  beblet fienaqgesment of the patural aidd Cropped

T R R ancl et ) pras b e e At s L
! RTH EY nadecl & v docatyobr Lo location wl ERim 1
Lot ric wftircient time foir cGach arazed aresa: to
! 5 W o 1 i 7 [ L ol sl Al Weel gl T
| FOO B R AaL e Ehe @Ecese e muank ey Cit el el £
{ W il fhedies Ll (=] gl 1 8 el A B R Linpal ement .
LR B ramlilies site aleecady dovnen about as A e
PERE ST (e e mobatoon as 19 feasyly ] e wi bt Ll el =
Crea sk (74 il mal s they havie., 4 JIE GO & (ki s COmmian By
L NG Mahadement educatl on wolll o be needed to make aly
NV 62 I ! Tt GaucEd fForan

( 10 £ SN KE tral i ol Jeec byl 2 Al ompelrata
cl fae i o ade praduction and Gigh nualilty fprage.
I MU B S appal 20l by maiataln & certain proportion
i ol al lowiodeen up o S o 6 Years Bo all o Fecover-sy
s ek 2N B G0 S el [t would secem that seeding these areas Lo
g I i e 1) WoLLhE b bow grazing by favestock as welll 15
meeovied ) L e W s balth arass and altalta sroots are
TR R Sy o S S e | e HOaln some @ducation 18 golng
! ' accampansy bhe wse of bl practice as the
LY B R e I T B 10 4= (1011 1y e ke o i ROV = F e o ) Yl o theses plots,
Ceiteby dpheatiing Lhe prrocran. Frlseny all fallow plots

wottlal not be surtable far seeding to such for ageEs .,
though such forage crops could be used to replace land
1ol heing planted to such annual forages as  barley and

rabtE,  the  overall productivity de little different and
Decause  the cereal formages provide human  F o, easlly

o T B e Y BLe.y we do not anticipate the replacement
at harley and cals wilh pasture forages. At least, some
omparative research needs to be done betore suggesting

Clhyad secded permanent pastures replace these currently

80 annleal rorages.

ROTATION GRAZING

Rotaticon grazing is a basi¢ prainciple of arazing management.
Hi e guality and greater production of furage can  be
produced by allowing 16 Lo rest during portions of the vear.
LE feneing 18 not used,  shepherds should be trained so they
could reaulate the grazing patterns of their herde.
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FENCING

Fencing was mentioned by the more productive managers as a
I EE o dmprove management . Fencing would allow a better
0 vk e | et o S e e 0 0 o 7 A P o et 1 I B 8 PR BT | pastbures,
wltimately dimproving their condition and providing more
Forage productlon. Ihe forage produced could be managed to
provide a higher guality product at critical periode of the
VIEry

HAY /S 1ILAGE

Urie Che best wWave for prodilceres, Fegartl ess ot Lthe size
o) f [ N [ TEAECHTY CoSRpEeMLaE ol ta dirotght 1= (WY (B8 W |l =)
HEIE Foduction of "excess! forage from cultivated or from
Nalive  pastig: s could be cut and stored as hay or  silage.
Cafi \ he Laraer producers (both pravate and assacl atl ve)
Al o eseEnt] producing hiay or 2i1lage and that enabled them
Lo g throuah the drought oF 19283 with less effect from the
kel (i ja e Tl i e Hay cowld be stored edther in bales (as some
are presently doing) or ansloose stacks that would  reguirce

tess capltalization.

ANIMAL FRODUCTION

The  potential fertility and suwrvivability of the livestock
i the comnunmities 1 tairly good. However temales mated

during  the diry season or a drowght have reduced fertility,
and  oftfspring born  during dry season orf & drought have

tncreased  morbality. Thereftore, one i1mportant method of
improving  livestock etfficiency is to confine, as best as
poseille, the partuwition period to the rainy season. This

will result an births when forage production is at or near
1ts peak  to maintain  body  condition and maximuam  milk
production. In sheep, 1+ teed is stored either as harvested
torage or dry standing feed the best rorage shouwld be saved
for use duwring the breeding season. Ihis will help to
increase the fertility rates.

Durinag drought, the priority of using harvested or stored
teed ehould bed (1) the parturition and lactation periods,
and (&) the breeding pericd. In cameloids, and to a large
ertent 1n cattle, these two periods are at the same time of
the year. '

The alpaca and llama are unique in  their reproductive
patterns with late gestation, parturition, lactation and
rebreeding  all occurring at the same period. In order to
optimize reproductive efficiency, nutrition and management
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clutiFim st L s N1t G e physioloogn cal period needs to be

Carefud eval nated. Fhe producer meeds to save the best
torade to secure the besl possible pnutertional Fesourcis 6o
this crrblcal  perdod. bri & drowalt . LE supplemental feedes
Ao tothestised. this peridod O I e A O o T lactation  and
b eeding) wottld be the  most (o]l 8 M = 1n Cetmes Crf
(o] B o O anr o embryo vaaba La by LI Che f&Emal e arcl
sulrvivaba i by and arowth of the oftspring.

L Che communt bl e nears Lhe | ake, the lake products totora

antl . Liacko are commonly ted as a supplement and duri e bhe

cirauahit thne was fecd estenst vely to Lhe Livestorl. Little
O I T L R e ] ¢ aveallable 01 t e potential arel actual
PO EENVIEyy et tavie value, ' and ecologilcal and  socio

E2C NN eE Ll cabtn one (@ P veest i el il teeding Lhis
R TR I o e the ivestioek in thie area. Mesearch  at Lhe

communi by level needs Lo bhe conducted on bhe best methods to
use these lalke products,

DN el B B OV B Wl [ (= (0 o A 7 S O B t o accertain
alyZtinrng o marE  than generalities about the health of the
i ves ool i the  communt Ll es, Fwo maln  and  consistent
obsErvations were lack of proper nuwteition ; and parasitism.

Harasitiem i€ variable, depending on Lhe location, types of
O E G, concentration  of  animals and wetness  of Qrazird

AlTEa s, I general ., parasiles compete for nutrients  and
deprive  the animal of vital elemnents especially protein.
Findinal s depraved  of nutrients by parasitism are more
susceptible to digease in additieon te being unable to

produce milk,  meat, {fiber or the ability to reproduce.
Although  parasite  contirol programs may not give  immediate
effects  when adeguate feed 18 not  available . they could
allow the &nimals a beltter chance to recover some  bod v
condition and become more productive.

AN dmmEdilate program couwld be to treat all ruminants in the

communi Ll es with & product most efficacious for the
parasl tes of that area. Vaccination programs may be more

difficult &g diseases differ from communit vy Lo community,
although  the incidence of Clostridian chavii and septicum
was  mentioned as a cause of disease in most of the cattle
population in the Funo Department.

It & parasite control program is ini tiated, a simultaneous
vaccination program  for the meost common diseases could be
conducted.  Along with any parasite or disease control
program  there must be a simultaneous educational conponent
to  educate the producer ot the eftects of parasites and the
benefits (teed savings etc.) of their control.

In some  of the larger enterprises in the Central Sierra,
reconmendations on the causes of morbidity and mortality are
his type of diagnostic documentation is not
avallable at the community level. Determination as to the
major diseases affecting livestock in the communities could
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be an intermedl ate mange proorsan.

AN @ cement among UNTA, Colorado State University, and SR-
CREE - will be supported by a World Bank loan to  Microregion
JEGE A (B W B W Ly Conehie W T Lype o f t1eld
investigations an the Fuane Department. Ihas work shouwld be
glarected Conward communit ties  and Or g ard = ed prroducers,
providing methods ot dilagnosis, prevention, and control of
praevalent ol se

GOVERNMENT INTERVENT 10N

1. DURING DROUGHT FERIODS

L1 (] o K1 = e s Lhiz Linifhe (6 o the *"I(-:n_-t"f‘j/
desapirtalisation ot livestoch producers due to the stEep
dirgp  in animal prices duwsing the critical periods of the
climcag bt Y L& proposed that the  government intervenes
duing the drought perciod theouaah the fol lowi N0 MEASLTes
é. Intervention in the livestock market, princi pally at
the level of livestock faircs, as  just another
participant  among  buyers in order to assure  minimum
P CEs tor  producers. This measure should be
compl emoented with improvements in the Al E of
slavahter, packing and marketing infrastructure which

a1 aber.

wirll be ol scuse

b biplemnent  wark programs in the rural sector in  order
to dmprove local inftrastructure and avoid the massive
migration to urban centers using food as part of the

Sl ary.

¢. bDevelop programs to assure the timely availibility of
agricultural  prodaction inputs particularily native

variteties of appropriate seeds for  the planting
periods following the drouwght. These programs should

he operating i1n time for the next planting season.

2. FREFPARATION FOR FUTURE DROUGHTS

e tollowing recammendations refer to Governmental
actions to prepare for future droughts.

a. Improve marketing channels to increase the producer
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Share  1n the final value of Eheir animals. Deune  of
the ways that this could be achieved would be through
gecentieal xeing, L necessary Lo the cus el el Lipvel ,
thiE conbralled slauahiber of animales, cand redoacing of
hureancraticosteps raguired to transport ancd sianghter

[} i ove (N e meal keting intrastructure At the
lepelt-tampEntal level ., capeclal by concerning  slaughter
anel pacliing facilities, and roads.

{ [~ (R f e i Clhie pnrocasstng  of urplus meat ., L1 Lhe
BEEme et s e gur Dand Ehalonma fors Futire mar ket g Lol
gistrabution in programs zuch as “food for work.

tle Devel o Oovernment programs for food star; 1y e2 At the

spgLonal  Level

E.0 tmprave  the process for obtaining credit, to make
Grecdtt  more timely and  accesible 4o agricul tural
G e e s, communl bies andl assocl atiaonsg cof

Ceanmutr b e,

3. REDUCTION OF RISK

o reduce risk at the producer Fevel caring  drought
pertods, 1t is reconnended that:

A Bpeclal caution shoulod be used in the introduction of

Cechnologiezal parkages Amerg el producers,
particularily when they may incresse risk when severe
Climatic conditions manifest themselves. In additiorn,
traditional practices such as the diversification of
COpS., A varieties within  crops, should be

encouraged, as well as the use of different planting
periods an dry land farming conditions.

L. Improvement and development of irei gation programs at
the local level with special emphasis on low cost
syetamns. :

Irrigation in the Department of Puno can potentially
be  applied to about 200,000 hectares acce ording to an
aral  communication from CORFUNGO. Compared to third
class range this provides the potential to increase
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ardimal  numberse more than ten Limes. Advantages  of
trrigation to reduce o eliminate the bad CONSEQUENCES
(Wil dirounhl area  bhet torage  produaction can g
ek ret et e st A rEbatiavel s high L evie] G Ehough
et al Faintall does not occur, antd forage guali by
Ean  we malntatned at a hogh Level, In other wWorcls,
e PO mad SE a1 e SERES 00 alidd VE I ) pA=r=1is
flhuelvetran can be largely eliminated. We manneot
stress too stirongly, however, that ircigation pr O ams
wWwithont extrenely  detalled pedor planning are  often
I sashearg tOr (MRYE ol lbawing FreEasoms Sel

CUmiel St 1 o s M e o T En CFian et CH L £ Om
RS R Clis Wethemas sm s Wit muchl salid i bises  hiah
LA S CINER TS SR @ e Wit ot e e abialiicy of e folkange
Cil N GiEopetitsed heilingabllesta Fepave thel coct:
Prigaeaiiav e wncderstancdang of the management reoul med to

Mt 1 i e [T e M Fva g sl S e G = 0 (W]} CIropsss

diverslon af water Lo mose high value cash cri i wihien

the meach may L (C i e Laveskoot 'r("ll"r"ll_._ll"_*'-'. !!'u.’llil.-i.'_|l_.|.|;.‘t| (=

ol e e e N e Y TR I e o it (AT Cechnical
1

Erowl eciigalal e [} L L e Al et etd) 2 i Laroe

LTI et L on undertakl nas.

P e GG (e La say Lhal iprigation  showld rnot  be
b bempn e, |t L can be @efiectively used on third
class range  producing a half ton ot forage or less,
the potential to increase forage production to 6 or 7
tons/hectare 15 good. We doubt thalt much third class
Fange can be irrigated, but if it can. the rewards can
be  great. However, +for those communities with no
C M el L ancl, where the average land owned is  less
than ¢ hectares, and where only about 1.%% hectares of
et i al pasture  1s  avaldlable, Wwe  suspect that
el alively few  of Lhe  tamilies can  benefit  from
L atid @n . I ®mo, the best wee of the water would
probably be  tao put it on the best land which is

probably not on the native pastures.

Agaln  we slress Lhat the consequences can be terrible
Lt drrigation water 16 applied to a family's best land
and 11 gets so salted up that the land is ruined and
produces nothsng. Detalled planning  is necessary
betare  such-projects are undertaken. The producers
also  must  be made aware of the fact  that i gated
perenni al forages nesd a high degree of management to
keEep L hem producing at & high level . Thus,
ACCompeanying art drpigation  program  showld be a
training program to enable thie new tool to be saftely
ueed ., ;

Greal cautiron shouwld be erercised to avoid the loss of
agricul tural potential ue Lo poor- irrigation
managemneant .,
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c. Prompote the expansian of camalolds on the herds of the
Wtiplaneg  becanse of thelr natwral adaptation o the

1|II]]'| LD T e o4 I .3 R o X R -I:l.,

adapted than
Bt gl aniel s (k|
frearma s wa thout
gt Fhe price

(I I = R e [

el :
At oar that
1 IMLImDers o
RIS Y | (0 (il herod vwihile

- |.||I_|| |! e il X B ] L

F o Lhe Fe me

o (CASE S of

DROUGHT FORECAST ING

Deve ] o S probaba b ietac mocdel Lo torecast extreme
clainata . ene bl ane With o the purpose  of alerting

contingency plans and ooy ams .

AD-HOC COMMISSION

Lreate « high level commission with representatives of
the agricultural sector, which, following pre-establ ished
criteria, will guickly activate energency programs at the

Feglonal  level .

INSTITUTIONAL ASFECTS

After evaluating the structure of the research, teaching
and extension organizations in the department of Funo
Some questions arose as Lo whether the current allocation
1 and resouwrces 1s the best. The department of
Fune  consists of  7.24 million hectares of whichk, &4
percent is considered te be native pastures. Overgrazing
dug  to poor native pastuwre management practi Ces, i85 a
s@Erious problem. However there are no researchers or
extension personnel at INIFA-CIFA XY in Funo working  on
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frat i wve paslures,

AL reeearch 1n the paslure area 1s devolbed to cultivated
Paslir BE oGS, vt Livestock primar Ly produced from
= L B i Fastures 185 the leading @acred col Eoeal mprcduc b cif
T A HNTR here s one profesional workino —in the
el v (= R W e A Gt W [ praduct o va by | £ 1 by

R I = 1 i RV L NCr easecl Gl Ehe effects ot b e
decreascd  the native patures of  Puno. which
A0 o i) (9 B e e 1 the departient®s areay meed

Ol freant Linpeavemnent . Howevar, Chere 1s nol encouah
I T s ) | FrEEOUTC tleavoted Lo thilis ®imEa " e bhelleve

R 1) B8 S o S TR U o T | Gl sae I-l'||[11 tr_| |3 e e ol e =

) ; L TnaEE e altned man nowed B 1 S U YLl it
(N i (630 B e 0L | [ v Ol = R T TR UM e a b cnal alicl
[ | | Eabrams i bel el an L Lmpecives Lhe wed belng
ci (K (<3 WG C Wy Chese darca bul would also help

Wi tigEs v laoeiing that tends to ooeir atter A drcught.

() e decla o (L Al i TS 2 ] (peres lhevond thie

Lkl Crpe s L aiss the development of a  program
(| gL {3 LA Rl o e R G et (SRR D S = e LR EY S e AP e e T Thiea
Lo L s I e hiE g e (oAl W 0 el {624 1 §f =) GO adia e ard
LATT o e e (R B ESR V= T (o (= MGt essl afal S =TT te o =2

o D A 4 P e | ke G

Leerizbidrig), I et e cl anc exntensiton
i s B B aftt mare Lechinlcal training needs to take place

[ e e [RERVIE | (W) (O Y el (Wh I e 1 et C) e

In geneEral ., we support the community devel Cpment  progr ams
(R EORFUND  and believe that most (W thiel) FESOUrCES
shounld  be dircected toward the communities where the
R ] R (W8 the deought was the greatest because of past
e M et emern practices and overstocking of their
malbive pastures. However, we feel that care  must be
Caken not to start small programs where 1) the animals
will compete directly with the human population for
tomnon food stufte 2 use of cultivated forages that may
replace  crops that are equally productiv B, Mmore easily
manaaed  and can be used for either animal or human  food
arcl 2 development of emall irrigation projects  without
roper planning to assure that salinity does not become a

.
i
e b @

The  drought has served to begin to strengthen the links
ancl interactions between INIFA and UNTA. A continuwation
of these 1nteractions should continue and they need to be

cstronger.  With the small number ot trained professionals

in the animal and plamt area and the tremendous amount of
wark to be done in Funo, both organizations must work co-
operatively to nore etffectively develop technologies and
transfer them to the wltimate user. More emphasis should
be  placed on developing appropriate  technologies and
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Liransterineg L technologlies to the peasant communities
wheare  they are badly necdec., Fooorams thalt concentrate

0 PR o I G Bhie cwlttirvated pastontes on & l &r e Gral e

AT W AR R i tEle  applicatiion w (T peasant

EXTENSTON

Lt {6 el 1A AL el By e tewn thal the! Yeg e Lt
methodol 0o el éd (i) Cecend W CLE 6 11344 [ = Ly
s T AR 5 nel small plEadilceErs tevels ahouwld be reviewed.

LB mamy s S NS sranmatrecant fuelher researcch 18 reEgulred

LG GERET o ertensront sbs to have & message appropriate to
e needs, Hen e es, and understancing of the producers.

(UG = the  situation of peasant communities 1  such
(W R IETIEURTEINN [ @I EE NS S el al i shed LI s0me
Eemmu Ll e, Gl Far Lasting technology  transter  to

&l o B = el iome al bernative madel s Lo amorove livestook
i edact o =l o Be doplemented as has besn done 1T the
Case O CEOps L e the YErovecto de dnvestiloacion cde los

Histenas de Duwltives Andinos? (FISEAY .

The amportance of these hinds of projects 1 that they serve
as Visihle demonstrations of somne of the positive effects of
technol ool cal Limppr ovenments to an andlence much larger than
just the cooperating communad ty., Furthermor e, Lt » gites
prescne mueh neaded oppartunities for researchers to collect
cliat s (WK trradit tr aned meat hogdes oL o dEstlgning

EIEEIT MV E T 1O ¢
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1.

SUGGESTED PROJECTS

COMMUNTITY DEVELOFMENT IN FUNO

f e Eomnunity developnent project that has been begun by
CUBEUNGS S needs cantinuing supportk. e small projects
developed by & community or groups of communities provide
Lhe  peacsants L the communities the oppertunity to
el leviate the effects of the drought and at the same time
1mprove their well Leldrig. ouch projects need to address
Elhic recommendata ons L this report, egspecially in the
e G == R (1) Forages and  cultivated pastures, (2
il gatadn, ard G competition between humans and animal
for a connon tecad resturce. A tual budget s USE968,199.

Duralior: one vear.

FASTURE AND FORAGE FROGRAM

his is a new progeram for INTEA — CIFG X\, Although the
program has  been budgeted, e work  has begun. The
project needs to be entirely re-svaluated and re-designed
atter carefully considering the recommendations in  this
report  particularily in the following areas: (1) native

range versus cultivated pastures on emall plots, (2) use
of cultivated forages versus annual forages and/cr annual

torages plus legumes, and (3) use of cultivated f orages
on fallow land. Data on economic feasibility needes to be
collected in  addition to the usual animal and plant
ponse data. Co-operation with scientists in the SR-
CRSEand UNTA will probably be necessary to  accomplish
this latter goal. Actual budget: US$H1,042,145, Duration:
DNe vYealt .

FARMING SYSTEM ANALYSIS :

Dynami ¢ gval uation of the cropping and livestock
activities in a sample of the communities most and least
atftected by the drought. This analysis will provide the
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basic information as to how the producers?® strateglies to

cope  with the deought worked. Ihese  communities could
alsc  be used for the demonstration  and testi miE) | (Ey
dpplropriagte  technologies as they are developed. The

Claes e conduct this type of work 1s' aliFeady in
place tn Per, he appraopriate group to worle on such - a
project 1ncludeass (L) Bociology and BEconomics component s
{534 S RS R E] B Pe] Pt ) Frovecto de Investi a1 o cle | s
LR NS ST e Dulieavos: Andings (FLS0AE) ., (50 UNT A, el (4)
FRiT | Froorama  Nacioneal de  bisltemas de  Froduccion
Frclinos, his project wonld probably take a co- opeErative
e S B among rescarcheres feom L 4 groups and slhould be
B L e = s W R 8 e R e YT M M6 i ! cimated costs Uit A0, Q00
) Eri DI aCLOns Ewo vealss

4. LIVESTOCK DEVELOFMENT IN FUND

fomajor livestoch development effort in the Department of
Funmo neede Lo begin  and showld be targeted at  the
COmmANL L e, thie project shouwld Have two components: a
developmenl campanent and & research coamponent.

The  development program should be  an interdisci plinary
ettort and should focus ond management of native pastures
Ll ading  a strong emphasis on grazing  systems, along
wi the uvs=e of cultivated forages, cambined with an
animal  health  progeram that will work at  the communi ty
level applying technologies alre acy availlable.

[he  reseacch  program shouwld be designed to support the
developnent  program but in addition should have a basic
recearch conponent that includes as a mioimam: (1) native
pastures research, primarily but not exclusively directed
Coward grazing systems for communities: (2) research on
dproved  forages  and  the best use of improved forage
Crops as a supplement to native range at the community
Leswes] o ) Lhe value of totora and llacho forages from
the lake in terms of the lake’s present  and potential
productivity of these products, the nutritive value, the
best  method to use them, and the socio-economic factors
related to their productivitys: and (4) at Chuguibambilla
and La Raya = UNTA, small units which are similar to the
communities need to be used for research that can be
later applied to the communities. These should include
both cropping and livestock so that changes in the system
can be carefully evaluated. Estimated cost: Uss747, 500
per year. Duration: fouwr years.
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APPENDIX TABLII I .1 - Manpower Chart for Puno Department , Peru

NAME

PROFESSTON ACTIVITY SPECTALTTY
T 1PA
David A. Nunez Agronomist Ixtension Administration
Julio J. Lira Agronomist Ixtension Administration
Hustavo Cuentas Agronomist xtension Administration
Vicente Burgyos Agronomist lixtension Administration
[hrberto Serrato Agronomist Planing
Genaro Cochicntar i Agronomist Planing
Cnbriel  Incacori Agronomist Ilaning
German Toza Agronomist Planing
Maaro Vallonas Agronomist Extension Administration
Videriano Huanea Agronomist Extension Potatoe:s
Jullo Castro Agronomist Iixtension Potatoes
Javier Cayxos Agronomist Iixtension Geneeral
Jran Ponec Agronomist Rescarch Cereals
Feimndo Vilea Agrononist Rescarch Coereals
Coorlos Santoys Ngrononist Research Potatoes
Julio Chogue Agronomist Rescarch C. Foracoes
Koberto Valdivia Agronomist Resecarch Administration
Josus Barbosa Agronomist Research Duinua
Fosario Bravo Agronomi st Research Plant Patholoay
Iais Abarca Vet, Medicine I»tension Livestochk
Miuricio Mujica Agronomist Ixtension ~dininistration
o Cabala Agronomist IZxteonsion Cereals
win Bolanos Agronomist I'xtension Administration
Flavio Calsin Agronomist Ixtension Administration
Carlos Aramayo Agronomist Ixtension Administration
Jorge Ramirez Agronomist Ixtension Cencral
Farkin Perez Agronomist Fxtension Herticulture
Adgustin Aruguipa Agronomist Ixtension General
Aogustin Pacori Agronomist Fxtengion Potatoes
Enfracio Condori Agronomist Fxtension Administration
Idwin Catacora Anim, Scicntist Frtension Livestock
Juan Zapana Agronomist I'xtension Cerelas
Victor Quiroz Agronomi st Iixtension Marketing
Natalio Cano Agroncmist Iixtension Administration
Juan Tupa Agronomist Fxtension Administration
Jaime Arroyo Agronomist Fxtension General
Jorge Zeballos Agronomist xtension Administration
Junn Zamata Agronomist I'xtension Ndministration
Alfonso Llanos Agronomist Ixtension Administration
Roberto Samanez Agronomist Rescarch C. Forages
Raul Revilla Vet. Medicine Research Livestock
Luis Mamani Vet. Medicine Research Livestock
Hipolito .Medina Vet. Medicine "Ixtension Livestock
I'rancisco Guzman Vet. Medicine Ixtension Livestock
Cornelio Rodriguez Vet., Medicine Fxtension Livestock
Adrian Calsin Vet. Medicine I'xtension Livestock
Timoteo Arisaca Fxtension Livestock
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1.1~

NAMIS

PROI'ESSION

ACTTIVT'TY

SPECTALTTY

UnIA PUNO

Alborto Placencia
fntonio Ciastro
Sebastisn orastegui
Serto Toscano
Virtory Bustinza
Foyrique Calipot
Martha Tapia

Jdose Durant:
Larique Pacheco
Wilbert bDavalos
Figar Apaza

Fabon Zabaleta
faben Chavez
Irigar Avila

Oscar Gomez
Alcides Sanchez
Juan Astorga

U TA CHUQUTRAMBTIT A

Loenedicto Rojas
Kolando Alencastre
Teofilo Quispe
Santiago

lolando Rojas

Rina Jaen

I'>ctor Gonzales

UITTA TA RAYA

Guido Medina
Guido Perez
Madmo Mole
Uherto Olarte
Faustino Jawira
Iais Condori

Vet.
Vot.
Vet.
Aniin,
Vot:.
Vet .,
Vot
Vet
Vet: .
Veet:,
Veolt.
Vot
Vet:.
Vet.

Medicine
Medicine
Medicine

Screntist

Medicine

odicing
Medicine
Medicine
Modieine
Moedicine
Modicinoe
Moedicine
Medicine
Medicine

Engeonior

Vet,

Medicine

Agronomist

Vet.
Vet.
Vet.
Vet.
Vet
Vet.

Medicine
Medicine
Modicine
Medicine
Modicine
Medicine

Agronoimnist
Agronomist

Vet.,
Vet.,
Vet.
Vet,
Vet.
Vet.

Medicine
Medicine
Medicine
Medicine
Medicine
Medicine

Teach
Toach
Todachy

Toach
Toach o
Teach +
Toach ¢
Toach -+
Toacly
Seactt
Toach
Toach
Teach -
Toach
Teach +
Teach A
Teach

Rescarch
Research
Research
Resecarch
Resecarch
Research
Research
Research

Research
Research
Research
Research
Rescarch
Research

Hesearch
Rosearch
Focearch
Hosearch
Posearch
Poscarch
Pesenrch
FPosearch
Posoarch
Prasearch
Poscearch
Pescarch
Raesearch
Pogearch
Pesoearch
Rescarch
Rescearch

Iiv. Reprod,
Liv. Peprod.
Liv. hNutrition
v, Production
Antm. Breeding
Loul Ly .
Piber Technol.
Iplic Health
Cliinie Diaogn.
Paraso+ Int, Disease
Ciin, Medicine
Fhanmweo Llogy
Clin. Modicine
Clin, Mcdicine
Foaxd. Technol.
Food Inspect.
Range

MAdin, Ldv, Product.
Liv. Product.
Liv. Produc

Anim. Reprod.
Anim. Reprod.
Anim. Reprod.

C. lorages

Crops

Genetics
Reproduction
Anim. Health
Anim. Nutrition
Anim, Mangmt.
Fiber Tech.
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APPENDIX TABIE 1.2 -Manpower in Puno Departnoent by

C

Specialities

SPECIALITY ANTPA LU RNT A
n n
adininistration 16 34.04 3 9.68
Planing 4 8.51 - -
CoForages 2 4.206 1 3.23
Fange (N, Pasture) - - 1 3.23
Fawosiock 9 19.15 25 80.65
Gereral Fobonsion 4 8.51 - -
S et g 1 2.13 - -
Horeicnlture 1 2.13 - -
NSRBI 9 19,15 1 3.23
Flant Pathology 1 2.13 - -
TUIAL 47 100.00 31 100.00
APPENDIX TABLE 1.53-Manpower in Puno Department by Activity
ACTIVITY INTPA UNTA
n % n %
fdiministration 2 4.26 3 9.68
Fesearch 10 21.28 - -
fetension 31 65.96 - -
leaching & Research - - 28 90.32
Planing 4 8.51 - -
TOLAL 47 100.00 31 100.00

57



APPENDIX TABLE 2.1 Institutions and locations Visited

and P'oople Intervicwed

). Hacienda San Antonio™ Ayaviri

TRSTTTUTTON LOCATTOMN PHOPLLE
1. United states Ageney for International IimAa Mr. David Bathrick
Fovelopment, US - ALD Iiimn Mr. Ceorge Hill
Lama Mr. Michel Hurch
Puno Mr. Michel Fejser
Lima br. Adolfo Jurado
2. Institulo Nacional de Tnvestigacién y Lima Dr. Alfredo Montes
Promocion Agropecuaria, INIPA Puno Ing. bavid MNunoz
Puno I, Julio Lira
Puno Ing. Julio Chope
Puno g, Carlos Mocooso
Puno Ing. Bartolomn: Vargas
3. Instituto Nacional de lesarrollo, INADE Lima Ing. Eduardo Larrea
Puno Ing. Ciro Camecho
4. Corporacion de besarrollo de Puno, CORPUNO Puno Ing. Juan Carlos Milaga
5. Instituto Nacional de Planificacién, INP Puno Ing. Hugo Rodriquez
Puno Lic. Jaime Villena
6. Universidad T¢enica del Altiplano, UNTA Puno Dr. Victor Bustinza
7. Prograna Investigacidn on Sistams de Cul- Puno Dr. Mario Tapia
tivos Andinos, PLSCA
8. Coleaio Adventista Tltlcacn~/ Juliaca
— o .
9. BALS YGHaIJCO~/ Juliaca
e A : 1/ .
0. I'ricorifico Cabmmillas™’ Cabanillas
, . . 1 g
1. Centro Prperimental [llpa~/ Puno-Juliaca
;
2. Conun:idad Cuena f"ajai’ Ilave
: . 1/
3. Comunidad Anparani=’ Ilave
. 1/ .
4, Pilcuyo- Ilave Sr. ILuis Vargas (Promotor)
5. Instituto Veterinario de Investigacién de La Raya Dr. Julio Sumar
ropico y Altura, TVITA 2/ Dr. Nicanor Condorena
Ing. Ramiro Farfan
Ing. Juan Alpaca
6. Universidad Nacional Técnica del La Raya Dr. Guido Perez
Altiplano, UNIA 2/
") 3 -
7. UNTH, Chuquibambillai/ Chuquib. Dr. Benedicto Rojas
3. Comunidad Omasuyos Bajo Ayaviri
2 .
7. SATIS In Unién—/ Asillo
2/

Mr. Billy Prime

/ Group I made these visits. It consisted of Dr. Dahl, Dr. Kimberling, Dr. Burfening

Dr. Gutierrez and Mr. Jamtgaard.

/ Group TI made these visits. Tt consisted of Dr. Sosebee, Dr. Riera, Ing. Astorga and

Dr. Alencastre.
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APPENDIX 3

COMMON METHODS TO MEET DROUGHT CONTINGENCIES

! i FaT oy I Breecdl WL AT Lhat ]t (G L) i JAR)
(1 M R ey wottlel expect ko be able to graze  in
' 1 e rathEsmn s ot e st nolc gl the
(| durilng a@n averane Lo albove average  yvear.  For
! ) Py el mates or contrasted males to mekie
il LIS G @i mal s necded each Years s clir i ) (W} f!l..l(J”'lt
| i & hrecdil ng amnlmal anmo sel |l e Drecdlng
i |
Gk 2 narage har hay and slpne at for dry periods as
Wi I & ) yAEIntal

Fucchasa hay or animal feed during drey periods.

Move  animals Lo rented or leased land or  to Land of
relatives that have not been atfected by drought.

Have  land in different locations with the idea that if
pre  area ds badly hturt by drought,  the other areal(s)

miht ot be so badly attected.

Hee of drrigation from a permanent water source.
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APPENDIX 4

MANAGEMENT STRATEGIES

Gl oneratore face the problem of seasonsal G owti
i Sl S IR R AR = Flenes { ||'i-i",-' et Fave availl abl e fooct
ndmals even Chough forane 16 ol growing. Thie amount
G =R = Y e onmany factore
(| LS AR ST CHT R R OWETE s mitst ddo B fal owid (AN} (A1
R e et e O e ren on natural pastunees
Btacl @i thee amount of formage potentially available  with
chige number af animals that are grazed thereons i.e. don®t
oV ERSst e,
e the kind of animal or mis of animals that can best
uERt the natuiral forage —ie.g.  cattle and sheep, or sheep
and  1lama, or  sheep  and  alpacas depending on the
natwrally occurring speci s,
Use  the ftorage at the proper season. Some speclies  of
torane  have more nubteition during the diry season than

others, olhers are of little use during dormant season
clie o stemminess, Low nutritional value, etc. Also, all

anlmals  have seasonal nutritional needs that have to  be
supplied by the natwal pastures 1f  not obtained
obherwise, 1.,e. balance the season rubritional nesds of

Lhe  animale  with  the eeasonal  nutrients supplied by
aveail able T O ac) s

He «ure the animals are properly distributed over the
ITENE alr@as. Because the areas of land owned by
community members are =o small, there is not likely to he
arn animal distribution problem.

Generally animale are grazed either continuously (i.e. the
andimals  are  allowed access to all parts of the pasture
dur-ing the grazing season)s  or they are grazed rotationally
(1.6, animal s are provided access to only a portion of &
range unit (pastures) tor some designated period of time and
Lhen  they are moved to unuwsed portions of the Fange area or
totally removed for designated periods).
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LiEneral Ly, Wi kh conbinuous oirazing, plants Leaves ake | (ETple
girasEel ofi anc only a small amouwnt ot o manutacturing
| ey e L wallable to produce the forade necessary for
GEasiifig ana mals untass a Low Tevel of etocliingis vwesed Lheal
e R Y P PO R U I Eeasonall e PERIELGEE of EEme o recuperate
[ ) ol ol == i lEgvieEs sl er grazsinc s L.cxnmorn s, forane (rasSsEs
il Nedlr Dlomass sgach day up ta 40 bto 80 days during the
[ 0 R (& DT W For e il L e, [= U R LU Ay ol oduce at the
Satite a0 Egahasdclayduis vng Eheftmst 10 dayvs aftar Crazineg
]} wlttiamg 0 kgpshasdday during: Llve second LQ - clay s 40
ooy Al el s ng the Ehird 105 clayess i bag/hasday duacing the

[ I I e B g ol O L RS Nevdcay durnng the fifth 10 days

[ . 1 (<] nimal numbers are such that each plant is
[ (Efe) e yotEs LD dEy s, Ehen the plants never have
enauan et St ace Loy manwtacture food ) produce  a  high
amean s @f Bilomass. hus, stocking rates have to remaln low
B e a e e praduction iS5 mad nbained atia low level .
(e | i Erl ViEaims of  heavsy ot mieie [Imazing,  only the
e (.l afe dnpal atable, that have thorns to protect the
NETE . i el maintain a high proporticon of their leaves
M E il { S Omaanc Bo grading anltmals cannot remove all of the
Leavms when grazing, eamain on bhe cange.

Thi IR one girates his pastures such that each plant  is
(14 e O to 60 daye defermnent. after grazing then if the
condrtians o growth occur, the potential number of animals

grased cdn be & to 4 times  that of  improperly managed

Alen, Lt should  be obvious that not all periods provide
s1mi L ey Fewing condil tions. some periods are dry and cold
with no growth at all,  other pericds have moist soil  with
cald temperatures, and growth occurs but  slowly., wherea £y
ol e periods  have warm  temperatures and  enough  soil
molsture  for rapid growth, consequently, optimum rest  or
deferment periods vary tremendously.

Tdeally,  then a person should place his animals on a aiven
partion of a natural pasture and graze that portion only one
to three days.  The area used should, of course, have @nough
Fardage  4or  the animals to last them the one to three day
e ol . Then  that graszed portion should not be regrazed
antid |l a gignificant volume of leaves have grown. This may
mEan  that the animale will have to be totally removed from
the natural pastures and fed or grazed on  planted forage,
Eh. Thig  rotation of use wn pastures can be accomplished
Cthirough fencing, tethering animals with ropes, herding, etc.

Where  animals depend on natuwral pasture for foragE during
Lthe dey  cold periad, ane must defer or rest  the pasture
sutficiently during  the growing poction of the vear  that
enough diry forage is avedlable for the animals to be grared.
Otherwise, stored forage will have to be used to allow the
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APPENDIX S

RANGE MANAGEMENT

Many of the problems experienced during the drrought of L2835
W caused by  the operation of individuals  and of
camnunities at  the marginal limit of productivity. Ariy
abnormality in  the weather conditions that reduced forage

preduction tipped the scales and forced the operators over
The bhiranl.

Al though  there is  only about 10 percent of the native
pasture in  Pune in first class condition., it is quite
productive, averaging about 2000 kg/ha. The number of sheep
wnites  that can  be supported on this rangeland is about
1,620,000, allowing 440 kg/torage/sheep units per year for
malntenance and reproduction.

Second class native pastures constitute about 65 percent of

the rangeland in Funo. The annual average maximum forage
praduction on these rangelands is about 800 ka/ha. These
pastures couwld carry 4,212,000 sheep units on a  sustained
basis. However, if half of these second class Fangelands

were  allowed  to improve to first class condition (through
management  over the pext 10 to 20 vears), an  additional
2a 189,000 sheep  units could be supported on a sustained
hasis on Funo's native pastures.

Likewl se, if  only half of the third class rangelands were
allowed to improve to second class condition, an additional
495,000 sheep units could be supported on a sustained basis.

Cultivated pastures fwithout irrigation) presently
constitute about 2 percent of the land resources (127,577
hal within Funo. The average production on these plots and

fields is about 5,000 kg/ha. Since most of these fields are
planted in annual crops, primarily ocats and barley, they can
be grazed completely or cut for hay/silage during the
growing sSeason. Their annual carrying capacity is higher
than for native pastures (22.7 sheep units/ha). However, to
achieve these high carrying capacities, one must manage
these plots or fields during the growing season to allow the
plants  Gn opportunity to grow and produce at this level
(5,000 kg/ha). During the drought, these fields and plots
were no more productive than the native pasturess therefore,
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Chesy e bich ol support  animals  Caken  off  the native

1 s cul] thvatad pastures otten consiist ot perenni al

A ot et S LU B g = = ke R L B b 2 ) 4 g i o { o o VA £ el o YT ase since
W T AR &t perenmna ad Chey must he managed similarly
| oiF the stand of cultivated speecies Wwill

1§ | Bl B 1 1 o) DA A G o= PRV =i = S GVl nced il (AL Lird
chisainiy s the  Departmnant (R L) . While the carrying
(mal {7 MsE IR atec pastules siagni dicantly avcepeds
I L matiinve pastlree, Lt dloes nat egual - that  of
li VA L ] (W LS R h i el pastitteas alsn Cecund e
CAL ] e | B R e Eromaettl 18 oLzrncatEd an and
b { ; (| 5 | (] ool ennd al AT e Lhet 11 l =]
L el & - Bl end are ol anlecd 10 Vit geated,
{ i P PEs LT e LiEae anfial careving capacity Wi th

H } LTS | o 1.'-".'."| (B A IR '.I'I‘-"'if LA -':':'..

L | JEITE L A (it ot A R =T culfivated pastures are
f RS e ] e rraduetyon doubles that of the annual
clie syl &t cudiiiinvdated pastures), Boets Bheat Celmying capacity

| Gl = T af the pastares plantecd  under
i (o IR i o I O R T =09 Flowev e, Lhannial crnps (Ea e s SR ) )
e arrigated and fertd iz e, Ehelr annual careyving

(| W el WoRld ancrease to 4505 sheepn units/ha.

Fhste a place tor alfalfallactylis or clover/ryegrass
conbinations  in cul tivated pastures of F e, =Epecially in
Bl e Bub they have severe limitations when considered
£t the high density population areas arocund Lake Fi1ticaca
fuhinch alsao have hiogh density of animals)., Hather, armnuel
Bpeties  that require lese tinanced inputs and can be used
complelely  esvary year without reserving  any grawth  for
sustained yields in subsequent years are more productive (in
Lerms  of proper  carrying capacities) than the perennial
Pl ant .

A nete  of cauwtion, however, concerning cultivation and
troigation.  Cultivated crops were no more productive during
Ll dirought  than native pastures, unless they had
ireigation. Although  drrigation is highly promoted in the
Deper-tment  of Funo, there 18 @& great deal of informatcion
that must be gathered before it can be recommended for the
200, D00 |1 that have been designated for potential
irrigation.,  Availability of water during draought, access of
A

comnunl ties to available water and sites (soils, Species,
Climate) adapted to irrigation must be determined. Mot all
arEas presently  designated potentially irrigable, in
Feality, will respond Lo trrigation as proposed.
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