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PREFAC
 

The team wants to point out that this report is the opinion 
of the group based the results o+ approximately three weeks 
of visits to the affected areas, and interviews with 
institutional officials and producers in the department of 
Pun. 

This report should serve as a basis for developing a plan to 
help in reducing the negative effects of future droughts on 
human and livestock populations in the southern F'eruvian 
sierra. However, since this document deals mainly with 
livestock and range, other information available on drought 
effects, as well as e;xisting plans to reduce the effects, 
should be consulted when regional strategy is planned. 

Many of the recommendati ons are si mi l ar to those previously 
proposed by other groups and/or agencies. It is 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 appropriate actions to face 
the effects of the drought. On the other hand, some of the 
recommendations are contrary to actions already being 
planned. Justifications for these and the reasons for
questioning these recommendations are also presented. 
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.,!XECUTIVE SUMMARY
 

The departn Ent of Puno has the largest area dedicated to 
native rangelands and livestocOk. Approximately 15 percent
of the total native rangeland, 50 percent of alpacas and 
llamas 20 percent of sheep and 1.5 percent of cattle of 

Per-u bel(:ongs to Puno. 

In January and February 1983, the normal season for rainfall 
an d the max itmum forage growth in the southern Sierra, a 
drought began, which lasted to February 1984. Although,
 
this drought was reported to be the worst in several 
decades, drought cyclicity is a u siual problem in the 
SOuthern sierra of Peru. 

The objective of: this work was toc'a,asess the effects of the 
drought on the l ivestock-forage production system and to 
recommend short, medium, and long term actions to relief the 
disastrous iinpacts of the cyclical droughts in Puno. 

After travelling to the affected area and visiting with 
local agenci e (CORPUN., INP., and IN1FA-CIPA XV), producers., 
and researchers, the -team identified three groups of 
affected livesto.ck producers. Those comffmunities ar'ound Lake 
Titicaca, which were the most severely impacted. Those 
commur:i ties not around the lake whi ch were affected, but
 
not as severeley. Ard the large producers (SAIS'S, CAP's,
 
EPS's, and large ranchl'ers). 

The difference in the affected areas related directly to
 
st'ocking rates rather than to d:ifferences in rainfall. 
Losses of livestock due to mortality and culling attributed 
to the drought were estimated to be 23,. 26, and 7 percent 
for cattle, sheep, and alpaca, respectively. Further. the 
area of the department of Puno is composed of primarily 
native pastures; very little effort is devoted to research 
and extension in this area. e 

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 comIrIunities. 

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 bA'lance 
by a combination of reducing Ilivestock, improving native 
pasture management, developing cultivated pastures or annual 

V 

http:livesto.ck


forages., developing irr:igation systems, and improving feed 
storage. Programs need to be irnlitL +iated to c:ontr-o.l parasites, 
so that the animals can take advantage of what forage is 
.avaiabl.e.-Further synchron . z i ng pa-tur it i on with, the rainy 

season wouldi increase the reprodurtve effic:iency of the 
animals. During a drought, slppl.emental or stored feeds need 
to be allocated to those times of highest physiological 
demand. 

Durirg a drought., governmental intervention is needed in the 
marketplace to prevent decapitalization of the producers 
caused by reduced prices; also, the government could provide
I"f:od for wor'k" prc:grams to preven t m:. grat :iorJ to urban 
centers when the :easant s have nc: crops or- livestoc:k to 
tend. Avai1ab :ility of of the approplriate agr:icu:l..ltural inputs
(seeds) following the drought must be ensured. Officials
 
agenc::ies 
 wo)uld have to prepare for future droughts by
improving marketing c:hannels and infrastructure, providing 
processi ng of surpi us meat, and i mproving the process of 
obtaining c:redi t. 

Risk shoul d to be reduced at the producer l eve] thr-ough the 
devel1opment_ of i rri gatiion pr'og rams:, promotion of changes :i n 
spec: i es c ompos i. :i.o of her ds, and enc(:ou rag i ng
 
(d- i at I rli o:of c:lrop vari eL i es and p1 ant : ng ti mes.
:i versi 
Further, a system of drought forecast i ng needs to be 
developed arid a high level cxomm'ission to respond to these 
forecasts needs to be implerermted al onjg with emergency plans 
at the . ocaJ lvel. 

Since F:LIino is primari. y a native pastures and livestock 
d.epar tment, Lhe resourc: es o:,f: ]I NIPA -. CII:'A XV need to be 
strengther-ed or real 1 oc:ated i nto the nat ve pasture area. 
More trained personne]. is neededI boLh at INI\IFPA - CIPA XV and 
UNTA to ef.fectively c: ond u:t a program on native pastures.
The strengthen:ing of the links between INIPA and UNTA that 
began during the drought needs to continue. Extension 
activity at the community level needs to be expanded 
probably following the model used in Proyecto de 
Invest:igacion en Sistemas de Cul tivos Andinos -- PISCA 
project. 

As a result o this report., four projec:ts to implement the 
rec:ommendations are proposed. They are in the areas of 
Community Development, Pastures, Farming System Analysis,
and a Livestock Development that includes range management, 
animal health development, and a research component. 
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.. ..... . I . . .. .... 

INTRODUCTION
 

The department f area
Punao hasthe lar-gest dedicated to 
nat:ve rangel,ands and livedta.cl.:: Apiproximately 15 per-ent 
of the :t.al native rangeland, 50 ercent of alpacas and 
llamas, 20 per'cent of sheep ani 15 percent of c:att le of 
-er it are J oca t. in "uno. 

In Janut.ar-y and Febr.tary 19; 3:,, the normal season for rainfall 
and the max i mum f(:,rage growth in the southern sierra., a 
drought began, Ohich lasted to February 1984. Although, 
thi. s dr ought was r-eported to be the worst in several 
dec:ades, drought cycl icity is a usual problem in the 
soui.her n sierra of Peru.. 

Accoirdi.ng to INP-PUIJNO, a conservative estimate of the damage 
that the livestoc:k incurred as a result of the dr-ought over 
the last two years in the department of Puno, is placed at 
approx :i.matel y 40 mill.1i on US Dol:l..1ars or 100 bill ion so 1es 
(US$1 = 
 2,500 sol es). Near 1y one fifth of the human 
populat :ion of Peru resides in the department of Puno and of 
these, nearv two-thirds or over half million people, were 
affected by the drought. 

An evalu ation Leam was brought to Peru to assess the effects 
of the drought on the l: vest oc l fo rage production system and 
to recommend short, med ium and long term actions to relief 
the disastrous impacts. 

Some actions have already been initiated to reduce the 
impac:t of the past drought. Irn this report suggestions for 
improved range and l.i vestock practices and possible 
mechani sms of implementing these practices for future 
droughts in the department of Puno are also presented. 

http:Accoirdi.ng
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-BACKGROUND,
 

The department of funO is located in the South of Peru and 
has an area of 72,384 km which is 5.6 percent of the 
country's ar-ea. Of this, 82 percent is sierra, between 
3,812 and 5,852 m. o. altiitude. Native range lands cover 
4.6 mil lion hectares, or about 64 per-cent of the total 
depar t amental area. 

The total popul ation rec:orded at the 1981 census was 890,258 
inhabitants, correspond:ino to 4.9 per-cent of the Peruvian 
population. Most of the Puno: s popuJation locatedis 	 in the 
rural areas (69 percent). Population density approaches
13, i nhlab: tants/ km (COIRPUI\ICO, 1983) . Rural social 
organi zat: on is dominated by two general types of 
inst.itut i cns, the A4grar ian Ref orrm enterpri ses and the 

""traditional institut:ions. The Agrarian Reform Enterprises 
(CAP,. -IS, E'PS, etc. ) were created during the 1968-1979
per'iod.. While these enterprises are emtremely important to 
the, economy of the region, the traditional institutions 
account for a jreater share of the human population. These 
consist: of the 460 off ici al I.y recognized camuridades 
cam)pes.ina.s or peasant communi ti es, and parci ai idades, which 
closely resemble the peasant communities in their 
organization and functioning. It is recognized that there 
are also a substantial number of independent farmers, but 
they are di scussed wi th the communi ties and parcial idades 
due to the essentially private holder characteristics of the 
tr'adit:ional i n.stitutions ;in Puna. 

The department of Puno is divided into 9 provinces. The most 
affected by the 1983 drought were Puno, Chucuito, Azngaro,
Lampa, Huancand, Melgar, and San RomAn. Carabaya and Sandia 
were less affected. For this report, the affected 
populations were grouped into three socio-climatic groups: 

A. 	Communit.ies 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. 	Agr-arian Reform Institutions (cooperatives, SAIS, 
,communal farms, and social propor'ty enterprises). 

These groups were choosen because the drought impact was 
different for each one of them. The most affected sector
 
corresponded to the communities around the lake (group A)),
followed by the communities in the highlands (group E). The 
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associative farms (gr-Oiup C), due to their advantage in 
resource avai I abi i i ty as wel I as admi ni strati ve and 
technical capacity, were 1ess affected. 

Of the est i.mated 5)70. 340 (drought af feted persons (CORPIJNO, 
1983), s] ightly overT hree-fifths were located in 
C: ommun ities surr2'ound :i ng L.aie i:l ;it::aca, 29 percent were from 
-ommnirn. t i es away from the l ake, while less than 10 per-cent 
were members and famil ofesof the Agr;,u'--ian Reform enter'lrises 
i n Pun o. 

PHYSICAL FEATURES
 

The Pet- uvi an Al tipa, i J s a + Iat hi qh ai.ti t uide b asi n r ng!7,:i 
3800 m above sea level and stret.hii n between 14 and 17 S 
and 69 W,, h-I p a -)-st an ecosystem71 lhi' s!at.Iau 	 iti-ei ch 	 l't.-%I-
c:Ihar acter 1 ed by low t i:.E :r.t reE-.aLA er-rat 1 c and I i mi ted 
rai 	 nf a. 1 ., ancd a reI at :i ve. sort. g rowi rig season. The 
predomrinant subsi sIence act i vi ty c, highland peopl.e has been 
past-oral isn of nat. i ve c.':amel o:i d and cl.|tivat.icon of 1.oc al y 
domest icate d crops inc ludi ng the potato and Andean pseudo
cerea. . Tis system Cront.nues today in rural, areas and is 
supp I emented with sheep , 'at: t. e, and crops introduced by 
ear]. y European imrnmigr-ants. In contrast with this 
tradi ti onal. system of past oral i sm i s the practi ce of 
pr-ogressi ve ranchir-g by livestock iassociations establ.ished 
by the agrar ian ref orm and a f:ew pr ivate ranchers.. 

The climate ci: sc:'uthern 1-'eru i s harsh. The hi qh altitude 
al pine areas are c_'haractr ri zed by a seasonal chanrqe of 
te:.per atutr es with warm sumamers and cold winters ("T'able 1) 
The mear mnth ly the vary only ainirperaturesi Altiplano 
few degrees wi thin a year. The rainy season in the 
Al ti p Ian- beg i ns i n August and ccontinues through Apri l ; 
however,, effective preci pi tation does not occur until 
December. Approx imatel y 75 perrent of the annual 
precipitati on comes from December to March (Table 2). The 
warmest weather occurs in October and November while -the 
coldest weather- occurs from June to August. The annual 
cli mate f or the Altiplano has been subdivided into three 
per i ods: 

1. 	The rainy summer (December through March), when 
approximately 75 percent of the precipitation occurs, 

2. 	 Tke transitional months (Septerilber through November- and 
April) during which about 20 percent of the precipitation 
occurs,, and 
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TABLE 1. AVERAGE MONTHLY TEMPERATURES FOR THREE LOCATIONS 
IN THE DEPARTMENT OF FLiNO, PERU. 

MONTH PUNO DESAGUADERO CHUQUIBAMBILL
 

F :.frtI; 9, 10. ti5 .4ar,, 


K q l J..11 V). 80 : 
" .- . I I0,,A 7. 51-3 

My1 1 h.6 5.9
... 

,I n-: , 4.2 4.0
.I. v, - 5 3 .6 3 .6 

6. 4. 9 4.6
 
N T: 7.4 7.2 
I i: ,9 . 8,7 8. 

9. s 9..) 8.7 
I)9rnmI j.F' L ( 8.87 

TABLE 2. AVERAGE MONTHLY AND ANNUAL RAINFALL (mm)
 
FOR THREE LOCATIONS 

MONTH PUNO 

,a,.-r . 1.2k 
FeIruar" 
M ar':ch 

1315 
:I.W 

Apr ilI 3 7 
Ma y 14 

,dun.-f: 1 
,)u I y 3 
Aug ust 4 

Oc:tober:r 36 

Novemb er 5:-!; 
Deemb: i-imer" 121 
I I_.- -77-------8-----------
TOTA~L 6 87 

IN THE DEPARTMENT OF PUNO
 

DESAGUADERO CHUQUIBAMBILLi
 

12..2 14C) 
132 16
95 13 1l 
29 51 
1 -.. 1 6 

4 1 
4 4 

2 

18E 4.'7 

4 1 71 
119 154 

60U7 778 



SThe dry wi n~tler M 'throh AuAJ,.t) when on.y 5 percent 
of the pre.:Lp:i:tation OCCul"rS. 

In the v.ic:init y o4' L.ake Ti-t:icac:a, whNere the 1.andscape -i-s 
mai nl y f I at and somewhat Swampy,, hutIi gC.1ey d c .I an t nr P.-CL5 
hLUni c: g. ey soil are pre(dom:i nant, ,Sl onet2 and Sol onchack 
ail so OCcur" on local sal.ty spots. eyornd the f 1ats, the 
general s Uir.f ace js a a InH eanevat i on of .85() in and has 
unduliatng tj hilly topography. I'.lorth of the .al.::e volcanic 
paleli L: mater-i. al s are common and the domri nant soil s are 
Mol li: Pindosol s,, assoC :Lated wi th G,]. eys.i st HuMri cH S:i.sol s, 

Camb i sc) . s anl an (::) Many of the, soi I s are of
I::ast eros. 
mo;c)d er,.i: e tc heavv t e. t ur c are cv d ol dan ( (:,c op , i n 
I.a(::ust Ii ne-, sd .IIhaL s.. a I1 oJw . I oso.)o .is ( 1 s Icc ur i. n themen-

surr(und i nrj hi lly land and sh-,:1..1 FI.endz inas have devel oped
 
where the parerit matar i aC C;r
Car:e5LtS. 

The F'eruvi ar, AI tip] ai :i s c:ove-ed m(ostL y by grassl ands.
 
Hc:-,)0ever on the s(7at ered hi 1]. y and ro: 
 Ify formations., the 
vegetat :on is stri k: i n Iy di.fferent. Grenera:l y. tl--e no)rt h
 
and west. facinq si.opes are war-mer anc:l are characterized by
 
F.arse -,.etai on. ,oLI th and east + ac. ng exposLueS are
 
colde(..r" and weYtter and stl.p:lpOrt more veigetation.
 

h.:, vt- . al:i on on B:I m::' inaJ.ril!hse.1 p[')e.s . s t y of{ x erophyti c
 
shrkul[)s ikrid qraces . lHie rmst c(:onsp [r:L.uoUS wood tax a are
 

I $1.1 ep 2.. Chz qa.i ) qa ,scal1 onia, :.t e. , F ~t's Col I etia
 
and :u va .ra/om ( ..- ies st.'a.g
.i cpe: of a . L upin us
 
l r"'.:a, c: , ,a... o m ' tt a, S ol a1Fnum
g I ). (..z, . l oI Ni c 

c* ot ari a. 1antago,"tva. Epatoriu.m.. Mazhlereria, and 

Y:.pJ .
Poi .y P. /-': ss'rz :IrId P :Om r, t, I a) , commonly cal. led 
"l::en(oa",, c:oristitut-es the only natyive tree of the (Altipilano
 
anId +.-orrns I oca:l. :i :zed wood. an I.s. The other 
 com'tpolnents of the 
slopes arid hill].y terr-ailnS are the LLASSC)c k grass communities 
(I.,m i n a't ed 13y ' U r'a i hu"' F 5.-t Ua di cho,: ads) i ChU 
(Stipa ichu) , and "tisha" (:tipa obtusa) 

YUralk iC:hU communities occur on shallow hilly terrains with 
considerabile r'ainfall. Species of Hiet-'-aciu)m.. Hypochocris,
Ephedra.. Poa: and Stipa are the other components of this 
commurni ty. Irchu communities are broadly distri buted either 
a].ong the hilly formations or- in the drier degraded plains. 

t.ipa ichu is a tLSsocl< grass.=; with extensive shallow roots
growing in assoc:iation mainl.y with taprooted plants such as 
Hypochl oe1"i.,.,' Tetraql oc)i)., Liabum, Euphorbia and Ephedra.
On tlhe other hand the tisfa (::omnunities develop on black 
col uvi al. soi ]. s occur-ring at higher- elevations and form 
rel ati vei y pure stands. The onl,. : plantsother growing 
within this community are species of Cajophora, Llrt ica, 
Stel.iaria, and iparutia. 



The natural grasslands of ti, p:irins and ro]ling hills. of 
the Al ti pl ano can be di f fetenti ated into two maj or 
communi t .es.. In orne si d Fe, Fe.5t (/ca do l i chof, yl 1 a and 
PNuhl er be.?'g ia fast igiat, arid in the other side Cal amag rostis
antoniana. The Festuca-Muhler: i a commuinity forms the 
"rnbroken grassl ands" when t.hey are gr ow:ing together. 
Festuca do],..ophyl1a is a tussoc k cjr ass and Hublenbergia 
fast iq iata is a short rhizmatot.s "carpet--'.L i k grass 
I ocal I y cailI ecd "c hi 1. igcuares" Other components of this 
c: ommun:i t y ocuupyi n g wel I d," ai ned and .ess profound soi I s, 
pr i.mar i Iy of t he hUTmi A -nCi, so] s arerE Cal amagrostis Poa, 
Ho"deume . Pd .p .-..1 (m (P piqmaxum.) . (Jul pi a.. He- eochar.is, 

& ~I ~ c~ i. ~ ~ J.)~ ~ ~ 1e~a, 
icau.)i ..va. iP .. ,: e i Pl,a t'-g , fl c hemi 1 I a, 
(;mhY7 , Uxa.l j UaI,] erP a2a ad Si s yri i n.2z um. Spec i es 
wIIi I- r:adi1 v : vIdc. deter:i oral:ed ar eas of t hi s c:o1Iun i ty 
arev i o ona- 2 /,r. s (:. da enodi s., S'3 p a sp, and 'thesimple,,: 


1-hiAl.ia a,., wel1 

Bromus Ca.l a f)ag "o.s i. L . 7 a phal I um 


aniLl. eUr petruvi as as species of Poa, 
Erod (.u, , I d Ia, and 

Cal amagro .,S' a) t.o .7aia , loc:a].lly cz:al.l, e "phork e ' OCCLIp :i es
 
most]. y t he humi c gj 1:oy and C..l Z.1-r EoD S L:I. qJ ey sol s.
h ur c 
I (nmport arl: gene:.ra assoc: j.atrd w.i .1-t i s co0. mIUn3. te aare Poa. 
Mu /.)er T 2 a, .i st i ch.- s and an un c ul us. 

The pre dominant spcies on the r:iver banks and on sandy

sol 
 s are Festuca o"tophyl I a., Pc- hachrie prel ',Jrata, 
Tetragloch.i) strictus, and Calamagroastis sp. All of these 
s:)eci es except Cal a.mago stis have shairp -poi nted Ieaves, 
ther-ef ore, they ar'e unpal atal:3 1e. Sometimes Festuca 
or'tophv.l1 ,- attains the height onf a man. Tfhese species are 
invaders, bt: they f, rm part of the natur-al climax at higher
elevations, especially on hiciilands 1.ocated on the west
 
s'I opes (dry Puna)
 

Less i mportanit and very 1oralized are the communt.1. ti es of 
Di st i Chil is ha.mil is with species of. Poa and Junc us whi ch 
occupy saI ine (Sol onchack ) soi . s. Sal icornia sp. may be 
found on marshy saline soil. s 

Vegetati on of the shall ow waters near the shore of Lake 
Tit icaca is composed of "totora". (:'cerpus totora), "1:1Iac 1-u" 
(14yriaphyl1 um el atino ie-), "chanlu" (Elodea potamqogeton) 
arid Ruppia maritima., all of whiCl-" are used as feed for 
cattle and sheep. Species of Lemra and Chara are other 
conspicuous components of the litLoral :. ofone the 1ake.. 

O'verlooking the Al'tipliano and i.ts ]lower hillside is the high 
andean ter ri tory on a]. p:i ne s..'bi ropi cal p1.uvi al tundra. 
These high andean ranges in the altiplano basin are at about 
4400 m and extend to the snow limit. Sparse vegetation of 
xerophytic grasses and "semi--continuous" communities of 
sh ort grasses and cushion like pl ants alIternate w:ith areas 
of bare ground. Soils supporting this vegetation are of 
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recent volcanic origin (Ando';ols) and those weaikly developed 
fron recent I:lu.viA]. deposits (Lithns ' s and humic 
cambi soi s). 

.most.. The frunt .rs ard gr ass-Jike_ ,plants include 
f Se.:Utca. CaI ama9ros.tis, /-)c.z aCn t pa, Sc t-r'pu. and 
JunCu( , /(z.1)'e Pycno phy.ilum, D.Zs,..z hi, and U.x'y.-h oe are(aj 
gener-a t hat represent thrI cI..(s hi on p1 ants. Shrubs of 
Taphal a Senec i o., and acc.)ar. s may al so oc-cur on protected 
ar eas. 

STOCKING RATES AND CARRYING CAPACITY
 

An obvious probilem for- f. iami:lies iri communities in Ithe region 
surround ing LakIe ii t i caca in the Depart ment of Pun o is 
EcX cEs.s i ve.E.t o: kl.'mbers r e. at :lv:, to the avai 1 abl iLe forage 

Ce0sour'ce. An exampE.-I, Is Cama:-ani. commur-ity (P I SCA), 1982) 
where the average family has (..7:1 ha of cropland and 1.22 ha 
of nat iur al. pastures iri this larid, eafh fami.y grazed the 
equi, val en t of 58. 9 s..'heep on :i.t1: 1981 or 26. 14 sheep 
uI :.t E,/ha.- if eaclh + a1(-. y grew 6 tons of forage/ha on the 
0.71. ha of crop I and and fed it. all 'to 1j vest .oc 1::, th i s woul d 
1 eave a f oeed.4-. tIons of for-age to)0 co:)me fr-n-Jm the 1.22 
ha of natur-Al pa.-,ure: or *.56 tTois/lia this assutmries only a 
mai ntenance forage j.i :ake 2 percent of the body weight. 

It :i.s dou..tfl.f. that: the natura]. pastu.tres produce even one 
ton/ha, probably no more than 0. Z5 ton, thus there is about 
5 tirmes mcr e an ima,ls graz ing the natu iral pastures than the 
pastures shou,Iid real.istically be expectecl to carry. This 
also assumes no forage i s i left on the ground to ma:intain the 
grow ing :apac i:.t y of: the p l art.. A nFatural consequence of 
such se-r o.vergrazi r] 'i(s that. the more product'ive forage 
spe:C: i es ar- *graz e ouL: leavarig on.l. y those spec :i.es that 
produce enoAgh leaves very low to the ground in, , way that 
al 1 the I eraves cannot be gtrazed off . Such t,c:i es can 
survive extreme overgr'az ing but uLnofrtunately t'hy produce 
very little forage. 

Now assume these ].ands can produce the riTaXimum under good 
conditions. rh native-, pastures wou.d produce 2000 .:g/ha 
and the cultivated pastures would produce 5000 kg/ha under
dry]. and condit'i,ons. If the I.25 ha of native pasture are 
divided into 40 eclual segments so that each segment would be 
grazed comp.etely and 40 clays later, the animals would 
return to the same segment, but not before. Thi s would 
provide good natural pasture mainagement and allow the plants 
to grow properly and adequately. Therefore, each day the 
animal (s) would have access to 250 m which would produce 
0.14 kg of forage per- day. Sheep produced in this area 
average 2(') kg body weight, therefore, they would require 0.4 
kg (2 percent of the animals body weight) of forage per day 



just stay alive (and this does not leave any reserve
 
herbage-for the survival of the plant). As can readily be 
noted, even under the best of natural pasture conditions, 
enough forage cannot be produced daily to support the 
ma:intenance requirements of more than one sheep unit.....
 

The sheep unit above must be fed from cultivated crops grown 
on the other 0. 75 ha, lj ii landthus 1eavi n only mited for 
growi ng crops for human con sumpt3ion. Assume these 
cultivated lands are not irr:igated and produce an annual
 
average of 5000 kg/ha. Theref:ore, 189. 8 rn (or 2.5 percent 
of the 0. 75 ha assi gned t.0o:.l L i vat ed crops) of the 
cul]. ti Vated .and wou. hIe re,d i.o i ci entl. requi producr., suff+ feed 
to keep one sheep.. un:I. ali ve f.or one year. The above 
exampee does not allow sufficient forage for repr,.'uction, 
nor do:es :it illustrate the requir ement s of one cow wh:ich 
would be'.,equival ent to appro>:imatel.y E8 sheep units. 

I.f Lhe siheep uni t were -fed suf.f . ci entl y to r epr oduce and
 
lactael:e, it woulI.d require 4 percent of 
iLs body weiqht in 
fora.ge/d;ay. Theref ore 583./ m (or 7. 8 percent of t.he 0-.75 
ha ass:i qned to cu lt.i.vated crops) woul d be requi r i ed to 
produc:: ed t Ie bal an ce of feed requi red .for one sheep
 
unit/year. As one c:an readil 
v see., a fami ly cannot 
adequatelyy survive* and produce the number of animal s they 
own on 2 ha cf land, regardl]ess of what techn,ological 
advari::es 
 are avai lable. In the commun:i ties border-i ng the 
lake, they are reported to feed bullrushes (totora), Scerpus 
totora as a supplement .f-eed. 

From the communit i,es we visited, it appeared that primarily
 
barley and some oats were being used effectively as forage
for livestock. Also both prov:i de grain for animal and human 
consumpt:i,on. These are quitie productive and the potential
yiel.d is relat ively high. Although no yields were obtained, 
they have the potenti al to yi eld 4 to .1) +'ons of dry 
matterlha depending localon conditions., fert i izer, 
management, etc. Aftermah or .fodder from crops grown for 
human consumpti on 
are well used, as are the weeds p.Lucked 
f rom the cropped .fields., 

CULTIVATED PASTURES
 

Beginoning about 1974, New Zealand researchers began studying 
the potential for improved pastures +or this area and their 
reserch has provided the ma-jor :info rmation available for 
species to use, soil adaptabi ity, grazing management,
producti vi ty, seasonal growth., patterns, etc. Although 
these forage species c:oulcd be used effectively by the 
community famili es, they apparently are l:ittle used at this 
time due to inexperience in their management, cost of seed, 
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and the fact that thei r use is ret ati vet y new.w 

Alf alf a and Dactylis g. oa rta are su(gested as a very 
I.roduC.Ci Ve V)i . ture .f or t he more I eveJ sn i I.s wi th good 
drairnage, , Areas where water- stands (ponds) are not sU i table, 
for at f al f a. Th:is forage mixtu.re has the potenti at to 
produce 4 to 10 tons of dry mat ter/ha under dry land 
conditions arid animal. gailns per head/hectare are very good 
becaLse the forage qual.ity is very high. Also., the alfalfa 
f i x es soi ni trogeh so that +er-tiliz er needs are mi :i mi:z ed 
and the stands are retlati.vyel y drouqC!ht to Ler-ant. Potential 
d i sadvant ages are that. an i malr bo is a seri ous prrobl em 
e: c::ep-t i M0 1,VIl.re 1. P1. ant standc: F.m1 cIi t es s, 
ina ntenn:e iaenqu-:i r hI j;I 1 e:ve]. mangemc-,t.. andher of 
du..r i -g dry per-i od!:; t:i.: mx:- CJ Ei f on na+ f orepends rai t 1 
gr'owth as do nat ive pastures unI e..is i rri gated. Many 
cu Ii vated pastures are overi.razed and some of them have 
deteri or-ated to the poir-t that nat ive g rasses began to 
invade them and not at 1. spec i e!s pl anted were adapted to the 
soails and t.he climate. 

Other spec:i es that are i mp)rtarit in cu.tIi vated pastures are 
or::har dgr ass (a 7ac tyYi.s .l omt r't1a ) , ryegrass (Lol ium 
pTCr cr.ne) 6, antd I overs ( Tr fol J Um sp. ). Ryegrass/cl over 
p astur- e,-', appar ent Iy must be i rr i. g ated and they cannot 
tolerate the .inter-ie lev: t of gr-azilg someti mes imposed upon 
them. Bfoth al..fa:/fa and white c:lowr (T. pratense) have been 
i n'Lerseede- into nat i ve rancge. These i nterseedi ngs have 
been succfufl when soil/water relationships are suitable. 

Use of improved pastur-esi il the c:ommunities will be limited 
somewh at beause of the need for gr-owing human food crops 
on the cropl1ands now being used.. However., there should be 
si gn:i. f i:ant port:i ons of anids now i n natural pastures wi th 
deep enough soil or- land that is fallow (to a].llow the soil 
to r'eCover sorie degr-ee of ferti ii Ly) that cOuI d be pl anted 
to (mproved pastures and whIch would allow 4:or- i ncreased 
for'age prod uc: tion. BEc:ause the legume and grass miX.tures. 
if properly managed, are good so:i.]-bui iding crops, they 
coul.t d possib].y be used on fallow land in a beneficiial way. 
Agai n, wel I tho)ught oLut management would be necessary to 
ma1.e this a usefut practi cE. Where irr:i gati on water is 
available the forages found most useful are white clover and 
perenn:i al ryegrass, al though such forages may have to 
compete with higher value food crops and possibly cash crops 
in the communities. This would probably not be "the case in 
SAIS or other associative productive units. 

In general . the CAPS, SAIS, and the l'arger private farmers 
of. the highlands maintain an economic base of livestock. 
native pastures and cult:ivated pastures 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 producer's visited Cultled out at least 25 percent 
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of their herds annually. 

The pr'oduccers who have access to i rr-i qgati on water- and 
cultivated pastires are able to produce addi '-onal forage 
For either .r ai ng, hay or .si 1age. 1 hese irr igated 
c ul ti vat ed pastures ar-e ai. sr used to fatterI an:i ma. s for 
market or slaughter. A] so, the I arger |p)roduc:er-s usLIal I y
have suf ficient land (both native i,astures and .. cul t:i vated 
pastures) t.o all. ow some rotat i on o+ their- livestock. 
Therefore, the pastures ar -ested 'or at least por-tions of 
the year-., allowing a greater- production of desirable forage 
spec. er on a sustai ned basi s. In oni I usi on culti vated 
past res I ave .. ai:e :in *ariat ij e -iCm4 of the boud her-n Si. err a 
hut t h .-:, must be used with dis(:-r'tior, 

LAND TENURE
 

I n 1h- depl;qartmeint of' PrI.o as i riost -+ the c-untry and 
par-tiC:u].ar ly irl hi gher o. the Sierralshe parts distribution 
of land among agric-ultt.ural uni ts. :i!:: L.leven-. There coex i st 
very J.arge c:o-olerative-..lil.:e -firms along witb ver-y small 
+am it y hot din.is. lhus any study tryincj to under stand the 
r-eal ity of the agrlcu]. tUral sector" should take into account 
these important di.*ferences 

A(c:cording to the last available census figures '(1972), there 
wer-e a I mos t 150()00 -gl" i clt". l UriitCs (See Tab 1e 3 .For 
detail s) in 'unTo, occ.upying 3.9 million hectares. Thirty-one 
percent o),f tChese units had a size of less than 1 hectare, 
compr-ising only 0.42 percent of the lard ar-ea. 'These two 
figures reveal clearly the spread of mini undia, most of 
which i s (::oncertrated i n the z one around the 1 ake. 
Agri cul tur-al uni ts bel ow 10 hectares account for 91.7 
per-cent of the total, compr-ising only ii.6 percent of the 
land. These u itnis ar-e all family units although, in most 
cases, family urits are grouped together into communities or 
pa-rcial iades. Among the 54 associative firms (described in 
the following pages) that include groups of workers, there 
i!.S none below 20 hectares. 

On the opposite side of the spectrurn, i.e.' the larger 
agricultural units of over 500 hectares each, there are only
901 land holdings (0]).6 per-cent) comprising almost 2.7 
million hectares (67.8 per-cent of the land). With very few 
exceptions, all 'these larger-" units are associative 
enterpr-ises cr-eated after- the 1969 Agrarian Reform. Most of 
these lar-ger units lie on natural rangelands and their main 
activ:i ty is 1ivestock production.. 
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TABLE 3. LAND TENURE IN PUNO.
 

Size Number of 

Range Units 

(hectares)
 

Oty. 


Less than 1 46467 

Less than 0.5* 272C03 

Less th tria n C .5 71.O) 

F-rt:) n 0.5 to 1 12G' 


From 1 to 5 67868 

From 1 tc 2 29257 

From 2 to.
o127 

F-rom :; t - 4 144 3 

From 4 t.o 5 1C) t. .
 

LESS THAN 5 114335 


From 5 to 500 42531 

From 5 to I() 21283 


LESS THAN 10 135616 


From 10 to 20 12383 

From 20 to 50 39: 

Frc3m 50 to 100 218:1 

From 100 to 2()() 1289 

From 200 to 500 1004 


OVER 500 901 


From 500 to 1000 388 

From 1000 to 25(0 299 

Over 2500 214 


T 0 T A L 147842 


* These agricultural units are the ones that 
below the established limits in terms 

livestock. The information about these units 

very limited.
 

Source: FAO, 1979
 

*ii 

Pct. 


31.43 

18. 46 


4. E3 1 

8. 17 


45.91 

19.79 

9.01 

9, 76 

7. 


77.34 


28.77 

14,,40 

91.73 


8.3 

4.32 

.1.48 


. 

. 07 

.68 


.61 


.26 


.2C0) 


.14 


are
 
of
 
is
 

Total Area
 
(hectares)
 

Area 


16688 

7689 

762 


8238 


167636 

32428 

41969 

46375 

465364 


184325 


1085150 

139929 


459869 


13353 

185878 

147839 

1 72320 

362929 


2679716 


267975 

440803 

1970939 


3949191
 

Pct.
 

.42
 
,19
 

. 02
 

.21
 

4.24
 
.82
 

:l.06
 
:1.19
 
1. 17
 

4.67
 

27.48
 
3.54
 

11.64
 

3.45
 
4.71
 
3.74
 
4. 36
 
9. 19
 

67.85
 

6.79
 
11.16 
49.91
 



COMUN IDADES CAMPES INAS
 

Peasant communities, or Comar idades C(ampes.inas, are one of 
the most importart forms of rural, social organization in 
Puno, as well as throrughout the Andes. These instit rut ions 
contain many of the productive and organizational features 
of pr e-C'ol1 umt3bian ay.llus, but were a]l.so ex.'tensively modified 
by t-he Sp h and thei r c..oncep.ti: on otcomun2dad s. Commontpadn] 
property was rfeg.arde.d as a barr ier to the rjreed inherent in 
man, anid was enc:ouraged as a part of: the reorganization that 
took p1la:e dur:ng the oledo peri: od of 16th cent ury col ornial 
Peru. 

I::easarst commun i ties in PI.uno are somewhlat uni que, however, 
parti cul ari ]l y :i n t r patterns of 1 and tenure. .Jn2. i ke most 
of.: ei r :count.terlparts t'hrougqhoutl. r u..raI Peru, a r'el ati vel y
small pr oportion of 1 and is re ar'ded as bei ng co:ommon ly held. 

Table 4 shows that whi le nearl y three--..f if ths of the 
commun 1i-:ites outside of Puno surveyed :i.n a 1977 study (DCCN,
1980) had hal.f{ or more of thei.r lard ielcI in c:ommon, over 
four-f .if;ths of: the communities in Purnlo, had little or no 
commonl 1y he]. d ]. ., 

ASSOCIATIVE FIRMS
 

This name is used to comprise the non-individual 
agricultural firms that were c:reated after the Agrarian
Reform Law was enacted :in 1969. There are several different 
forms of organization, three of them being the most common 
in Puno department: Agrarian Societies of Social Interest 
(SAIS), Agrarian Production Co-operatives (CAP), and Social 
Property Enterpr:ises (EPS). 

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

In Puno there are more than 50 of these firms, "that together 
own over 1.5 million hectares, 93.5 percent of which are 
range and improved pastures, and 5.7 percent useless land. 
The remainder may be considered as cropland, mainly dryland. 
Sizes are quite variable. The largest firm, CAP "Bigante", 
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TABLE 4: LAND HELD IN COMMON IN 
PEILJ VI OJ FFAS'K IPJ1 1TI ESA I tWMI"I 

F.- ,-ijt -',! *t..';I , l d. 

I I c: . I7 6 6
 

I i[l- 72,711
 

Source: Direcci~n de Comunidades Campesinas y Nativas, 1980
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owns abotUt 2 0 00 hectar-es., wI I e there are other 
asoiatie +arms smiaill as 2( hectares. (See Table 5 for 

detailed i nformation. 

rh number oi associated emers (heads of fami 1y) is more 
than 35 wiorl.'er-s.- The main ecor c, c activity :Ls :ivestock 
proucti on, arti clar.y sheep, alpaca and cattle. 

t. :i.s I.::n:own that. many of these f i rms f ace sez,re i nternaI 
and uianaq .mert pr obl erms. -her e .i s Ea c ear" 1 ac k. of 
ent.r er I enI.Lri al ei.,pert:t e.,, togeither wi th many othe ,-' soc:i al, 

ari e . the ir importanfceJ:ol i i , fn (Cnom:i :: pirob]. ercs.i 1-owev.w- r, 
ies :. t he .a: .I.I.i L evler i;.i., part of the. t ari :important 


.1i es .o(m(.lm.l ::s cILtIfs; cr:Ii9 id
1 p . ,. (:p:r-t i( . echno!ogy in 
t-.:s .firCrms a so varies, but. b DI.h r an ge and herd management
I iA'nrJ I.m +o] .1(:i I-HE, mthoe erl t:. ,C[i.1.1. oCjy CI+i do'VE1 ope1 C:ouLA tri es. 

rhrere ar, c u~'r .- n wh i,ch) tihece r HiV' ma-.e aac h iev emrent s 
:in t..rms ol c lpjt al ac -u on and i n t-h e provi si on ofl.tJt 

'SOC 1 ]I sfr?) i¢::-:,,_'.
 

LAND USE
 

CROP PRODUCTION
 

Agr .c ul. ture. is the most importar-t economic activitV in Puno 
w:i th a .har--e of about: 42! percent o the gross internaI 
product of the di-partmenl: Cr-opp oasi dcone mainl1y ifn the 
ar 1,a s r r 1oun di ng L.ake *i ti ct.a because the natural
 
conditions are more f:av.orabIe 
 for this activity. There is
 
also considerable crop production in the highland 
area. The 
pri. nci pal agricuL. tural products pr-oduced by the three groups
considered in the repor-t are potatoes, oca, barley, quinua, 
and barley and oats for forage. At the department level the 
producttion of potatoes in 1982 reached approximatel y 264 
thousand MT of potatoes, 21 of oca., 17 of bar-ley and 11 of 
qui nua (Table 6) Productivity per hectare in all these 
products is relatively low if compar-ed with the rest of 
Peru. Table 6 shows the evol ution of the planted area and 
the total production du-inq the period 1981 -- 1983. The 
area planted has increased in case of forages, as well as in 
terms of produC:ti on. The productivity for most of the 
agr-icultural products increased over the last decade, for 
eample in cahihua and quinua. Potatoes also increased in 
the area p Ianted accompanied by a moder-ate increase in 
pr d uct i v:i. ty 
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TABLE 5. ASSOCIATIVE ENTERPRISES IN THE DEPARTMENT OF PUNO
 
[979
 

Name Type Area Native Croplahd Associate
 
.(Has) Range Members
 

1 
2 

i latamarca 
Li ma.h 

CAP 18466 
639 

1732 
6339 

31 
24 

3 Corurumas CAP 25018 20947 3592 113 
4 Ri o Grande SAIS 3420b 33312 1147 
5 Puno SAIS 57977 511432 2530 828 
6 Gamata LONE') ) '*. 1. 1. 82 
/ Mc,t1.ocI DLJN iOMI4o 5 158 
8 Bigante CAP 22285H 200979 1761 
9 M.BastLdas CAP 634;J9 56987 2145 2147 

10 Manco Capac CAP 44131 4400124 866 
It Sta. Lntz~a CAP 73047 7l100 ;117;1 

12 uenavsta SA I . 4802 1 2.,67 2204 
13 Yanar co:: SAIS 30048 99-, 20 4151 
14 Yoc:ar a sols 9.:;421 W9.::. 56 

I ut . Iaria 
;1I ::])i. Yarw-:,o C 

;O+7
OM 

46J 
4 

14W 
...' 21 

I0o
1 -*-''1

17 Mcn i n COMD you 1ci.S 3 10C 
1 
19 

Manazocl 
Vi. que 

S 
',SAIS 

4 
..'H,4 i 

&l~:1I,t&.9i:!;
".O;U;'3 

8 
5,:6 

34:1 
2W6') 

20] Co:mbu{::o CAP 4t039 3!78V1 30-. 
21 Puitina CM'P 2979 290? 7;4 
22 Cerr'o Grande SAIS 81342 74.10 5583 
23 Churura SAIS 748b4 932830 

24 Huavna Capac SAIS 44595 43382 46 675 
25 Picotani SAIS 94940 89679 531 
26 R sas Pata SAIS 58502 57527 745 
27 San Pedrc, SAIS 30446 29409 831 
28 :istuni Uyuni COMI) 40 122 
29 111arv SAIS 27107 2W854 22 563 
30 Macaya SAIS 31314 31018 808 
31 San Jose SAIS 30001 29472 442 
32 So1 ocota SAIS 30347 29337 394 
33 San Jose COMD 428 412 131 
34 Aric:oma SA.S 70096 67029 320 
35 Kenamari SAIS 31454 28284 104 
36 Posoconi SAIS 15357 15357 244 
37 Huanacomayo SAIS 1141 1118 134 
38 Huaman Ruro COMD 700 694 428 
39 Kunurana Baja COMD 740 386 200 
40 LallijCOID 1502 1502 380 
41 Mac:ari COMD 325 325 192 
42 Tupac Amaru COMD 1123 1102 49 
43 Umachi ri COMD 540 540 149 
44 Umsuvo COMD 743 743 
45 Al I anz a EPS 38144 36108 :108 

Continue.., 
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Continued... Table 5 
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0:tI'IfD.3 

'TOTALS 1554794 1462171 11508 21958 

Percentage of native pastures: 94.04 

Source: FAG, 1979 

16
 



IABLE 6. PLANTED AREA AND TOTAL PRODUCTION IN PUNO 1981-1983 

1981 182 1983 

PRODUCTS Area frouction Area Froduction Area Production
 

POTATE'S 37419 2,2656 40412 2636(11 42308 27080 
UU 1 746 J1sJ554 11281 17279 3483 

CANMHUA 5148 229i b477 2543 
PARLE'GRAIN 18142 11277 16533 167b6 19013 5857 
OLLUCO 846 3(b0 677 2b84 712 2790 
CA 3"2 15590 351 20%u5 3851 20580 
BARLEY FORRAGE 11042 143797 13319 200840 
DAT FORRAGE 11337 18b478 12623 23159 

Source: Oficina de Estadistica, Region Agraria XXI, Puno. Unpublished
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ANIMAL PRODUCTION
 

With 4.6 million hectares of native range, Puno had in 1982 
approx:imately 478 thousand head o: c attle, 4.3 million 
sheep, 288 thousand llamas; 1.2 mir]ion alpacas and 110 
thou~isand pigs (Table 7) , produc:.i ng a wi de variety of 
pr: duct.s very important economically in the department. In 
Tabl.e 8, the vol.ume of prodctLic : ion is presented by species 
and by princ.-ipal pr-oducts. In terms of meat, cattle and 
sheep are the main sources while alpaca, illama and pork are 
secondary. Wcool and fiber from sheep, alpaca and llamas are 
very important items if their value is taken into ac:count. 

The i ,vestock.:k numbers iii . :-, uno de.,plartmIrient before and 
fdt.er tie drought as esti mated. by I l,. are sh own in lab. e 9. 

Aplprox:i, i mat 1 V 70 percent of ihe tot aI. l1 ivestok:: I: i n the 
D-:palrtme:nti. of- F'o ,rnaL .s ho.il iersare held::by . i . sinal l 
c ommurni1ties and appr o::: i mat I v 30 percent of the total 
l1i Vestoc.r: k are I. :1 :.Ume na lar ge :iper at ions. 

A. Communities around the Lake
 

Liv,.'est.ock product i on i n these commun I:.i es consi sts 
pr imar i .y of catt I e and sheep with few camel oi ds. 
Approx:imately half: of the c att.e in the Department. of 
1:ur10 are loc-ated in this area. Many of the farmers here 
marl.:et tleir entir-e proluc:tion by feeding livestoc:l.: the 
forages and crop r-esi dues they ra:i se. The ii vestock 
indu.stry in this area also relies t-o some extent on 
 the
 
use of agric ultural by-products. In those communities 
ad. acent to the al.::e, totr-- a and I acho Ihar vested fr'om 
Ihe 1 a-ke are i mportant soi.r ces of forage for the 
livestock (primarily cattle) , 

The fertii. J.ty, mocrtal ity, growth rate and fleece 
pr od:uc:t ion of the c at te, sheep, and camel oids is 
diftficult to assess due to lack of data. A study cited 
by Astorga (1981) suggests that the Iambirng rate in 
peasant communities of the Bo.l. ivian altiplano is less 
than 50 percent. Al though cont:inuous breeding is 
practiced by almost all. sinal1l prodLcers, there appears to 
be two pr:i mary lambi ng seasons. The first is from 
October thr igh December and is r-eferred to as "Christmas 
lambing", and the second :is in ,June and July and is 
referred to as "San Juan lambing". In interviews with 
producers in these communities morta'lity of the "San 
Juan" lambs is high. 

There is no shearing season and the sheep are shorn as
 
necessary to provide wool for the household. The criollo
 
sheep are general.y shorn about every 2 years and the
 
fleeces are of poor quality, low yielding, mixed color 
and are generally sold for about half the market price of 
wool for i rnproved sheep. 
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TABLE 7. LIVESTOCK POPULATION IN PUNO 1981 - 1983 

Species 1981 
 1982 1983
 

t I I 1..F *.. 4.j:7'+,i . ' 47 .t 038: 4.H-4
7
 

ii I it ) 1;.,.."...;I/ 1 .I ' 'C)"+'+++.. ).
... ' .. n . i
 

Source: Oficina de Estadistica, Region Agraria XXI, Puno, unpublished. 
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TABLE 8. LIVESTOCK PRODUCTION IN PUNO 1981 - 1982 

PRODUCT Unit 1981 
 1982
 

II..k 
NIjIJIt... 9L7 L3 15M . 1120110(0 

! .I1:iI:' 

W't.jUL_ k (. 53:1.02,40 53:!0458f..) 

ik /HB7 76. 86 a95520 
[ JT~L :c:J 1 5.09 . ) 1 1 22( 

I-.kE 
MEAIT k 

1490).29 
2-5...J'''193.!90 

t51 088C)
26,74460O 

:
kg~ y:97900-, 81 M500 

116111 kg[: 142 1 ! 15 1 (000 
MEAI- k g :14-3200) 1l50100) 

Source: INP, Punoq unpublished
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TABLE 9. ESTIMATED LIVESTOCK LOSSES IN FUND IN 1983
 

INU I IAL PDT I I ,L FIf6L 

SPECIES POPULATION 
11I-1-831) 

iiOlIT [I] 
DROtirHI 

ACIUAL 
rePuLtIT IOn 

DIFFEREICE 
X 

(21-31E3) I2-3,I-3 

NJTI'bER OF LIVEST1[K 

492666 1.m:2 

SHEEP 4450o0O 4361 (,i 3248500 25.5 
ALPACA 1365000 1383120 1288200 6.9 

CATTLE 4,3(1 '33 2.ar 

!I)Calculated bsed or invertory and previous reproductive ard culliro rates.
 

Source: INP - Puno, unpublished. 
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B-reediJn J.i r CaLt"I e i S C)11t j r)LAL l the C )w5 cal veanId 
appr ox: matev every :t] t o 24 mo-.ths. Fr.ucers li.e to 
US E B:I, V .;S] bs . w ' a .1ocn.i n gs Lu 1.L 1 .1 .so use Cjood 

...................r , ne:i .. 
 he aL.tl:)or.. e e(: rle ally tethered 
i Id a I low . . z,- i.a :Fed .ar-r to: 1 F.. -. (sa]I . e.%s - a - ,. ecd 

11 (m.. )ur :i.rJ.n j the dry steas - t.h(-.y are gen er all.y +fed crop 
res..d.,tes or .a .1.1a o .[r nt J the aret.to and 1n C? V 1Hl"a Fa I es 
Et: :,'.L t:wo year.s or older when they reach sl aughter 
we .J iht. The cows re gefrcraJ. ,y i. c:lI when they arevery 
so l y aree I- z-l1y k c ( a by m:i. Li n g"lr gi'yi mil'Ied nc? day/ 4 of t.-h6 t(ecd er" and a- .ow . t'.he c-a J f to sucL 1.e the 
Jr l .. : ,J]I I,"I|r -' -I. :, 

Ia-AF:. I-i sm l:.1)I.,.-? "5i to be. l he., ma..j (.)- a i ra1 hea 1th 
pr-n bL em.. Th e oftent.ol:Ie' picOhI.(, IIs is. almosto.F Ieal.h 
Lf. n own . 11 a. ut t:i.t i , (nvn er al tnd vi. ta-ij.n def f ici en c: i es 
and poor-..-" ian aqesmrr t C on t r:i hut. si g ni f :i c:ant 1. o h a1t h 
re 1 att ed pr o1]. eos. 

B. Communities not around the Lake 

These c.ommun i t i es have more 1I vcstoac: k antd rangel ands and 
raise 1 e rIlps . r? ar ec-... ThIe- fewer- c:att 1 e and their
numilber-s tend to decrease as onte- appr-oaches the mountains. 
Sh-I:ep arnd It12 - 1. .-Is i fteI-nd to be 1 arger i. n these 
(Ci rflLUn1 t. i (. s. llore ":i. mproved" sheep in these commUnit i es 
,CJe e fo.r) iI, ( a-p ared tI.) those c: 1osr. to the lake., but the 
pIrcnportior.1 is still smal Soine CH: the C(ommun ities close 
t.o t h ( I 1I' s and other 1 . ar'I,)e plroducers have been 
:f. 1.LUenic-d by their prC)duc tji.r pr-ac:tices and have used 
i rproved geriet' c: materai al. 

The sli: ,: arc managed'a in a mann(er fair] y si mi 1 'art o the 
comm, Lt ies 1.(-e to Lh e .al.e:,, buit they arc pastur'ed for 
more hocrs per clay than those:-. close to the lake. They 
have no di !--,t:i nct. 1ambi ng seasor, but the -fer'ti I i ty level 
of the sheep is a .ittle higher in these communities. 
The mortal :i ty i-ate i s probably l ess than in those 
communities close to the lake and is the highest shortly 
after 1 ambi ng. The h:i ghest. prc:,:port:i.on of deaths in lambs 
is among those born in the dry season, due primarily to 
lack:l. of mi.1. production by the ewe. Shearing tends to be 
more organized and will generally occur at a specific
time each year. Fleece production, quality, and yields 
are better than for animals close to the lake. Weaning 

.is not pr-ar.cticed but rather the'e-wes simply dry up during
the dry season of the year, and this weans the lamb. The 
1ambs are marketed or slaughtered at about 113 months of 
age and roluce carcass-s o.f 0 to 9 kg. Fir-st lambing
generally occurs at about LB months of age and the ewes 
are usuallV culled when they are about 6 years old., but 
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Sth:i s : probabl y pr-imar ily by not havi ng a) determined 
sound mouth. A nimals are sold or consumed mor-e on the 
neei .{r, money or food than for good .l ivestork nmana(ement 
-. . is the p ri mary disease af f ecti ng,ractices Parasitism 

the sheep and- the .producers use ro per i ocd i c aI control 
measures -for internal parasites. 

or t al i ty I n cattl 1--., t ends t o be hi gher i n these 
c.OMunit i es bec:ause dur :i ng the dry season they do not 

have the crop resi due or .f or-ages to-feed the cattl e that 
-i., commnL-i t :i es C:1 o:se to the 1ake h1ave. The : a. vi n g 

itt rIrva ij. appro maIi. . 8 to 24- rontlIs Ca. a i-o tendsii 
t:.o (c:i n c e it II' pea 1< Ia In thesei withtw he 'f C- : rod Lct i on . 
C(iiili L 1 : [h cta 1. ,s and c:1ws .ea are p t:Ut-- e red 

her drin Ioe::hi : ay a id. sep a a 1: (d at( n igl "ht ihe rows 
a'e [ iiI.:: cI il the or In in and .her they and the c:al ves 

retuor ni 11 thte- p astLwe . to (Jr a c 'for Ll' e day. 

SC.o1Ie ± .i.lk . i c(rL'l.tim . iel biLt mosI is mace into cheese 
whI I:.h i sol Ci I. n ~) ina I towns c .1.ose 'to theL i L 
cOmrMlmn J. f.i.es. DIur i og th., dr-y season 'the cows are not 
i:i1.].. e::d I,I ith is area tIher i, are dry and we,tt Ian d s ,, In 
the dr-y I an-ds the disease problems are pr i mar .y 

Sa - r (j i]n t es 1:i.- 1nati- p: .aras j. t es, t.t r g Wor S 1- 1I.mU io n i a 
.a.:1eg.:, and var i oLs t-ypes of di arrhea in the cal ves. 

IE aterna paras i tes ale a.l so a pob:em., In the wet lands 
of this area tlie same prcob.lefris exist arid there is a 
si :i :iant increase :i n 1 .ver f .. u es. 

0A]* :lacas and .1.1 amas are mixed with the sheep and managed 
tog.t.her-, Fartur' tio breed:i ng, arid l actation al1 OCcur 
:lUr i.ng "the rai ny season (-rom November to March) when 
t he nut.r"i l..i. onal 1 evel i s at. i t s hi ghest., Males and 
Sfema], es a Ie managed together- al l year. Ferti l i ty in 
t he:,se ani mal s i s 1clw pr'i marl y due to high embryonic 

.orta.ity, Nlnatal 1.osses ar-e hi gh during lactation 
pr i manri y dLue to diarr-hea and enterotoxemia. In males 
hy:::opl asti c: and cr-yptorchid -testicle have been shown to 
be a p rob em an ti couL (:.I al so si g ni f i c ant:*ty d e:r ease 
fert i ]. i ty. The age at .f+i-st parturition may be earlier 
than in the liar ger- operations because of the year around 
breeding; however, no data ar- available. The primary 
pr'oblI. m wi tI--, external parasites in alpaca is mange and 
they appear to be mor-e r'esistant to internal parasites 
than sheep or catt-LI e. Shea-:iring car occur at any ti me, 
but. g:eneral . .y from December through March due to the 
better price for the fiber. Shearing genertally occurs on 
a bia 1nua, asi s obtai n adeCuate fiber length. TheU to 
alpaca -flock is generally of mixed color but due to the 
better pr-ice for white -fiber- these producers are also 
trying to obtain white anrmals. Most animals weigh 
around 50 1--g at slaughter and a detailed report on causes 
for slaughter and culling is avai.able (Primov, 198"). 
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C. Large operations and associative Enterprises
 

-In the.se opera:i ons, nai--gement *i.s more conventional -for 
sheep. [he i'-(::)duc ers use trai nlnig and i n +or mat i on 
ava Ilab I e -raiTro UIITA and INII"A to a muchg reater extent 
th-ian do the smai 1 produce,r s. Ther ar- di st i n ct 
se l e ct ion p r act i c s anri the sheep have general 1 v been 
graded up to :i mpr oveci br-eed,, l be primary breeds are 
Corr :i.-dae , (3erneman Merino and Junin. riiey have regular

n"r,,d j.r-.n ; i,..ori s, Apri l1 15 thr'IA.urlh J uI.y wi tl *1ambi ng
occ:urI- ngi i.n ctob-(. Lhr ouq .)ec -m;I-- c-r. 1hby try to 

c;hFr n i }.1. ambi rni- wit h Lbh onset- o liert ra :i ny .eason to 
ilal: (7! a(vartage o.+ the :increased n.,r-age prOdu :- ion for 

1 a c: ta :i (-n and w-ar :J.n g . I'l:cii. I ar ge pr oduc:(-..r s use 
arkI .+ :i.ca . c -seminat i on c omb :i n d wi th nat~iral mat i ng.
W:i tlI th i s type of IanageIer-it feitility ranges from 6) to 
9 percent. producers have large forager Coe who a base 
wi ih rIeed .he rion--i i nt ewes in ,January and February 
to 4.n::rease the fertility o+ the floc.: 

I i genera. , . amb mortality :is ar'ound 1C) percent. Fi rst 
brelj i g is based on body weight and they would like the 
eWes to weigh 20 kg. Shearing general l y occurs from 
January through March and they are all shorn on an annual. 
bass. s CUll:ng varies fr1o 1) to 213 percent o- the ewes 
ir, these 'f].ocks. Most produc er-s have r-ecords of losses 

Ir-)m :,i + ec::ti ous and non-infectious di seases which varies 
wi Lb managem.-ent and location. In contrast to the small 
COii, LIn :i ti eF, tie producers have reg.ular" parasite control 
ai(J v a c: (. i nat:i on programs. Neonatal. di arrhea i s the 
pr:ma-ry cause of lamb death. M(st r)f them practice 
do:: king and castration and separate the sexes. 

Ca4tte ai'e generally con-firned to the low land areas. The
 
cattle that are fOunid in large enterprises are generally 
o If FBrown breed are as dualtbe Swi ss and used purpose
Cattle managed primarily on improved pastu~res. Although
breedi rng is corLirL.IOus, most producers attempt to have 
coWs calve at the start of the rainy season to take 
max:,imui advantage of the : ncreased forage producti on. 
Milking is done by hand once a 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 Puno or Jtliaca sell m:ilk for local consumption.
A few producers use artificial insemination. Bull calves 
are raised .for slaughter and are generally sold for 
slaughter at 2.5 years of age and weighing 250 kg. In 
calves prieumoenteritis and brisket disease are the most 
common disease conditions. In cows, mastitis,.,nutrition, 
brisket d:i sease and pneumonia are the most common 
conditions. Parasitism is also a general problem but has 
a control program. Liver flukes are a problem i n wet 
marshy pasture areas. 
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The alpaca population is generlly found at the higher 
elevations. Some of these producers are receiving
training in alpaca production from IVITA, UNTA and INIPA. 
Many of the larger producers are trying to increase the 
number of alpacas because of the increased price of 
alpaca f i ber rel ati ve 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 
ferti li ty is somewhat higher- than in the communities and 
is approximately 75 percent in well managed programs.
The same factors that affect fertility in the communities 
also affect fertility in these flocks. These producers
generally use 6 percent males for breeding. Shearing is 
usual ly in October with some shearing in April, and it is 
made on an annual basi s. In these operations the 
producers try to select for a uniform color and the 
preferred color is white. Weaning generally occurs at 
the end o: -the rainy season. In -the young alpaca, 
enterotoxemi a, pneumoni a, coccidoi sis and alpaca fever,
and in the adults alpaca fever, coccidosis, and internal 
parasi tes are the most common di seases. Culling rates 
are around 35 percent. The productive life of an alpaca
is around 10 to 11 years as compared to 5 to 6 years in 
sheep.. 

LIVESTOCK PRODUCTS MARKETING
 

The main livestock products in the Altiplano are meat and 
fiber. (See Table 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 outpuI.t however, depending on the species and 
on the type of land holding,. In -the case of community small 
producer-., cattle for" slauChter are mainly sold live., and 
are sold mostly at ferias to intermediate buyers
(inteyrmediarios) who, depending on the shape of the animals., 
will either re-sell them in the urban and mining markets of 
Southern Peru (Arequipa, Tacna and Moquegua Departments), or 
fatten the animals for sale. Sheep are often sold to buyers
who travel from community -to community. Upon inspecting the 
animals and negotiating a sale, the animals are frequently
slaughtered and leave the community in carcass form. 

On the other hand, alpacas and llamas are mostly kept for 
home consumption because of the fact that fresh cameloid 
meat is not yet well accepted in urban markets. Typically,
camelo i d meat is dri ed and sal ted to prepare jerky
(c hax,Qu, whic:h is marketed to areas such as the jungle, 
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whoremet preser vatL i on :is difficult., 

U/ I"egaring' mark..tio 
 e. pr: d LY ;.iter of of i .r clLed bm J. hol.de-v'sjbec.q.:, iits .Low qual i-y,, wool is not well ac:cept..d in the 

markt.,: anId is , for hou-e l ' r, prm ari + Mr" lI :i + fak. e. 
.
3. 1 , toI 3 di at h Vs"': worI( .t'+ i Id .a:'i I (l i.-r ] v.' e I It " or a i hidl Piha of
 

e por i rs,
t..' or" e-t ;i.I. 'I.o L t i.p"i. ti: o of h andi.c ra fts,0 " Li 

whose -.- pn tnl. market :; i Lher inter nal. (fur tour
: s..s) or
 
a so I or e+xpiort:. Whil some lilama ier may be e:pt for
 
hi '(11 kr!'., gen'ieraillyi;, r-, is :notL rue.for alpaca- +iber. 

.la hi1. Ler'.jJ lii],. S may 'o o ' lh'. saI:mL chann I '; tt,ls, buiri the
 
la,Irge.s . [(i
I i holfid.h.I.+. I ons ,i tIeirI own to obtain be tter
 
pi (:,t Jfu alpacaf so]l.d
W. anI +. +t. < "i.r ai'e dir ectlI v to t he+.-.. 
.,:a exo rt-It-crers'., th.l: c ,, or throturge 
 or Li 'L 'l I'ectt y hi:I'unc''
 
-'asant I cr I:r:i. st.:s r aC+en[i'a-a , sor . o- supra-cnoperat ive
 
gr'oup Ing. many o f t.he di.ep at" mer't-. 
 a ssoc:i ati ve enterp .rises. 

Table 10 
shows how meat . fiber.an were "e:.ported" from Ftlino
 
depatIet durr i.:he per:iod 170YI--1 .983.In terms of \ol1 ume,
 "i hj 

the main products were sheep"s wool and alpaca fiber. The
 
Iarge var:i at:i in:n vol iume may he expl ai ned 
 by stock
 
ireL:ent-i on s in order- Lo obLain better prices.
 

It is interesLing.to note that alpaca meat is exported in
 
qtant i t:ii es comparal e 
 with those of sheep, whi 1.e other
 
Fi gur'es show most
that c:att 1e are exported alive.
 
Statistic:s showing the exports of 
 processed meats (jerky and

chai ona) pr ov:i de ev:i.dence that they are important in
 
generatingn ncome -for lheir producers. The time series
shows tha,: besi des the variations in fiber volume discussed
 
above, there has been 
a steady btL rather slow increase in
 
the exports of 
both processed an d non-pr:cr'essed meat. 
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TABLE 10. EXPORTS OF LIVESTOCK PRODUCTS 
(Metric: Tons) 

1978 1979 1780 !981 


FIBER: IiLFACA i267.00 3652,00 1421.00 1746.0) 
LL&WA 4.00 25.o0 2.00 
HEEP 865.00 5839.00 344U.00 3869.0u 

MEWI: 	 CATTLE 2.30 2.80 4.5u 12.20 
SHEEP 82.50 26.90 55.00 137.50 
ALPACA 67.10 18.50 59.20 205.20 
LLAMA 5.50 

CHAROUI: LLAMA .25 40.45 23.18 38.00 
HLPACA 54.90 3.55 31.57 62.10 
CHhLONA 109.57 98.21 154.55 304.89 

Source: Oficina de Estadistica, Region Agraria 111, himo. Unpublished. 

FROM FIUNO 

1982 1983 

1303.00 1583,00 

2647.00 2324.00 

23.10 79.40 
24.60 310.10 
265.20 298.30 

4.6v 

120.85 89.96 
21.80 41.18 
142.11 255.75 

27
 



ASSESSMENT OF THE DROUGHT EFFECTS ON
 

LIVESTOCK PRODUCTION
 

RANGE MANAGEMENT AND NATIVE PASTURES
 

r[I"I(11 012"i t-hat i rFI-"i cant i n that i t 
(1IhECI JIc )- o mlar iy1Ah Q toI aci ilt E: ~and Overgrazing

Lh t ~ j 't d lri:.. or 
t Y'-;. Ih-. pr"'-c pi tat on recekv' -d from 
lber. .19 I pl: 


the ricr.f,-J lhiouLft. :i.. records 


•&~pt (l. './i: A(just ,, I 9 :.;war i flat el y one half 
J u si:ra[ L:d by t her. from 

IJ as arid P1uJno ( Ih e .1. P]. t [ocuqlh the records were
rnc:'I: ~a.*c IF.i.IF., f-rr ihe h; I.ante . :.1.98:. and .L984. the 
pr e:) 1 a -L i r ece vpd was ffar bel.ow norral. and sign if i cant 
rg .- : i olme Ul9t:i P 19 4.Ji not Februaryv 

Dr' ugh I -, ar i n I:un (:7T,mmon in PM'uno an d 4 mon ths of every
normal. /ear Iare dry. .eve n , v per-cernt o+ the rai ns comeie. 


ceub.-r I:hr ou larch. par (:.f the
h However s Department of 
IRmno (e.. anr. rece ivedbab I Ias) on.ly 20 percent of its
 
normal, preil: i :a Lion (taecember 1902 thr:ugh March 19d3).

Li [ewi se. , :-)r p .a:i
:ai ia iOn was ,ar be ow normal i: n Deember,
1983 and JhnuILarv, .1984. Since these are the months of peak
 
plant growth, forage producti on was si gn i fi canti*y reduced.


plants many the remai ned1n +act, i n o+ areas dormant 
-1hr )LAI .out much 0f 193. Tr:he quality of forage was al so 
si gna fcant I v redluced,*which was as important as reduction 
in qumm Iantity o.. forage.. 

Drougmht effec:s on natural hillside pastures was more severe
 
than in the f I a t areas near the I ake where some moisture
 
remai ned in the soil du t-o the hi gh water table 'from the 
lake. Knowledgeabl e l ocal range people indicate that 
because of the long hi story of heavy overgraz i ng, thi s 
potential ly high forage producing area produced in a normal 
year only about one ton/ha oF forage. Dur'ing the drought
these areas produced no more than 0.5 ton/ha. When one 
considers that a maintenance ration is 2 percent of body
weight (for the very small sheep aroung the lake, about 20 
kg) about 0.4 kg/sheep/day and if one leaves an equal amount 
of forage to keep the plants healthy, then each sheep unit 
would requi re about 300 kg/year or if one uses a more 
realistic figure (4 percent of the body weight) then about 
440 kg should be allowed per year: 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 
it is no wonder that many communities lost 60 to 80 percent
of their livestock thr-ough starvation. It is also a fact 
that the natural pastur-es on steep slopes have less than 
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TABLE 11. LONG TERM AVERAGE MONTHLY AND ANNUAL
 
P.ECIPITATION AND AVERAGE MONTHLY AND
 
ANNUAL PRECIPITATION (mm) FOR SEPTEMBER
 
1982 - AUGUST 1983 FOR PUNO AND
 

CABANILLAS., DEPARTMENT OF PUNO, PERU.
 

CABANILLAS 


MONTH 1964-78 


S tem-ber 18. 90 

Oct cb er 20.20 

November 48.7( 

December 99.40 

,3nuary 144. 60 

Febrt..ary 144.30 

Marc:h 11,4.90 

Apri 1 31 . 20 

May 9. 20 


-7() 

Jul. y 1. 60 

AU guSt 5. .0 

TOTAL 639.00 

1982-83 


9 .5 0 
35.5() 
2:3.00 
26. 00 
32. 00 
-17.50 

8. 1() 
6. 00 
2. 8) 
.0() 


3. 00 

292.60 


PUNO
 

1964-83 1982-83
 

3 0..20 ,00,5f50 

3 5.90 52.90
 
47. 70 14. 40
 

107.00 103.30
 
140. 50 24.50
 
125. 50 20.70
 
133. 10 70.4C)
 
40,, 80 57.60
 
9.50 55.50 
1.30 14,. 20
 
2. 20 2.30 
9. 80 1. 50
 

683.80 417.30
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half the forage production of the wet, level areas and that,
 
for practical purposes, no forage was 
produced. The forage

that was prcduced 
was dormant and low in nutritional value,
 
agai n emphas z ing that 
 the food to feed the animal s 
belong :-n to the ind i vidual families in Most :ases had to 
come from sources other than natural pastures. If stored or 
purchased feed was unavailabl.e, or tihe family lacked the 
money and coul.dd not get cred i t to purchase feed, 
invevi t.abl y, the an iia I.s starved if.t they were not solIl or
 
s augi itered. 

Even so, t he (:ammti i Eii that exist at the higher elevations 
were nort: as bad ly afl ef:eted :,y the 192-.1983 drought although
it was xt*Lr emi.v serious for them also.. "he major r-eason is 
that their lani base :i.s larger, the:ir animal numbers per
I.t area were less and range condition was not as poor.

For e: amp Ie, one c:ommun i ty in the hi ghl ands has
 
approx :i matel y 23., )()0 sheep uni ts of ii vest ock, 7900hec:tar:s of natural. pastiues and a total area of 9250 
h-ct-res. If we assume that eac:h sheep unit needs 440 kg
 
as we did for the Lake Titicaca area, then each hectare of 
rang el and would ieed to prodice 1290 kg which is not 
unreasonabl e. Then overstocI:: nr i s not nearl y as serious. 
ThlroL.ugh better 
 native I:astur'e management practices, this 
communi ty c:oul d br i ng thei r an imal numbers into better 
ha] ance with their forage resource. 

Effects of the drought in the highlands were not as severe 
as at ]ower el.evations and around the lake, even though they
also received significantly less rainfall (Table 12). When 
the dr:iought of 1983 became evident, they culled out an 
adlit :ional 10 -- 15 percent. Th:is reduced their herd sizes 
to a stocking level that their nat.ive rangelands could 
support, esp ecially i.f they also had irriciated cqu.tivaled 
pastures. The proper stocking rate averages about 1 
al paca/ha for- the hi ghl ands and about 2 sheep/ha for 1 ower 
el evati ons. 

Unlike many of the communities, most of 
the larger producers
 
are in the higher alti plano where water was 
more available.
 
Therefore, they were less affected by the drought than 
 the
 
small farmers of the communities. If, however, these large

producers did not have irrigated, cultivated pastures, they

had to cull their livestock herds more than the 
 additional
 
10 to 
 1.5 percent. Like native rangelands, dry land
 
cultivated pastures were not productive during the drought;
therefore, they did not enhance the carrying capacity 
during this per-iod of adversity. 

First class rangeland (about 10 percent of 
the total) in the
 
hig'hlands 
 averages about 2000 kg/ha herbage production in a
 
normal year. Second 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 1902-1983 AVERAGE MONTHLY 
AND ANNUAL PRECIF'ITATION (mm) RECORDS 
FOR CFHILJ)L I E4AIi IL.LA, DEPARTME-NI OF PUNO. 

MONTH 	 AVERAGE 1982-83 

Se.p te.:mbe , 	 2,7cr 

cto'r. 	 44.1 9 
I:vImb9 b6. 1. O 2De(.}c ember(,l' 1.1. ,, 	 67.,,9 
J anua-.ry 	 159. 6 51,,.,1. 
Fe-b r-u arvy 	 1:28 5a8. 

Mar 1-h 	 6[ 21 .().
Ap r"il1 	 47. ,5, 47.6 
May 	 8 ..4 24,Iu rt e' 	 .4 0.,] u n y 	 3 0 
August. 	 4, 6 0 

TOTAL 	 723.8 585.8
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was significantly reduced dur'ing the growing seasons of 1982
 
throiglh 1983 and 1983 through .984, ,for'age production was 
reduced to approxi matel y one thi rd of: normal. This 
si:1 n i :ic:antl,y redu::c:d ihe t::ar'ry:i nrj capac::i t y of nat.i vte and 
cultivated pastures.
 

lEac:h :heep unit- requir es 300 kg/ia for maintenanc:e and 
reproduitc-t.i on, as was previ ousl y descr:i bed. Pr'oper stocl.ki ng 
rates +or maintenance and reproduct i on on f i rst cl ass 
range land in the highlands:, in a normal year, would average 
4,,5 sheep units/hectare/year. Proper stocking on second 
class raage-:land., in normal year':, would average 1.,8 sheep.. a 

urnits/hnct21:are /ye~ar , or Ivs
 

The tk.'t::si rn rates for 23 SAIS s and 1,4 CAPs in the 
Depart ment of Iuno averaged 1.04 to 4.56 sheep units/ 
hectare/ year :i.n 1978 and i.31 to 4.55 sheep units/hectare/ 
year i.n 1979. Seeming:ly, these prodL.cers were stoc:ked at 
ab:,out: the Iproper carr y:ing capa:ity precd:.ing tthe drought. 
A( though they cu l ed their herds heavi 1 y as the drought 

tbecame evi den ,. were over sLo: ked
,: hey throughout the 
d r ou( h t., 

Even though camelo:ids are among the best adapted animals to 
the drought i n F'uno, the females lost a sijgnifirant amount 
of body weight 1b3ecaise of the poor quality of forage during
 
the peak season of pl.ant growth. The body weight of alpaca 
femal.es :is higl.Ly correlated to the growth curve of forage
 
(Figure :1).
 

The producers who were least affected by the drought 
were
 
those who had 
 irrigated culti vated pastures (assuming 
irrigatlon water was available) and/or those who cut 
cu.t:i,vated' forages or native grasses and stor-ed them as hay 
f or feed during the c:rought. 

Perhaps 
a resource that has not been addressed suficiently 
is the impact of the drought on watersheds. Drought, and 
the overgrazing that usually accompanies a drought, tend to 
reduce herbage production on water-sheds. Soil compaction 
and reduction i n ground cover reduce infiltration and 
increase runot<. Therefore, when rains occur following the 
drought, much,, if not most, of the amount that falls runs 
off. Consequently,, severe erosion results causing flooding
 
and remov:ing valualee topsoil.
 

Although droughts cannot be avoided, 
 their- effects can be
 
mi n:i mi zed. I f producers would adequately reduce their 
livestock herds to a level of proper stocking during the
 
drought, 
 the animals they keep would perform better and the
 
pastures would remain more productive. Likewise.
 
devastating effects from *Flooding an' soil erosion (mud and
 
rock slides) occurring with the rains after the drought
 
would be significantly reduced. Denuded watersheds decrease
 
the quantity and the quality of available water (e>cept in
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the very short. term) 

ANIMAL PRODUCTION
 

or::l:: ion : e I.'uirwThu, . p opu]i'. i ni t F1u0 Il::'jzartIflier)L wa severely 
a f -F :t (Id by he :1Y :3 di';oight:as esisimated by INP,. TFab e 9 
p,re ::,r d q arti .A:i 'aLi on o- i: ~'-l,at.i or- diecrease U re toa a ti-: p ol-
the (1i - f. Fer e be .wee: i the potenti a] popul at i on and the 

n al r:pf) U.1: :i.ori,, hows i nat . LiA1 :[ . i I !-i a dr'astL f: (:1ec r ease 
cattle and sie:.fp o. aboiL: 22 pF..er cent whereas a].paEcas Ehowed 
a si:Llni.'*f iuaF.tlj.V So .11:,- I.'C:-EAe,' of 7 per c:ent. 

MrIor det a:i I-.d i n-fc:r mati:or on birthi rates, C:Ulling rates. 
mnr t a. I ty 1iI, ve and c ac-:ass we ght and pr i ces are.: showed i n 

1. .ab:1. 14, and 1.5 F:r cattl e, sheep and ai pacas,.s 1. 
r esp e i::t vei"I y The gpeneral. tre.nd in :ul. lin and mortal:ity is 
si r:ii . ar to that suggested by Fable 9. rmore interesting 
aspe7?::t of the!se tablies is :bs:ielrved in the dcrease in live 
we jighti/carcass weight for- cattle and sheep and the change in 
t he appro%:imate dressing percentae (the, ratio of carcass 
wa.:igpIor :1 i .> t) . The perc:entage decreasest we .(h. dressinog 
*- g:ni 4:i cantI y as the effects of the drMi.OLht came more 
evide-.nt,, Thi s indicates l-hat the animals body conditions 
detler i(.-Iated ons:i derabl y. However, in the c ase of the 
a].lpaca, body weight decreased, bi..it the dressing percentage 
r'ema i. ned fai rl1. y constant. 

11- terms of live an ima., 'the nomi nal prices decreased,
 
probablly bec-,ause of the poor -c nd:iition and the high quantity
 
Stl:::,.ied1. However'.- the c:arcass prices remrained relatively
 
stab].ea (Tab]es 13., 14., arid 1.5)
 

The esti mated de creasE of animal population due to the 
drouLght shown in Tab], es 9, 13. 14, and 15 does not represent 
the total losses in animal produIiction due to the drought. 
There is still a significant decrease in the.,. 'potential 
production this year (1984) that is not included due to the 
failure to breed during the drought. Further losses in 
production due to the loss of potential weight gains or 
actual weight Iosses. decreased fleece production and 
:increased suscepti bi l:i ty ti:o disease are inriot • included 
these figures. Losses were primarily in young and old 
ani ma]. s thus resul ti rig in : ower numbers avai labl e f or 
repl.acements, or- if more replacements are needed, fewer 
pot.enti a] sale arn i ma]Is.. The I ow -plane of n utrition that 
anima].s encountered during the drought lowered bodytheir 
condition and resistance to disease and parasitism. It 
would appear from the data in Tables 9, 13, 14, and 15 that 
camel oids were able to survive the drought better than 
cattlIe and sheep. Milk production decreased by 90 percent 
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TABLE 13. 	 SUMMARY 0F CATTLE PERFORMANCE 
AND RELATED DA- DI.JRING THE 

jUbUTE, OF THE YEJiH 
..---------------------------------------------------------------

I 34 TOTAL 

'N]ITIAL FPOP.LhTIONi (1 	 4769r,"=( 

IT5 )5 454693 4369.3 422723 483000 
;dtER BOktlI 40500 3000 15000 11500 97000 
9ULL Bb 877i0 19260 1000 117040 
IR L 1TY I127 13500 15700 41163 81390 

F!INL 'OPULATION 424693 421993 411933 381570 381570 

.E EIGHT I,,g) 253 250 240 200 
,.EI WS (Ral 112 96 74EIGHT 	 126 

L!VE PRICE (S/ig) 725 800 500 400 
PRR[65SFfICE (S/Ilg) 1500 1500 1400 1500 

SourcE: 	 Comit6 Departamental de Coordiriaci6r Agraria, Informe No. 5, Puno, 1984 
Ministerio de Agricultura, Inforr;e de Evaluacidn 
de la Regidn Agraria )XI, Puno,1984. 
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TABLE 14. SLJMMARY OF IEEP -'ERF]f(eIAI',ICE 
AND REL.ATED DA'10 DIJHI li "FE 1V :, IIOLJ(GHT 

2 1 I. rB OF E 

I 2 4 TOTAL 

FPFULTIC'i 4207030 31 445000 
P 1267000 400500 667500 1 0 

! Piei 4717000 "1953 a859930 
8OR1.1 --- (O 


,i f3 2293700 534000 400500 106800 133500 

,ThLITY 216270 120150 360450 504630 1201500 
!WL POFULATIU 4207030 3552880 319243 3248500 3248500 

.E 11EIGHT (k,) 26 30 24 18
 
iREPS WiEIEHT 11 13 10 5
 

PRICE (S/Ig) 675 650 600 600
 
RAIS(SlIk 1500 1500 1440 1500
FRICE ) 

Source: Comit6 Departamental de Coordinacin Agraria, Informe No.5, Puno, 1984 
inrsterio de Agricultura, Informi, de Evaluacidn 

de la .egiOn 1-jr2ria AXI, Puno. 1994. 
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----------------------------------------------------------------------

TABLE 15. SUIMAFY 0F ALFACA PERFORMf NCE 
ANdD RELATED 1)('I["-) DIII',I16 THE 19fl:', DR(LJIU-HT. 

QUORdER OF THlEYEPFR
 

1 2 3 4 TOTAL 

iN1 L POFUL OT!O 1398400 1837380 1606860 1369560 1356000
 
,UfEr.R LIORN 542000 --- .. 542400 

V:ULL W 54200 216960 216960 54240 542400 
:,ORTALIIY 6780 13560 20340 27120 67600 
ilI4AL FOPULAT]ON 1837380 1606860 1369560 1288200 1288200
 

i.!VE I;EIGHr akg) 	 42 5 453 

ihREA;S WEIGHT (0O 22 27 22 	 

!IVE PRICE (S/kQ) 386 400 385 385
 
tt!RCASS PRICE (Si:g) 736 740 750 750
 

Source: 	 Comitt Departamental de Coordinacitn Agraria, Informe No. 5,Puno, 1984
 
Ministerio de A~ricultura, Informe de Evaluacidn
 
de la Regidn Agraria XX, Puno, 1984.
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due to the drought and, because production dropped so low, 
even though some i.mpr ved rastures wer-e avi 1.abI e, most 
pr(.)ducers chose not to at.te:'mpt to mil.k their cows and j ust 
let Lhe cal vs nurse 1n ari atLtempt t-o save them. 

Communities Around the Lake
 

In ts.h c otmun:itieQ t i.: drought 1ipact was-re probab the 
q r ea 'c-:, with i tt1e c:r no 1 :ver:t ock produC:ti i on PrCducers 
1n I'. (-sommlarl iiet i os' 6S.l to,0 (.)percent of thei r sheep
f I oc:: ks, ani] up L 5()0 p6r cen i.of thI.-.:i r cat.1l e. One produc-er 
commen.- d a s ) 1hat Il-E,iI( 9 p i C)s and t hiey a. 1 die. 
Furl-hr, thos an: ma s that. siiurvived failed to br eed and (did 
not pr-odLUC:e o: f spr i ng the ne:xt year-. Al so i n these 
c ommAn t i es, the producers are sL:i 1 . (::onti nui ng to have 
de:.-tlI 1.osses as a resiun t of the drought evn though forage 
is not,, avil-ai].ae. F duc-rs thiat: are not adj acent to the 
1 ake totor'-a iur-casd,nd 11acho at highly inflated prices
in an ,.iL.temptL o I.::ep Ia:ir livest!o-:.c:l.:: al:ive. When they sold 
I;.l., i"c Jl the.y did i o at d.pr-ssed pr':i c- S, if they were
able- to se].l thVem ai: a]],, 

Communities Not Around the Lake
 

In gerieral, 1 i v estock were almost as severe.y affected as in 
those communi ties around the lake. However, livestock losses 
were not quite as high, but mortality of the young ani mal s 
was e>: tremel y hi gh. Those animals that remained had low 
reproduCt:ive ra.es and suffered signi ficant wei ght, losses 
and decr-eased 4:i her- prc:duction. 

The data in Table 9 indicates that 1losses in alpaca were not 
as high as in sheep or cattle, but the data could be biased 
since the alpaca tend to be located in areas riot as severely 
affected by the drought. However, in personal interviews in 
communi ities 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 
a].tiplano area where drought is a common phenomenon, is 
probab].y better adapted to withstand these conditions. The 
cameloi ds are capable of going 5 days without drinking., 
whereas shee-p cannot go nearly this long. The main effect 
of the drought on alpaca was reduction in diameter of the 
wool fiber. 
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Large Operations and Associative Enterprises
 

These riroduction un:i ts have not been as severely affected by
the, drought as the small communities for several reasons. 
They w1ere we.Llenough managed in general to have been able 
to se3 surplus animals at the proper time. The range
managem~ent prat ices were Ietter insur:ing more forage even
during the drought. Most of the producl(::ers have devel oped

3.vatdcul ti , anId/o i r gated pastures to use duri ng the
 
drought to ;. tain 
:he r-emai ni ng ani mals. However, even in
thee-:
E.: op er'at :i on s the dr ough t c atse:: r educe d rep r oduc t i ve 
rat-es, w(-i (1,I los; and d:Ic:r .ased U1pr;:pc:: product i.on. In 
ap:pe ,'l.,I . . an-d 5, some 

3 
lrIgn ra::rmaaqa .ment strategies are


f:)rmtL ,iLed to(: (pe-with the drcugh't f:rom tl-e perspective of 
b oth ai.' ma.l and r nc je managemtnc1,t. 

ECONOMIC ASPECTS
 

An important f actor in understanding the dynamics of the
livestoc:k productive system during the drought per:iods is

the aggregate market charac:teristic:s. l..:ivestock 
 iepresent

ccnsumption and capital goods. 
 Some people call it the poor

peopie s bank or savi ngs account because smal l producers use
it in case of emergencies to obtain cash to pay for
grocer:i,es, med:icine, etc. Tlhis role is specially true in

the case of sheep, alpacas and ]llamas. But the small
 
producers respond to prices too. They always have the choice
between liquidating anima l s for consumption- or- cash, and 
retent :i.on of animals for investment in future output,
espe:::i.ly through the breeding stock. 

In the case of regions with strong variations in weather 
patterns, another criterion enters theinto producer

decision-making process, that of 
weather and particularly

rainfall. The influence of rainfall 
:in the producers'

decision comes through the availability of forage, which in

the case of a drought, is 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. It 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
fol Iowed by most of the producer-s in l-uno during the 
drought. The worst effects of the drought were suffered by

the small producers, who in most cases 
 were overstocked.
 
When the 
 drought came they had no pasture, even for the
breeding animals. We observed cases where they sold or had

death losses of 80 to 90 percent of their herds. It is
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*:C III ImorI :in t'h'i it oati : o h ave a very higqh quan t i ty (,1f
*aI.nira I1T s t.p p J.i ec J n t(.Ie, mar-I. t 'L.here.+ore, the IArk et 
1-.0 !-:p3 (.:)r-d ! i r) "I 1r !7 J. r- i L(..L:r .a:.:I: i+ :c4 ,. . 

P(*.'oue. *'.)~. e~ .l "") LI I- -V c11o jr7.Le::L~:,..t(I i-. [ 1s vicv,c I AEt (2t(.t1'.)d UlIi-CL c. '' I-v C:V),tr rF C:VCLcI1LLLR7i 

FL~~~ 0~ :,e II VI-1act.. I 1 O' ~I(1 1~ o a 1ta .e e .)c s. e s 
•[-:HI"'10 (. C. &.t ri A. o. r ,II~tJ.I. I c1 :r 1. c I I .!:i i iir7t e 7(- *,dI II -. r m : i I n 
: J n l.. re l <,oerj[ n rc otAn :l IL: -c I c -! (I, was::1.'.cro f'orpi ,,(" . 'c~'~- asd C]LhLe )II)t ] licrer:. L. 1 I4 :.t.'. -t:i nI ,: =ho, dI-pac '.mest e )icn 

) 1tc '6ir I W)I Jr,1:.+ C.'l -?D.' heFin"l I:t(.r: 1.11c.., ' Ci) LA(.1. o 
q::'a' I v r: - aL , l,<:'L i r . e v ., ,i,I. L"+.:L.c- L[nL pr) ci'-L 1Or.s e t h,tE,(-:f'(: f ' L't : eeL:Iti - t;,ac :cL+ t [ (. :cc c:i e dt.I.-:, l L:+t. erd ":Ima I .ac:).) he(.I '] ,w'l.L+-. t , tC, i I ;: -t, JIg d' ,: tJr" I:,n. r r I I--,e 

rl"n:i ::+ll L I e"l I;17.11.c ,r L lv ,,.Lpp ,'.cl w'c1c I(.1 rr I.(h: pi a tcC::fiAI') (:c..::I +1.-,I j,1- 1: j.a t. cl)+:, al j.fvIa I . : : c.o I-l j. d .l.I-edoC. ne 
be~~ ~F Cg+ r. 1; !h., a:e I s.,dr anda I,.: tcl<+.: b rr I an.i III a Eac 

c .11-!-,1 I+ -,s Ct.-JIr C-l.+',L "u C-I I.: IIIii- E:t I :: A.tt I'-++ Fl(Dr - fCeed erI-s, t h e 
r :'~: ocl(Lct.t i'.1I:11: - 17im dA:n 1:c IiI .0 LI -jIpr , I. t. -LL., fIrot , ii ary f orI e. ri (.1 d 11:i . l . 1e.t f-.: tV cvI h i ghI ccd 

:i: z AIIL f i' . . thL : 1:IA _:it ,H3 P'cl,d(I. wia pS o w, r-Ie p r i ces 

C-ILh ( Ic- C .1 I-. ti Whey the-v werec thee Lt. af f ected ec onomIni c:a 11 y

d u r ig hc, r oL h., lh::'chan i ms !:lould be put ntt l . ace to
 
a E ti: he p or -,.71LC-:i n rD: ni ng en t)ggh purchasi n g power to
 
r 17-: oc: theC.Iir h-er's '.t nI the 
 I: s t - dIr' :u gI- t per i od Market
 
i - t:. :r v:.ntion- s1:oul ! CI Ii- aier'ed thee
e d,Pc when J.i vcstoc k SLpp 1. y
 
surt::-) 1si* c: ,r-La:t n I eveI s ac L c he 
 : p r i c et cIc:+ rea :e bel ow a
 
Lr'.nmum 'Ieve. A h.:ioverrmen:al i rct:'.rwvon Cti Fl the I i vestoc k
- n 

cIia 1-.::-V wOc., I.t I a 50 ut :i ]r'n la.cc a . re Iii -i mlIUM pri c es,, 0f 
C:DLAr- SC. tI i . t VFrv'E ' I ,t n1- ) y t -,SE- wou].Id not so1 ve -the
 
pr ol::.1 :,i,, TIhe 
 : wL.tJII :: lover iemcn tn menV need ip . additiona1 
marl :et. rg L -C.: f:)l'" (.=??7(:crt.r-a inqg processing and. pI, -:it : E-S am-ip]. 

s t (:)I aqt4 I.t g C4 r{.1a: as we.: . a 1-t.: a1I c) cFi1 :).r-) of g-c i n yU an : ma 1 s
 
to heI 1 :.I.. F"' - i r"Iy 1.an , 

INSTITUTIONAL ASPECTS
 

G:verr'rent i nsti tutio)ns invoIverd in either high altitude 
animal production and/or- native pasture management are shown 
:i n appedrci >n tab .iI [. is departmnent depending heavilyP[Lno a 
on livestock: production,, yet it appear-s that little support
is, given either for research oir oxtension in these areas. 
The few peCpl e concerned with these topics lack 
c ommLtri .I:: at i cn among themselves, mal.::ing their" efforts less 

f J.ci e n t. 
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a i o U(').pCWs .: h I.r.. c, . . in i t edcLopA I 'I eJd Cu. LI. w', ( .!e e LIher- and 

I atl 'Tsu'ti.:'.onLv to I this. cc mip I.cxiatyhe way nc.Io n 

1".0 cJI cv' .'" rI "f .)r t &'v :c J I I (L' I t f I" Lv-il a diac--. c:I a t F? irn 
I o ... .. I . hfilh i::r),:1 -1 , 1--..1c. li:'iic,g O J.Ilng. a n a i].ona1 
1'<0 1,)fJ i I I i.t '., t 

'i t.l (] c'l ]"(htSJ"1 1I.(tl1 I,. ? iii:' .,. [f \/E':,- ... Feci.: cf~ Im:.'. ci:-tn IC' hI"Idic. 
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lil.i .; i o c :ci 'bI-.1c:' i. i.rr u;' :.L~~- r14c + .L cc::.s * (did cv-',Itc tiN I¥ : appc:'iitc. !'lhc:I'lt'o ie 

k.. r, ,ht::i'"c , i-.1 :',iH:-:J ,,' t:tcjcc( :' i: ,Ch.ra,: re(.:stii.t Lt t.'he di"o:uqth- a r-id 

0 F I orhoc 3ci 1 or - r. I i-,;rcas Iac 1: 'j~j'-g P I.cc: c rs i : 
Sr nvi.:u- r" o Cc-(7,r- , . t.v d ! -oiu qht 2ti nffirii, ' c ::I 1 trli -' : t h. r 

II c' e .'I .11: t :, L I t C C . .i.:C. I , cd C i o(se1:,". lh e t:. o th e 

.1al :',.. wijere ctvc!:rr.] '., w-a.ls c:irea,.' or- a.ni realog , lthe c.-c t he,117ni_ l' ., c: c'i m st out F ha, an - 11:hwI'l"l . c .I" c I CE as, a theabt +or'agre.
It, hlcctn:,r-.ars:, rre rdu ci.-sh C I east a-oF fected by. . : . i tosce 
oh 1:1 r ci-tj:- c) h cd :,- ri.-.sotir, c-c': t dr-:, not O-Iv e istr-e:: s t and 

r--i.J c-2 d ar Imatc.,(A:iri-rs whe-,n the drouhlt W.! apparrent.. The 
ir-srimy ss:iml. 1_.( al 3:Ata], t I'S, Lunba larnce the system.,Vsr'ved 

rI- uou I I. r"FIg inf l- i.]g Ili ani. real mortal i ty and Sver-e economic 
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A 

RECOMMENDATIONS
 

Thtr- primary i Iipa:-.o f the dr-:)U.)tht was on the peasants :in the 
s inai~ . im~pe'2 l thedo.! ,~dS ,El-5 . :re, -e-efrecommendations 
+o:r d1rCugi t r-e. 'i ef -f f-.Crts and 'U"Ltr-0 pI anni ng are '4:ocused pr i oa&"'' !.' ' t Ow~ r t h, se (.: ommrui i t I es. 

NATURAL PASTURE AND FORAGE MANAGEMENT
 

'(;ma j or pr nb 1 imri n the; dte, artment of Puno i s the 
tr-.mE-MICIVICIC iS n : a. ance between the n umer :f 1i vestoc :: and the 
amc()un 1: of :Ca'ge avai lab]. e. In most communities., in 
add i t i r-n t o -t:r-rage avai : able. - romC r ops.4 the rumber of 
an m'l , own(-ed re qui rC.s that ri.turaI pastur-es prcoduce fr-om 3 
to 5 ons-/I-,ectare of .orag. per year in order to mai ntai n 
th-s: ani mal. s at a produc:ri. e ]evel, "M.st of the natural 
piasturrrs prcodi-cte no more than (1.5 to 1.5 tons/hectare during 
a normal year so animal diiets are little above starvation 
l eve] s with(::.ut a drought. 

I-Ius, even ,a, mi1nor dr'ought which reduces. avail abl e forage
result!s in animal star'vati(-n). The problem :is how to find 
ways to more nearly balance livestock numbers with forage. 

BALANCING LIVESTOCK WITH FORAGE
 

1. DBecaLse Livestoc k are used as a bank account and as a 
hedge against inflation., convincing producers to reduce 
animal numbers in order to prloduce more meat and fiber 
per animal, is 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. Producers still will need to reserve standing
forage for dry periods, storie forage in the form of hay 
,or silage, reduce numbers ear'1lIy, etc., to be able to 
survive extended droughts without disastrous effects on 
their economy. 
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c l: l; sI';.1--
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+.,VI - - .j C I iI. q( r z 1-; Y. i . stS;c, c a - 1.! a S; 

I , I c)"v cl t:i- l .i j.. I.t- ' , - t:oi.. 1cr. G.. I d I 1 . I..+ a roc t s at e 
4i. . (ii 1c ,. irj, i. r-ci u (.?Gne dt C-a 1:1on is l.qo i1nt I Lc -i., 

!.t)~~ ~ 01.P: V Iz.I. z 'l:li pr'a i ii:: t i c ci. a s t h.E.Eu:;l:liAf.4' -1'l.~ ~c Ui)vi u , c..-.+ 

I !. i ,1I . tirg :):1,i 1.J cj. 1ecl) c---, er 1-4- az E tih esE p I ot.s. 
I;--'". y d el.'c I in:1 . - i:)l 'or l l, A ] i, J.- 11. -F l p1t..L c)ts 

I, i c) nul: I;-L)c:-. .: ]I- b [ 07 or" sC-,d-.e I- 5( c +ora.es,In si 

f1. t..h st.:I' -lr : : C:1' o1 s r: l dI i.c Lis-iuo t- -.- e andI rep].
I -V1 Iheil-m;j -.- i L IC) SU.-i ErIL.lilI oI-1" (:- s as bar I.ey and 

I.-:- c.-o'i--e,i-r ! -. d ulI.-VL. i s I : ttIe di f f er en t andI 1 J vi t v 
I ,C.: . c: z .es;a ac prl"i()Vi de hitatan f ood , easi I yE.E th.:-, (-- . j 

sLc. r' : i,r - asI. n ' c: - , 
 de no Lol ai'nt.:i ci pa e the repi ac aerint 
c I, -.r.e i ) . L.3 wih. I s tUre Ats p forages. least, some 
r n 11:.,s:ira ti vt?:. r?s:(=;I- 1 in ePds; t c)L,:e d one 1be +o r e F:L,g ges ti ng 
t I , sE,d I '1 ermarent- f)astLUres r-ep 1 ac:e these curr entl y 

ROTATION GRAZING
 

Rotation cra.iing is a basi - principLe of grazing management.
Hi gher qUlli t y and qreater producti:mn of f rage can be 
pi"odUvC d by allo,,wincg it -1:0 rest Curing portions of the year.
If 4:c:,j:c: Jiny :is not used, sh:,pher d:- h ul cld :e tr'ained so they
col.c.id rIegl..ci c' the gis;.: ing patterns .). thei r herds. 
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FENCING
 

Fercin, was mentioned by the more prodciCtive manager-s as a 
mean L.:) itmprove management, Fencing would allow a better 
rotair sy I o: native and (LAt.Itfm both 1 iated pastures,
uIt.iL.:atel improving tihei r c:ndit.c:sr- and provi ding more 
for-ace prOducl:.on" The '-orage produLced could be managed to 
provide a -:igler quality pir-c cl.t:t at r:r'it.:ical periods of theyear",, 

HAY/SILAGE
 

tnj +; ,. t Ii.:, I-,.' .L ,:,,E I .:, : :,ri(:,:idnC~etr:;r rmga.J Iii o.) t-he ,?.5 I. s i 

(I r C:)I:,r",..t I c:n-, : c ) rI: v', :Y ffc' : t: ircl(.. j t i 1c. c-tnr'e
'f Prt-?.uJ.. on t: " . C:(.:ni5 1 ar "r"(m c .:.. t vated or- f rom 
I.a!" s p ;i. l cl.d i.) h ci tt stcred hay or si I agevf:. r- ..(.:..t ard as 
EqC .. c.; '*ih J..a r qe I : bot:,hI)l and assoc i at i ve)lLr- . ,h p r-iv ate 
a'ir , 171V CE f!r, I . r :o 1u :-i -I 1-y (::)r s i I.ac 1e a nd t h at en ab I ed t hem 

c()c:0 l, ro- i.,qjI Li I dr'-.)r t I oI.- 19 El.". w:i. 1l 1.ess ef f e:t f'"rom the
.1a k: c:,i ra: I. Hay stored tlier in (as. someoul b-:, s t:c biales 
a- e p l:.:ioen l y do:i ncj.) io n .c).se >:t-ac iha-is wot:id r e ::Ui "e
.1. : c(: a ri :J. 't 1.i. .:.at i c:n . 

ANIMAL PRODUCTION
 

1'1- pc ienti any surv:i vabi-.. .erti ].:i -'y id . i t y of the 1 i vestock 
in lhe comon it i-.s is fa.i.]r I good. However females mated 
dulri ng the dry season or a drough it have reduced f erti 1 i ty,
and offspring born clUr-ing dry season or a drought have 
i n(.:reased mortal ity h fl c.r.e., one i mortant method of 
impr-oving vetock e.{ffici, enc:y is to confine, as best as 
poss:i, bl e., the part.ru-ition per-:i od to the rainy season. This 
w J..1 -eSL]. L in births when forage produAction is at or near 
i ts peal.:. t o ma ntai n body cond:i ti and max i mum mi I kon 
produ: ion. JIn sheep, if feed is stored either- as harvested 
forage or dry standing teed the best forage should be saved 
for- use dur:i, ng the breeding season. This wi 11 help to 
inc:rease the fertility rates. 

Duri ng drought, the priority of using harvested or stored 
feed slhoul 1d be. (i) the parturition and lactation periods,
and (2) the breed:ing pericd. In cameloids, and to a large
et.[tent in cattl e, these two periods are at the same time of
t'1 year',, 

The alpaca and l1ama are un 3que in their reproductive 
patterns with late gestation, parturition, lactation and 
rebr-eed i ng all occurri:ing at the same period. In order to
optimize reproduc:tive efficiency,, nutrition and management 
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:lur ngc thi s c r i :a. p:tIs i oL oca i: I. p r'si ni n e-:irlC bes ci 
c:ar . .y rvia 1.(,1at ed I' p r oduCc.,o. necis to save the best
±or -j L-to sec: ur e thIe be-t., pos :i.h e n r l-3 onCl]. r e.o(|r ces 'fr 
th:i cri':i :al per-isd. .11J a Qh . fIn"1 drou t f.,upp]. emerLa I feeds 
ir u I o b e t,.. ed th i s pe I. ri-)d (D ;-t:rt i.' i c' a I t iit oIn an 
ri",l:o I Ced i I' 1) VcJOL. .d e . t.li - most.. ci-r I.ti. a-.a i nn t erm s of 
on I:..)l ia.nid tmbr V m vi abI i[ L 'y :t. n the f ema 1.eis sion arid
 

, t Ji ofcLir vc :v .:i] t.y and croVth the of tJ nrp'ig 

.1i, iri iE,:Oll iL.iies n e.ar--. Lhie? ak , t he 1 a k eo prod uc ts to t 'C, 
ancdi Iacl are commnonl y .fed ats a supJ. eer1t and durinIg the 
drotf(Il ttlt - ti1 y to 'tIc ve.-stt .:I, Li ttl e 
. i l"iova i . i JI a 'DI onlI t eI .ite rI:.i a 1 an cJ tOaCLa(.1' 1i, Ij 
pi:,i1 (I i..v L I ut tr t vv etL1c a'mi. -. , ia:n an'id i oc i is)'-,

ond ic I CCl.1. I. ct.I..at .f v mrC aiici ci;i l'g)Iiag thi s 
r i.,iu- t. It 11iv. n 1s Lc i.: .. i s ,"ic:,, at theth R.:sea'i:h 
csrmmi .1i Ly J C."'-]needCSs tLo IJ:,ec:ondIic Led on Lhie best methods toui -. ti'ic ;ci. ak:-:- prd u::c..i.::, ..

Dc.kci ig h:,i -.- i. i.I i ,"v j. ow t s dij 'f.: :.:i . I to asc:: ert ai n 
ar -l-:ii m i' -al than gsjs.'nme i ti es a::b.ut hic heal th o: t h 

:i v u::C I I : om, i. t' ei.-, ma"Ii. n arid i :: onsi stentk Ih c..i. . "Jc:.7 
ob ;er"-i:. tsi: .:sr-i I:wrcelr? 1 anc-:: C-H; [-.'"!roper n-utr i ti on and parasit:iisim . 
FI'aI"a, ti.L c...i.
 is var i ab Je., i1e pC:rl i. n on L.h eL 1 ocat i on, t ypes o.+ 
'for ai-:e:, n (- rat i: an:i,iniai ar w (s graz.J cc- I-- ic)n 0tl ies o f' i ng 
OR I g ner a: pal'' asi tIes c:oi'iip et.e for ncUtrt- andn ts 

(:ler 'iv t h an i ma.[ v:i tal elemernt s espei-i al I y
he i:,f p protein
 
AnI. rl dcer::,r j.rled of 
 nu+r i nrt ! by par asi t ism are more
 
sus::elplt ib 1 e to di seast. in aiiddition to bei ng unab 1 e to
 
pro0d UceCi.- fi 
 .1':.. reat, 1. er or the ab i 1 i ty to reproduce. 
A:l houglh1C I")Leparas c: ont programs may not gi ve i mmed: ate 
c-f .f('t i wI-Iri adec:ILIat. ce .c-eed i s not ava 1 able , -they could
 
a:tli:w t 1-e an i al is I: -iter t. ver some body
a ci-hanc::e r i o:: 

€c:ond iti on arid become mor e prodLCtive.
 

An immd:i, at. program c:oulci be to treat all ruminants in the
 
coMMrun. i i.es wi th- a product most ef f icaci ous for the
 
parasi. tes of that area. Vaczi nati on 
 programs may be more 
diffic:ucl i as d i seases differ from c:ommuni ty t o commUnity, 
Ral thc:nu Yh thefI nc: mience of Clostr.id.itu cha.ii and Septicu.m 
was mentioned as a caUIse of disease in most of the cattle
 
popul atsi on ini the F'urio )epartment.
 

If a parasite contr-ol program is initiated, a simultaneous 
vac:ciation program for the most common diseases could be 
cond.wcted. Along with any parasite or disease control 
progjram there must be a siimultaneou.s edu(:ational component
tCo edLIcaLe the producer' of the effects of parasites and the 
beneiits (.Feed savings etc:.) of tlei.r control. 

In some of the' larger enterprises in the Central Sierra., 
recomrmendation~ ~on -the (causes of morbidity and mortality are 
available. This type of diagnostic: documentation is not 
available at the community level. Determination as to the 
major diseases affecting 1i vesto(:: :...in the communities C oul cl 
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be 	 an interme diate rangce program. 

attong
CRP3i. W 1bE? E;L.ppo .,ted by ia Wor],d I oani to Microregion 
An 	a gr -eZrnt (J,1"1. Cot orad St.ate lUniversity, and SR-

Iak 

J Lii. 	 i c: L' I:,-JOR'L, th L .ft 1 0 sC 	 of iel d 
:J.Ive t. jgat . is in t:.1c . uno Depar .tie lh :is work should, be 

c,: t o war d omm.ni t. i es and 
p[r31:- :idli. ii m to(-:.:.hcidsdiag nosi preventi on. and contr-ol of 

di r ted c.: 	 (:)rgan i. zed pr oduc: er s 
,::1of S., 


prea]r~~- diseases,,:
 

GOVERNMENT INTERVENTION
 

1. 	 DURING DROUGHT PERIODS 

(I order e(LA.C_ 	 I, of heavyrd the,. ci1. the 
dci j tp-.0 iJ ,-t i vc:; tc rcd (,d (:..er'.- s tc 
drc:: :i an:i mal pr:Ices dun n t: criti cal [p)eriods of the 
d r o.1_ t - I .v thai: 1i e (-rril.elt i n ter vene 

t: .LirI C)' :t kr" (JLie t 11 e st eelp 

' i s. r cp (:)Jei t . 
rig ci:rotu. :P- :i. th e owi ng measIures:(1..i' ni t.e t C:) t hr ouqgh f c:,.l. 

a. I.cIte . .ion :i. t: h . ivest: c k marl.:et., 	 at.	 pr:ncipaly 
o.f vestc1: 

parti c i pant, among buyer-S in order t(o assure mini mum 
prices f or prodLcers. This measure should be 
c 1frip I- wi th i miprovement s i n the area of 

Lhe eve]. I :i. k rs as jL.ist another 

l1em ted 
. augltqer, r.:,au:kir and marketi ng infrastructure which 
w il 1 be di scu!-sed ].ater. 

b. 	 lfnp] . ement. wor 1k pr-cograms in the rural sector in order 
to :ilprove 1ocal. infrastructure and avoid the mass:ive 
mit.gration to Urb:an centers usirg food as part of the 
sa1 ar'y. 

eve].op to 
agricultural .producti on inputs, partic.ularily native 
varie ties of appropriate seeds for the planting 
periods foll)ow:ing the dr-ought . These programs should 
be operating in time for- the next planting season. 

D::. programs assLur-e the timely availibility of 

2. 	PREPARATION FOR FUTURE DROUGHTS
 

The fol1Iowi ng recommendat ions refer to Governmental 
act:i ons to prepare for future droCi.ghts. 

a. 	 Improve marl..eting channels to increase the producer 
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share in the F:inal valE.U.ED-f L.hei r ani ma. s. Somie of 
I:he ways t:.sthat h cuU d bCE-I arChi Eed would be throulh 
dec en Vr-a . i. i n, if n'Y: e sa ' I t iV.he dis t. r :ic't Ieve 1 
SI t o i rcil r.1 .s]: j .1 I. o. . du c i n g ofu If, r f an, i m . s , an re--. 

L (l:: r" c-p s (.-c,.v eid t.c) 1:r ,1n s p orit a n .1 a ug h tera i. iC st i- qu 

].i V/,5L.oc Ij.
 

I I:-.r v I.-e ket, :trf r aist.r u :t LIe at the:7 ove e -tr ri-g 
S .a 1-1.11V-2,lf rit .]. 1e (i, Q.1!5 f.:) C1 ng i.gh terI alF . y oIc: er li. s I 
.An p: : j.g faa i. . .1 i es an road!.. 

LU[ lL;,I' .L..: e :C.c u/i-'(I. Pt'.- f:rre..*.. : :t . t i.rp1rs t... f t-Ii j "C), ':.r-"'l I u Imla i ,. thE,c. v..l v -... ri g" 1_1( 

m . I1 (1 C:," bal" ., lri ..:h~ ') 61 (. Ltt It"E: fir i - rig or 
i. tr ibu :j (c:)i i programs 'u.uch as . foocd for wor "
 

(l D,e F.1 , v: -1.r I' ood st.or age-rI" pr) gr ams .for 4: at the 

u . irl:.:r 4 V h Z p nc e!:: for o3 1 a irii. ng c r ec] J1.t to make
 
c.z J : L. iti:re t ire .1y andUd, acrc- i. b (1. to acg r i.:Ulct u r a 
I) (:.dLL (::e-,cc (oi[9(1 L . E S assoc i atC miii i I:. a nd ion s of 
Coi(im,u J.:it i e s 

3. REDUCTION OF RISK
 

IJ r-educ:: e r-isl.., att the producer . ve l dur :ing drought 
per i01ds , i t :i.! r c (:)(mm .,Fded "tha t 

a. Spec i AI C. oshoud be tised. in -he introduction of
 
techro-l og: cal pak::I..age!. among smal 1. piroc)d .cers,
 
part icular1i y when they may incr-E-ase risk when severe
 
cl ima:c. r:)ond:i t.ion s manifest therselves. In addition
ic 

Lradi.Li ona]. :r actices such 
as the diversification of
 
crops, and wi thi
vari eiti es n c rops, shoul d be
 
encouraged, 
 as we]. as the use of di fferent planting 
perinocls in dry land farming conditions. 

b . Improvement and devel opment of irrigation programs at
 
the 1o:c..al lew.-.: with !special emphasis on 1.ow cost
 
systemrs.
 

Irrigation in the Departmnnt of 
Puno can potentially 
be app I:i ed to ab.)ut 2C0:,,000C) hectare.s acci-ording to an 
oral commnLnication -from CORPLNO,. Compared to third 
class range this provides the potential to increase 
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an i falt. numb er s more t ha n ten times. AC:Ivaqt aes of 
:i r'r':i gat. on '1..o r-ed i..e- or' el :i mi riate t i b ad on se CIuen c es 
a'f d r o..1 h111t ar-e t h at:. foiage I-i canC)dt.tct i on be 
ma ii n ta i ned at a rh l ti vIc.I hi geh E? thougheve. . ewn 

n aur a] r a .n1'a],1 does not oc' L, arid for age ualtyi 

c:: I ln e a i. nt a i ned at". a hi gh I eve.l I.1- other wor d s, 
tI(:e I.c:Fma. seaonCI" L0 seas0or, an)(d yeir tio year
+f.1 at -i 1. a: I- 1 : g e I. d"(.I-I y i t -. We (: ann It 

: o: sont . hi oweve a t. i'" i gat . orn programseI : g hy: I,th 

w i .I~ut .:v-r'IIelI y cdet.a:i.i Jv, ..f:ri.I'- ann ing are often
I.)] 

d i a :e I, i LnlI *fol 1. w i rg r easons: sal t 
:I .II:It.i I '' c)li thani .1 -1I IiiDI',i . 0 cI.iC:HfI ronm 
.'' i t. t I , ;clC: I, iL a 1.1 r (1' I 1 mUuIl S a i 1 l,.'L. hiu 
:1I)4'&. 7* hn.;ir Iwc,A, t t. L I:i.ho t, :.]i L vI oft I e r'oagl*?fW:tl'" 

C)Io : I i f,io cop. i 1.:e'd I c a': e I- rC, p ay Il .e C:oste.L) c: 

i '.doqi~tr ' l ', i.if] I'.-tlii.I A1 ge-,jemenca t r e qu i,-ed
rtit'.Ie- tL .

.,i11.:t i. (: c 
(:1:i 7 (:1i3 o-f w,.al:;.em.. vnor :i ' i..-ash i wh en 
cu.i. n arJ::Is i E .t:. rforages 01' crops 

v c~ri.. i -:. i a - c r n. 

II't"e.- ma~y
I-0.-,9. 1:-
 io ", . or ]. i s::; )c k .I:r Ad I UeagI uaL e 

?'" : Ij .i;-1 I:I:; c i.. + t he Lr:.hni ca]tlI.0 f - i t I I i-.1:-iwi .if1 : c 
l:i (Af.I it'. .C.) ii): 1-1A1: i. (,:. J. I t. :'-, nd F 1 .age a Iarcge
 
i rr gg ta . ' d- '. Sis.
( n.r ta k i1 

say i. i 
L., I t c: an1i beR 4.e!cC'ti VEe. y tsed i ') thi rd 

Tli. s i not to Lha. r3.gati on should ot be 
teAi:)l,:-:i :i 


C ass ange produc:ing a half t.on o-f Forage or I ess
 
the otent i aI to i n ::r ascee forage product i on to 6 or 7
 
t.osiect.ar-e i s good. We douIt that much 
 th'i.rd class
 
r ange 
 i rri ed , but f it the 

be gI--e.t Howevere , or those ti es 


c::aI be gat:. :i can , rewards can 
, F. commn it with no
 

C:(:)rmriia . where tl -e aver ag e land owned :is I ess
(i 1 aiI(:., 

-thai 2 hec:tar:si, arid where 
only about 1.25 hectares of
 
nar a l pas.ur e .i s ava:i Iabl e, we suspect that
 
re .I, el.i. .Few the 4.a ve. o1- aani. .1i es can bene.f i t From 
i r'i gat:i,on. 1 f so, thm- biest.: use of the water WOuld 

be . oan whi c h i spir ab a 1. y I- put . t tI-ie best 1 and 

probabt .ly ri't on the nat i ve pa el .r'es.
 

0a. J., s Lress that the co:nsequen"IcEs can be terrible 
if :iirrigaltion water is app l:i, ed to a .f;mily's best I.and 
annd it. gels so salted u that the land is ruined and 
lroduc es not hi n g. Detai 1 ed pl ann i ng i s necessary
be+ore suc:h  proj ec:ts are undertake-. The producers
k lso mut..t be made aware of the fact th,at i rr i g ated 
pe-re"ni, al fOragEs, need a high degree of management to 
keep them pr o d..uc i n g at a hi gh 1 evel . Thus, 
ac:c:o ayriyi ng arn i rr i gati on program shoul d be a 
tra iii, n program l-o enable tlii.s new tool to be safely
Used.
 

Great cauti on should be ex>erc:i. sed to avoid the loss of 
agr i cul tural potenti al due to poor irri gati on 
marnagement. 
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LMe 
aI ti p:I a nc b I':: FA of; :th e:i V- n Ittur a I tl ap t at.i c-n t c the 

c. 	 f'romote ' .c,:pa-si(orl of c: am.' I o c s iin the herds of the 

,;: c.-. 1I : k 1 .t,--,1;-i 	 : i d ,. a ee c..d --"c? e s: .-I-:,- d apt edc t h a 1 

l' c r er i.,(.s.. , pir 1 .i c .. Ito iie 	 ofI Lar'. 	 hi gIl I a,.-nd: 
c.:aul- : 1 1 r u . I hey -/ri cj, Il .f scjr p01'"- .Jr-,ds I. '.1- Lht'-l-*:., E 
a ',I - F -Id hctt*--'r t..tsI. , i-f. ctsj " -phr i cP 

of i' . 1-.a c. I- v J'iL' ~l~ ' EtrLc.-cr:99t~rt t r :Ie P 
t C. 1a ] :)r1.i .1.1 .fiv f:, i L V. :I.sl I I- -,c-._I clt-! t. .h e.. d I' 

-1, 	 .I E t i!|: i I i i I r Jo: F..:r:1, I t t hI i llit' IJ. 

S.,..: . i~;.;' . '.:. t~i -., ;I . . -.'II I cfr l: ' r.."eriu.. ?' O' 
f ,i d", I I i hr r:rr-L;pI'r: I<'.iE] I'.l'i " i al, t.'(d i. 'it .F" :)nf " S he2Y ." w-h :i l e 

' , I' 'Fl:i dIr. I.I'-c: I"Iun . .', 'x.'I , o or e r nIai " i, Tl",c. (:cr; t.-P!': t. hL lc1 I 
11'" (II"" i c'u) 1 rini( urpI ] t..IuF 'i" f r C: a s c:l'F 

4. 	 DROUGHT FORECASTING 

.)'v.-,c, ,. a rr oh::)cL.) a b i.s t ode o F cE.ta. :: Lr(j I C.: E. t r eTe 
c:]. i iat j. c: c: r.)d LJi onL I'. h I ' 1.ro,-)ise co f a]. er ti n gi 

I":cj n -tor~i lEI--i~ ~c(c ~I p,- 1.c~a r--I ti n. 1")d I I- c) ) rn!,,
c! n 4. I i poir I-

5. 	 AD-HOC COMMISSION 

Cr uat.e i qh . evce'.. c omInri ssi on w:i. th represent at i ves of 
tlhe agri c:l -ural : , w h pr-e--est abl i shed1 se.rtc'- r' clht: Fc: l .Lo:wi rig 
cr i it er.a, wi. 1. 1 u c l.1-,1.y a: t.. i Vat e c..r:,r gen c y pr'ogr arns at the 
r'r- o nna!1 . ev-. ,, 

INSTITUTIONAL ASPECTS
 

1 	 After eva.Lating the structure ('c.o the research, teaching 
and ..x,.,t(ns.. i c:)n organizations in the department of Puno 
some (:ulest:i oris atrise aIS to whether' the current all ocation 
on+.fmanpower and reso rc:es is the best., The department of 
Puno.- consi sts of 7..24 mi. :1Ii on hect ares of whi c:,h 64 
percent is c.onsider-ed to be native pastures. Overgrazing 
due t: pcor native pasturre management practi ces., i . a 
serious problem. However there are no researchers or 
e'.xtension personnel at NII'A-CIPA XV in 	 Puno worl..;ing on 
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nat i ve pastur.;es, 

A.l res.e.earch .i.ri th'e past.ure area is devoted to cultivated 
p:as:ur e-,,-s fro:)s, 1 :i vestoc:k:.: pri.mari l y producl:edi fromor yet 

n ali 1 is t h e ci aj u l uria.
v (: pastur es lead i i r : | l a I pr-oduct of 

..........................F (.. lUI\ITA .t li i !E:i : pr-of
'rq.. At . rc.... on 12. . si onl~l w~1or k ing: .r ...the 

l)asture
nAtv. p area. I f pr-clductivi ty i s to be 
s i.i c antl v i ncr sc-.:,dand t:h c.} c fff ec:s of fuLure 
droght.1Js de..,creased the native patur-es of Pun,0 which 
a::c o'.unt .for 64% a the sof "ll department area, need 

l::;ovement ,. 
1r)C)-J:7. cc" re-sources devoted to this area. We believe 

v:i. qnij .imanl :r p:..3 	 However, Lher'e i S not enough 

Iwi I , ' ,-live :hI cli ,'fleM:s h ,: to 
[1..I"! l tra:I ('Ii l I 

i m 	 :.t ein he made at 
'A iut. uiore ned.man k']w.:-I'radl res ou.r"c,a-'. 'into 

I I &,rp (a1 l i.y: .. :e:,'.ir'.-,,, ] II' : 'i {ec."d..tc Lci.:r"al andv. uul 
3I"' i:"N3l' i t(A;J l'Eir.:.I . c, 3.II(:I[I. >' il'r :,Vie t" e beirg. v wl 

":.l i: i'J[( 'I:' l : c" i}l r tO a ] c.i( - c h ".,''(2 i:' 1' ±I l: I." I: I'.'L'/[ 'te'(F 3':t.'.I t f] (cc r .'l 
.! lood" ng~lC: L ternd:s
preventi . thel'f i that to.occur:l~l af:terl a dcroug..Ql ,
 

,(((%(flj.,j wl' :. ch':3 . haps IbeyonId theI I fI ] CM'I 	 lpe gLoes t 

d:ep;p'. ], i' unro i ml :ies.l: (deve 3:) 1a "' tth 	,'*u. :7t es (..lev'. :opeini t pr:)gram 

erg...'diust l...eviel. 	 [H' .:on1 1.s iee-cd to be
 
-
t Lr I : o . .i . tii e:. tIe.-,acl'i reis:i,,r:sear::h, and em tensi o 

ro -.,, and i nore '.ec::hnic al r i n e. to take p1 ac: ,tran: eldme:is 
hoth..I" at t..lie level of communi ty and of. lhe lar'ger 

2. 	In gejneral, we IIU:,port the community development programs 
of CO;'RPUI'.IO and believe that most of the i r resources 
shc:uld be toward thedirected communities where the 
impa,-ct of the drought was the great.est because of past 
p:cor manage:-mernt prac:i ces and overstock i ng of their 
nat.ive_ pastlur'es. However, we 'feel that care mus'l be 
taken niot to start small Irograms where 1) the animals
 
wil. compete dli rectl y with the 
human population for 
common .foodstuffs 2) use of cu.LtivaLed .forages that may
replace crops that are equally productive, more easily 
)marag-edand can be used for eitlher animal or human food 

and 3.) drevelopment of small irrigation projects without
 
'proper planri ncg to assure that salinity does not become a
 
pr o: J.em. 

3. 	The drough'L has ser-ved to begin 'Lo strengthen the links 
and interactions between I[NIPA and UNTA. A continuation 
of these interactions should contLinue and they need to be 
stronger. With the small number of trained professionals 
in the animal and plant area and Lhe tremendous amount of 
work to be done in Puno both organizat ions must work co
operatively to more effec'ti'e].y develop technologies and 
transfer them to the ultimate user. More emphasis should 
be placed 'on deceloping appropriate technologies and
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r n s-f er. i n 
whec~re I hy 

-e s ton:hrn ol og:1i etc 
art:.bad ].y n(?t-~(, ed,, 

t ectt h:0 
Fr o qrams 'hat 

:.)rm.tr:n ti s 
concen'tr ate 

111, ic.W', i 'I y v c., c t1 I t J. vt.? L7p.l.c ur es:d;o rl i;. -e g p- aante 
pr 1.ifI n1 1.i ii i L tI -Io Fce a 

EXTENSION
 

1r:; ( :,3I(-.1i , 4 w l5 ,(' t I h. t:an that [lI '.: t v:i s;:i {"
(: - c'. t- 1 vI .... u 1-1 r" !:.fiic..A. !lo !. . .:.-,...L.. .d 1 i, 1 1-i - c t C.., C;.t 1'.),/ .1.1H.1.1' i:%L; t h eo 

I*:;c) r(I-t'L.r~J i. i- I iE, I. .. E.%- 0 - C;houL1. 'I:I eweCtI 'l] -1InA r:3I t e r.'-: ( 1. -' C bt? r 
lC:l f-S5 -t -F' l iC inI- cs:; .. ur lher rC searSc hh i s r e I.r c: -,d 

- . t .:i h-Oa v frices sa a- r i tc)a i"- ,r f ' , . I. i I s1.-vi, 1.; . IT : p I'-c) a.t-
t C..c * a I"cIEY'liidl LIIt.t Je- 1- atl'li(J i Fi(:3 f .: t0 prV- 0 U tC '- s; 

1: .. llc'll]lv!"l- '. 1 I&( . -1.; . i 11c)-f- 1: - ;i.ri L: (O(o|llaTs r) :i. t i. e! 1 s suc :h -Llat !).l~~l-ti(:.'/ CIC..{., F(IIIt s-.-t1.(- 1 i s;hed :i r, some<: ] '(7T E 

COaiftlrlt L-,J. J.i-, ciec- ,f or . rig'1;:Lr j" tc: , hn ci.1 ogy I-r an vf er to 
Ical::- .Iac: a. Som1c. F]. !-.rr-at i. vc -Ii 9rs : .mpreore .1 i rce st ock 

r c iI CI..t1:. i.c', I 1 d :i.tril:1 n zA I"-. '. been a i the-.I .cl II- 1.e4 i-Ited s c- cI1JIe
C- .ro$1'(A t c l . ICH, ec. I: c I'v ,Ei L C:j:ion tme 1c)s. t C 


i :.em,( d (.it.I AF-1n (-'1 [,;CA).
, F. t. i. c di.I' 

T!- i m orCa)f t Ichese I.. Inds of proj ec:ts i S, that they serve - t: 
as vi. c) 1. . cff )':r.- t Ir-at a oln!:i c): 5 f., of the p c s:i t. v e c-f-f LcIt s ).f 
t Ci- on .1.c.g . a.1 i. pro,.me to an c-a..id i n riu:h 1 arger - thanuc 
j t s [.. c.he ::ici p :rt..J. n gj c (. lim-in. t y Furt -I?her orc t.h es - s it es 
pr e" muc neCIededCl:.)fpo- U In it.'s -of researchers to col cc t
d at a on ta (:.Ii on a I. methods p r i Cr to dcesi gni ng 

Pt L el'- r '.n- ti tin s,-5 
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SUGGESTED PROJECTS
 

1. COMMUNITY DEVELOPMENT IN PUNO
 
/Iif 

lh (1 CIofrim n:i,t1:v d . pr j:..:: that [ias bir,en begun by 
Lt)IPUI',IO n-eds c t(:.r-n iing supi orrig Te iia proj ec t s 
ci:t~l , Ft or :)f es provi deopbd a commun:i ty groups (::ommun i ti 
I .:r pia.it: :i n th the opportunity to. s commun i ti.es 
alr Viat(=:' the e'f.Fe':t o+ the droucght and at the same -time 
impiove LI I r w . I e inc . SU c1h proj ect..s need to address 

(S)iVIf-I[Odat 
rt.,a" oF1 '.(::). ) tor ar es and cult vated astur es, (2) 

•te I on n thi s r eport, e!:-.)e(-'i al y i n t.he 
. VtUp 

.~r :i.rati :.O, and ( ) c:ompet ition etween humansf-i and animal 
Totw cmm..:n ceed esc:'urc: e, ACtLta] b ud get" US$968: 199. 
mu a:1:: : or Y e?er-I" 

2. PASTURE AND FORAGE PROGRAM
 

Tlis is a rnew program -for INIPA - CIPA XV. AlthoLAgh the 
program has been budgeted, no work has begun. The 
project needs to be entirely r-e valuated and re-designed 
a+ter careFuliLy cons:idering the re-:ommendations in this 
repor t particularily in the following areas: (1) native 
range versus cultivated pastures on small plots, (2) use 
of cultivated forages versus annual forages and/or annual 
for ges p1 its 1egUmes, and () use of cultivated forages 
on +allow land. Data on economic feasibility needs to be 
col eter in addi t ion to the usual animal and plant 
response data. Co-operation with scientists in the SR-
CRSP and UNTA will probably be necessary to accomplish
this latter goal. Actual budget: US$1,042,145. Duration: 
one year. 

3.,FARMING SYSTEM ANALYSIS
 

Dynamic evaluati on of the cropping and 1ivestock 
activities in a sample of the commun:ities most and least 
affected by the drought. T'his analysis will provide the 
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basic information as to how the producers' strategies to 
cope with the drought worked. -hese comm uni ties could 
al so be used f or the demonst rat ion and testi ng of 
alppropriate technol.ogies as they are developed. The 
exper ise to conduct thi ',type of work i s a] ready i n 
p4a e, : P .. .... Th1 .appropriatc. group.to.work on such- a
project inrc ludes: (L) Soc:iology and Economics components
of the HR-I.S, (2) Proyecto de Investigacion de los 
Sistema: de Cultivo s Andinos (PIS[.;A), (3) UN'A, and (4)
:I.I I -.Fr rogr ama Nac i onal de Si s'Lemas de Pr odLucc i on 
Anlinus. Ihis project would probahly take a co-operat ive 
-. among r- ,schers from all.1 4 groups and s1ould beAofSrt 

Hn.r ite d ..... i I4 r./ u-fl*or't, E..is:tiat n d cost uSs33Z.8-0,00O
(9.'.'' :'C., ,s .u-Li":;. I CI"it tL "Jc, ,!O: Irt 

4. LIVESTOCK DEVELOPMENT IN PUNO
 

A majcr li:vestock developmenL effort .in the Department of 
PUTno needs to begi n and shou.I :: be targeted at the 
communitie. This project s- ould lhave two components: a 
deel opmentI component and a r.esearch component. 

ThR deve:.l opment program shoul d be an i nterdi sci pl i nary
effort and should focu s on: management of native pastures 
incluLdi:rig a strong emphasis on grazing systems, along 
with the use of cultivated forages, combined with an 
ani mal 1heal th program that wi 11 work at the community 
level applying technologies already available. 

The research pr:)ogram should be designed to support the 
development program but in addition should have a basic 
research compor-ent that includes as a mSi. nimum: (1) native 
pastures research, primarily but not exclusively directed 
toward grazing systems for communities; (2) research on 
impr-oved forages and the best use of improved forage 
crops as a supplement' to natiye range at the community 
level. (:"3) the valte of toto.ra and 11acho forages from 
the 1alke :in terms of the :lake's ptresent and potential
productivity of these products, the nutritive value, the 
best method to use tTem, and the socio-economic factors 
related to their productivity; and (4) at Chuquibambilla 
and La ,..aya - UNTA, small units which are similar to the 
communities need to be used for research that can be 
later appl:ied to the communities. These should include 
both cropping and livestock so that changes in the system 

,can be carefully evaluated. Estimated cost: US$747,500 
per year. Duration: four years. 
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Extonsion 
.xtensi_,il 
]',:tension 
I;:t:onsi on 
L,tension 
E-xtensi4 on 
ExLtension 
].xtens ion 
E:tens on 
.x-:tension 
Extension 
FE-xtellson 
Extension 
Extension 
Etension 
Etension 
Extension 
1Extension 
Research 
Research 

Research 
Extension 
Extension 
Extension 
E]tension 
lEtension 

Peru 

SI 'ECIAL 'lY 

Admi nis tLraition 
Administ-.raLion 
Adid n Est ra t ion 
Ad idn isL(atioi 1 
P] an ni
 
D] ilnnj 
I !an i-c 
1)_.ani no 
Achnilistration 
Po tatoe:; 
P'otatoes 

Con, raI 
Ce .a 1 s 
Ce'al ,s 

iPota toes 
C. Fora(:("; 
Adi iirstration 
~Juinnau 
Plant I'atholoay 
Livestock' 
Ad:!nitration 
Ce I-eals 
Adlini.stration 
Administration 
Administration 
General 
I1crticul ture 
General 
Potatoes
 
Administration 
Livestock
 
Cerelas
 
Marketing 
Administration
 
Administration
 
General
 
Administration
 
Administration
 
Administration
 
C. Forages
 
Livestock
 
Livestock 
Livestock
 
Livestock
 
Livestock
 
Livestock
 
Livestock
 



NAkME PIOFI'E S] ON ACT 1111TY IArTTY' SPFX 

Adlhx2rto 1f),ncia Vet. P1dicine 'loach 'i,_aruh l,1v. I,-prcd.

Antonio C'r:;tro VOt. Medicine ''ea h W ' ardich liv. Ifeprc1.
 
;bast', !n 11'!rastegui Vet. Medi (-i Il, '',(ii l a' cli i iv. Nutrit:ion
 

3
./. to fij-scaio Alifl. LkiCati:at T1'( 'Ii .- ar( ii 12 V. 'roduction 
BJ.;:tetL-iL .; J'. V(t M Ii(7cIl 'le(aLch ' 'arc.ah A i . Breedinng
 

11"lt' . ['.ad q.
h WiJ1\Vet. 1'1A idA o - A1,e-;cairch to Ail' !, 

rtI I Ve t. M(4'Ii C.!h2 c il haol.
ICT(!, IuIe, 


' 1)1ura :-at: 
 Vet. rlldi 'Ii(;oh I 'csoarc Pi i I i ( ' eci .th 
(l11 i ( )P V(,[1. 1A,fi i'/ ' :, (' II ( n.]' 1(2(1 I ( ,' i1 i l)i ,i 

'v,'fI rt [) AI'ka uil ', i (- I "!t.erLt. V(t:. i iA 1'2 ! (,,! I)iseasc
I jj.r Apaza Vet. Med iciu:c 1 i('h 1 '!,sti-arc.i (L',Jr. Mdicine 
I,: ' i,:ilelt Vet. Med ic ine le I:I I j I H12 fl:r:i;d7'] 1iriO LOgy

l'ulxmn C avez Iledi cine Teach 1 C1 in. Ma!(dicine
, Vet:. Vsearc]i 
Ikjar Avia Vet. Medicine 'ikach- - sarch A! fan. tWedicine 
(icar G(inez ringeenier 'leach - a1rch Fl")d. Technol. 
Aicides Sanchez Vet. Medicine Teach i Jesearch i, Inspect. 
Jimn storya ACjronOisL 'I'osTea(h i ]Iceae-] I I 

I! 'l'A CNIRJOI]I R71P1BTIL,]A 

,oiCL) Vet. Medicine 
RA1zaindo Alencastre Vet. Medicine Research Liv. Product. 
']JcOfilo nuispe Vet. Medicine Research Liv. Product. 
Santiago Vet. Medicine Research Annit. Reprod. 
'ola do Rojas Vt. Xi:I Wine Research Arim. Reprod. 
Nina Jaen Vet. Medicine IReearch Anim. Peprod. 
IUctor Gonzales A-oneiiist Research C. Forages 

Aqronomi st Research Crops 

I :1 Hajts Pesearl i A(ha. Liv. Product. 

LUN,1'A fA IAYA 

Guido Mdina Vet. Medicine Research Genetics 
Guiido Perez Vet. Medicine Research Reproduction 
--xinii Mole Vet. Medicine Research Anim. Health 
Uerto Olarte Vet. Medicine Research Anita. Nutrition 
l'austino Jawira Vet. Medicine Research Anim. Mangmt. 
LAis Condori Vet. Medicine Research Fiber Tech. 
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APPENDIX TABIE 1.2 -Man!×wcr in l'uno lJpartm'n,_t )v SQecialfties 

SPECIALITY I N I A II N TT A 
11 .' I1 

"(11uili] striLs 0i .16 34. 01 3 9.68 
1)1iIg 4 8. 51 - 

. nm;us 2 4.26 1 3.23 
P pte (N. !Pa'.;L-)  - 1 3.23 

,-s Lock 9 19.35 25 80.65
''t C1l l::tons-L on 4 8.51 - 

.Thn' 1 2.13 - 
t i',: .l1tllt re 1 2.1-3 -

9 19.1.5 
-

1 3.23 
,- PPathology 1 2.13 - -

'J Pi L 47 1.00.00 31 100.00 

APEN1)IX TABIE l. S-Manpower in lIfUo Depar ntent by Activity 

AN'ILVF I N 1 11 A U N T A 

11 n 

Adi nistration 2 4.26 3 9.68 
research 10 21.28 - -
1&,Wnsion 31 65.96 - 
']eaching & Rsearch - - 28 90.32 

laning 4 8.51 - -

qO'Al, 47 100.00 31 100.00 
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APP2JDIX TABLE 2. IFlStiLLUtiOIS Mid10niIttioo 


and Inul 

I~i I]Ti]iI ON 

]. Iih-i States A jncy for International 
',, US
I ,. Unt,- A.ID 

2. 	 ih ito i,,acioin] (le 11ivestigaci6n y

Iire: vol (n Agropxcum)'ia, IN1I'A 


3. 1 dlLO Nacion]O-d de Dsarro]lo, INADE 

4. 	 )ix),.cin ded esarro]lo de Piuno, ('O1d)UNO 

. font:iot Nacional de P]lanific.aciln, !1NP 

6. .Cliiv,ifdd''Ci.cnicL dol Altiphuo, UNI'A 

7 !)1-:a InvestqociOn on Sist:-ciu-s de Cul-
tJ:.,J:IdinluS, 	PALMA'
 

8. Ac nti sta '-iti ac-

9 'tn, oa-7c,.! r 


- /0 i1i I, co C,'lxiillas 
IC1,la	 /I. 


2. ('c2 i Iii 7'uIjnaI 	 aj.1, 
-3 	 C(" Iica Aip aranio .' 

4. 	 Pil]oyO_,1 

5. 	 111 ;tLitoto Veterlnario de Instigaci6n de 
'i'-6p i o y Aitour;i, RV[TA 2/ 

S. 	 lriiversidad Nacional TPecnica del 
Altiplano, UNIA 2/ 

2/ 

7. 	 UNIA, Chu(]uilAnJo]a-

3. 	 Comunidad Cqnasuyos Bajo 

). Union-SATS 1;1 
3. 	lacienda San AnLtooij/ 

1l0 vi 'v' oC 

I ICKI'lII ) 

Iiun 

T,ii-t 

]Im~ 


Pui inoI. 


ila 


Ar. 

P1o 

Pullo 

Puno 

PBlURO 

IPuno 

Liniut 


Puno 
Puitlo 

uliO 


Pun) 


luuio 

Puno 

Juliaca 

Juliaca 

Cabanil] as 
Puno-Juliaca 

Ilave
 

I] 	ave 

Ilave 


La 	Raya 

La 	Raya 


Chuquib. 


Ayaviri
 

Asillo
 

Ayaviri 


s 	Vj;ifted
 

]N I
 

Mr. David Bat-hrick 
Mr. Ceorqe 1 ii]1
bitl,rilchei11ciiRh. 

Mi oho] P
 
I)1. \(1A foi 11 1:i dk)
 

Al fredo o. . 
Tng. 
f J. 
li. 

[ 11. 

Iiij. 

III(]. 

Ting. 


lil;. 


Iop. 


Lic. 


Dr. 

Dr. 

iDavid 1Lnez 
Jul.io CIk
.1ui]o Ci :(-o
('" I]o- l lj : ;00O20 

irtolo:it, Varigas 

l'chiarhl J;irreo 

Ciro 'amr.,,ro 

Juan Cii:IT(js Mi].caq 

Ilupo ©(1riCpuoz 

,oT-nu Vi]e ena 

Victor Blutntinza 

Mario Tapia 

Sr. Luis Vargas (Promotor)
 

Dr. Julio Stmar
 
Dr. Nicanor Condorena
 

Ing. Ramiro Farfin 
Ing. Juan dpaca 

Dr. Guido Perez 

Dr. Benedicto Rojas
 

Mr. Billy Prime
 

/ Group I 	 nde these visits. It consisted of Dr. Dahl, Dr. Kimberling, Dr. Burfening
Dr. Gutierrez uid Mr. Jamtgaard. 

/ Group TI 	made these visits. It consisted of Dr. Sosebee, Dr. Riera, Ing. Astorga and 
Dr. Alencastre. 
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APPENDIX 3
 

COMMON METHODS TO MEET DROUGHT CONTINGENCIES
 

.11, i.J.,. ,, I, , ::. I a 'd (. .l- r u.ccl i 1 1 C I ',I m e J : I "I -- - -L i ! 6J(C o 7 

i:,, a OIA .: -Lp(.:,t'.o ,; to- - " 'tzE illi"c-ii( v"f,t I. ,Hh~iYou WOLt.,Jo-u].dI U ~*~p F:~ :A..:,)~:$ ll:A cir t c) i70 

1*'l',h(tI., d cfi- l tr AlV erI' k l. '.rT ' i:-rkVe gr"j- yt-a".- . For 

Li,e:, i, t lA.:.r o. niiI Ia.l ni dEdI ea~ch) ,e r'; clur :i ng r'ought 
,(, I .,r. c-,imt . t ia i sc.] I. non br ecdi ng.0ari )lb"cu" d:i ncj 

(':u.!:: 	 s l:(-* 	 (c i t..,c for" hizay and t: for' dry I:1er-Iods as 
I a ce y r ,c:1i" 


I::: h ay or a+imal feecHir d.' Ing dry periods.
Irie 

4. 	 IHv-i, an imal t)L.s rtn ted or lieasd .]and or- to I and of 
'..:,lati.v5 Lbhal: h a'e iot been a't:.ected by dr'ought. 

5. 	 Hawr land i.n di.l.{:erent 1ocations. with thl'*r-:idea that if 
on. ar.a is badl.y hur-t by drougIht, the other area (s) 
m ght not bi--. so b acll y af ec:ted . 

6,, 	 (se of irriation from a permanent water- source. .. 
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APPENDIX 4
 

MANAGEMENT STRATEGIES
 

.1 ' ':1.-1 e ' mu,/t th A-FVi -v:i. ilg f 'C)L, t C) y . :i.'t-, u tw['-: o i V 

:,I a CIlte tI"I (?1'[f (f' nt f:c:.'t:r a e p at I I n I. l ly avI ab). Wi h 
I:.; r~it h( -: i'. :i.mat s Lit,:-i: g)r'az ed t-h E,leon rl i i .e. ci on 'Ctu m are 

st. c:iI;: ,)e:),,/t 

2,,U.:. the o f an :i.malL tirt:: o~r mi>: of.iani.mal s that Can beste 'Lbh n at ur'-al1 : a CV.attle f.a sheep:, or sheepe.. e-g. and 

antid ].i]mi~a , or:1'shleep and allpacai d:ependi ng on the
igat Ccttr r i.rg c., t..,,il-a vly -

1Fcar'ag(c, the,
Sorage have m:re nutr :iftion di q the dry sEabon than 

oLb'., , o'.lersIi are U dur i season 

:3,Lisa thle at :.pro)~cper season. Some spec[ies o-f 

, of ttle a :?qdormant 

c.: to FtentrinnSs; 1ow nv.r: :ti onl 
 l ua, e'Lk.. Aoq al1 
2tt4irral s. have seasonal rnrit :oofal needs that have to be 
S(Lpl:p. i rd I:y .h rtae erag pastures if nt p obtai ned 

ioherw1 se., a bIh-l anae seasone the nutritional needs of 
•he animals wii'h the seasonal nutri ents supplied by 

avail.ale foraqje. 

3, L ure the anra.mal s are proper ly di0stri.buted over 'the
 
orange areas. mo ec a.-t.e t rnthe
ardeas otf 1 arI owned by

c)mmuit y members are sO smalle there i s not J.i e y to be 
aiLAn:i ma st r i h (t :ilo::.on p:)l"r-. Ao at I 

Generally animals are grazed either continuEusly (i e. the 
animals are ali :wed acacess to all parts of the pasture
dutI-in., the grazing season)htehey or are grazed rotatibnally
(i. e. animals at'e prwL ded apcess tL only a pbrtion of a 
range unit (pastures) fcr some designated period o time and
the-n they a'a moved to a portion the range(:e area orunued 

totally removed.for designated periods). 
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n:ncj 1.II y :, wi. Lh c ontI in c: s a .in puar su I.claves are kept 
c ra: id o.I f ani on I. y a s(1a 1 amr0IT. no_ manu. .trC1+ -c)d act i ng 

a rdv.r-" avai.I abler! to prd' cL::e Lhe e norct. !s:a--yrec. f or 

I, 1' - 1 %-Ii n*J, . cm lc-.? v cf -t h. a t 
r LnC rlflin)f .,:I r ac.s e grasses-) 


,i1oma .:e l day up.t o 'I I..i LC ;J0 :1ays d ur in g t h 
:r:)w:n eo-,, F c) xaml .)1 e, a a ,.:;t-.ir may pr cdLoce at t 1he 
I,. I'-a C() y dui Lh o L isf 1 I..g/ha/d,. LWi ng f i i.U a fterf gr az in g
Cr c ..i t.t:1J.::-")/,(Jnr 20 Ii di'A L jil - sR cCnI d 1 -ay 4.0(IL. '" [C cl I S;
IC) ,1:/d clIr-ji.'cj LI I LI'I) duri..q theI..v 1:hi I r ()dlays; i'::/ha/day 
•c: IC,"I ") c:.I i:; /:rd"I .. I )i ai]:: ay d t'.i, cjq:Lh ', i.ffth I1.) days 

Ho(voi.-'r",-:. f . *.di[ I n Limi) r- arc, such I:.hAt eac: h p. ant i{: s 
irqr i -'V:, tr.1:1.5 thu..,n 'he Il ant!:, nevc-- h:vei:,.I Ci days, th.r 

C.,'1-11D1 , .e .l" -- 'i('c,)Im;,-.t..-f r : c c) [;] p r d u~c e 
- _ ) a c tt..t~ , d o a h i g h 

i, l(YI).:i c. L i-c.ifi: "E.", [ St.CC: l n'iCI ra et i ave tto rem.iA .. 1 ow 
I-:)c c: f:F iri I." ]r il I.t ionci s;mai nr-I..-..in .,:Iat a 1 C)w 1eve 1lElk W' ,v "an-. cU- .oa/,c:cr'1 *Ir 'Is &i-.. ., c.) theI I .. "1 rwj y 
p an I1 1 tt Iii:h .aL-i v c. thorns to "theIf,.tab].i prot cc t 

.,"..t:x, ti. ha" ma: - atin a hi.h I")ii
ciin(')r-I on of thei i 1 aves 
r-.I.. c.r, u, so gjraz.a ri animals. annot remove a 1I of the1.11-

1 a.:,'a |lridi 'r" a;:..i. ,* dnf :.i 1 rn ',le I';rn ,]
!'.s. ii r C~J InI: on ,, 

j i l ., :.T1. v. .i or a: .. -I B p7 1.,LAF-Q.i-E sAc.h t h at eac.h p 1 ant i s 
g :i Iv t c) 66 (o d Y!.; c.1ac-y af t i g then i f the-Permert raz :i ng 

c c: r the rt ial of 
."I' c IA'.I 4 i tii. a . oF i m- r op rl y ma aged. 

C:01"di L.3. C:)n for g.CJ..-i'v' C)l .o n 1potc number ani. mal s 
i:r .b. 2 c. : hat 

p a!- L,v-c! , 

0l,s I.'1: C)U ho 0bv:i oLAs not all131 cl that per i. ods provide 
si r.m. ar iCr:wir.nY cdnditi.ons., Some periodils are dry and cold 
w:i. L-Ivn growth at all, o-her Ipericoids have moi st soil with 
col c.t1emje"atur-esi., and grow't'h o)ccurs but sl ow]y, herea s, 
othI..!r .-) e I ods ha',ve warm t emperat'rU'-es and enough soil 
II(aJ. i..ton-e for rapid g.]rowth, consequentl y, Opt:i IIum rest or 
Se ment: pe r :ic.)cs var"y remendoLusl y, 

a1:y, a 

p:)rLti:on of a nr.Aa],pasture and 


Sid:, then person shot..ld place hi s animal on a given 
graze that portion only one
 

to t.hr da'y;.aye rh area us-d should, Of course., 
have enough
fcorage., f or the animal, s to last them the one to three day, 
per' i od . Then that, graz..ed portio-n ShOUlld not be regraz ed 
Llit i]. a signiFicant volumie Of- ].eaves have grown.. 'hi s may 
me-,an that.Ie animals w:ill ha:ve toc) be totally'removed from 
SIl.-ic natural pastUres and f:ed or grazed on planted forage., 
etc. T'i s, r'otati on o:.f usI; i. pastures cian be accompl i shed 
througlh fericing, tetherin animals with ropes, herding,, etc. 

Wh-re an:i real s depend :n natural pasiture For f during.orai~g( 
t Ihe dry cold pei. ol, on'[e must defor or rest the pasture 
!5U'++ i Citn'i]. y dur n g th. growring portion of the year that 
enough dry forage is available -+or the an:imals to be grazed. 
O]thcwi se. stored forage will have to be used to allow the 
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.iiY!, fimoc.) Lb~ r i tiJ c-. . 1-c-r i ul c. f t [he y e~a.r f 2 -the 
lA,'r'4it t(-tA-.i': -I- :. tVi. (-- j tstA..- r to) tI (r., I. 2- i t:. (:d ,.


c.iiy Iii4 I ., l Clrr-, .r .lr . ..1 airr t t t, 1 L . tnd l q y : r tph 
i: 'r1.1 b o s -:.o I tVC,n .,e'- jy lcC) I .r iv joru.tr s r I'grr a wtL h when 

gj r ojw i r-. ci :- n (I:i t. :i I-) E J.11 1- .ICT nr: C)t_I-i Fr r i s (.D r e tf r mwjt I.I lwi 1 l bc
1,J.'L. or 5 Iit5C..! p. .1 tit c(y Ve ri I I ci r-'j. r th ' c.] oin can t 
pe j c)ic.I wi:. i I.. J r c..a socw bl[ii :.Lp r a c-t.J. c: e L l ctsf e..r II tt.r I a1 

it .... {:1. . . -. 1I br -(:tr) . [-. c, d :or- mit' c r dry p r". C od to 
In ' tl t I~ I- c)f c. vtc:?!veF c)i ruiri:i tq (..i-ur j.n th1-- drycrch'~ 

1-1 0 
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APPENDIX 5
 

RANGE MANAGEMENT
 

Many of the problems experienced during the drought of 1983 
were C:ausLed by the operati on of individuals and of 
commuiEl es at the marginal limit of productivity. Any
abnormality in the weather conditi ons that reduced forage
production tipped the scales and forced the operators over 
the brin:. 

A1.thoi gh hi..ere s only about 10 percent of the native 
pasture .in Puno iin first class condition, it is quite
producti ve, averaging about 2000 kg/ha. The number of sheep
units that can be supported on this rangeland is about 
1:,620, 000., allowing 440 kg/forage/sheep units per year for 
mail nten ancce and reproduction. 

Second class native pastures constitute about 65 percent of 
the rangeland in F'uno. The annua!,.-.average maximum forage
production on these rangelands is about 800 kg/ha. These 
pastures couL.d carry 4,212,0"0 sheep units on a sustained 
basis. However, if half of these second class rangelands 
were allowed to improve to f:irst class condition (through 
management over- the next 10 to 20 year's), an additional 
3, 159. C)00 sheep units could be supported on a sustained 
basis on Pu.no' s native pastures. 

Li kewi se, if only half of the third class rangelands were 
allowed to improve -to second class condition, an additional 
495,00() sheep units could be supported on a sustai-ned basis. 

Cultivated pastures (without irrigation) presently

constitute about percent the land resources2 of (127,577
ha) within Puno. 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 oats and barley, they can 
be grazed completely or cut for hay/silage during the 
growing season. 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 an opportunity to grow and produce at this level(5,000 1g/ha). During the drought, these fields and 
were no moreproductive than the native pastures; therefore,
 



t Iec-t.cI not suppOr t an i Ia S taken o.-c.ffthe n at ve 

-
Ir -:i i v.d c .t.I Li vail:. cI p,as.ut LA.I of t r?1 C si s of p erE-nn I a1 
1: h . -i. IL F .( I::)i- Q1.-1i k]. 1-.y - ra ss. 5ir "j .i 1 or h. . e '" 

LI'~ ~ ~ 1: ci thc.e t a~LintdL - c r. c.)tf c.*u;rinIb vyeaui nd se C:I.. 1 wrIcl.u"p t (1-1 1 i st : Y1I .-,Ia or :nPan" (:o ru t atr.d eI -i1 
C " c I c's w 'i-. :u i ntI .rx, c':ri. 
Lhr' 'Ii I-'Ji 1 )at.:j t of ) V ' I. . t(eI 

I.:'!. .. .y, :!i r a . a I2:* . fencd o7 .y p: 
1. FIu, WlCi Iaq caUryii 

:r,- I ( .i 'i t ,,1 i. Ci:i.II'' tv .d p -1 es1 s i t(:1f cant.1 y .q eC) s.
*. : ,...Lu i'i deS enIni r it., ri r'giual ohat a of 

ci a.'1, :':].:1 i !,II I t ....: from in'1 !1 "i',' rc 1.|1w: c:os.L i rr~~licjaL-i o:n ei17d 

Li '. ::. , . ' ,er rnraliel. c: i -!i lh: : 'i.. L b.ei 
. .c!-C.. pr!:; c-:,, ILid I'r I-II"J n I 1v. iAt.h 

c (A 'r .1(, I. . (/ c: L .. I-I c apc:t.0 I ' .r li I- t Ii , -1!.:,a,1t k tr: tic aI .. ar 

. i.J. :i J.I C...Yr Eti C t E I, C) t v I o, oub]. ces Ei aL. of the ann Lua :I 
d. anId .-.p 'r ., but1-1c1 i I:.i'v ,: 1:lTb-:i.v r.I-:aryil -i c: a 1aC: i ty 

).. q _as.'.-.t.I I c + t h: p1 an I: cid L d e r
ir *,,,. r', r ' i.'1.J i c.wevr :ifi anrw at Clop S (raki. s an d 

.?.s),, l .l :i. ed,I:,a 1riatI.-:,d il- 1 d .er'ti .I.. t heli " annu.al carry',ing
 
(2C a) a 1: v w :I i i.ir1nc: r 4,5f 5 unii ha,
't ,-se to .. sheep n i t h 

TlI,C C.rp:a .: c:'- c:r l a t .s.,c or clover.. " a.l{:1 Fai1) t y /r-yegrass 
Comi:nrInrs:i, in c:ul. iavat,ed pasture- of Puno, especially in
 

Limc, FI-(IrIa iuL tyhe / .e severe i ami tat ions 
when consider-ed 
f or thli ' h:i ti 1 denri ty poopulation areas aroun-ind Lake TitAic-aca 
edi. ::b al so I 1,AI. cen sity tnifmals). Rather., annual"h of 

spei: i. e thart.ego:1 e 1ess +1.n:-:nced inp t and can be used 
c: ,m_). e 1:. y E.very year' w:i. thout reservi ng any growth for
susta:i.ri .id y i elds i n subsequent years are more productive (in 
t erms f:1 proper carryin-ig capacities) than the perennial 
p .1aii s ,n I: 

A note o cauti on, ho.even"., concerni ng Col tivati on and 
gat:i.c n,:i...-. Cult:i.vatd crops were no more productive during

the c.i-C.:-jl-V than nat i.e pastures., unl ess they had 
ir-ri gait:i.n, Al though :irrigati on :i.s higly promoted in the 
Department (: t-.-:'n there is great,l 
 deal of information 
that mst be gathered before it can be recommended for the 
200,, 000 tat. that have been desi gnated for potential
:irrigat:ion. Availabi:i ty of water during drouht., access of 
commu)j.ties to available Water and sites (soils, species, 
12:1luate ) adaplled .3toi rrigat:ion must be determined. Not all 
a I s 1--es d o . rnat:ed potent :ial 1y i rr i gab I e. in1:r : L1.y 
reality., will respond t ):ii"riga': ion as proposed. 
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