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Three principa.] types or systens are to4be recognized in the study
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of the. hghly specialized agriculture of the ancient1Peruvians. In
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tiie lower vulleys, at altitudes less than 5,000 feet. farming probably
t1ci1 .rR ‘‘•t ‘—.i lIf hi ‘.l.I .I;.’:nI’i ‘oU’J’’’ 0•[)1 .i:’’ >‘‘.

was limited to the more primitive milpa system, the same that is
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still followed generally ‘in -tropical America in regions of low ele
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vation. Under the milpa system .a new farm. is made each year
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by cutting and burning the trees or bushes,- -which clears the land
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for planting and renders cultivation unnecessary. In some countries
it is customary to raise a sçcond, crd1’iW y’
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ously. There must be a new growth of trees or bushes before -the
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same- place.can be cleared again by’burning. I
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Above the milpa belt, in the intermediate or temperate valleys
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of the eastern Andes -.nt altitudes ‘between 5 000 and 11 000 feet
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agriculture was . of the terrace.system, which the ancient Peruvians
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carried to a higher development than any other. people. - The mega
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lithic retaining walls, built of huge rocks, unsquared, but fitted to
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gether with pr,ecision, testify to a high degree of industry, organi
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zation, and skill, and must be reckoned among the chief wonders of,
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the ancient world. Hundreds of square miles.of land were reclaimed
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by straightening rWers *alling, filling leveling; and covering ‘with
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a deep layer of fine soil. All of these artificial lands had also to be
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irrigated, often by carrying the ,water channels for many miles
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through craggy mountains or along precipitous slopes. .After being
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cropped with maize continuously for centuries the terrace farms are.
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still fertile, and--have enabled millions of people to live in a region
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that in its natural condition could have- been of no use for agriculture
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the climate is colder, moistureas more abundant and the slopes are
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more gentle. There is less need of terracing or of irrigation, but the
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-alpine grasses and - other small plants. form a- dense, fibrous turf a
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condition like that of, northern countries where the plow is the basic
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implement of agriculture. Though the early accounts show that
llamas were employed extensive1y as beasts of burden the ancient
Peruvians appear to have devised no means of using these animals
for dr ,5uiposes !or’tO I àsit in the I öultivätiOn of -thé)soii. The
farming of the mountain grasslands was done by human labor,
facilitated by a peculiar implement for breaking the sod.

The Peruvian foot plow, iñ th Qüihua language called tacUa
or chctquitacl2a, consists of a rather -stout wooden handle, between
5 and 6 feet long, shod in modern timeswith an iron point about 3
inches wide. and. two or three times as long. On the left side just
‘11111 fIf ‘it l’J\(l’’’I I’’’I II ‘I( It’;t 1— I IttItlIt Ill ‘I— t. I

• above the iron point, is a fOot rest, bound to the handle by -leathern
III _—ItttI if ‘ft J J’’’’’ftj •.1tJ it lift J’’I’I’’j; ‘).‘.it :i’’,’ . ii. ‘i ‘,ttI .1’’

thongs. A few inches farther up is aother rest attached . in1 the
(ft tI ‘1 11I •ff: _.t’)’t III1.t. I II .‘_‘)f If If I ‘ ‘.—. •‘‘) - It III( .‘

same way; projecting forward. The second rest; is for ther- left.
-I II I I • •. k__ ‘I

• j I 1’. • -‘‘i’ —f I’ I ‘1 ‘ I I’’’’’. I ‘If I I I I

hand, which thus assists -the foot in applying the, weight 1of the
—‘ I’’ ?Cft (I -fIO’ i ii :111 •I ‘1! ;‘• . ‘‘..‘f’l’ ‘‘ , II II

body tO the usffing of the implement into the soil. Middeñdorff’s
:f’f’) I’)I’t ‘ 1.1111 — .1 .f•f f. I; ‘1.11 , II I) LII1II1!

idea; of the tadila. bemg worked with both feet. may have been sug-.
Jill:, ‘if J f—’’l’’’_)I’I I ‘ill!l :‘ ‘—.t1 i’) ‘‘I,’Ifti tl’I —‘ ft .lI’’

gese,by the piesence of to projectiiTg p.eces, b4iton fcot
would b needed on the giound. ‘ - . .

‘
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Other names . for native Peruvian plows are arma and yapuna

— III I’(,’’ If(J 1’’’’ ‘I1i Cl! It’’ .II . J f - I C’I I iI . ‘I ,_,t..1-)Lr.i-•f
recorded by Holguin and Middendorif, respectively. The verb. to

• ‘f I ‘‘f.) I ‘‘I ‘III—.’!.. II
‘ I ‘C l’..l’l.’’ /t.. - ‘‘l’ I. i ii.j

plow is yapuy or yapuni, ‘tndyapuk is a p1owman In the Ayrnara
la,nguage, spolei in the hgh tab1lelands around Lake Titicaca,apa
is field oi ‘fam, córrsidiñg o; châc’a in Quichua. -A’moig the

f it’!. ‘ - Ij’’ _. f. I . ‘t I. r’ :‘.> •‘. .11,)
Quichua11words that 1m’y be related to tacfla a1re tacllamz,.he
13ii of the hand,’ aid a.cllani neanln t .lap oi. tokned +hiéh

I 3_ III It J (j I III If I I I tIf U I
- might refer to .A.oher yerb, t&Jyaiu, pianing to fix

fo ‘l’. lashing ‘oi’ th.es h’e ‘

—, ‘1I’() ‘I fl• t’ ‘
‘‘I’”’ - ‘ ‘ I. ‘I—’ - . l’ - f- ‘I - -l Cl 1•’

ahd-’ the hand. Holguin ivesuricna as’ the name of the foot rest’
.1 ‘‘I ‘I’)i’fiII” •I

‘ I F ‘. (>>f”.’)’I ‘ . l,.tII-—Hti Ifl if)

of the tac72a. The word chaquilpai is defined as. a part of a chaqui
)-r.’11r! I lIft:i )‘(,j , — tt’’’l ‘‘I I’ .Iit’ ‘ r Ht’)I’t ,.

tadila and 1uisu as a stick that is lashed to a plow.
JI•’’” 2II’’I’)—I(rl ff(’i’ .IF ‘ / I .‘C.C ‘ II I ‘IFt - •./•l — •f I’”’IEC-I’— ‘jThe plowmen do not. work alone but two together so that their -

,11_i ‘Si I c1I1 ) IC’’ Itii’.’ -tit’ f,’).”9 I) II). . i;!I_ /ll C ‘,I-t) Jf
tacUas enter the soil only a few inches apart under the’ same piece.

‘‘I I_fit •[‘ 1’’’’’ CI —I ‘If! ill’ _f I ‘ ‘‘ ‘‘III ‘l ‘I I’”’’’’ I ‘‘I I f ‘ I’J’’ I
f sod, wffich is then pried up. ‘A boy ‘worñan’1mee1s infroiit of
ii’cI ‘19tJ - .Otifli .Ifflfl’fi”.— ‘I1 IJII)I Ft —‘1ff’ lliLfflPt 7!i2I’1’’ Itno’I
each team of plowmen to turn the sods as fast as -they are loosened.
‘‘1I 4i(:fJ;I GIt, iI’iI ‘3tI —‘]Vfl!.Y’i”) •f ,

I ‘III “ ‘S IJ. fl 1,4cIo’Iz)
There. is also a special word- .racra ‘defined by Holguin as- the -boy

- , ii lq(’cr t:’ “fIn f)tI lJ;
., ‘.I Itt’ 1!!f 1:fVI9l I’t_,who,turns the sod in .plowing. Effort is required in. driving the

‘)‘II’fIff’t’2Jl “I’ll “JI I I! ‘) fIrtjfl ‘BiI P.’.Ifo) 1W: II,IiII’l r1’1 iftI’ tjI ., I’lIL
- tadila into the ground, as well as in prying up the sod. - In the

rarified atmosphere of the, high altitudes plowing with the tabUa
.,1’J’ I I 11)11. (I, flit • t I, tIll) 1 • CC’)1- 1J1 lii: ,— ‘ 1I’l ,

‘pit: LI I —‘ LI’
is very-strenuous exercise: The men are soon out of breath, and ,the

1(>I- i’! lirlit •ii:j;Itf’l;’ It ‘‘lff .-‘f,,’ f’’’ I,’ I ‘‘ fill’ . I,Ii1II. ‘‘II
work has to be. clone in short heats. While the operation might
bâddi, t a1tlità11e i encé--l

I-’’ ‘t’1!1 , fif0’illnI .-.i1!”i) Iii’Ici’ .Ifl!fIl’ ‘ ‘‘‘ti ‘i ‘: ‘ ‘. •‘I’. tI!Iç
of handling the tool, the tearing of the sod, instead of cutting it

77 jJ .‘fI’ Thfl1!’ ‘,I’’I,,iJ it IT’!’ If ‘fl 1 I’ •1Iff , ‘)A’ II’!

and the turmng. of the sod by, hand instead of lifting and reversing
it with the spadeTh&tacUa islik at.narrow spade; ‘or sud.tbut



.j :r •z F00T-PL0W/AGRICULTURE--COOK. ii: i. :11. 489

this’töoF’has;ai ‘sharp butting edge,. ànd isusedi tOLe tirate thist1es

or otheidee-rdotedweeds, notfor breaking. theisod.! Ii;!

)kTbework1thatw’as béingt done Oh heloesaiongthe pa ofLa

Raa,infthe middle tof Apxil il915: corresponds; tO -fall;plowihg in

northern latitudes. Only; narrow’strips.ófsodwei’e beihgtuitheçli at

thi ;time.’, mâiking the iOws vhere the’potatoes iwere to ibé planted,

biit.all”àf the ‘grOiindis brokn lateiaid the tough sod disintegrates

during the long growing seaoh;intora’loose;blackuil: Theacültiva

tiohofpotätoes is carried to an altitude of more than 14,000 feet on

thI southrni slopeã of the valley in the district between Santa RQa

aidrArarañca. -. ‘: f
.Aricu1türe .in.the high altitudes becomes strictly subordin,ate to

ipastdral activitiè the feeding of flocks of llamas, a1paca, anl’sheep

onr,the grassy !lands above the range of cultivation. The hardiest

;varieties fof potatoes are too bitter to be eaten in the fresh ste, but

drid as a reserve stock of food, after freezing, tha,ing, and

4-eadiflg out the juice. The natives are familiar with/the names,

:habite,; and distinctive qualities of many varieties of ptatoes, in-

• •cludiiigsderaLtypes that are very different from any own in the

4jñited States. 1 ;The flavors, colors, and textures ofthe different

-kinds of potatoes are as keenly appreciated among tie’high-altitude

people ,äs the, varieties of apples or peaches are with i’s. In the pass

çf Panticalla arhospitable Indian farmer favored us with boiled

.QtatoeS Ito ëati out-of hand, and insisted that we 1iit the remainder

•ofour :treat” in’ our pockets. The flrmtêures and distinct

flVQrS pf the: Peruvian varieties may bedueiñ &part to their being

Jess1açg,tçd.1by cooñng, since temperatures in

Potatoes arenotbakdr roasted, fuel being too

scare..) •. .

:- the’,upper lniit of-agriculture in the pass of La Raya the only

crop assoeiated ith the potato is a small species of cienofodiuni,

i1eclka,: (canyéwa). In •the year after. potatoes a crop of

‘eqi/ua isgroi pnth ,srpei 1Witl1po adna1;prpargtiqn.

.Tl caiiais:not,the,.sarne as: ithe, btter pqn ‘qu1’noa;.whic,l.is

1at og what o.iex1eev.at.i9nS, ).pt, isam,alier

Jl1erseds,! not
np5cu1iatio,1andis.gatl,eied1b.pulling

‘p, itlie p1ants1and11pjjing tn pp. 1an1ts, e.ieds,e

.ru6bed outiby hap rag soon. as gatled idaflr

eindried-and;winnpwed the; are

meal that is, similar to the gflo.o ary1aersaiid:

for food, in the same way, by shepherds in the mountains ,oxtray,e1ers

;Ofl.jthe.1)ad.,1 . . . . ;, . t!—;i,’] fII:1/!f
‘

‘I

Wee.d and gae •ine .popi,p,n.pf iso

is growing, and the land is left as pasture -for several years..before
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;aiiOth’er p1owing i atterqted. ..,he.peiipds ofscñltivatiôñ3,áret6o
short to break giassesIancl otlerplañts in
th’eIsoil,lsoithatvèry’djtile ‘thosion icntaké placei I1iflfavojble
‘locations Iti ssteimis’permanent[ and there isrndthihg to sh6wfllo
long ‘it ‘iias ben’ in’!oertion àr how imanyitimes•theod has been

• .urnd ‘Uncounted .genei’atioth hav ilivdin thehigh’lands,ind as
iniichlabor may haye bech applied toiplowin iwith, the Itdll&.aS,iii
btii’ldiig.’3th allsjteiiaces. iartificial*ilands an& caqueductk pi;the
310 j)’jj i,-I ‘ IJ ‘11)111 (3 ,,,;hj, ii,: I ‘iirianoi’estr.iking’systein
V.V\’

JJfi,1-’..// I -,,I ti I[-, ‘j{ itofagriculttie thãt
V

V was developedI.in,the
i V -il 3: -, .‘ ‘ i [, i[ J iñterinediateV a1ieys.

: . iIF .t’ 1’ ‘ 211i1,),i Ii 3liat,inoitcher:n.
)VJ{I)1 Ill •3Tr) •[V ,;r ‘)JiJ •,-r( 1i: ilurdpernar8iiia.iv3e
f3,,J —“i I tT). :1 )t( (3 . ihd JaSse1d±Vtlirough;a

\Vfl 1,3 .3 •f)JL _f,,V [stage i;corresponcLing
.3—.’!333:II ; 33\I• II ‘ ‘ —3’ t: ‘I’’ .‘r ito tli foot—]ld4v;ag—

;,‘ I .- iii,:;,’ ‘iiduitiiie1of.;Peiü,;i’s
‘3. , “1

V

V U’ - . h-dj
V

3 JV i!a1 of. ia iniiiar.iiri—
.3;

(V

V

IT •;33;j.)5j, I’ I’- )3 .r plemeñti(in thehH
111 tjj’.’t i.,; ‘‘‘r:3j: .‘ —;bidesf and a’loiig’.the

j’ •:, 7!
, VV.’k.1

. ‘,‘,r,’3:1 f: j3t,VSt4 chstnitöfI iibe
33 it ii’’ I 1 1 I ‘Scotcli[Iiglilands

3 3 33 V’il TI ‘,i . T’he Gaé1iii.1ne,
H — 11 1 ca8’dh,rom, is ‘ex—

V. •,V

fl ‘;j,’laiWe1d’4aalhcon{_
‘t ,,;.,,

V 3)133

V

V

and chrom, cröOVkd

3, I• i’’. ‘i’ .3 ‘ ññ.’d i’dfinèlin-the
FIG. 1.—The ca.scl,rom or foot-plow of;the Hebr,des, from Mitchell’s V

“i “ Standa’Ditiofi
3.33•I• ‘1 fl 3 .3 V/f

lV!áV;a3 hi1iianl’ie1c
orbog hoe’fdr stoiyTgroundl1 Called low ‘md crook s1’mde”
A1dèFibd’an’d fihud e’ntill ‘M

•7 •fl V * .. . 3 •

V

lar to the tacZl’in’ spite ‘of several! di-fference&-in ‘detail, .suchuas!a
làigér’’oi.t, áthoIé distitéUv ñéitlk&b dfIthèjhañdl ind

I
..

•LVVV__-th& lack.’ of’ a separate ‘hand rest,’ -in’ addition’ to’ the”foot rest!’ VThe

1’-

V
V • V .4 T..1. — —. •L 1; I _.mechanical’ principle is the samethe use of the Iweight’of the body un

3 •VV IH’”’ IV[ .31 .f -. I V1breaung the’ spil. ‘it might be said of the tadUa4’asof theIp1irnitiVve
I . I .- • •,. ,.,.•.,.. 3 3.,, — . . VJV• *European implement the work which- the ‘cachrornitdoes ‘is neither

1teniblé’in’ aiXti’tr qdlit’d tlul’erèt h’ OneVbñthi t&its
• j,H ‘‘ -T IT III • I ‘i-,J .,i1— i31.?i;./ !JiH fl. I 13 .3 ‘, ‘I

The Peruvian foot-plow agriculture may be stid to1he’ lad”t
vey’imfritaht’relhtionto the pi esent ‘mgricultiire of fbithern1Euipe,

I The Past in the Present, p. 113. - V
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seeing that the northern nations have become so largely dependent
upon a Peruvian plant (the potato), the same crop that was the
chief basis of foot-plow agriculture in Peru. That the laborious
native system of plowing the potato lands has survived the Spanish
conquest is easy to understand, since the Spanish colonists had noth
ing better to take its place. Spanish methods of plowing with oxen
are now in general use in the dry intermediate valleys of Peru, where
maize and wheat are the principal crops; but these methods are
poorly adapted to the sodlands of the, potato belt in the higher alti
tudes. The primitive plows of dry Mediterranean countries serve
merely for breaking and stirring the surface soil, not for cutting and
turning a tough sOd. Even a name for sod seems to be lacking in
Spanish. The Quichua word is cliampa, but in Quichua-Spanish
dictionaries cliampa has to be explained as “ turf of earth with roots.”
(ce8ped de tierra con. rartces) , or “clod of turf” (terrort. de cesped).

Although the potatoes and the other Andine crops are not con
fined to the soils that have to be broken by the foot plow, this im
plement may well symbolize the agriculture of the highlands. A
special problem was presented by the mountain grasslands, and was
solved by means.of the tacfla. The native hoe, or lamqa, sufficed for
the agriculture of the intermediate belt, and the axe or the cutlass
for the milpa system of the more tropical valleys where new clear
ings are cut : and burned each year. The foot-plow system is like
milpa agriculture in that the land is planted only at interva1s,but
in other aspects—climate, soils, crops, implements, and methods of
farming—it is widely different.



.Nf ( - - :-liiJTr ‘;)i W(Tl’I’OO1

iii’jI 1I’cf I 719g1:; ( ‘)fk)H9d ‘uii;iI efIOLji;1i i19(IiHif[ II .Ji;II xcii ‘j.

—i;,, ‘iir; .‘itIl ( OtHJO(J 9111) iI ;lq •HJ’j7ij-19’r 11 1( (IF

.ijw-i iI ill .idT jJ1o1. w ry IrI-Jir,I; uofq-too Fo i -,;1 iiI’
IIifLgt ‘IIi h’iii ,iii 11 I)fiHl 0,-I; II J ‘1(1 )il7i0 q F I9jiH oi

—1IiD!.i 11191 IificlI(y 1 .171 :tr’ 91(1 i; Ti .bTfI;i 21)1 (III oi i’t’ 19IJpIiY)

i)ZL’ iiii ‘1 riir,u[ h 1,oiIi nr 1I—r;o-1. .‘ir;fq )l .Ii;3 OjI’ 11911 L

•-i I : i;:ihiii’’ 9 7 1> ‘III 1!i 11f1.1 lii 71013 911.1

‘yii; ln>iI’, ft ‘ tJ 1iccl (f0t9 (l9f1911ii 9111 fit;; 11:91!! 1011:- 9’iil:f1i

-131,: wi’icf r1i ii ii- { n 1;iOff ‘ IH 1; Jjiil:f. . 0:1 bic,i:bi; ‘i1iooc
971911 19_J11Jf1L109 1)Bf)i!1iIOIif 1 Vii) 1. 770[(I ‘it i’Ilq 9r .)f9I)LJ.i
Ir,j: !1Ti 19 10± lii. [toe ;xr1i II odi i’i’i1 lit;: iii.ii;’; I lot ‘(I.9W111

cli H ii 0(1 uI. Iioa 101 III;; f!•!:’1. .IJ’ 1: _11.if1’l[J)

ii tIJ;(’- t:1J11911i IIL III 1 ff1 77 ciibtt 1 iH .f1—Iflh1(f

1’Ii O’X II fl rh-i i;9 1!) 11191 il; [J Itil;1([X9 9(3 :j: ui ;o \- 9Il;liui3Oih

(o,t: ‘ i’i •t\) h;tI !1o .bol’ • ‘io. • -v ;‘\ \ .-v;)
—(TO’ -iou ‘itO 1-([O’13 9,111 nJ. s;uI1o 911± 1 Il;: i’,It:ic i ‘,fi 1f32IJOf13[L

—Il!! —H II .7101(1 -Ill’ 911 VtI 1191u11 ‘1(1 Ol :;trd :1,; 1± L’;. ill t TI’ liii
/)Iliif ‘i,’I (I) IC, 9’iII[10.ifl20 9ff 9N1.I’) If17f If/I ‘[1111 dO t[r91(1

i:7 Iii: .[)11J:L ‘: fli 11111150(1! 1)11± 71 h’i 1;.’yt —.;i rito[do;q Ii:i-oq
I I) )‘11111 f\i-I;: 70 .9C1[ 971±1:!! 9iH .-Vc ‘i IIJ To 1if:’nII 711

:‘°

i ouf —to •15X1; Oil lot,: ,il’ ;1 9t:lIr)C II LIII I ‘)I I ‘;; f-,IlJi[ir i-rt orl±
-1 > • ‘y-,if, j,ff: / (iT 9101 1J1I)lIt)1T. I; [1191 911± tol

11191 1-’ 7/of —1 ‘1 ‘ II .1!; ‘7 l19;;’ 1)0119’ 1!;; ii; ‘yiiu awli.

ii;; . Ir:’;’;toi i: ‘if J,’J}1lI:i’ i I i;;f ;3 ; •;;jIIi i-iu f Jilt

II J’OLIJjtlI ij91 3!!’ Jic9ifIi .E-’f ) -‘ H . [t;i III’- ---1l)’-14fo :,cfto ni
- Jii’Y) 1 lt’)i0I’ hi ‘iiimri;’i



Smithsonian Report, 1918.—Cook. PLATE I.
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FIG. 1.—THE TACLLA OR PERUVIAN FooT PLOW AND THE METHOD OF HOLD

ING AND USING IT.

From the National Gographic Magazine.
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FIG. 2.—FALL-PLOWED FIELD AT THE UPPER LJMIT OF CULTIVATION, ABOUT

14,000 FEET. PASS OF LA RAVA. SOUTHERN PERU.
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A GROUP OF 11ATIVE HOUSES AT THE UPPER LIMIT OF CULTIVATION, PASS OF
LA RAYA. SOUTHERN PERU.
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Smithsonian Report, 1918.—Coojc. PLATE 2.



Smithsonian Report, 1918.—Cook. PLATE 3.
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A BITTER VARIETY OF POTATOES CALLED TUTU. GROWN AT THE HIGHEST ALTI
TUDE. NOT EATEN IN THE NATURAL STATE. BUT DRIED INTO CHuFos. NATURAL
SIZE.

From the National Geographic Magazine



SmTthsonian Report, 1918.—Cook. PLATE 4.
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A RATHER LARGE PLANT OF CAfIHUA. A SPECIES OF CHENOPODIUM, PLANTED AFTER
POTATOES, AT THE UPPER LIMIT OF AGRICULTURE. NATURAL SIZE.


