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Table 1 Area and Population in Peru by Province, 2001
Population
Total Area Population density
Area (km2) (%) Persons (%) Persons/km’
Coast(Costa)
Tumbes 4,669 04 199,026 0.8 42.6
Piura 35,892 2.8 1,564,794 6.0 43.6
Lambayeque 14,231 1.1 1,114,318 4.3 78.3
La Libertad 25,500 2.0 1,491,089 5.7 58.5
Ancash 35,915 2.8 1,077,580 4.1 30.0
Lima 34,802 2.7 7,600,534 29.1 218.4
Callao 147 0.0 792,602 3.0 5392.6
Ica 21,328 1.7 659,658 2.5 30.9
Arequipa 63,345 49 1,091,434 4.2 17.2
Moquegua 15,734 1.2 149,828 0.6 9.5
Tacna 16,076 1.3 285,300 1.1 17.7
Highlands(Sierra)
Cajamarca 33,318 2.6 1,429,058 55 429
Huanuco 36,849 2.9 791,581 3.0 21.5
Pasco 25,320 2.0 248915 1.0 9.8
Junin 44,197 34 1,204,938 4.6 27.3
Huancavelica 22,131 1.7 435,038 1.7 19.7
Apurimac 20,896 1.6 430,845 1.7 20.6
Cuzco 71,987 56 1,171,430 4.5 16.3
Puno 71,999 56 1,212,913 4.6 16.8
Ayacucho 43,815 34 528,235 2.0 12.1
Jungle(Selva)
Amazonas 39,249 3.1 413,540 1.6 10.5
San Martin 51,253 4.0 769,849 3.0 15.0
Loreto 368,852  28.7 901,115 3.5 2.4
Ucayali 102,411 8.0 439,630 1.7 4.3
Madre de Dio 85,301 6.6 87,060 0.3 1.0
Overall 1,285,216  100.0 26,090,330 100.0 20.3

Sources: Instituto Nacional de Estadistica e Informatica (Internet) for area,
and El Comercio, Anuario 2000-2001, Lima, (2001, pp.242-244)

for population.
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Table 2 Production and Consumption of Major Food Items in Peru, 1980-1998

Food Production (t) Total Consumption (t)

Consumption  Self Sufficiency

per capita (kg/yr) Rate(%)

1980 1998 1980 1998 1998 1998
Rice 300,038 1,084,145 795,185 1,407,628 54.0 77.0
Oat 800 946 9,965 49,555 1.9 1.9
Caniahua 2,331 4,076 1,894 3,329 0.1 122.4
Barley 97,870 165,831 109,755 167,537 6.4 99.0
Kiwicha 72 2,111 60 1,748 0.1 120.8
Maize Amil. 175910 230,450 149,836 202,478 7.8 113.8
Maize Duro 317,397 70,479 577,848 1,297,197 49.7 5.4
Wheat 77,148 146,285 836,828 1,376,927 52.8 10.6
Quinoa 13,993 28,614 11,436 23,330 0.9 122.6
Potato 1,511,933 2,589,338 964,018 1,701,389 65.2 152.2
Cassava 471,476 884,118 329,137 620,648 23.8 142.5
Sweet Potato 142,710 221,604 99,469 173,295 6.6 127.9
Oca 56,100 101,639 37,001 71,348 2.7 142.5
Mashua 12,958 32,859 7,779 21,304 0.8 154.2
Ollucus 59,620 116,897 40,996 82,512 32 141.7
Banana 684,245 1,321,890 407,066 786,535 30.1 168.1
Lemon 71,465 208,519 42,522 124,765 4.8 167.1
Orange 125,576 233,799 78,883 140,185 5.4 166.8
Sugar 520,327 449,582 448,154 1,377,210 52.8 32.6
Coffee 86,177 119,905 41,110 3,625 0.1 3307.7
Meat 408,615 868,763 297,275 617,758 23.7 140.6
Milk&Dairy 1,012,503 1,218,562 695,098 960,519 36.8 126.9
Fish 443,055 437,057 292,488 206,580 7.9 211.6
Asparagus 4428 137,943 174 1,594 0.1 8653.9
Maize Choclo 120,896 303,717 70,724 177,676 6.8 170.9
Tomato 67,271 177,878 59,939 154,707 5.9 115.0

Source: Ministry of Agriculture, Production Statistics (internet)
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Table 3 Production of Principal Crops by Region, 1999 (1,000 tons)

Sweet Maize

Rice Barley Potato Amilaceo Duro Choclo Wheat Potato Asparagus Tomato
National 1,955.0 169.8 2449 252.6 806.1 340.9 170.0 3,066.2 1749 1655
Coast(Costa)
Tumbes 66.0 0.0 0.9 0.0 2.3 0.8 0.0 0.0 0.0 0.3
Piura 2722 09 3.5 1.4 50.0 0.4 5.7 9.0 0.9 0.8
Lambayeque 436.9 0.1 13.4 22 740 6.3 0.3 1.0 1.7 3.3
La libertad 2437 218 9.8 16.0 120.9 57 316 2957 60.7 13.2
Ancash 19.3 13.6 19.1 12.8 48.8 48.4 16.5 105.1 5.4 4.1
Lima 0.0 1.6 175.8 3.1 165.1 367 1.3 1149 20.3 93.6
Ica 0.0 0.1 5.8 1.4 544 21.8 0.0 51.8 85.3 25.0
Arequipa 158.6 1.9 5.9 12.8 1.1 55 177 1786 0.5 12.0
Moquegua 0.0 0.3 0.0 0.9 0.1 0.8 0.3 6.0 0.0 0.0
Tacna 0.0 00 0.7 4.6 2.1 1.8 0.1 17.5 0.0 3.2
Highlands(Sierra)
Cajamarca 110.6 11.9 3.3 41.1 492 33.0 237 2247 0.0 0.1
Huanuco 145 88 3.2 16.0 15.1 32 121 3732 0.0 0.9
Pasco 24 03 0.0 1.7 3.5 0.6 03 176.8 0.0 0.0
Junin 42 239 0.2 12.8 8.5 1150 18.0 375.2 0.0 0.2
Huancavelica 0.0 2067 0.0 26.2 0.0 1.7 1.6 190.9 0.0 0.1
Apurimac 0.0 107 5.9 35.6 0.9 09 103 258.6 0.0 0.6
Cusco 50 159 0.0 279 114 112 9.7 1542 0.0 2.1
Puno 04 217 0.5 2.3 3.3 0.2 1.1 3447 0.0 0.1
Ayacucho 3.8 9.6 0.6 11.4 3.0 4.6 8.5 133.6 0.0 1.1
Jungle(Selva)
Amazonas 156.9 0.1 0.2 12.3 184 6.5 1.1 54.7 0.0 0.1
San Martin 3287 0.0 0.0 0.0 103.0 0.0 0.0 0.0 0.0 2.3
Loreto 100.3 0.0 0.0 0.0 48.1 353 0.0 0.0 0.0 1.4
Ucayali 250 0.0 0.8 0.0 189 0.0 0.0 0.0 0.0 0.9
Madre de Dios 6.4 0.0 0.3 0.0 4.1 0.5 0.0 0.0 0.0 0.1

Source: Ministry of Agriculture, Produccion Agricola 1999, Lima, 2000, pp 21-24.
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Table 4 Average Yield of Crops by Region, 1999 (kg/ha)

Sweet Maize

Rice Barley Potato Amilaceo  Duro Choclo ~ Wheat Potato Asparagus Tomato
National 6,275 1,190 16,783 1,139 3,403 7,892 1,290 11,256 9.375 24375
Coast(Costa)
Tumbes 7,046 0 10,231 0 2406 5.878 0 0 0 10357
Piura 5,596 965 7.476 975  3.472 2,710 958 10,582 6,758 12,046
Lambayequ 8,005 1,063 10,689 1,638 4,655 8,271 1,142 5,882 4,129 11,664
La Libertad 8,503 1,252 10,317 1.265 6,243 6,881 1.382 13,643 10,232 25,907
Ancash 7,025 986 12,458 1,226 4,797 8,482 989 7,813 4,853 17,498
Lima 0 1,590 21,682 1,692 6,451 11,469 1,533 19,759 5,929  28.139
Ica 0 1,667 14,076 2,685 6,457 7.849 1.176 26,757 11,295  55.551
Arequipa 11,135 2,421 13,064 2,555 3,479 10,587 4,485 24,136 6,688 22,464
Moquegua 0 1,368 6,833 1.483 2,782 9.987 1.381 9,978 0 16.667
Tacna 0 1,200 12,000 2,180 3,402 7.359 2,469 17,469 0 20,827
Highlands(Sierra)
Cajamarca 6,129 966 6,893 774 2,389 4,543 1,077 9,448 0 4,633
Huanuco 2,655 1,297 9,201 1,106 218 7.775 1,127 11,158 0 13,218
Pasco 2,694 1,582 0 1.596  1.570 2,968 1.551 13,044 0 4.000
Junin 2,289 1,450 11,625 1,477 2,139 11,137 1,493 14,641 0 12,000
Huancavelica 0 1,411 0 1,424 0 6,723 1,353 9,264 0 8.000
Apurimac 0 1,087 5,784 1,097 1,256 4,807 1,080 10,133 0 5.430
Cusco 1,454 1,479 0 1.806 1,535 16,321 1.688 8,096 0 14,653
Puno 1.376 1,019 6,558 1,144 1,288 5,571 1.089 8,754 0 5.000
Ayacucho 1,648 818 5,949 761 1,598 4,910 852 9,508 0 7.077
Jungle(Selva)
Amazonas 6,051 1,000 6,034 832 1,806 2,508 1,048 12,172 0 4,444
San Martin 6,623 0 0 0 2185 0 0 0 0 8.018
Loreto 3,141 0 0 0 1816 6,068 0 0 0 6.484
Ucayali 2,752 0 8,172 0 2,327 0 0 0 0 7.387
Madre de D 1,435 0 7,280 0 1,382 6,479 0 0 0 7.000

Source: Ministry of Agriculture, Produccion Agricola 1999, Lima, 2000, pp 21-24.

Table 5 Import and Export of the Major

Agricultural Products

1998
Quantity Value
(tons) ($)
Import
wheat 1,164,848.8 155,543.1
com 1,041,490.7 99,769.4
sugar 345,083.5 73,287.0
rice 149,874.9 53,113.4
fruits 57,582.6 20,019.3
vegetable soup 47,733.0 20,204.3
cotton 43,547.8 62,990.5
oat 35,591.5 6,158.9
cacao 1,339.9 1,423.5
Export
coffee, tea, mate and species 118,429.0 288,587.7
sugar and sugar products 84,616.5 29,381.7
fruits 74,175.6 96,928.9
tuber and root crops 63,905.8 82,465.9
cereals 3,984.2 6,403.0
cotton 853.4 1,554.1
Source: Ministry of Agriculture, Hoja de Balance de Alimentos

1997-1998, Lima, 1999.
Note: One US dollar is approximately 3.5 sol($) in 2000.
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Table 6 List of Major Andean Crops

English name Scientific name

Japanese name Notes

quinoa Chenopodiumu quinoa X7 T AYHOREE, BE LTEMICTS

kiwicha Amaranthus sp. XU vFx  baBOBBIE, FRICHA

canihua Chenopodium pallidicaule 71 =7 T FROGEBIE, ¥ 7 O

oca Oxalis tuberosa ) 71 2SI BHEY, IBR U T A v T A
ERRICET D

ollucus Ullucus tuberosus Aoz YV LT YR EHEY, R LT E TS

mashua Tropaeolum tuberosum ~ a7 J UL UREY, IBR LT E &S

tarwi Lupinus mutabilis AN 4 Y ARNE T AEEY, ERLIZTERT D

maca Lepidium meyenii ~H T 77T RHEY, BER U7 T A

yacon Polymnia sonchifolia Y—a X7 By, AR L7 i T ER & )

Table 7 Potato Cultivation and Yield by Province

(1998-99)
Total production Average Yield
(tons) (tons/ha)
Coast 779,537 13.93
Tumbles 0 -
Piura 8,952 12.00
Lambayeque 1,000 5.90
La Libertad 295,668 12.54
Ancash 105,090 7.79
Lima 114,921 17.37
Ica 51,775 26.43
Arequipa 178,605 22.88
Moquegua 5,987 9.96
Tacna 17,539 17.38
Highlands (Sierra) 2,231,968 10.27
Cajamarca 224,731 943
Huanuco 373,180 10.78
Pasco 176,847 13.60
Junin 375,245 14.28
Huancavelica 190,938 9.22
Apurimac 258,555 10.02
Cuzco 154,169 7.98
Puno 344,748 8.72
Ayacucho 133,555 9.38
Jugle (Selva) 54,739 12.19
Amazonas 54,739 12.19
San Martin 0 -
Loreto 0 -
Ucayali 0 -
Madre de Dios 0 -
Overall 3,066,244 11.04
Source: Ministry of Agriculture, Produccion Agricola

1999, Lima, 2000.

O, 00bodbooooboooboobooobooa, oa
goobooobooooboooobo, boobo, oooa
ogoooooooobooo, ooobooooooboon
Oo

OO0o0O0Og (quechua)

ogoooooboooooooooooooo, ooa
gooooooooo, booooooooooooo,
goooboboododooooooooooooooo

Table 8 Average Yield of Potato by Variety

Average yield(t/ha)

1988~89 1989~90 1988-90
Perricholi 234 18.4 20.9
Revolucion 16.9 21.1 19.0
Tomasa Condema 21.7 13.5 17.6
Canchan 21.0 12.9 17.0
Mariva 19.6 11.7 15.7
Yungay 16.4 14.1 15.2
Source: Ministry of Agriculture, Produccion Agricola 1999,

Lima, 2000.
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0000000d, 0000000000, 00000
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6,768 m

4,800 m

PUNA

potato, barley, maca,

llama, vicuna, huanaco

4,000 m

SUNI

broad beans, olluco (olfucus tuberosus)

2,300 m

QUECHUA

maize, arracacha, tomato, pumpkin, papaya

500 m

YUNGA

avocado, sweet potato, custard apple, guava tree, plum tree

Fig. 2 Model of Ecological zones by Altitude in Andes

Table 9 Comparison of Conventional and Organic Farming of Yellow Potato per Hectare

Conventional Organic
Value($) % Value ($) %
Material cost 4,038.25 60.7 3,532.00 59.8
Labour cost 2,615.00 39.3 2,370.00 40.2
Total cost ($) 6,653.25 100.0 5,902.00 100.0
Fertilizer
N 190 193
P 160 151
K 120 30
Total production (kg) 15,000 11,800
Of which, Grade A 7,500 7,080
Grade B 7,200 3,540
Grade C 300 1,180
Price ($/kg)
Grade A 1.00 1.00
Grade B 0.60 0.60
Grade C 0.25 0.25
Gross income ($) 11,895 9,499
Net income (§) 5,241.75 3,597.00

Source : IDMA-Huanuco, 11 Aug. 2000.
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Summary : Peru consists of three agro-ecological zones : Coast, Highland, and Tropical Rainforest.
Many kinds of crops and animals adapted to local conditions of Andes over a long history, and not
only came to constitute unique highland agricultural systems but also diffused useful crops to the rest
of the world. Especially well known is the adaptation of potato in Andes. In preparation for a full
scale research in Peru, this paper aims to clarify agricultural and ecological characteristics of the three
zones, examine agricultural production trends in recent decades, and discuss technological and
economic aspects of potato cultivation based on field study conducted in the Andes. Although
Andean agriculture may be characterized by low levels of productivity and income, it is expected to
play a greater role in increasing domestic food production in Peru. Not only government institutes
but also NGOs are actively involved in research and extension for the promotion of Andean agricul-
tural development. Ecological agriculture promoted by one such NGO will be taken up for a case
study of potato cultivation in highland areas.

Key Words : Andean highland agriculture, ecological agriculture, organic farming, cultivation tech-
nology, economic analysis
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