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The Nature of Saline and Alkaline Soils of the
Peruviam Coastal Zone

A. G. ZAVALETA
Department of Soils, Faculty of Agronomy, Agrarian Universily, La Molina, Lima, Peru

The Peruvian coastal zone consists of a narrow strip of land which
extends the whole length of the country from the border of Ecuador in the
north to the border of Chile in the south; to the east it is limited by the foot-
hills of the western range of the Andes, and to the west by the Pacific Ocean.

Its length is approximately 2,000 kilometres, its width varies from less
than 5 kilometres in the south to over 100 kilometres in the north and it
lies between 3° and 18° south latitude and between 70° and 82° west longitude.
The total area is about 145,000 square kilometres, which represents 11.3%
of the total area of the country, but the area fit for economic exploitation
is about 10%, of this total, owing to the desert nature of much of the zone.
Tn this area live 28.9%, of the total population of Peru. The density of popu-
lation is 21.5 per square kilometre. The agricultural importance of the coastal
zone is fundamental because it supports crops of high export value, such
as cotton, sugar cane, rice, fruits and so forth.

The rainfall is so scanty in the centre and south of this coastal zone
that it hardly reaches 50 mm. annually, whereas in the north it is as much
as 300 mm. a year. The annual mean temperatures lie between 16 and 24.3 °C,
the latter being in the north. The rainfall is so low that it has no direct effect
on the production of the crops, nor does it produce any effective leaching
of the soils.

In regard to the geomorphological character of the zone, of especial
interest are the so-called “tablazos marinos” or low-lying coastal plains
in the north and centre of the country, and in the south the “pampas™, both
of which are of marine origin and therefore potentially rich in salts.

Tn recent years the salinity of the cultivated lands has been increasing,
and it has been calculated that between 25 and 30%, of the land under culti-
vation is affected to a greater or lesser degree by salts, while large areas
are in fact going out of cultivation every vear.

The genesis of these soils has been affected by one or more factors,
such as the arid conditions, the extreme heat and evaporation during the
summer, low-lying topography, intensive and often inefficient irrigation
practices, high water-table, poor drainage, etc. Therefore a proper identifi-
cation of these soils and a classification based on genetic principles will be
valuable in bringing about their improvement. Soil surveys carried out in
different parts of the Peruvian coast have shown that almost all the soils
are saline and/or alkaline in nature.
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420 ZAVALETA: Saline and Alkaline Soils in Peru

Objective of the investigation

The object of the study being reported was to survey and record the
occurrence and nature of saline and alkali soils in the Peruvian coastal zone.

Survey of salinity and alkalinity in soils

Field trips were made to different areas of the coastal zone where botl
non irrigated (dry) and irrigated lands were studied. Since there was no evi-
dence of profile development in any of the soils the soil-samples were divided
arbitrarily in accordance with the different layers encountered in the profile.
Each sample represents a condition noted at the time of sampling. The soils
were separated into two groups.

1. Soils of desert origin

Extensive areas of level to gently sloping and occasionally rolling land
composed of unconsolidated marine sediments such as stratified clays, silts,
sands and gravel are found associated with desert lithosols along the entire
coast. Some of the sedimentary layers are salty, gypsiferous and/or calcareous.
Indurated salt crusts often as much as 1 metre in thickness are common.
Some of the more level and extensive desert regosols are under irrigation,
and several new irrigation projects on these soils are proposed.

The soils correspond to the World Soil Group of Regosols, or Gray
Desert Soils. The elevation varies from 0 to 1,000 metres above sea-level.
The water table is always at or below 1.5 metres below ground level. The
predominant texture is sand or loamy sand, and the organic-matter content
is always less than 1Y9.

Chemical analyses for these non-irrigated (desert) soils are presen-
ted in Tables 1—4.,

2. Alluwvial soils

The most important agricultural soils of Peru are those of alluvial
origin, which are of high potential productivity and form the basis of the
intensive agriculture of this region and amount to about 500,000 hectares.

The alluvial soils are formed by about 52 rivers which flow westward
from the Andes, and about half of which are perennial. The soils are not uni-
form in texture, because deposition has taken place under varying conditions
of topography and rate of flow. They are of variable depth, in general neutral
to alkaline in reaction and in many areas gypsum, soluble salts and caleium
carbonate are present. The organic matter content is low, ranging from less
than 0.59% to akout 29,.

Chemical analyses for these soils are given in Tables 5 and 6.

Results

The survey of the nature of the saline and alkali soils in the different
regions of Peru is by no means exhaustive and is best described as a brief
reconnaissance survey in order to obtain some of the more important informa-
tion about the nature of these soils.
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Sixty-four soil samples were analysed, with results shown in Tables
1 to 6 and in accordance with the classification suggested by the U. S. Salinity
Laboratory, Riverside, California. The percentage of the samples which fall
in each class is indicated in Table 7.

Conclusions from these samples

1. All the irrigated alluvial =oils sampled are saline-alkaline;
2. only 6.519%, of the non-irrigated desert soils sampled are unaffec-
ted by salinity or alkalinity;
3. 9.03% of the non-irrigated desert soils are inherently saline;
4. alkaline soils represent only 3.269%, of the total and are found
mainly in the northern part of the zone;
5. 61.29% of all the soils sampled are saline-alkaline.

Summary

This survey wae 10 the nature of a reconnaissance in order to elicit some of the
more important information about the nature of these soils in fairly general terms.
The following is the result of the survey:

Non-saline, non-alkaline soils ................ 6.519%,
Sgline: 8015 < s on sws e on ben e e sa 29.03%,
Non-saline alkali soils .........covvviiiane, 3.269%,
Salinedalkali- S6Il8 « con sn e we ws san s i 61.209

100.009%,

The formation of such soils may be attributed to one or more factors: arid con-
ditions, extreme heat and evaporation, principally in summer, high water-table and poor
drainage, lowlying topography, intensive and often inefficient irrigation practices, and
the pedogenic process involved in the formation of the original soil. ‘
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[Mpupoja NMPHMOPCKMX 34COJNEHHBIX TOYB (CONOHYAKOB M CONOHLOB)
B Ilepy

A. 3ABAJIETA
ArpapHeit ¥uusepcurer Jla Monusa, Jluma, Ilepy
Peawme

[MepyaHcKasl TIPUMOPCKast 30Ha TPe/ICTaBAsieT cobOH Y3KYIO nosnocy, NPOXOAsIyw 1o
Beell JJIHHE CTPAHK, H KOTOPAST FPAHHUHT C cenepa — JKBAA0OPOM, € fora — HYHIIM, C BOCTOKA —
Npenrophem 3anajHoil vacrn Ana M ¢ sanaga — Tuxum OxeaHom.

Jnuaa 371081 TIpHMOPCKOIT 30HB pHOUH3KTEeNLAO 2000 KM IIMPIHHA U3MEHSIETCST OT
HCeCKOJILKHX KHJomeTpon [B] Ha wre, 10 csoime 100 kv Ha cerepe. [Ipnmopekas 3ona pacnona-
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raercst MeXty 3 1 18 rpajtycamu 103KHOH wuporel ¥ 70 1 82 rpagycaMi SanajgHoH IOMroTel.
[Inomane eé mocruraer 145000 KsaapaTHbix KHJIOMETPOB, 4T0 cocTaBiser 11,3% Beeit Teppu-
TOPHH CTPAalibl. OIHAKO U3 3TOH II0UAAM BCETo UMb 10% OPHroaHbIX IS CeNbCKOX03SHCTBEH
HOro NpoM3BOJACTBA 3eMeNib, W00 DonbLAs YacTk 910l TEPPHTODHH HMEET IYCThIHHBIR XapaxTep.
Ha atoit reppuropuu >xuBéT 28,99, HaceeHus [Tepy. I'ycrora Hacenenns — 21,47 yenoBsek Ha,
| KBazpaTHBI KUIOMETP. DKOHOMHYECKOE BHAUEHHE NPHMOPCKOI 30HBI Upe3BLIYAHO BesHKO,
4T0 00BLACHAETCH BO3JENLIBAHMEM HA 3TOMH TCPPHUTOPHH Ba>KHEHUIHX IKCTIOPTHHIX pacTeHHH
KaK, HAUPHMED: XJIONKA, CAXAPHOIO TPOCTHHKA, pHCE, PASHBIX GPYKTOB W T. Ji.

FonoBoe KOMHYECTBO OCAAKOE HA CcpegHeld M IHKHOY uactax Ilpumopes upeamepHO
manoe, exe nocruraipmee 50 MM B rog. OfHAKO B ceBepHOH wacTu Ilpumopbs BHINagaer mo-
GoJibiue 0camKoB, ro0B0E KOJIHYECTBO KoTopbix Rocruraer 300 M. Cpenusst ronoBast Temmnepa-
Typa Konebaerca or 16 no 24,3 rpagycor LlesncHs.,

KonHyecTBO 0CafiKoB HACTONIBKO Majioe, 4YTOQ HeNOCPEAICTBEHHOrO BIIHSHHSA He MOMET
OKA3BIBATL HA CENLCKOXO03sIHCTBEHHOE MPOU3BOACTBO, U, ECTECTBEHHO, HE MOXKET ObITE M ey o
CKOJIBKO-HUOYAL 3aMETHOM BBUNENAYMBAHHM ITHX MOYE.

Feomopgonorudeckoe crpoerne NpHMOPCKOi 30HbI NpeacTaBisier 0cofuiit mHTEpec,
[IOTOMY 9UTQ 3Ta TEPPHTOPHSI ABNAETCH (taclazos marinos), To eCTh HU3KO JeKamAs pHMOp-
CKasl pABHMHA Ha CpefHeit i ceepHOit HacTsix TTpUMOPBst H MAMIACAMH B I3KHON YACTH cTpa-
Hbl, B CHJTY TOFO, 4TO TEPPHUTOPHSA HMEET MOPCKOE MPOHCXOMIEHHE, T03TOMY TIOYBHI COJIEPIKAT
GoNBIIOE KOJNMYECTBO COJIEH.

B rnocneanne ronst cojepianye coficil B mousax aroil TEPPHTOPHH yBEIWYHIOCHL, [lo-
AOGHBIM MPOLECCOM 0XBadeHo 25— 309, TCPPUTOPHUH, B CHNY 4Yero GoJbiUME NIOIIAAH BHIMA-
AT M CTAHOBSTCS HENPHIOAHLIMH LISt CENbCKOXO3STHCTBEHHOTO NPOH3BOLCTBA.

B renesyice STHX N0YB NPHHHUMAIO YYACTHE HECKOBKO ($aKTOpOR, B TOM YHCIE CYX0CTh
KJINMATA, BLICOKHE JIETHHE TEMITCPATy P, HHTEHCHBHOE MCIIADEHHE JIETOM, HHIKOE Tonorpadu-
HECKOE pACII0JION(EHHE MECTHOCTH, MHTCHCHBHOE, O/IHAKO YacTo OesaddexTHBHOE, opolleHue,
0/M3KHH yPOBCHB 3aNeraHdsi IPYHTOBBIX BOJ, chadas ADPEHHPOBAHHOCTE TEPPHTOPHH H T. 1.
[loatomy uccnenoBaHue, MO3HAHME 3THX MOYB M KJACCHHKALHA HX HA TeHeTHuecKodf ocHoBe
BECBMA BA)KHO C TOUKHM 3PEHHS HX MEJHOPALHH.

Hauubie moneserX 1 naGopaTOPHBIX HCCNEDOBAHMH NOUR nepyanckoil  npumopcKoi
BOHbI IIOKABLIBAKOT, YTO 3TH TMOYBBL I10YTH 03 MCKIIOUEHHST SIBISIIOTCA FIH COMOHYAKAME MM
COJIOHUAMH HMJTH e [PeACTABMST co00H nepexommHble (cMelaHHbIe) THIIB.

B pesynbTare HAmMX HCCNENOBAHHI YCTAHOBIEHO CNeAyHmee TPoLeHTHOe pacipe-
fefieHHe PasHLIX THIOB 3aCONEHHBIX II0YE:

HesaconEHuble H HeCoNOHIOBLIE (HOpMaJIbHbIE) MOYBLI . .......... . 6,519
34CONEHHBIE TOUBLI (COJMOHUAKM) . .vuvrunnnrnsnnnn .. 29,03%,
HesacosieHHbIE CONOHUOBRE [OUBBL (COMOHLE) ..o\ o'rr s 3,26%,
3acoJieHHEIE COJTOHUOBDLIE TOYBbL (conmongak-conomen) ............. 61,209,

100,00%,



