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Salt Tolerance of “Karmak* Cotton and “Early
American” Corminthe Northern Delta of the Nile

M. M. ELGABALY and M. H. MADKOUR
Institute of Land Reclamation, University of Alexvandria, U. A. R.

Soluble salts, when exceeding certain limits, have harmful effects on
plants. This may be due among other things to their effects on water uptake
and nutrient balance [1, 2, 3, 4]. The salt range above which plant growth
is affected depends upon several factors, including soil texture, salt distribution
in the profile, composition of the salt, plant species and climate. The present
study was intended to determine the salt tolerance range of “ Karnak’ cotton
and “Karly American” corn when grown in the Northern Delta Abis area,
near Alexandria. The soils concerned are well drained and permeahble due
to the presence of shell layers in the profile.

Experimental methods and results

“Karnak” cotton and “Early American” corn were grown in soils
containing different amounts of salts. Soil samples were collected from different
locations showing good, moderate, poor, and no growth of each of the two
crops. The samples were taken from the first and the second foot depths
beside the growing plant. The samples were air dried, sieved and used for
analysis,

Fig. 1.
Cotton growth as aftected by soil salinity. A) Good Growth. T, (7, x 109 = 1.1 inmhos./em.,
B) Moderate Growth., F. (L x 103 = 10.4 mmhos./em., ) Poor Growth. E. (. » 10% =
= 16.5 mmbhos./em,
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Tiffect of B. C., T.S. 1., Cl- and 8.8. P. on yield of cotton
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Fig. 3.
Relationship between soluble sodium me./l. and the Il C. mmhos./em. in ecotton
experiment
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Fig. 4,

Corn growth as affected by soil salinity. A) Good growth, H. C.» 10® = 3.8 mmhos./em.
B) Moderate growth, E.C.x10% = 4.1 mmbhos./em., C) Poor growth. E.(C.x 103 —
= 9.6 mmhos./em.
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Fig. 5.
Effect of E.C.,, E.S.P., CI" and 8.8. P. on yield of eorn
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Tabie 1
Growth and yield of “Karnak® cotton as affected by E. C., soluble
sodium percentage, chloride concentration and E. 5. P. in the top foot of seil
E.C. % 10% Soluble
mmbhos,fem. sodium percentage Chloride B.8.D. Avt_zrfage
Growth condition average in | estimated Lg:;,a&cm
Range Average Range Average me./l. Average (lint)
Good sammiveis. o s 1.1— 7.1 2.7 24 —684 48.1 11.3 4.0 525
Moderate ........ 49—-11.8 8.1 | 49.7—-78.3 65.9 38.7 16.5 321
Poor uuimmamss 10.1—22.6 | 15.9 | 55.6—75.4 | 69.3 92.7 30.0 164
No growth ...... =23 =] =75 — =93 = =
. 8. P. = exchangeable sodium percentage.

Soil analysis

The following determinations were carried out on each sample.

1. Saturation percentage of the soil paste.
2. Electrical conductivity of the saturation extract [6].
3. Gypsum requirement by the ScmoONOVER-method [5].
4, Calcium and magnesium, chlorides, carbonates, bicarbonates and
sulphates by standard methods [6].
Soluble sodium was calculated by subtracting Ca?* + Mg®* in me./l.
from the total anions.
5. E.8.P. was calculated according to GAPON’s equation.

Growth and yield of “Early American” corn as alfected by E.C., soluble

Tuble 2

sodium percentage, chloride, and E. 5. P. in the top foot of soil

B.C. % 108 Soluble

mmhos.fem, sodium percentage Chloride &P Average

Growth condition average in | estimated yield
Range Average Range Average me./l. kg.[acre
Good............ 21— 5.8 4.1 | 21.8—44.5 34.5 12.3 5.2 1137.5
Moderate ........ 3.5— 5.2 4.4 | 42 —-T0 53.8 19.7 15.8 700.0
Poor ............ 9.2—-16.8 11.86| 44 —78.5 60.5 47.0 20.9 233.0

No growth ...... >17 — =78 - =>47 =21 -

Growth and yield data for cotton and corn are given in Table 1 and 2.

Tables 1. and 2. and figures 1, 2, 3, 4 and 5. show the relation between
the salt tolerance ranges, averages, soluble sodium percentage, chloride me./1
and E.S.P., and condition of growth and yield for “ Karnak” cotton and corn.

In certain cases the growth of cotton and corn was poor and the yield
was low, inspite of the fact that the E. C. was not high. As an example, the
E. C. was found to be 7.2 mmhos./em. and growth of cotton was poor. However,
the soluble sodium percentage was found to be very high being 93.2. In another
case, corn growth was poor, when the E.C. was 4.2 mmhos./ecm. However,
the soluble sodium percentage was found to be 96.4. These examples indicate
the role played by soluble sodium percentage in affecting growth and yield
of these crops at relatively low salinity.
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ConeycrofiunBocts xnonka copra «Karnak» u panueii aMepUKaHCKOH KyKypy3sl
B ceBepHOH yacTH genbTel Huna

M. M. EITABAJIBI u M. X. MAIKOYP

HHCTHTYT MENHOpalHMK NOUB ANEKCAHAPUHCKOro Yuusepcutera (OAP)

Peazwme

Xnomox «Karnaks OpH 371eKTPONPOBOMHOCTH TIOURL B npegenax 1,1—-7,1 o6parHnx
OM/cM (Ipu cpendeit BesmuuHe B 2,7 06PATHLIX 0M/cM) Xopouro passusaercs. [TporeHT HATPHSA
Tipu 3ToM Kosenercst mexkay 24 u 68,4 NpH cpequem 3HAUEHUH 48,1%,. B aTom ciyuae ypoxkaii-
HOCTh XJIOIIKA cOCTaBisLIa 525 iyHTOB C akpa.

B Tom ciyuae, Koraa anekTponpoBOAHOCTE Koidedanach mexxay 4,9—11,83 obpatHbix
om/em (cpemsee 3HaueHne 8,1 oBparHLIX OM/CM) XII0TIOK NOKA3aN CPejHee pasBUTHE. Ipomnenr
CONCPKAHMST HATPUs Ot 49,7—78,3 (cpeanee anavenne 65,99%). B a1om Cny4ae yposKaiHocTh
XJIOMKA CHU3MNACL 10 321 (yHTOB C akpa.

Ciiafoe pasBuTHe XJIOMKA HAOMKANOCH B TOM cllydae, KOTja 3IeKTPONpPOBOIHOCTE
roaebanace mexcay 10,1 1 22,6 06paTHLIX 0M/CM, TIPH CPEAHEM SHAYCHIMH 15,9 obparHBIX OM/CM,
TIPONEHTHOE COAePIKAHHE HATPMST KoJieBasock mexity 53,6 11 75,4 npu cpenHeM 3HAYEHHI 69,3,
B aTom cnyuae yposkaiiuoers cuusiiack 1o 164 dynrtos ¢ aKpa.

Korpa anexTponpoeogsocts mpesocxoamaa 23 00paTHEIX OM/CM, 4 TIPOIEHTHOE Cofep-
JKaHHe HaTpHs ObLio 759, POCT X7IOmKa MpexKpalancs.

Mcciieoganyst moKasanM, uto XJIONOK He NepeH0cHT KOHUEGHTPAIMH XJIOPHAOB BEILIC
38 Mr.aKB./JI. M CONep)KaHHsT OOMEHHOro HaTpHs Boime 169.

KyKkypysa xopouio paspuBanach NpH SHAYEHHSX SJICKTPONMPOBOAHOCTH Mesxny 2,1
11 5,8 oGpaTinix oxm/fem (cpesisee 3paveHe 4,1 0OpaTHHIX oM/cy). TIpH 310M MpoueHTHOE Coep-
yanue Hatpusa Ovo 21,8 1 44,5 npu cpenHem 3HAYEHHH 34,5. YpoxkaliHocTh cocTapnsia
1137,5 wr. ¢ axpa.

Cpeiree paseHTHE KYIKYPYSHl HADMIOAANOCH NIpH JIEKTPONpoBoaHoCTH 3,5—5,2 penun-
POk oat/em (cpenuee 3Hauerne 4,4 0GpaTHEIX 0M/cM) H [POLEHTHOM COJEPHAHHM HATPHST MUY
42—70 (cpemnee smavenue 53,8), VporkailHocTs cocranuia 700 Kr./aKp.

Cnadoe passHTHE KYKYPYSbl HAGTIONAIOCE TIPH BJ1eKTPONPOBOIHOCTH B npegenax 9,2 u
16,8 odparneix om/ca. (cpeisee anauene 11,86 00paTHLIX om/eat). TIpH 5TOM TIPOIeHTHOE CO-
Aepianie HaTPHA Obuto Meskay 44 11 78,5 npu cpejuen sHaucHuH B 66,5%,. Ypoxai cuusmicst
A0 233 Kr ¢ axpa

B ToM cryuae, Korna siexTpompoBOAHOCTL Obta Bhime 17 00PATHREIX OM/CM, 4 TIpO-
TICHTHOC CO/ICP:KAHNC HATPHSI COCTABISLIO Bbimie 78%), KyKypysa, M0 HAWMM HAaGTH0ACHHUAM,
COBCEM HC PaspHBANACh. PocT KYKYDY3H! 3HATHTENLHO 3AMEILITSIICS, eCIil KOHIIHTDAILST XI10-
DAIOB B PACTBOPE MOJHIEMATACH 10 3HATMCHHA Bbie 20 MILOKB./NI, A NPOLEHTHOE CcOfep KaHe
HATPH5] TTOBBIIAJIOCE.

Ha ocuose nmonydenduix pesyilbTATOB MOWKHO C/IC/IATh BHIBOA, YTO XJIONMATHII copTa
«Karnaks mepenocur Gomnee BLICOKYI0 KOHIEHTPALUMK PACTBOPHMEIX COJTei, 4em amepHKaH-
CKast KYKYpyaa.



