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Salt Tolerance of Berseem Clover, Barley.
Wheat and IBBeans

M. M. ELGABALY and M. H. MADKOUR
Institute of Land Reclamation, University of Alexandria, U. 4. E.

Soil salinity may affect the germination of seeds by decreasing the
case with which seeds may take up water, and thereby decreasing the rate
of water entry. When excess soluble salts accumulate in soils, sodium and
chloride frequently become the dominant ions in the soil solution. These
ions may restrict the growth of certain plant species.

Specific toxic effects, caused by excessive concentrations of these ions,
are common in salt affected soils [1, 2, 3, 4].

Experimental

Soil samples were collected from different locations in the Abis area
near Alexandria. These samples were taken from different areas to represent
good, moderate, poor, and no growth of berseem clover, barley, wheat and
beans. The samples were taken from both the surface and the second foot
of soil beside growing plants. The samples were air-dried and analysed.

Soil Analysis

Determinations carried out on each sample include:

1. Saturation percentage of the soil paste.

2. Electrical conductivity of the saturation extract [6].

3. Gypsum requirement by ScHOONOVER method [5].

4. Determinations of calcium and magnesium, chlorides, carbonates,
bicarbonates and sulfates [6].

Table 1

Growth condition of berscem clover and beans affected by E. C,,
and soluble sodium percentage in the top foot of soil

_-Gl‘ﬂ“‘b]l condition l Terseem clover i Reuns
BE.Cox 108 Holuble sodinm i E.C. x 107 Soluble godinm
mmhos, [em, percentage | mmhos./em. percentage
Range Average Range ‘ Average Range l Average Range Average
| \ |
[ {]a Jo COmm——— 1.6—-5.2 3.5 ‘ 15,6 —65.0| 36.2 2.8-4.0 3.2 22—-29 206
Moderate ......... — - = — | 5.0-5.8 5.4 53 —61 57
POOT e 6.5—8.9 | 8.0 |42.8-58.0| 49.3 | 55100 85| 48—67 58
No growth ...... =13 1 — | =60 — =12 — =067 —
i
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Tabie 2

Growth condition of barley and wheat as affected by E. C.,
and soluble sodiam percentage in the top foot of soil

) Growth condition J Barley ‘ Wheat
E.C, = 100 Soluble sodium E.C. x 108 Soluble sodium
mmhos,fem. percentage mmhos. em, percentage
Range Averuge Range | Average Range ‘ Average Range Average
GO s s a 1,0— 8.1 3.3 30—60 | 48.5 1.2-54 2.8 2769 | 47.7
Moderate ........ 6.0—12 9.0 47—-79 | 60.8 4.3-9.3 6.0 49 —64 56.5
POOT ocvim iy sos 5 16 —-22 19.3 656 —T8 71.9 65.—9.5 8.1 51 —67 59.0
No growth ...... =23 - >T9 — — — - —

Soluble sodium was calculated by subtracting Ca** + Mg?* in me./l.
from the total anions.

The growth and yield of berseem, barley, wheat and beans are recorded
in Tables 1. and 2.

Results and discussion

Tables 1. and 2. show the salt tolerance ranges for berseem clover,
barley, wheat and beans as expressed in terms of condition of growth. Fig. 1.
shows the relation between K. (., soluble sodium percentage and condition
of growth of berseem clover.
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Fig. 1.
Relationship between soluble sodium in me./l. and the E.C. in the experiment, with
berseem clover

Soluble sodium percentage seems to affect the growth of berseem clover,
barley, wheat and beans. In one case berseem clover growth and yield was
poor at an E. C. of 6.1 mmhos./em. Here, soluble sodium percentage was 81.
In another case, poor growth of barley was observed at a relatively low E. C.
of 8.0 mmhos./em. but the soluble sodium percentage was high being 88.
In a third case, poor growth of beans was noticed at an E. C. of 5.1 mmhos./cm.
but the soluble sodium percentage was 81.
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Summary

The salt tolerance of berseem clover, beans, wheat and barley under field condi-
tions have been studied. It is coneluded from the examination that growth under various
salinity and soluble sodium percentage ranges as follows: barley is most tolerant followed
by wheat. berseem clover and beans which seems to be the least tolerant of the four crops.

References

[1] EraaBary, M. M.: Specific Effects of Absorbed Ions on Plant Growth. I. Soil Science.
80. 235—248. 19556,

[2] ErcaBaLy, M. M.: Studies on Salt Tolerance and Specific Ton Effects on Plants.
UNESCO Symposium on Saline Problems in the Arid Zones. 169—174, Teheran.
1958.

(3] Ercasavry, M, M., ABpEL GHANT, A, M.: Specific Effects of Absorbed Tons on Plant
Growth. Soil Science. 85. 161—166. 1955,

[4] EncaBaLy, M. M. Massoup, F. I.: Salt Tolerance of Some Halophytic Vegetation
and Economic Crops as Related to Soil Salinity. Sixth International Congress
on Soil Science. Paris. 1956.

[5] ScEOONOVER, W. R.: Examination of Soils for Alkali. University of California,
Extension Service. Berkeley, California (mimeographed). 1952.

[6] United States Department of Agriculture. Agriculture Handbook No. 60. 1954,

ColeycToHUHBOCTb KiIeBepa «Bersem, A4YMeHs], MILEHHUbI
H (dacoan

M. M. EJJI'ABAJIbI v M. X. MAOKOyYP
MHCTUTYT MEJIMOPAlHH MoYskl ANEKCAHAPHUACKOTD YHHMBEPCHTETA (OAP)
Peswme

ConeycrofuuBocTs Kiepepa «Berseermy, (acosd, MuIEHMUBI K SUMEHs HCCIEN0BANaCh
B TIOJIEBHIX YCJIOBHsIX. Ha OCHOBe HCCTeTOBaHMI Pa3BUTHS PaCTEHHH NMpH Pas/HIHOM COJep-
JKAHHY PACTBOPHMMBIX COJIeH W ITPOIEHTHOrO CO/IepKAHMS HATPUS, TPHULTU K BHIBOLY, 4TO
Haudosee BLICOKOIT CONEYCTOHYHBOCTBIO 001aAeT SUMEHDb, 34 HHM CIEAYHT NIUEeHHIA H KIEBEP
«Berseerny, B TO Bpemsl Kak (ACOJTb OKAa3aNach HAHMeHEE COJeYCTOHUHBOH CpEemH dYeThpex

KyIBTYD.



