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PREFACE

Two useful aids in literature review are subject matter review
articles and bibliographies. Unfortunately, there are few of either
of these aids in the field of soil science.

This bibliography resulted from a systematic search and review
of the literature concerning saline and sodic soils. Early in the
search it was learned that grouping published papers under various
headings was advantageous. This grouping necessitated listing some
of the references more than once.

This bibliography does not include all papers published on the
subject of saline and sodic soils. Certainly, the author's search of
the literature has not guided him to all publications. Many foreign
'papers are not included, since access to foreign literature was
limited. However, the references given in this bibliography should
guide interested research scientists to most published information on
saline and sodic soils up through 1964.

Prepared in

Soil and Water Conservation Research Division
Agricultural Research Service

U. S. Department of Agriculture
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A BIBLIOGRAPHY OF PUBLICATIONS IN THE FIELD OF

SALINE AND SODIC SOILS

(Through 1964)

by

David L. Carter 2/

1. The occurrence, development, and properties of salt-affected soils.

1.1 General references.

Babcock, K. L., L. E. Davis, and Roy . Overstreet. Ionic activities in
ion-exchange systems. Soil Sci. 72:253-260. 1951.

Babkov, V. P.	 Salt regime of soil grounds in the riveraine zone of the
Volga-Akhtubin bottomland. Sborn. Trud. Yuzh. Nauch. -Issled.
Inst. Gidrotekh. Melior. No. 8:126-137. 1963. (In Russian. )

Benz, L. C., F. M. Sandoval, R. H. Mickelson, and E. J. George.
Microrelief influences in a saline area of ancient glacial lake
Agassiz: II. On shallow ground water. Soil Sci. Soc. Amer. Proc.
28:567-570. 1964.

Bollen, D. B.	 Effects of alkali salts on general microbial functions.
Soil Sci. 46:287-305. 1938.

Botkin, C. W.	 A study of alkali and plant food under irrigation and
drainage. N. M. Agr. Expt. Sta. Tech. Bul. No. 136. 1923.

Bower, C. A.	 Fixation of ammonium in difficulty exchangeable form
under moist conditions by some soils of semiarid regions. Soil
Sci. 70:375-383. 1950.

Bower, C. A., W. R. Gardner, and J. 0. Goertzen.	 Dynamics of
cation exchange in soil columns. Soil Sci. Soc. Amer. Proc.
21:20-24.	 1957.

Bower, C. A., and J. 0. Goertzen. Negative adsorption of salts by
soils. Soil Sci. Soc. Amer. Proc. 19:147-151.	 1955.

Bower, C. A., H. R. Haise, Joseph Legg, and others. Soil salinity
and irrigation in the Soviet Union. U. S. Dept. Agr., Agr.
Research Service, Rep. of a Tech. Study Group, 41 pp. 1962.

Brooks, R. H., C. A. Bower, and R. C. Reeve. The effect of various
exchangeable cations upon the physical condition of soils. Soil Sci.
Soc. Amer. Proc. 20:325-327. 1956.

Research Soil Scientist, Northwest Branch, Soil and Water Con-
servation Research Division, ARS, USDA, Kimberly (Twin Falls),
Idaho.
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1.1 General references (cont'd.).

Buehrer, T. F. , and J. A. Williams. The hydrolysis of calcium
carbonate and its relation to the alkalinity of calcareous soils.
Ariz. Agr. Expt. Sta. Tech. Bul. 64. 1936.

Carter, David L.	 A bibliography of publications in the field of saline
and sodic soils (through 1961). USDA, ARS 41-80, 47 pp. 1962.

Carter, David L. 	 and Victor I. Myers. Some chemical and physical
properties associated with depressional saline and adjacent areas
in two grapefruit groves. J. Rio Grande Valley Hort. Soc.
18:51-60.	 1964.

Carter, D. L., C. L. Wiegand, and R. R. Allen. The salinity of non-
irrigated soils in the Lower Rio Grande Valley of Texas. U. S.
Dept. Agr. , ARS 41-98. 1964.

Chang, C. W., and H. E. Dregne. Effect of exchangeable sodium on
soil properties and on growth and cation content of alfalfa and
cotton. Soil Sci. Soc. Amer. Proc. 	 19:29-35.	 1955.

Chang, C. W., H. E. Dregne, and H. I. Nightingale. Relation of soil
-	 pH in salt solutions to exchangeable sodium percentages. N. M.

Agr. Expt. Sta. Res. Rpt. No. 5.	 1955.
Chiang, C. M., and T. C. Tsang. The alkalinity and crust of tile

alkali soils. Acta Pedal. Sin. 12:320-329. 	 1964. (In Chinese;
English summary. )

Chevalier, G.	 Rainfall in relation to salt transport in the saline
district of Algeria. Algeria Inst. Agr. 6(3):21 pp. (Translated. )
1950.

Dorsey, C. W. Alkali soils of the U. S. 	 A review of literature and
summary of present information. 	 U. S. D. A. Bur. Soils Bul. 35.
1906.

Dunnewald, T. J. Salinity conditions in the Big Horn River during the
years 1938 and 1939. Wyo. Agr. Expt. Sta. Bul. No. 240. 1940.

Eaton, F. M., and R. 0. Sonkoloff. Absorbed sodium in soils as
affected by the soil-water ratio. Soil Sci. 40:237-247. 	 1935.

Elgabaly, M. M.	 Preliminary survey of the saline and alkaline soils
of Egypt. Fourth Internat. Cong. Soil Sci. Trans. 2:247-250.
1950.

Ericksson, E.	 Cation-exchange equilibria on clay minerals. Soil Sci.
74:103-113.	 1952.

Fireman, Milton. Characteristics of saline and alkali soils in the
Emmett Valley, Urea, Idaho. Idaho Agr. Expt. Sta. Res. Bul. 17.
1950.

Fireman, Milton, and C. H. Wadleigh. 	 A statistical study of the
relation between pH and the exchangeable-sodium-percentage of
western soils. Soil Sci. 71:273-285. 	 1951.

Fraps, G. S., and J. F. Judge. Replacement of calcium in soils by
sodium from synthetic irrigation water. Amer. Soc. Agron. Jour.
30:789-796.	 1938.

Gapon, E. N.	 Theory of exchange adsorption in soils. Zhur. Obshch.
Khim. (Jour. Gen. Chem. ) 3:144-152. 1933. (Abstract in
Chem. Abs. 28:4149. 1934. )
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1.1 General references (cont i d. ).

Gardner, W. R.	 Some steady-state solutions of the unsaturated
moisture flow equation with application to evaporation from a water
table.	 Soil Sci. 85:228 - 232.	 1958.

Gardner, W. R. , and Milton Fireman. 	 Laboratory studies of
evaporation from soil columns in the presence of a water table.
Soil Sci. 85:244-249.	 1958.

Gardner, W. R. , M. S. Mayhugh, J. O. Goertzen, and C. A. Bower.
Effect of electrolyte concentration and exchangeable sodium
percentage on diffusivity of water in soils. 	 Soil Sci. 88:270-274.
1959.

Greaves, J. E.	 Soil alkali microflora, physiological and morphological
properties.	 Jour. Agr. Res. 42:183-186.	 1931.

Greaves, J. E. , and J. D. Greaves. Nitrogen fixers of leached alkali
soils.	 Soil Sci. 34:375 - 383.	 1932.

Greaves, J. E., and L. W. Jones. The survival of micro-organisms in
alkali soils.	 Soil Sci.	 52:359 - 364.	 1941.

Harding, R. B. , P. F. Pratt, and W. W. Jones. Changes in salinity,
nitrogen, and soil reaction in a differentially fertilized irrigated
soil.	 Soil Sci. 85:177-184.	 1958.

Hayward, H. E. , and O. C. Magistad. 	 The salt problem in irrigation
agriculture.	 U. S. D. A. Misc. Pub. 607, 	 17 pp. 1949.

Hayward, H. E. , and C. H. Wadleigh.	 Plant growth on saline and alkali
soils.	 Advances in Agronomy I:1-38.	 1949.

Henderson, D. W. Effect of salinity on moisture content and freezing-
point depression of soil at permanent wilting of plants. Soil Sci.
71:273-285.	 1951.

Hibbard, P. L.	 Alkali soils; origin, examination and management.
Calif. Agr. Expt. Sta. Cir. 292:1-14. 	 1925.

Kelley, W. P.	 The present status of alkali. 	 Calif. Agr. Expt. Sta.
Cir. 219, 10 pp.	 1920.

Kelley, W. P.	 The formation, evaluation, reclamation, and the
absorbed bases of alkali soils. Jour. Agr. Sci. 24:72-92. 	 1934.

Kelley, W. P.	 Cation exchange in soils. Reinhold Publishing Corp. ,
New York.	 Chap. III. 1948.

Kelley, W. P.	 Alkali soils; their formation, properties, and
reclamation.	 Reinhold Publishing Corp. , New York. 1951.

Kelley, W. P. , and S. Brown. Base exchange in relation to alkali soils.
Soil Sci. 20:477-495. 	 1925.

Krishmamoorthy, C., and Roy Overstreet.	 Theory of ion exchange
reactions.	 Soil Sci. 68:307-316. 	 1949.

Krishmamoorthy, C., and Roy Overstreet.	 An experimental evaluation
of ion-exchange relationships. Soil Sci. 69:41-53. 	 1950.

Krishmamoorthy, C. , and Roy Overstreet. 	 Behavior of Hydrogen in ion-
exchange reactions. Soil Sci. 69:87 - 93.	 1950.

Lyerly, P. J.	 Salinity problems of the El Paso area. Symp. on
problems of the upper Rio Grande River, pp. 57-62. 1957.

Magistad, 0. C. , and J. E. Christensen. Saline soils, their nature
and management.	 U. S. Dept. Agr. Cir. 707, 32 pp. 1944.
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1.1 General references (cont'd. ).

Magistad, Q. C. , Milton Fireman, and Betty Mabry. Comparison of
base exchange equations based on the law of mass action. Soil Sci.
57:371-379.	 1944.

Makarova, G. F. Salt regime of chestnut soil complex in the Lake
Sivash area (irrigated vineyards). Pochvovedeniye No. 10:103-116.
1964. (In Russian; English translation as Soviet Soil Science No.
10:1097-1108.	 1964.)

Martin, J. P. , R. B. Harding, and W. S. Murphy. Effects of various
soil exchangeable cation ratios on growth and chemical composition
of citrus plants. Soil Sci. 	 76:285-295.	 1953.

Mattson, S. , and L. Wicklander. The laws of colloidal behavior: XXI,
A.	 Soil Sci.	 49:109-134.	 1940.

McGeorge, W. T. , and M. F. Wharton. The movement of salt (alkali)
.	 in lettuce and other truck beds under cultivation. Ariz. Agr. Expt.

Sta.	 Bul. 152:391-438. 	 1936.
Pearson, G. A.	 Factors influencing salinity of submerged soils and

growth of Caloro rice. 	 Soil Sci. 87:198-206.	 1959.
Puffeles, M. The influence of exchangeable ions and neutral salts on

the pH of soils.	 Amer. Soc. Agron. Jour. 31:761-767.	 1939.
Puri, A. N. Influence of salts and soil water ratio on pH values of soil.

Soil Sci. 46:249-257. _ 1938.
Quirk, J. P. , and R. J. Schofield. The effect of electrolyte

concentration on soil permeability. Jour. Soil Sci. 6: 163-175.
1955

Reeve, R. C.	 The transmission of water by soils as influenced by
chemical and physical properties.	 Fifth Internat. Cong. Agr. Engin.
Trans. 1:21-32.	 1960.

Reitemeier, R. F.	 Effect of moisture content on the dissolved and
exchangeable ions of soils of arid regions. Soil Sci. 61:195-214.
1946.

Richards, L. A. Chemical and physical characteristics of saline and
alkali soils of Western United States. Fourth Internat. Cong. Soil
Sci. Proc. Amsterdam 1:1-6. 1950.

Richards, L. A. , and C. A. Bower. 	 Salt in soil.	 USDA Yearbook of
Agriculture, pp. 202-208.	 1962.

Robertson, 3. H. Penetration of roots of tall wheatgrass in wet saline-
sodic soil.	 Ecology 36:755-757. 	 1955.

Schofield, R. K.	 A ratio law governing the equilibrium of cations in
the soil solutions. Eleventh Internat. Cong. Pure Appl. Chem.
Proc. London 3:257-261.	 1947.

Schoonover, Warren R. , M. M. Elgabaly, and M. Naguib Hassan. The
study of some Egyptian saline and alkali soils.	 Hilgardia 13:565-596.
1957.

Scofield, C. S. Salt balance in irrigated areas. Jour. Agr. Res.
61:17-39.	 1940.

Sigmond, A. A. J. de. The classification of alkali and salty soils.
First Internat. Cong. Soil Sci. Trans. 1:330-344. 1927.
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1.1 General references (cont'd. ).

Vanselow, A. P. Equilibria of base exchange reactions of bentonites,
permutites, soil colloids and zeolites. Soil Sci. 33:95-113. 1932.

Whitney, R. S. , and M. Peech. Ion activities of sodium clay
suspensions. Soil. Sci. Soc. Amer. Proc.	 16:117-122. 1952.

1.2 Soil salinization and related soil properties.

Atkinson, H. D. , R. F. Bishop, and A. Leathey. 	 Studies on strongly
alkaline soils of the Salt River Plains of Northwestern Canada. Sci.
Agr. 30:30-37.	 1950.

Avers, H. D.	 Soil permeability as a factor in the translocation of salts
on irrigated land. Sci. Agr. (Ottawa) 31(9):385-395. 	 1951.

Balba, A. M.	 Model experiments for the "study of salt accumulation and
leaching.	 Agrokem. Talajt. 13:25-38. 1964. (In Hungarian;
Russian and English summaries. )

Berg, C. van den. The influence of salt in the soil on the yield of
agricultural crops. Fourth Internat. Cong. Soil Sci. Trans.
1:411-413. 1950.

Berg, C. van den. The influence of absorbed salts on growth and yield
of agricultural crops on salty soils. The inundations of 1944-1945
in the Netherlands and their effect on agriculture.	 XII. Dir. van
den Landbouw, Verslag. van Landbouwk. Onderzoek, 58.5, 118 pp.
1952. (In Dutch; English summary. )

Berg, C. van den, and J. J. Westerhof. Examination of soils and crops
after the inundations of 1st February, 1953. 	 I. Salty soils and
agricultural crops. Netherlands Jour. Agr. Sci. 2:242-253. 1954.

Brooks, R. H. , J. O. Goertzen, and C. A. Bower. Prediction of
changes in the compositions of the dissolved and exchangeable
cations in soils upon irrigation with high-sodium waters. Soil Sci.
Soc. Amer. Proc. 22:122-124. 1958.

Campbell, R. B. , C. A. Bower, and L. A. Richards. 	 Change of
electrical conductivity with temp. and the relation of osmotic
pressure to electrical conductivity and ion concentration for soil
extracts.	 Soil Sci. Soc. Amer. Proc. 13:66-69. 	 1948.

Campbell, R. B. , and L. A. Richards. Some moisture and salinity
relationships in peat soils. Agron. Jour. 42:582-585. 1950.

Chang, C. W.	 Chemical properties of alkali soils in Mesilla Valley,
New Mexico. Soil Sci. 75:233-242. 1933.

Clark, F. W.	 The data of geochemistry. U. S. Geol. Survey Sul. 616:
221-235.	 1916.

Cointepas, J. P. , and P. Roederer. Preliminary results on the
evolution of soil salinity due to irrigation with saline waters in
Tunisia. Ann. Agron. Paris 12:121-126. 	 1961.	 (In French. )

DeSigmond, A. A. The classification of alkali salted soils. First
Internat. Cong. Soil Sci. Trans. 1:330-334. 	 1927.
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1.2 Soil salinization and related properties (cont'd. ). 

Doering, E. J. , R. C. Reeve, and K. C. Stockinger. Salt accumulation
and salt distribution as an indicator of evaporation from fallow lands.
Soil Sci. 97:367-375.	 1964.

Drouhin, G. Algerian experience of the utilization of brackish water for
irrigation, with special reference to saline soils. 	 Salin. Probl.
Arid Zones Proc. Teheran Symp. 239-244. 	 1961. (In French;
English summary. )

Dutt, G. R. , and L. .D. Doneen.	 Predicting the solute composition of
the saturation extract from soil undergoing salinization. Soil Sci.
Soc. Amer.	 Proc. 27:627-630. 	 1963.

Eaton, Frank M. Soil salt content, problem in irrigation agriculture.
Jour. Agr. Res.	 64:380-395.	 1942.

Eaton, Frank M. Irrigation agriculture along the Nile and Euphrates.
Sci. Monthly. 69:(1)34-42.	 1949.

Fireman, M., C. W. Chang, and L. W. Healton. 	 Soil investigations on
the Tuchumcari, New Mexico, Irrigation project. 	 N. M. Agr. Expt.
Sta. Bul. 1054.	 1951.

Geze', B. , and E. Servat.	 On the origin of the Continental Languedoc
Plain saline soils. Fourth Internat. Cong. Soil Sci. Trans.
1:394-396.	 1950.

Gordon, A. F.	 Continental salt accumulation in the Kulundin Steppe.
Doklady Akad, USSR 71(5):921-924. 1950.

Haise, H. R. Flow pattern studies in irrigated coarse-textured soils.
Soil Sci. Soc. Amer. Proc. 13:83-89.	 1948.

Harper, H. J. , and 0. E. Stout. Salt accumulation in irrigated soils.
Okla. Agr. Expt. Sta.	 Bul. B-360. 1950.

Jennings, D. S. , and J. D. Peterson. Drainage and irrigation, soil
economics and social conditions, Delta area, Utah. Division:
Soil Conditions. 	 Utah Agr. Expt. Sta.	 Bul, 256.	 1935.

Kelley, W. P. , B. M. Laurance, and R. D. Chapman. Soil salinity in
relation to irrigation.	 Hilgardia 18(18):635-665. 	 1949.

Kellog, C. E. Morphology and genesis of the solonetz soils of western
North Dakota. Soil Sci. 38:483-501. 	 1954.

Kovda, V. A. (Origin and regime of salinized soils). 	 Moskva,
Academia Nauk SSSR,Vol. II, p. 258. 	 1947.	 (In Russian. )

Longenecker, D. E. 	 Influence of soluble anions on some physical and
physico-chemical properties of soils. 	 Soil Sci. 90:185-191. 	 1960.

Mitchell, J. Alkali soils in Saskatchewan. 	 Sci. Agr.	 18:120-125. 1937.
Molodtsov, V. A. Salt content in soils and change in ground water

level upon irrigation of new lands in the Golodnaya Steppe.
Pochvovedeniye No. 1:12-18.	 1964.	 (In Russian; English
translation as Soviet Soil Science No. 	 1:7-11.	 1964. )

Moore, Ross E.	 Water conduction from shallow water tables.
Hilgardia 12:383-426.	 1939.

Murphy, H. F.	 The salt content of some soils near the Salt Plains in
Alfalfa County, Oklahoma, in relation to crop production. Amer.
Soc. Agron. Jour. 26:644-651. 	 1934.



1.2 Soil salinization and related soil properties (cont'd. ). 

Obrejanu, G. , A. Meianu, and I. Aksenova. Salt accumulation in saline
and alkali soils in the river valleys of the Rumanian plain. Stiinta
Sol. 2:31-40. 1964. (In Rumanian; Russian, English and French
summaries. )

Obrejanu, G., A. Meianu, and I. Aksenova. Accumulation of salt in
the mineralized groundwater and salinized soils of the floodplains
of the Lower Danube Basin. Pochvovedenlye No. 8:44-62. 1964.
(In Russian; English translation as Soviet Soil Science No. 8:817-829.
1964. )

Qayyum, Muhammad A. , and W. O. Kemper. Salt-concentration
gradients in soils and their effects on moisture movement and
evaporation.	 Soil Sci. 93:333-342.	 1962.

Remson, I. , and G. S. Fox. Capillary losses from ground water.
Trans. Amer. Geophys. Union 36:304-310. 1955.

,Richards, L. A., W. R. Gardner, and G. Ogata. Physical processes
determining water loss from soil. Soil Sci. Soc. Amer. Proc.
20:310-314.	 1956.

Richards, L. A. , and D. C. Moore. Influence of capillary conductivity
and depth of wetting on moisture retention in soil. Trans. Amer.
Geophys. Union 33:531-540. 1952.

Shaw, C., and A. Smith, Maximum height of capillary rise starting
with a soil at capillary saturation. Hilgardia 2:399-409. 1927.

Stuart, R. , and W. Peterson. Origin of alkali. Jour. Agr. Res.
10:331-353.	 1917.

Svinarev, V. I., and Ye. S. Burtseva. Secondary salinization of
Kyzyl Kum Desert soils under irrigation with artesian waters and
methods of eliminating it. Pochvovedeniye No. 1:28-31. 1964.
(In Russian; English translation as Soviet Soil Science No.
1:19-21.	 1964. )

Teakle, L. J. R. Soil salinity in Western Australia. Jour. Dept.
Agr. W. Australia. 15:434-452. 1938.

Thomas, J. E. The occurrence and distribution of salinity in a Virgin
Malee Soil. Austral. Council Sci. and Indus. Res. Jour. Vol. 4,
pp. 12.	 1931.

Veihmeyer, F. J. , and F. A. Brooks. Measurement of cumulative
evaporation from bare soil. Trans. Amer. Geophys. Union.
35:601-607.	 1954.

Vilensky, D. G.	 Some data about alkali soils of Russia. Soil Res.
1:50-66.	 1928.

Webster, J. F. , and B. Visuanath. Further studies on alkali soils of
Iraq. Iraq. Dept. Agr. Mem. No. 5. 1921.

Whitney, M., and T. H. Means. The alkali soils of the Yellowstone
Valley.	 U. S. Dept. Agr. Bur. Soils Bal. 14:9-20. 1898.



1.2 Soil salinization and related soil properties (cont'cl. ). 
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of the Lower Danube Basin. Pochvovedenlye No. 8:44-62. 1964.
(In Russian; English translation as Soviet Soil Science No. 8:817-829.
1964.)

Qayyum, Muhammad A. , and W. O. Kemper. Salt-concentration
gradients in soils and their effects on moisture movement and
evaporation.	 Soil Sci. 93:333-342.	 1962.
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determining water loss from soil. Soil Sci. Soc. Amer. Proc.
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Iraq. Iraq. Dept. Agr. Mem. No. 5. 1921.

Whitney, M., and T. H. Means. The alkali soils of the Yellowstone
Valley.	 U. S. Dept. Agr. Bur. Soils Bul. 14:9-20. 1898.



1.3 Sodic soil formation and related soil properties.

Babcock, K. L., and R. K. Shulz. Effects of anions on the sodium-
calcium exchange in soils. Soil Sci. Soc. Amer. Proc. 27:630-632.
1963.

Bodman, G. B. , and J. Rubin. Soil puddling. Soil Sci. Soc. Amer.
Proc. 13:27-36.	 1948.

Boumans, J. H. , and W. C. Hulsbos. The alkali aspects of the
reclamation of saline soils in Iraq. Netherlands Jour. Agr. Sci.
8:225-235.	 1960.

Bower, C. A. Cation-exchange equilibria in soils affected by sodium
salts.	 Soil Sci. 88:32-35. 	 1959.

Breazeale, J. F. Formation of "Black Alkali" (Sodium Carbonate) in
calcareous soils.	 Jour. Agr. Res. 10:541-589. 	 1917.

Brooks, R. H. , J. O. Goertzen, and C. A. Bower. 	 Prediction of
changes in the compositions of the dissolved and exchangeable cations
in soils upon irrigation with high-sodium waters.	 Soil Sci. Soc.
Amer. Proc. 22:122-124. 1958.

Cassidy, N. G.	 Exchangeable sodium and the physical properties of
soils.	 Queensland Jour. Agr. Sci. 1:140-156. 	 1944.

Chang, C. W. Chemical properties of alkali soils of Mesilla Valley,
New Mexico. Soil Sci. 75:233-242. 1953.

Cummins, A. B. and W. P. Kelley. The formation of sodium carbonate
in soils. Calif. Agr. Expt. Sta. Tech. Paper 3:1-35. 1923.

DeLoffre, G. Decline of structure of the soils flooded by salt water in
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3. Crop tolerance to salts and to sodic soils.
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3.3 Crop tolerance to saline- sodic soils (cont i cl. ). 
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4. Evaluating soils for crop production with reference to salinity and 
sodium.
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4.2 Chemical measurements (cont i d. ). 
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