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ABSTRACT

ALETA, JULITO BUCAD, University of the Philip-

Pines at Los Bafos, June 1981. Laboratory Tédts for

Determining Drought Resistance in Soybean (Glycine

max (L.) Merrill).

lajor Professor: Dr., Noel G. Mamicpic

Three laboratory methods for determining drought
resistance in crop plants were evaluated using three
drought resistant and one drought susceptible field
tested soybean lines.

The seed germination and seedling growth test
showed that the four soybean lines had similar per-
centage germination when treated with polyethylene
glycol-6000 solution up to -5 bars of osmotic pressure.
However, highly significant differences among the
lines were observed in seedling characters like per-
centage of dry matter and length of hypocotyl and
radicle.

The chlorophyll stability index (CSI) test was
not able to distinguish drought resistant from drought

susceptible soybean lines.

xiii



Results of the proline test of stressed plants
indicated highly significant genotypic differences
among the lines.,

Seedling growth under high osmotic pressure and
proline accumulation in Stressed leaves were good
determinants in evaluating drought susceptible from

drought resistant soybean lines.

Xiv



51

LITERATURE CITED

Wheat seed
ASHRAF, C.M, and S. ABU-SHAKRA. 1978, '
gérmination under low temperature and moisture

stregs. Agron. J. 70:135-139.

BARNHTT, N.M. and A.W. NAYLOR. 1966, Amino acid
protein metabolist in bermuda grass during water
stress. Plant Physiol. 41:1222-1230.

BATES, L.S. 1973. Rapid germination of free proline
for water stress studies. Plant and Soil 39:205-

207.

BATES, L.S., R.P. WALDREN and I.0. TEARE. 1873.
Rapid determination of free proline for water
stress studies. PFlant and Soil 39:207.

BOGGESS, S.F., b. ASPINALL and L,.G. PALEG. 1576,
Stress metaboclism. IX. The significance of end-
product of proline biosynthesis and of compart-
mentation in relation to stress-induced proline
accumulation. Australian J. Plants Physiol. 3:
513-525.

CAGAMPANG, G.B. and F.li. RODRIGUEZ. 1979. Methods of
analysis for screening crops of appropriate qua-
lities. 1Institute of Plant Breeding Bulletin.
(In Press).

DEVLIN, R.HM, 197?= The pigments and structure of the
phgtgsynthe§1c apparatus. Plant Physiology. 3rd
edition. Litton Educational Publishing, Inc.

DOTZENKO, A.D. and J.G. DEAN. 1959, Germination of

six alfalfa varieties at three lev .
els of
pressure. Agron. J. 51(5):308-309, osmotic

FANOUS, M.A. 1867. Test for drought resistance in

pearl millet (p i .
59:337-340 . (Eennisetum typhoideum) . Agron. J.

uINGR;g?;tgég.tzgd_Mun RUSSEL. 1956, Effect of soil
S1lon and oxygen concen i
growth of corn roots. Agron. J. 4§f§§%8228n Fhe



53

MCMICHAEL, B.L. and C.D. ELMORE. 1577. Proline accu-

mulation in water-stressed cotton leaves. Crop
Sci. 17:905-908,

MEHKRI, A.A., V.R. SASHIDDAR, M. UDAYKUMAR and K.S.
KRISNA SASTRY. 1977, Screening of varieties for
relative drought tolerance in groundnut. Indian
J. Plant Physiol. 20(1):50-55.

MICHEL, B.E. 18%71. Further comparisons between carbo-
wax 5000 and mannitol as suppresants of cucumber
hypocotyl elongation. Plant Physiol. 48:513-516.

MICHEL, B.E. and M,R. KAUFMAN. 1973. The osmotic

potential of polyethylene glycol 6000. Plant
Physiol. 51:914-916,

MOLOTKOWSKY, Y.G. and I.M. ZHESKOVA. 1965. The in-
fluence of heating on the morphology and photo-
chemical activity of isolated chloroplasts. Bio-
chem. Biophys. Res. Commun. 20:411-415.

MURTY, K.S. and S.K. MAJUMDER, 1962, Modifications
of the technique for determination of chlorophyll
stability index in relation to studies of drought
resistance in rice. Curr. Sci. 31:470-471.

PRLFIL, G. 1971. Amino acid changes in maize, sunw-
flower, pea and paprika plants as a response to
drought. Field Crop Abstract 24(1):171.

PALFI, G. and J. JUHASZ. 1971. The theoretical basis
and practical application of a new method of selec-
tion for determining water deficiency in plants.
Plant and Soil 34:503-507.

PANCHAL, Y.C., G. MADHAVA RAO, B. SANJEEVAIAH, T.
SESHAGIRI RAO and K.S. KRISNA SASTRY. 1972.
Assessment for drcught tolerance on chlorophyll
stability index of some sorghum inbreds and hybrids.
University of Agric. Sci. Herbal (Bangalore) 24:282-
285.

PARKAR, S.P. and S.K. DE DATTA. 1975. Drought tole-
rance in rice. Screening method and selection
criteria. Proc. 6th Scientific Meeting CSSP,
May 8-10, 1975. Bacolod City.



52

HELMERICK, R.H. and R.P. PFEIFER. 1954, Differential
varietal responses of winter wheat germination

and earliy growth to controlled limited moisture
conditions. Agron. J. 46:460~562,

HENCKEL, P.A. 1970. Role of protein synthesis in
drought resistance. Can. J. Bot. 48(6) :1235-1241.

IBRAHIM, A.F., A,A. ABUL-NAAS and A.A. ABDUL~GALIL,
1976. Relative drought tolerance of barley,
wheat and rice during germination. Indian J.
Agron. 21(1) :43-48,

XALOYEREAS, S.A. 1958. A new method of determining
drought resistance. Plant Physiol. 33:232-233.

KILEN, T.C. and R.d, ANDREW. 1969. Measurement of
drought resistance in corn. Agron. J. 61:669-672.

KULKARNI, L.G. 1972. Breeding drought resistant
varieties in castor. Univ. Agric. Sci. Herbal
(Bangalore), 24:238-241.

LANTIN, R.S. and F.N, PONNAMPERUMA. 1975. Proline as
an index of stress in rice. Abstract paper. Kap.
Kin. Philippines Convention. 3rd. 1974. 3. In
Kimika 1:67-68.

LAWLOR, D.W. 1970. Absorption of polyethylene glycol
by plant and their effects on plant growth. New
Phytol. 69:501-503.

MALY, C.V,, 5.B. VARADE, V.G. MUSANDE and P.B. CHALWADE.
1978. Critical soil water potential and seed
hydration for germination in grain sorghum. Curr.
Sci. 47(16) :587-588.

MANOHAR, M.S. 1966. Effect of "osmotic” systems on
germination of peas (Pisum sativum L.). Planta
(Berl.) 71:81-856.

MANOHAR, M.S. and W. HEYDECKER. 1964, Effects of
water potential on germination of pea seeds.
Nature 202:22-24.

MAYER, A.M. and A. POLJAKOFF-MAYBER. 1963. The Germi-
nation of Seeds. The McMillan Book Co., New York.

236 p.



PARMAR, M.T. and R.P., MOORE 1968. Carbowax 6000,
mannitol and sodium chioride for simulating
drought conditions in germination studies of corn
(Zea mays L.) of strong and weak vigor. Agron.

J. 60:192-195,

POWELL, L.N. and R.P. PFEIFER. 1956. The effect of
controlled limited moisture on seedling growth of

Cheyenne winter wheat seclections. Agren. J. 48:
555=557.

PURUSHOTHAMAN, D., R, KESAVAN, T. MARIMUTHU and G.
OBLISAMI. 1870. Chlorophyll stability index
(CSI) of certain algae. Curr. Sci. 43(5) :159~161.

RABINOWITCH, E.I. 1951. Photosynthesis and Related
Processes, Interscience Publishers, Inc., New
York.

RAO, P.S.N. and E.R.S. TALPAYASI. 1676. Chlorophyll
stability of brine and freshwater algae. Curr.
Sci. 45:462-463,

RASCO, E.T. JR. 1574. The effect of hardening on
drought resistance and free pProline content of
Lycopersicum esculentum Mill, Unpublished M.S.
Thesis. UPLB, College, Laguna.

READ, D.W.L. and J.D. BEATON. 1963. Effect of ferti-
lizer, temperature and moisture on germination of
wheat. Agron. J. 55:287-290.

ROUTLEG, D.G. 1%66. Proline accumulaticn in wilted
Ladino clover leaves. Crop Sci. 6:358-361.

ROSARIO, DEL D.A. 1980. Breeding for tolerance to
environmental stress. Paper presented at the
UPLB UNESCO Post-Graduate Training Course, Oct.l19~
November 1, 1580. College, Laguna.

SAHADEVAN, P.C. 1961. Variation among rice varieties
in regard to germination under submersion and heat
stability of chlorophyll. Curr. Sci. 30:235.

SINGH, T.N., D. ASPINALL and L.G. PALEG. 1972. Pro-
line accumulation and varietal adaptability to
drought in barley: A potential metabolic measure

of drought resistance. KNature New Biol. 236:188-190.



55

SINGH, T.N., L.G. PALEG and D. ASPINALL. 1973. Stress
metabolism III. Variations in Tesponses to water

ggfégit in Barley Plant. aust., J. Biol. Sci. 26:

STEFL,_M.p I. TRCKA and P. VRTRATNY. 1978. Proline
biosynthesis in winter plants due to exposure to

low temperatures. Biologia Plantarum (Praha)
20(2) :119-128,

STEWART, C:Ra and A.D. HANSON, 1980. Proline accu-
mulation as a metabolic response to water stress.
In N.C. Turner and P.J. Kramer, (eds.). Adapta-

tion of Plants o Water Stress, John Wiley and
Sons, lNew York.

THIMANN, K.V. 1954. The Physiology of growth in
plant tissues. Amer. Sci., 42:589-606.

UHVITS, R. 1846. Effects of osmotic pressure on
water absorption and germination of alfalfa sceds.
Amer. J. Bot., 33:278-285,

VASUDEVAN, V. and V. BALASUBRAMANIAM., 1965, Germina-
tion in osmotic solutions as an index of drought
resistance in sorghum. The Madras Agric. J. 52
(9) :386-390.

WALDREN, R.P. and I.D. TEARE. 1974. Free proline
accunulation in drought-stressed plant under
laboratory conditions. Plant and Soil 40:689-692.

WALDREN, R.P., I.D, TEARE and S.W. EHLER. 1974,
Changes in free proline concentration in sorghum
and soybean plants under field condition. Crop
Sci. 14:447=450.

WIGGANS, S.C. and F.P. GARDNER. 1959, Effectiveness
of various solutions for stimulating drought con-
ditions as measured by germination and seedling
growth. Agron. J. 51:315-318.

WILLIAMS, T.J., R.S. SNELL and J.T. ELLIS. 1967.
Methods of measuring drought tolerance in corn.

Crop Sci. 7:179-182,



56



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20

