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ACCELERATION OF HIGH TEMPERATURE-HIGH MOISTURE INDUCED SEED 

DETERIORATION BY CHEMICAL PRETREATMENTS 

Y. VIMALA 

School of Studies in Botany, Jiwaji University, Gwalior -474 011 

Chemical replenishment of seeds, by imbibition of certain growth regulators and a respiratory substrate, accelerates, instead of retarding 

the high temperature- high moisture induced deterioration as evidenced through decline in per cent germination and activities of certain 

enzymes. 
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Seed viability deals with the retention of the 

capacity for germination, field emergence, seedling 

vigour etc., for varying periods during storage after 

harvest and its different aspects have been reviewed by 

several workers(Abdul-baki and Anderson, 1972; Barton, 

1961; Harrington, 1972 and Roberts, 1972). Our earlier 

experiments (Agrawal, 1982; Vimala, 1984) confirmed 

the observations of other workers (Barton, 1966; San 

Pedro, 1936 and Toole and Toole, 1946) that high 

temperature-high moisture storage regime induces 

rapid seed deterioration. As, there are many report 

indicating reduction in the activities of certain 

35°C-100% RH in desiccators, as standardized earlier 

(Agarwal, 1981; Vimala, 1982). Simultaneosuly, one 

parallel seed lot was kept dry at room temperature 

(28°C) for the sake of comparison. Such stored seeds 

were analysed for per cent germination just after 

treatment (0 day) and after 2, 25 and 50 days of storage. 

For this, about 30 seeds per set were used and 

analyzed at different days. The results are described 

on the basis of 2 experiments done in duplicate. 

enzymes (Anderson, 1970; Shamshery, 1978) and 

levels of several compounds as hormones (Arora, 

1980; Jucl, 1941) and metabolites (Abdul-Baki and 

Anderson, 1973) with seed ageing, effccts of chemical 

replenishment through pretreatments with some 

growth regulators and a respiratory substrate on the 

high temperature-moisture 
raion were investigated. Alterations in germination 

percentage and activities of certain enzymes were used 

as indices of viability changes. 

Enzymic Analysis: For enzymic studies 2 and 50 days 
of stored sets were selected. The crude enzyme extract 

was prepared by homogenizing 6h imbibed seeds in a 

chilled common extraction-cum-assay buffer, i.e. 0.2 

M KHPO,- NaOH buffer of pH 7.2 developed and 

standardized earlier (Vimala, 1982), centrifuging at 

1000xg for 5 min and collecting the supernatant. The 

supernatant was assayed for amylase (Filner and 

Varner, 1987), protease (Green and Neurath, 1954) 
and IAA-oxidase (Gordon and Weber, 1951) using 

the common assay buffer. The amount of protein was 

determined according to Biuret method and besides 

induced seed deterio- 

Table 1: Effectis of chemical pretreat ments by pre-siorage 4h soaking 
followed by air drying on the induced loss of vaibility ot Phaseolus MATERIALS AND METHODS 
aureus cv. MH 159 seeds stored al 35C-100% RH. 

For studies on the effects of chemical pretreal 

ments in the artificially induced seed ageing system, 

and the patterns of changes in germination in the 

activities of certain enzymes accompanying declinc in 

viability, freshly harvested Phaseolus aureus cv. MH 

Per cent Gemination at 48 h Trealment" 

GA, KN ABA SA Days Untrea- Distil- 

ted dry led 

IAA 

storage seeds Waler ixl0'Meach 

80.0 73.3 73.3 80.0 78.5 8o.ó So6 
159 sceds were soaked in distilled water and Ix10* M 0 

75.0 72.0 72.0 70.0 70.0 80.0 78.0 
cach of the hormones Indole-3-Acetic acid ([AA), 

Gibberelic acid (GA,), Kinctin (KN), Abscisic acid 

(ABA) and a metabolite, Succinic acid (SA) Ior 4 h, air 

74.0 70.0 70.0 6506S.0 70.0 70.0 

73.3 46.6 20.0 2o.0 36 200 400 

dried and stored at the temperature moisture reyne of +Meaun of iwo expenments conducted in dupiucate 
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Table 2: Changes in the activiues of certain enzy mes accompanying acceleration of induced loss of viability by certan chernuCal prelreatrnera 

Enzyme activity S.Eof 6h imbibed seeds in untrealed and following treated sets 
GA 

Enzyme Days of 
storage Untreated Distilled IAA KN ABA Sucirae 

dry seeds water 

Totaly activity (per seed) 

a-Amylase 2 1.20 0.96 0.63 0.80 0.99 1.00 1.00 
(mg starch t0.10 t0.18 12 t0.18 0.10 t0.15 0.12 

degraded min') 50 0.28 0.53 0.31 0.53 0.80 0.35 0.70** 

tO.05 t0.03 t0.03 t0.04 t0.02 t0.05 0.06 

Protease 2.20 3.40 2.76 3.66 2.93 1.38* 38 
(mg amino acid +0.52 +0.80 t0.37 t0.91 t0.31 +0.22 t0.22 

released h ) S0 0.48 0.48 0.46 0.21** 0.21* 0.14** 0.14 
#0.09 #0.05 +0.02 t0.03 +0.01 0.01 fO.07 

IAA-oxidase 4.00 4.00 5.00* 2.00 3.00 3.00 3.00 

(g IAA t0.85 t0.80 t0.78 +0.34 t0.70 +0.35 0.30 

degraded min') 50 6.00 4.00* 5.00 4.00* 5.00 4.00 4.00 
t0.52 t0.38 t0.42 t0.40 ).42 t0.38 0.40 

Specific activity (Enzyme units mg protein' x 100) 

a-Amylase 33.00 38.00 33.00 9.00 29.00 17.00 24.00 
+3.33 t6.84 3.96 t1.35 t3.02 +4.05 3.60 

50 11.00 14.00 25.00 43.00 I6.00 36.00 24.00 

1.57 1.50 t1.42 t2.46 t.03 t3 40 +2.40 
Protease 2 72.00 131.00 91.00 156.00 89.00 97.00 42.00 

+17.02 t30.82 t12.20 t38.79 t9.42 t14.76 z6.70 
50 15.00 25.00 22.00 13.00 11.00 6.00 6.00 

t2.81 t3.65 +2.39 t1.23 tl.57 t0.8 0.43 
LAA-oxidase 0.10 .10 0.20 0.09 0.09 0 08 0.10 

t0.02 ).02 t0 03 t0 02 t0.02 0 01 0.01 
0.20 0.20 0.20 0.20 0.30 0.20 0 20 

t0.02 t0.02 t0.02 t0.02 t0.03 t0.02 

Significant al 5% level of sigruficance.

*Significant at 1% level of signiicance. 

LOtal acivity, specific activities of the enzy1nes were 

expressed in terms of Enzyme Units mg protein '(1 EU= 

Ainount of enzyme that brings about unil change in 

absorbance in one minute). 

storage conduuon, with iAA, GA, and ABA inducng 
maximunm acceleratuon of seed deterioraton. Marked 
acceleraion of deterioration was observed in ihe 
distilled water treated control set too, as compared to 
he untreated conirol. Kineun parually shows sOme 

retention in the loss ot viability. Table 2 shows th 
changes in ihe actuvities of amylase, protease and IAA 

Oxidase, ccommpany ing loss of germnablity, and 50 
days alter storage. The declne in ot.al activties of 

RESULTS AND DISCUSSION 

Tatle I exhibits decline in vaibility in erms of 

per cent gcrminalion, in Phaseolus aureus cv. MH 
1S9 eeds, prctrcacd and stored in the mentioned 
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amylase and protcase, in all ureated sets, including 
distilled water prestorage imbibition, was of greater 

Abdul-Baki A A & ID Anderson 1973 Relationship 
between decarboxylation of glutamic acid and vigour 
in soybean seed Crop Sci 13 227-232. extent than the untreated control. IAA-Oxidase did not 

exhibit considerable changes in total activity, 
although, slight increase in specific activity couid be 
observed. Specific activities of amylase and protease 
paralleled changes in toal activity as well as per cent 

Agrawal BR 1981 Effects of different temperature 
moisture regimes during storage and chemical 

pretreaument on seed viability (Abstract) IV Bot ConfJ 

Indian bot Soc 60 (Suppl) 106p. 
germination.

Agrawal B R 1982 Biochemical aspects of seed 

deerioration Ph D Thesis Meerut University Meerut 

(India) 

In general, none of the growth regulators or 

metabolite replenished the lost amounts of these 

substaces during high temperature-moisture storage of 
seeds. Rather, interestingly enough, the results 

indicate acccleration instead of retardationof

Anderson JD 1970 Physiological and biochemical

differences in deteriorating barley seed Crop Sci 10 

38-39 senescence.

This deterioration, thus, can be attributedto Arora A 1980 Studies on the changes in some 

endogenous indoles during different stages of plant 

developnent Ph D Thesis Meerut University Meerut 

(India) 

temperature dependent rise in respiration in the 
presence of hydrated activated enzymes and loss of 

membrane integrity leading to depletion, leakage of 

substrates during hydration-dehydration-rehydration 

procedure (Agrawal, 1981; Koostra and Harrington, 

1969; Mc Kersie and Tomas, 1980). The repair 

processes during long term storage at high seed 

moisture content (Ellis and Roberts, 1980; Ibrahim er 

al., 1983) were, however, not observed. The decline in 

the activity of hydrolytic enzymes accompanying loss 

of viability has been reported by several workers 

(Agrawal, 1982; Anderson, 1970; Shamshery and 

Banerji, 1979) and may be due to gradual inactiva- 

tion of pre-existing enzymes and /or progressive 
inhibition of enzyme synthetic machinery. The 

present report indicates that decline in hormonal and 

metabolite levels during storage may not have causal 

relationship with loss of seed viability. 

Barton L V 1961 Seed Preservation and Longevity 
Leonard London. 

Barton L V 1966 The effect of suorage conditions on 

the viability of bean seeds Boyce Thompson Inst 

Contrib 23 261-284 

Ellis R H & E H Roberts 1980 The influence of 

temperature and moisture on seed viability period in 

barley (Hordeum distichum L) Annals Bot 45 31-37. 

Filner P & JE Varner 1967 A est for de novo synthe-
sis of enzymes Proc Nal Acad Sci U SA 58 1520-

1526. 
Gordon S A & RPWeber 1951 Modern Methods of 
Plant Analysis VII Springer-Verlag Berlin. 

Green NM & H Neurath 1954 The proteins Neurath 
H and Bailey K Ed. 2B Academic Press New York. 

Thanks are due to late Prof. Y.S. Murty for 

constant encouragement and help, to Dr. D. Banerji 

for helpful suggestions and to C.S.I.R. for the award of 

a fellowship to the author for carrying out the 

presented work. 

Harrington J F 1972 Seed storage and longevity 145- 

235 pp In Kozilowski TTEd Seed Biology Vol 3 
Academic Press New York. 

REFERENCES Ibrahim A E EH Roberts & A J Murdoch 1983 
Viability of letuce seeds J Exp Bot 34 620-640. Abdul-Baki A A &JD Anderson 1972 Physiolgical 

and biochemical deterioration of seeds 283-315 pp In 

TT KOZLOWSKI Ed Seed Biology Vol 2 Academic alters sowie einige untersuchungen bereffend die 
Juel I 1941 Der auxingehalt in samen verschiedenen 

Press New York. haltoborkeit der auxine Planta 32 227-233. 



18 Vimala, Y. 

Koostra P T & JF Harrington 1969 Biochemical 
effects of age on membranal lipids of Cucumis sativus 

Shamshery R & D Banerji 1979 Certain biochemical 

changes accompanying loss of viability Plant Biochem 

J6(1) 54-63. Proc Int Seed Test Ass 34 329. 

Mc Kersie BD &DT Tomas 1980 Effect of dehydra- 
tion treatement on germination, secdling vigour and 

cytoplasmic leakage in wild oats and birdsfoot refoil 
Can J Bot 58 471-476. 

Toole E H & VKToole 1946 Relation of temperature 
and seed moistu re to the viability of stored soybean 

seed USDeptt Agr Cir 753 9. 

Roberts E H1972 Viability of Seeds 448 pp Chapman 
& Hall London. 

Vimala Y 1982 Changes in the activities of certain 

enzymes accompanying some plant developmental 

poecesses M Phil Project Meeru: University Meerut 
San Pedro A V 1936 Influence of emperature and 

moisture on the viability of vegetable seeds Phillipine 
Agr 24 642-648. 

India 

Vimala Y 1984 Changes in certain enzymes accem- 

panying natural and induced loss of viability J Indian Shamshery R 1978 Studies on some physiological 
aspects of seed deterioration Ph D Thesis Meerut 

University Meerut India. 

bot Soc 63 61-68. 



{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

