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EFFECT OF PRETREATMENT AND LOW TEMPERATURE ON
MOBILIZATION EFFICIENCY OF MAIZE GENOTYPES
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ABSTRACT

Three cultivar of maize i.e. Hi-Starch. Hemant and Ganga safed-2 were
germinated under chilled (8 * 1°C) and nonchilled Qs + 1’0 condition.
Mobilization efficiency were decreased under chilled condition whereas seed
pretreatment accelerates the mobilization efficiency. )
Key words Chilling temperature. mobilization efficiency. Stress. Zea mays L.

Maize cultivation during winter is extending fast, serving well the cause of food
production and fetching a remunerative net return to the farmers. Conducive temperature
for germination is about 18.3°C and for grown 20°C to 30°C (Singh and Singh, 1988).
During winter the temperature of the northern plain of India falls below 10°C. Therefore,
plant suffer various physiological disfunction. Mobilization efficiency of germinated maize
seed was also affected on chilling temperature (< 10°C). Therefore, the present experiment

was conducted to assess the effect of low temperature on mobilization efficiency of maize '

plant.

MATERIALS AND METHODS

Seeds of maize (Zea mays L.) cultivars viz. Hi-starch, Hemant and Ganga Safed-2,
procured from the Department of Plant Breeding, Rajendra Agricultural University, Pusa
were used for the present study. Before starting the experiment seeds of equal size were
surface sterilized by 0.1 percent mercuric chloride for 2 minutes followed by thorough
washing in distilled water. Following pretreatments were used :

T, - Soaking for 6 hrs in proline 50 ppm, T, - Soaking for 6 hrs in proline 100 ppm, Ts-
Soaking for 6 hrs in proline 200 ppm, T, - Soaking in ascorbic acid 50 ppm for 6 hrs, Ts -
Soaking in ascorbic acid 100 ppm for 6 hrs, Te - Soaking in ascorbic acid 200 ppm for 6
hrs, T, - Soaking in sodium benzoate 1 percent for 6 hrs, Ty - 24 hrs soaking in distilled
water (hydration - dehydration treatments).
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Chilling exposure

Pretreated seeds (T. - Ty) were thoroughly washed with distilled water. The
petridishes with pretreated maize seeds and control were regularly put in growth chamber
preadjusted at 8 + 1°C. After 12 hrs petridishes were taken out and put for another 12 hrs in
the growth chamber maintained at 25 + 1°C. Embryonic axis and endosperm parts of 5 days
old seedlings from three different triplicate of a single treatment were excised and put
separately. Dry weights were estimated after drying the seeds and seedling parts in an oven
at 70°C + 1°C for 48 hrs. -Mobilization efficiency was calculated by using the formula given
by Doijoda & Raturi (1987).

Dry wt. of seedling
Mobilization Efficiency = — . x 100
Dry wt. of seed

RESULTS AND DISCUSSION

Pre-soaking of seeds with proline 100 ppm was most effective .in reducing the
harmful effect of chilling on percentage mobilization efficiency of the various genotype,
under study (Table 1). Percentage mobilization with this treatment resulted in mobilization
values of 15.31 - 26.63; the value being more by 36.07 - 104.13 than those obtained in the
untreated control. The maximum recovery being shown by Ganga Safed-2 and the
minimum by Hemant. Similar trends were also observed with different pretreatment of
ascorbic acid. The hydration dehydration treatment was responsible for maximum values of
mobilization efficiency in Hi-Starch but the treatment showed a negative effect on the
mobilization efficiency in Hemant and Ganga Safed-2 under low temperature stress. For
Ganga Safed-2, sodium benzoate (1 percent) resulted in maximum value of mobilization
efficiency under cold stress condition. Taking the data of dry matter accumulation in
embryonic axis together with the values of mobilization efficiency into consideration, it is
apparent that the turn over of stored reserves, as reflected by mobilization efficiency of
early seedlings developed from stressed and nonstressed seeds showed that the low
temperature is adversely affecting the synthesis in elongating tissue either due to the
reduced utilization of food reserves or due to the supply of energy for metabolism. Possible
reason for the decrease in mobilization reserves could result from a metabolic disturbance
due to innate differences between enzymes in energies of activation (Levitt, 1980). An
increase in the activation energy of membrane associated enzymes and a decline in their
activity at low temperature has been reported (Sechi ef al., 1973, Miedema, 1979). Most
effective seed treatment were proline 100 ppm, ascorbic acid 100 ppm and sodium benzoate
(1 per cent). Pretreatments increased the pool of metabolites especially the reducing sugars
which are opined to impart chilling resistance (Wang, 1989 and Pogosyan, 1967). Proline
showed the maximum response in all the three varieties which supports the observation
that some amino acids are vital for inducing hardening against cold (Perkins and Andrews,
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Table 1. Effect of pretreatments under low temperature Stress on mobilization efficiency of miaize genotypes

Treatmenls Histarch Hemant Ganga Safed-2

Mobilization  (+) Increase/ Mobilization (+) Increase/  Mobilization (+) Increase/
efficiency (-) decrease efficiency (-) decrease efficiency (%) _ (-) decrease
T, 19.57 16.53 7.50
T, 21.09° +1.76 16.69 +0.96 11.41° +52.13
T, 26.63° +36.07 21.30" +28.85 15.31° +104.13
Ts 2269 +15.94 17.00° +2.84 12.53° +67.06
T, 19.38 -0.97 1545 -6.53 10.81 +44.13
Te 2427 +24.01 19.87 +20.20 14.23° +89.73
T, 20.33° +3.88 16.49 -0.24 11.80° +57.33
Ty 25.82° +3193 19.62° +18.69 15.447 .+ 105.86
To 2837 +44.96 12.15 -26.49 6.48 -13.60

SEm. + 0.07 - 12.15 - 0.08 -

~Significant at 1% probability level

1960).  Similarly, sodium benzoate and ascorbic acid have been reported to act as
antioxidants and free radical scavenger (Slater, 1972; Kelly and Latzto 1979, Sehtiya and
Srivastava, 1985). Studies of seed pretreatment can be of great help in exploiting the
hardening treatment against low temperature stress in improving the early establishment of

the crop.
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