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ABSTRACT

Three varictics of Zea mays seeds were germinated under chilled and non-chilled
conditions. Chilling exposurc causes reduction in germination per cent and germination
relative index. Study can help in basic screening of the low temperature resistant maivze
genotype in early stages of growth.
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Temperature plays an important role in the initiation of germination and the development of
seedlings. It has been observed that the seeds of Zea mays L. were more sensitive to low temperature
during germination. Different treatment have successfully been used to break low temperature
inhibition of seed germination (Wang, 1989, Sehtiya and Srivastava, 1985)

In the north Indian plains, which are the major maize growing areas, the temperature during
winter season fails below 8°C but remains above 0°C. Failure or delayed seed germination in the
field has often been observed. Therefore, the present experiment was conducted to analyse the effect
of low temperature on germination and seedling growth under laboratory conditions to understand
the process of germination as influenced by low temperature in greater detail

MATERIALS AND METHODS

Maize seeds of three varieties, Hi-starch, Hemant and Ganga Safed-2 were thoroughly
washed with distilled water and dried to original weight under natural conditions. The petridishes
with maize seeds were regularly put in growth chambers pre-adjusted at 8 + 1°C for 12 hrs. -In the
moming petridishes were taken out and put in growth chamber maintained at 25 + 1°C for*12 hrs.
This cyclic exposure to chilling and non-chilling temperature simulating the natural conditions was
continued for five days after which the experiment was terminated.

For control (T,), petridishes with seeds over kept in growth chamber maintained at 25 +
1°C, throughout the period of experimentation. These seeds were not exposed to chilling temperature
Germination counts were recorded after every 24 hrs. till 96 hrs. and Germination relative index
(GRI) was calculated according to the formula of Chaurdhary and Ghildval (1970)

RESULTS AND DISCUSSION

Germination of maize sesds under non-chilled conditions (T)) ranged between 95-98.3 per
cent in the theee varietiss studied. As shown i table | the germmation after 48 hrs. ranged between
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53.3 - 58.3 per cent which increased to 73.3 - 78.3 per cent after 72 hrs and to 95.0 - 98.3 per cent
after 96 hrs. in the three genotypes studied. Chilling exposure (T,) resulted in decreased germination
per cent. Maximum decrease was observed in Ganga Safed-2. In this genotype germination
percentage was 28.3 per cent after 48 hrs., 56.6 per cent after 72 hrs. and 78 3 per cent after 96 hrs .
thus, showing a decrease in germination by 20 per cent after 4 days of chilling.

Table 1 Germination per cent of maize varieties in non-chilled in (T) and chilled condition (T>)

Germination per cent
Variety Non-chilled (T,) Chilled (T5)
48 hrs. 72 hrs. 96 hrs. 48 hrs. 72 hrs. 96 hrs.
Hi-starch 583 76.6 98.3 383 61.6 833
Hemant 533 783 95.0 316 58.3 86.6
Ganga Safed-2 56.6 733 96.6 283 56.6 783

CD.at5%N.S.

Germination relative index (GRI) were also reduced after chilling exposure in the three
genotypes (Table 2). The value of GRI ranged between 19.0 to 19.6 in T,, treatment and between
156 to 17.3 in T, treatments. Thus, low temperature stress caused decrease in GRI by 15.3 per
cent, 8.9 per cent and 19.17 per cent in Hi-starch, Hemant and Ganga Safed-2, respectively
Maximum decrease was observed for Ganga Safed-2 and minimum for Hemant genotypes. Decline
in germination of maize seeds has been attributed to killing of embibed seeds while Cohn and
Odendorf (1978) attributed it to the structural lesions in the radicle during initial hydration. In cotton
Christiansen (1963) observed abortion of radicle tip of germinating seeds during chilling stress.
However, disruption in the metabolic processes is causative for the reduction in germination of seeds
from some heat tolerant plants. These observations indicate that both physical injury to the
embryonic axes as well as metabolic Processes connected with germination and affected by the non-
freezing low temperatures, do not permit all the seeds to germinate causing reduction in germination
per ¢ent and germination relative index,
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Table 2. Germination relative index (GRI) of maize varieties in non-chilled (T)) and chilied
(Tz) condition .
Germination relative index
Variety Non-chilled (T,) Chilled (T>)
48 hrs. 72hrs.  96hrs.  48hrs.  72hrs.  96hrs.
Hi-starch 350 30.6 196 20.0 233 166
Hemant 32.0 313 19.0 17.0 233 17.3
Ganga Safed-2 346 293 19.3 17.0 226 156
C.D. at 5% N.S.
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