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HYPOCOTYL HYPERTROPHY IN ZEA MAYS L. DUE TO WATERLOGGING
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ABSTRACT

Two varictics of Zea mavs L viz.. Suwan and Ganga Safed 2 of 11 days old
seedling were subjected to 2. 3 and 4 days of waterlogging followed by two days
recovery, morc increase in hy pocoty | diameter was observed in Suwan than Ganga
Safed 2. Fast recovens in hypocony diameter was also observed in Suwan.

Key words : Hypocotyl hypertrophy. waterlogging. Zea mays L.

Maize, being traditionally a Kharif crop has to face several environmental stresses
especially waterlogging due to excessive monsoon showers. Sometimes immediately after
rains, the crop gets exposed to excessive high temperature which often proves fatal to this
crop. Damage at early stages can seen more frequent than young one. Present studies were
conducted for screening of varieties, relatively better suited to the waterlogged situations.

MATERIALS AND METHODS

Carvopses of Zea mays L.- cv. Suwan and Ganga safed 2 were surface sterlized with
2 percent Sodium hypochioride for 30 minute followed by washing with 0.01 N HCL to
avoid its harmful effect (Abdul - Baki and Aref, 1974). After proper washing with distilled
water seeds were germinated on filter paper moistened with 10 ml distilled water. The
experiment was carried out in completely randomized design. By the end of 120 hrs of
germination, the germinated seeds with good vigour were transferred to the plastic pots
containing soil with full strength of nutrient. The plastic pots of 220 ml capacity having
outside surface painted with black colour to cut light for proper root growth in the pots to
simulate a field condition. The pots were filled with nutrient solution upto a marked level.
Germinated seeds were carefully placed to the soil with root placing down in soil. The
seedling were kept in growth chamber maintained at 30/24°C + 1°C temperature day/night
and 70 - 80 percent relative humidity under fluarseent and incundescent light having
luminous intensity 15000 lux.

Treatment details:

T, = Control, T = Two days waterlogging, Tz = Three days waterlogging, Ty~ Four days
waterlogging, Ts = Two days waterlogging followed by two days recovery, T, = Three days
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waterlogging foltowed by 2 days recovery, T, = Four days waterlogging followed by 2 davs
recovery.

The seven treatments were employed at 11 days of germination with 2 em controlled
water depth. Hypocoty! diameter measurements were made with a micrometer calliper with
graduations of 0.01 mm. This measurement was made with the seedlings raised in respect
of each treatment. - i

RESULTS AND PISCUSSION

Seedlings of maize subjected to different waterlogging duration of 2. 3 and 4 days
showed an increase in hypocotyl diameter in both the varieties of maize i.e.. Suwan and
Ganga'safed 2. Recovery treatment of 2 days after respective waterlogging treatments of 2,
3 and 4 days, indicated a decrease in diameter over the respective waterlogging treatment in
both the varieties. More increase in recovery were obtained in Suwan than Ganga safed 2.

In the experiments under controlled conditions the increase in hypocotyl diameter with -

the increase in the duration of waterlogging was recorded and on the same slight
improvement was noticed following decrease in hypocotyl diameter of maize seedlings,
during 2 days recovery period, immediately after waterlogging. This increase in hypocotyl
diameter may possibly be because of excessive growth of tissue in developing seedlings.
There is varietal variation in hypocotyl diameter in Suwan and Ganga safed 2 (Table 1).
Such observations have been discussed and reported showing genetic vanations in response
to waterlogging treatments by Paulsen (1068). Relatively larger hypocotyl diameter in
Suwan was reflected in the increase in the size of the tissue causing hypocoty! hypertrophy.
Increase in diameter of hypocotyl (hypocoty! hypertrophy) under waterlogged situation was
also reported by Kawase (1974) in sunflower, Hasnain and Sheikh (1976) in chilli and
Zhang ef al.. (1992) in beetroot. Kramer (1951) hypothesised that lack of oxygen near the
waterline may interfere with downward translocation of carbohydrates and auxin. Hence,
the accumulation near the flood line could stimulate hypertrophy of the tissue. It is very
clear that such adaptations are to support inhanced gas exchange under such fragile
environment of waterlogging. ‘ ;
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Table | Hypocotyl diameter (mm) as affocted by different durations of waterlogging in 11
_days old secdlings of Zea mays L.

Duration in Hypocoty! diameter (mm)
days/treatments
Suwan Percent change Ganga Percent change
Safed 2
Ty 2.46 Increase over control 221 [ncrease over control
T, 248 081 223 2090 iy e
T; 251 2.03 227 2.71
T, 2.57 4.47 2.31 452
Decrease over Decrease over
respective WL respective WL
treatment treatment
Ts 2.46 0.80 2,22 0.45
T 248 119 2.26 0.44
Ty 253 1.55 2.20 0.87
S. Em 0.81 0.71
LSD (0.05) 2.39 2.22

“ WL = \aterlogging.
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