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An experiment was conducted to find out the optimal incubation
temperature and ideal season for sowing cardamom (Elettaria
cardamomum) seeds to achieve better and uniform germination.
Germination parameters were studied during September-Octo-
ber, December-January and February-March 1989-91. An in-
cubation temperature of 30°C recorded good germination during
all the three seasons. However, seeds kept at ambient tempera-
ture during September - October resulted in best germination
compared to 30°C. There was no sxgmﬁcant difference in germi-

nation between seed sizes used.
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Introduction

"~ Germination of cardamom seeds
(Elettaria cardamomum Maton) is er-
ratic, delayed and poor under traditional
type of sowing (Pattanshetty & Prasad
1973). Attempts made in the past to
improve germination percentage and also
to attain uniform germination include
scarification (both mechanical and
chemical) (Kololgi, Pattanshetti &
Prasad 1973), agronomic amendments
with synthetic and natural mulch mate-
rials (Prasad, Pattanshetti & Kololgi
1974) ete. Variation in seed size due to
differences in either endosperm or em-
bryo size, or both, influences germination
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of seeds (Perry 1980). Although varia-
tion is seed germination under varied
conditions has been established, finding
a critical temperature for attaining
higher germination has not been at-
tempted. Hence, this experiment was
undertaken to determine the optimal
temperature required to get good, early
and uniform germination and to find
out the optimum season for sowing.

Materials and methods

Freshly harvested cardamom capsules
were dehusked and the seeds were sepa-
rated, washed throughly and dried un-
der shade. Dried seeds were scarified
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with 25% HNOj; for 10 min (Kololgi et al.
1973) and washed in copious amounts of
water to remove traces of acid. The
seeds were than soaked in water for 48h
and treatments imposed.

The seeds were separated into two size
classes viz,, 2 mm and above and less
than 2 mm dia using a 2 mm sieve and
both the size groups were subjected to
nine sub- treatments maintained under
ambient conditions and in a BO D incu-
bator, under the following temperature
regimes: 1) Control ii) 5°C iii) 10°C iv)
15°C v) 20°C vi) 25°C vii) 30°C viii) 35°C
ix) 40°C. Each sub- treatment was rep-
licated thrice with 25 acid scarified seeds
sown in petridishes with blotters. The
experiment was repeated thrice (seeds
were sown in September, December and
February) i.e., during September-Octo-
ber, December-January and February-
March. The study was continued for
two successive years viz., 1989-80 and
1990-91. Germination counts were re-
corded daily up to 60 days and the days
taken for first germination, 50% germi-
nation and total germination were cal-
culated. The germination rate (Edward
1932; Harrington 1962), co-efficient of
velocity of germination (Kotowski 1926)
and germination value (Czabator 1962)
were also determined.

Results and discussion

The data obtained were initially analysed
as per Split Plot Design with two main
treatments and nine sub-treatments.
There were no significant differences
between the two main treatments, dur-
ing any season indicating that seed size
does not play a significant role in the
germination process in cardamom.

Significant differences in days taken for
first germination, 50% germination, to-
tal germination percentages, germina-
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tion rate, co-efficient of velocity of ger-
mination and germination value were
observed in different seasons and hence
the data was analysed as per Random-
ized Block Design (Tables 1, 2 & 3).

The seeds failed to germinate at extreme
low (5°,10° and 15°C) and high (35°C and
40°C) temperatures. The best germina-
tion under incubation conditions was
recorded at 30°C during the entire pe-
riod of the experiment. However , the
performance of incubation at 30°C was
inferior to that recorded under ambient
condition during September-October
season (Table 1), but was better during
other seasons (Tables 2 & 3). Under
ambient conditions the best germina-
tion parameters were recorded during
September-October signifying that tem-
perature regime prevailing during this
season is conducive for germination of
cardamom seeds. Under field conditions
also better germination was reported
during this period (Pattanshetti &
Prasad 1973). The mean minimum and
mean maximum ambient temperatures
recorded during the three seasons were
i) 18°C and 26°C, i) 12°C and 29°C and
iti) 14°C and 33°C, respectively (Table
4). .

Borth Wick (1925) reported that seeds
of Asparagus officinalis did not germi-
nate when subjected to low tempera-
tures. Solanki & Seth (1984) also re-
ported similar results at low tempera-
tures for seeds of winged bean and cu-
cumber. In the present experiment also
no germination was observed when the
seeds were subjected to low tempera-
tures. This could be due to lower rate of
water absorption by the seeds. Vegis
(1964) has put forward a general theory
of dormancy in which it was postulated
that higher temperature in association
with restricted oxygen uptake due to
presence of covering structures such as



Table 1. Parameters recorded during cardamom seed germination process at Ist season (Sep. - Oct.)
(mean of 1989-90 & 1990-91)

Treatment Days taken Days taken Germination Germination Co-efficient Germination
for Ist for 50% % rate of velocity value
germination germination (at 60th day) (days)
Ambient* 16.3 19.8 90.7 42.5 2.3 3.5
50 C 60.0 60.0 00.0 60.0 1.9 0.0
100 C 60.0 60.0 00.0 60.0 1.9 0.0
15°C 60.0 60.0 00.0 60.0 1.7 0.0
20° C 45.5 60.0 28.2 50.3 1.8 0.2
25°C 342 60.0 24.3 41.2 2.2 0.1
30°C 26.8 48.7 73.0 40.8 2.2 1.5
35°C 48.0 60.0 02.7 44.3 1.8 0.0
40° C 60.0 60.0 00.0 60.0 1.7 0.0
C D at 5% 4.7 3.7 2.7 4.1 0.2 2.2
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¥ Mean minimum temperature = 18° & 19°C
* Mean maximum temperature = 26° & 29°C
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Table 2. Parameters recorded during cardamom seed germination process at IInd season (Dec. - Jan.)
(mean of 1990-91)

Treatment Days taken Days taken Germination Germination Co-efficient  Germination
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for Ist for 50% % rate of velocity value
germination germination (at 60th day) (days)
Ambient* 38.5 60.0 42,0 51.9 1.9 0.5
59 C 60.0 60.0 00.0 60.0 1.7 0.0
100 C 60.0 60.0 00.0 60.0 1.7 0.0
15° C 60.0 60.0 00.0 60.0 1.7 0.0
20°C 53.2 60.0 19.1 54.9 1.8 0.1
250 C 37.7 60.0 13.4 51.0 2.2 0.1
300 C 30.2 51.5 70.9 45.6 2.2 14
382G 52.0 60.0 02.6 60.0 1.9 0.0
400C 60.0 60.0 00.0 60.0 1.7 0.0
CD at 5% 6.0 0.5 1.9 5.0 0.2 0.1

* Mean minimum temperature = 12° & 13°C
* Mean maximum temperature = 28° & 29°C

0g



1

Table 3. Parameters recorded during cardamom seed germination process at Illrd season (Feb. - Mar.)
(mean of 1990 - 91)

Treatment Days taken Days taken Germination Germination Co-efficient Germination
for Ist for 50% % rate of velocity value
germination germination (at 60th day) (days)
Ambient* 28.3 50.8 58.7 42.5 2.3 1.0
5 C 60.0 60.0 00.0 60.0 1.7 0.0
10°C 60.0 60.0 . 00.0 60.0 1.7 0.0
15°C 60.0 60.0 00.0 60.0 1.7 0.0
20°C 49.5 60.0 20.6 54.7 1.8 0.2
25° C 35.0 60.0 13.6 46.0 2.2 0.1
30°C 38.5 51.0 72.0 44 .8 2.2 14
350 C 50.0 60.0 02.6 52.2 : 1.9 0.0
40°C 60.0 60.0 00.0 60.0 1.7 0.0
C D‘ at 5% 8.8 2.2 24 6.5 0.3 0.1

WOWDPIDD U UONDUTULL2E pads

* Mean minfmum temperature = 14° & 16°C
* Mean maximurm temperature = 30° & 33°C
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Table 4. Mean minimum and
maximum temperature during ex-
perimental season (mean of 1989 - 91)

Month  Mean n:in. Mean max.
temp. (C) temp. ( C)
September 18 26
October 19 29
November 18 28
December 12 28
January 13 29
February 14 30
March 16 33

seed coat was the primary cause of dor-
mancy. Since cardamom seeds also pos-
sess a hard seed coat, the results ob-
tained during the present study sub-
scribes to the general theory of dormancy
mentioned above.
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