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Abstract

Preliminary studies on the germination of teek seeds (Tectona grandis L.) were carried out at
the institute of Plant Sciences, University of Sindh by subjecting the seeds with some physical and
chemical methods. The viability of seeds were confirmed by 2,3,5- triphenyltetrazolium Chloride.
Results revealed that by altering temperature at the germination stage the inhabitatry effect of seed
coat was reduced. However scarification treatment with GAj;, Kinetine, H,SO, and KNO; also
promote the seed germination due to increased softening of the seed coat.

Introduction

Seed of the majority of land plants pass through a phase of dormancy that may be
caused by several factors, delaying the whole life cycle of the plant. Ecophysiological
studies thus are important for the formation of most desirable means of determining seed
viability and consequently germination (Sen, 1977). Tectona grandis L. commonly
known as Teak or Sagwan is the more prized timber tree by dint of its grain color and
strength, the best teak develops in well drained deep alluvial soil with a pH 6.5 — 8.0 and
a relatively high Ca and P content (Masilamani, 1996).

The main problem in teak is poor germination in nurseries, only 3% seeds results in a
plantable seedling where teak found naturally, because of irregular dormancy cycle. The
nature of barriers which prevent germination can be physiological (presence of
germination inhibitors in felty mesocarp), physical (thick and hard endocarp) and
morphological (hormone imbalance in seeds) which results in low germination
(Masilamani, 1996). In Pakistan the cultivation of teak has continued to some extent
however, the dormancy of its seeds remain hurdle for enhanced spreading of teak
population. Application of chemical have been found to bring about the germination of
dormant seeds (Bradbeer, 1968) alternating soaking and drying of seeds gave fairly
constant results. The present studies were therefore, carried out to break the dormancy of
seed of Tectona gradis L., by using physical and chemical treatments.

Material and Methods

Mature fruits/seeds were collected from the ground at the Miani Forest during
January to April 2000. The seed were washed with sterile distelled water after removing
apocarps and then subjected to scarification hot temperature (40°C), cold temperature
(4°C) treatments, absolute H,SO4 and HCL treatment were given for softening of hard
seed coat followed by KNO; treatment. Seeds were pre-incubated in Gibberlic acid (GA;3,
and Kinetine for 1to 6 weeks at different concentrations. Before setting them for
germination, the seeds were decoated or split open by pressing along the margins and
break them. Drying and soaking method was also used.
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The seeds under each treatment were prepared for germination, for which 20 seeds
were plated on Petri dish with sterile filter paper and moistened with 20 ml sterile
distilled water. Five replicates from each treatment were placed in germination in
cabinets running at constant temperature of 30°C + 1°C and an alternating day/ night
regime of 30/27°C twelve hour period of light were used per day and seeds were watered
when necessary. Seed viability was confirmed by 2,3,5 triphenyltetrazolium Chloride.
Embryos that turned red were counted as viable (Copeland, 1995).

Results and Discussion

The present study focuses how to induce germination in seeds through physical or
chemical treatments with greater understanding of the nature of dormancy
(Dharmalingam, 1995). Seeds viability was confirmed by 2,3,5 triphenyltetrazolium
Chloride which showed only 25% viability of embryos. Various pre-treatments were
attempted on teak fruit to enhance the germination percentage. Soaking the seeds for 2
days, drying them for 1 day, and repeating this procedure four times promotes
germination (Masilamani, 1996).

In the present study the problem of breaking dormancy was investigated in the
different ways. When teak seeds (split at micropyle end) were subjected to (GA3) (5-50
ppm) treatment for 6 days and scarification by H,SO,4 for 20 minutes showed 4 to 16%
germination, while pre soaked seeds in GAj; if not split to expose the micropyle induce only
4% germination (Table 1). GA; seems to have a promotory role on seed germination in
Tectona grandis L. Similar results were shown by Basn & Sur (1988) using GA; treatment
of teak seeds, Teak seeds (split at micropyle end) when subjected to different kinetine
concentrations for six days after scarification by H,SO, for 20 minutes induced only 4 to
8% germination (Table 2), while pre-soaked seeds in Kinetine if not split to expose the
micropyle not induced any germination. Gupta & Pattanath (1975) reported that nutrient
deficiencies in some cases resulted in lower germination or early seedling failure.

Table 1. Seed Germination after incubation of 45 to 60 days
Scarification by H,SO, minutes
y
GA; Treatment with different concentration in ppm for 6 days
S5ppm  10ppm  20ppm  25ppm  50ppm
Open at Micropylar end - - 4% 16% 8%
With out open or split the seeds - - 4% - -

Table 2. Seed Germination after incubation of 80 to 120 days.
Scarification by H,SO, minutes

Kinetine treatment with different concentration in ppm for 6 days
S5ppm  10ppm 20ppm  25ppm  50ppm
Open at Micropylar end 1% 2% 4% 8% 6%
With out open or split the seeds - - - - -
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Table 3. Germination of Tectona grandis seeds by alternate temperature.

Treatments Alternate Temperature Germination %
HCL — KNO; 4°C 40°C 4%
H,SO, — KNO; 4°C 40°C 6%
Controlled 4°C 40°C --

The effect of alternate heating and chilling (40°C/ 4°C for 24 hours) treated with 90%
HCL and 90% H,SO, for 15 minutes followed by KNOj; treatment for 4 hours to teak
seeds showed 4 to 6% germination (Table 3). These results are in agreement with those of
Mayer (1963) who reported that endocarp is the main hindrance in teak seed germination.
In treated teak seeds (40°C/ 4°C for 15 minutes) the quick change in temperature resulted
in splitting endocarp and facilitated the emergence to solve the germination problem.
However, continuous experimentation may find out the way to increase the germination
rate of this economically important tree for wide spread cultivation in the country.
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