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Abstract

The experiment on “Effect of seed treatments on germination, growth and vigour of Papaya (Carica
papaya L.)” was carried out at Karimangalam, Dharmapuri district. The experiment was conducted in
Completely Randomized Design (CRD) with ten treatments in three replications. The treatments
comprised of using water, hot water (60° C), growth regulators like IBA and GA3 with concentrations of
100 and 500 ppm, respectively, chemicals such as thiourea and KNO3z both with the concentration of 1%
and bio-regulators such as vermiwash (20%), panchagavya (3%) and cow dung slurry. The Papaya fruit
seeds were dipped in the hot water for 2 minutes, growth regulators and chemicals for 10 minutes and in
water and bio-regulators for 24 hours. Then the seeds were planted in the polybags and kept in the area
covered with shade net. The result of the above experiment revealed that the germination parameters viz.,
germination percentage (96.10%), days taken for initial germination (5.60 days) were recorded best in the
pre-treatment of 1% KNOs (Ts). The various growth parameters such viz., number of leaves (10.56), stem
girth (3.45 mm), seedling height (21.43 cm), root length (9.20 cm), number of lateral roots (14.24), fresh
weight of seedling (5.02 g), and survival percentage (93.15%) were also observed highest in the pre-
treatment of 1% KNOs (T5). The seedling vigour were also found to be maximum in the pretreatment of
1% KNOs (Ts). The least germination, growth and vigour parameters were observed under control (T 1o).
Hence, from the above experiment, it can be concluded that the chemical KNO3 @ 1% concentration
performed best based on the germination, growth and vigour parameters when compared to other
treatments.
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Introduction

Papaya (Carica papaya L.) is 7th important fruit crop of the country after Mango, Citrus,
Banana, Apple, Guava and Sapota. It is also known as wonder fruits of the tropics. It belongs
to the family Caricaceae and is native of Tropical America. It was introduced into India in the
16th century. The fruit is extensively grown in various states of India, mainly in Andhra
Pradesh, Gujarat, Karnataka, Madhya Pradesh, Maharashtra, West Bengal, Chhattisgarh, Tamil
Nadu, Assam, and Kerala. It gives higher production of fruits per hectare and income next to
banana. The total cultivated area of papaya in India is 143 thousand hectares with an annual
production of 5980 thousand MT (Anon NHB 2018-19). Propagation of papaya is only
through seeds as a viable option. Seed germination in Papaya is very slow, erratic and also
incomplete (Chacko and Singh, 1966) ®l. The cost of Papaya seed is also high so increasing
germination percentage and producing more vigour seedling is a challenge of Papaya grower.
The slow germination of papaya seed is due to the presence of some inhibitors like phenolic
compound. Seed treatment is required to promote seed germination and reduce the germination
time with suitable growth regulators. Gibberellic acid (GA3) can stimulate rapid stem and root
growth, induce mitotic division in the leaves of some plants, and increase seed germination
rate. Growing Media is a substrate that provides the required elements and physical support to
the growing plants. While this sarcotesta is reported to prevent germination (Yahiro, 1979) 71,
The seeds of papaya are enclosed within a gelatinous sarcotesta (aril, or outer seed coat which
is formed from the outer integument.) which can prevent germination (Reyes et al., 1980) %1,
Before sowing of seeds is soaking in water or water soluable endogenous hormones has been
reported to promote the germination.
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The objective of the study was to increase the seed
germination and physiological development of papaya
seedlings through applying the growth regulator with growing
media and to know the role of different chemicals on seed
germination and subsequent seedling vigour.

Materials and Method

The present investigation on “Effect of seed treatments on
germination, growth and vigour of Papaya (Carica papaya L.)
cv. Red lady” was conducted at Karimangalam located in
Dharmapuri district, Tamil Nadu. The experiment was laid
out in a Completely Randomized Design with ten treatment
combinations and replicated thrice. Fully mature and healthy
fruits of papaya cv. Red lady were collected. Seeds were
extracted and shade drying till the seed were completely
dried. These fresh seed were collected and subjected to
different pre-sowing treatments. The experiment was
comprised of ten treatments namely T1 - Water soaking (24
hours), T2 - Hot water treatment — 60 °C (2 minutes), T3 -
GA3 -500 ppm (10 minutes) T4 - IBA - 200 ppm (10
minutes), T5 - KNO3 -1% (10 minutes), T6 - Thiourea -1%
(10 minutes), T7 — Vermiwash -20% (24 hours), T8 -
Panchagavya -3% (24 hours), T9 - Cow dung slurry (24
hours), T10 — Control. The seed sowing was done in the
month of February about 2 cm depth in polybags filled with
coirpith. The polybags were irrigated immediately after seed
sowing and repeated every day till the final emergence and
kept under shade net. Observations were recorded in respect
to first germination from the date of sowing up to germination
of the first seedling, seedling height (cm), root length (cm),
no. of lateral roots, stem girth (mm), total fresh weight of
seedling (g), germination percentage at 45 DAS by counting
number of papaya seeds germinated out of total seed dibbled.
Seed vigour index at 45 DAS (germination percentage X
length of seedlings). The recorded data were analyzed
statistically using various techniques as described by Panse
and Sukhatme (1985) 2. The treatment means were
compared with C.D. at 5 per cent level.

Result and Discussion
The results showed that pre-soaking chemicals had beneficial
effect on seed germination and growth of papaya seedling.

Effect on seed germination parameters

The treatments have directly influenced the germination of
seeds. The highest germination and survival percentage
(93.15%) was noticed in treated seeds compared to control
(77.30%). Seeds treated with 1% KNO3 for 10 minutes (T5)
gave highest germination (96.10%) when compared to the
other treatments (Table 1). Papaya seeds treated with 1%
KNO3 for 10 minutes improves germination. Potassium
nitrate stimulates germination at lower concentrations
whereas it inhibits at higher concentrations. GAz also plays an
important role in leaching out of the inhibitors which in turn
helps in breaking the seed dormancy. The compounds such as
nitrate and nitrite stimulate the germination of seeds (Mayer
and Poljakoff-Mayber., 1989) [*4, Spaking seeds in increased
concentration of KNO; for a shorter duration has increased
the germination. Since long time potassium nitrate has been a
known suitable chemical used for stimulating germination in
many plant species and also used as a priming agent in
germination media (Rezvani et al., 2014) [61. The above
results are conformity with Anburani and Shakila (2010) @ in
papaya. The hormonal balancing of seeds with germination
inhibitors like ABA (abscisic acid) is the positive effect of
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KNO; (Farajollahi et al., 2014). Also less number of days for
required of germination (5.60 DAS) as compared to control
which has taken 11.26 days for germination. This results were
attained due to KNos having stimulatory effect in the
formation of enzymes which are important in the early phase
of germination which helps for faster radicle protrusion.
Similar result was reported by Dwivedi et al. (2015) [ in
Carica papaya L. treated with KNO; resulted in better
germination and seedling growth. Further, the result are in
close conformity with the findings of Gao et al. (2011) ! who
reported that soaking of oriental lilly seeds in 1% KNOj3 gave
the highest germination percentage.

Effect on growth parameters

The growth parameters of papaya as affected by pre-soaking
chemicals are presented in Table (2 and 3). The plant height is
one of the important characters in growth and development of
seedling. At 45 DAS seeds treated with KNO; at 1% (Ts)
recorded highest height (21.43 cm) followed by GA3 500 ppm
(T3) (20.21 cm) as compared to control which had recorded
the lowest (9.15 cm). Prasad (1993) 3 reported that seeds
treated with 1% KNO3 and 0.5% recorded maximum plant
height and seedling vigour in sorghum and maize. Maximum
number of leaves per seedling (10.56) was obtained at the 1%
KNO; for 10 minutes (T5). The minimum number of leaves
per seedling (4.72) was noticed in control. From the
physiological point of view, leaf is the most important
photosynthetic site of the plant. It is the source from which
the plant derives energy for its metabolic activities. The
primary function of leaves is the carbon assimilation. The
results are in close conformity with Babu (1992) ! who
reported that an increase in the number of leaves was
observed due to KNO3 treatment.

Girth at collar region is an important factor for giving the
support to seedling at initial stage which is a vital character in
health of the seedling. At 45 DAS the seeds treated with
KNO; at 1% (Ts) recorded the highest girth (3.45 mm) which
was on par with seeds treated with 500 ppm of GA3 (3.28
mm). The maximum stem girth in case of seedlings obtained
from KNOs and GA; pre-soaked seeds might be due to the
fact that GA3 application enhanced the rate of cell division
and elongation of stem portion (Arjun et al., 2017) [
Increase in stem girth may be possible due to stimulation of
cambium and its immediate cell progeny as observed by
Dhankhar and Singh (1996) [ in aonla.

Regarding to length of tap root, seeds treated with (T1) KNO3
at 1% ppm recorded the highest (9.20 cm) root length as
compared to control (3.90 cm). The maximum root length
might be due to elongation of the cells in the sub-apical
region of roots as reported by Arjun et al.,, 2017 ™. The
number of lateral roots per plant, KNOs at 1% (Ts) treated
seeds recorded the highest (14.24) which was on par with
seeds treated with T3 (GAs) at 500 ppm (31.93). Similar
results were also reported by Purbey and Meghwal (2005) (14
when Emblica officinalis seeds were treated with 1% KNO;
for 18 hours which gave the maximum root length. The fresh
weight of shoot, it was highest in seeds treated with KNO3 at
1% (Ts) (5.02 g) which was at par with seeds treated with
GA; at 500 ppm (4.85 g) as compared to control (1.02 g).
This might be because of higher mobilization of water,
nutrient uptake capacity and its transportation by gibberellin
than cytokinin which has resulted into more production of
photosynthetic products and translocation into various parts of
the plant. Similar finding Lay et al. (2013) 1 also reported
similar results that Carica papaya L. seeds treated with KNO3
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at 0.5% for 48 hours resulted in the highest seedling fresh and
dry weight. Seedling vigour was recorded highest (2059.42)
in seeds treated with KNO3; 1% (Ts). As seedling vigour is
dependent on germination percentage and seedling length, the
seeds treated with potassium nitrate had highest per cent of
germination and also recorded the highest height. Abdelgadir
et al. (2012) ™ reported that seeds treated with KNO3 for 24
hours produced heavier and longer seedlings which resulted in
increased vigour indices of seeds of Jatropha curcas. The
results agree with the report of Yogananda et al. (2004) 1€
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also observed the highest seedling vigour index in bell pepper
cv. California seeds treated with 1% KNO; in which the
mobilization of sugar substrates occurred during the initiation
of germination and also it has involved in catalytic activity
and break down of complex substances into simple forms
such as glucose, amino acids and fatty acids.

Finally, it could be concluded that the higher germination,
growth parameters, seedling vigour and survival percentage of
seedlings could be obtained by application of 1% KNO3 for
10 minutes (soaking time) in Papaya.

Table 1: Effect of seed treatments on germination of papaya (Carica papaya L.) cv. Red Lady

Treatment Number of days taken for germination | Germination percentage (%) |Survival percentage (%)
T1- Water soaking 10.78 64.98 81.03
T2- Hot water treatment 10.15 68.82 82.72
T3- GA3 500 ppm 6.52 92.26 91.66
T4- IBA 100 ppm 7.31 88.62 89.97
T5- KNO3 (1%) 5.60 96.10 93.15
T6- Thiourea (1%) 9.01 76.31 86.00
T7- Vermiwash (20%) 9.64 72.95 84.31
T8- Panchagavya (3%) 7.97 84.78 88.38
T9- Cow dung slurry 8.52 79.93 87.68
T10- Control 11.26 61.12 77.30
S. Emz+ 0.30 2.62 2.80
CD at 5% 0.62 5.47 5.80

Table 2: Effect of seed treatments on growth parameters of papaya (Carica papaya L.) cv. Red Lady

Treatment Seedling height (cm) Number of leaves Stem girth (mm)
T1- Water soaking 10.70 5.75 1.55
T2- Hot water treatment 12.13 6.38 1.76
T3- GA3 500 ppm 20.21 9.40 3.28
T4- IBA 100 ppm 19.00 10.03 2.45
T5- KNO3 (1%) 21.43 10.56 3.45
T6- Thiourea (1%) 14.94 7.65 2.20
T7- Vermiwash (20%) 13.55 7.02 2.79
T8- Panchagavya (3%) 17.78 8.76 2.99
T9- Cow dung slurry 16.36 8.15 1.99
T10- Control 9.15 4.72 1.38
S.Emz+ 0.54 0.27 0.08
CD at 5% 1.12 0.56 0.18

Table 3: Effect of seed treatments on growth parameters of papaya (Carica papaya L.) cv. Red Lady

Treatment Root length (cm)| Number of lateral roots | Total fresh weight of seedling (g) | Seedling vigour

T1- Water soaking 4,95 7.64 1.60 695.29
T2- Hot water treatment 5.50 8.52 2.06 834.79
T3- GA3 500 ppm 8.72 13.55 4.85 1864.57
T4- IBA 100 ppm 8.15 12.70 4.23 1683.78
T5- KNO3 (1%) 9.20 14.24 5.02 2059.42
T6- Thiourea (1%) 6.53. 10.25 2.90 1140.07
T7- Vermiwash (20%) 6.09 9.39 2.53 988.47
T8- Panchagavya (3%) 7.60 11.84 3.77 1507.39
T9- Cow dung slurry 6.98 10.98 3.35 1307.65
T10- Control 3.90 6.60 1.02 546.71

S. Em#t 0.23 0.37 0.12 46.16

CD at 5% 0.49 0.76 0.24 96.29
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