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ABSTRACT

Papaya is one of the most important fruit crop. It is grown in tropical to sub tropical areas all over the 
world and is mainly propagated by seeds which show wide variability in germination and seedling 
growth. The experiment was conducted to find out the “effect of tea as a potting substrate on germination
and seedling growth of papaya seeds.”. Tea was used as a substrate in this experiment. Tea can improve 
soil porosity, density and soil nutrient and helps to suppress plant disease because it is comprised of 
microbes, humic acid, nitrogen, carbon etc. Total six treatments comprising of 100, 80, 70, 60, 50 and 0 % 
of tea were placed in Completely Randomized Design. There were three replications for each of the six 
treatments, which were put in pots having the combination of growing media. Observations were taken 
at different day’s interval from sowing. In terms of plant parameters significant difference was observed 
from 3rd, 4th and 5th week after emergence. In overall it was obtained that 60 and 50% of tea was most 
effective medium for papaya seedling production.

Highlights

mm Tea when used as a potting substrate at 60 and 50% in combination with soil had desirable positive 
impact on growth of papaya seedlings.
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The fruit of papaya is very lucrative and is also 
called as the fruit of wonders in the tropical regions 
(Rana et al. 2020). The fruit is a stack house of 
innumerable nutrients. It is highly rich in vitamin A 
and contains significant amount of vitamin B2 and 
many other nutrients (Rana et al. 2020). The crop of 
papaya is mainly developed through seed, however 
the problem which lies here is that the seeds after 
picking, enters a phase of retrogression which 
hampers the germination and plant development. 
This phenomenon is mainly because of assemblage 
of some growth inhibitors in the saecotesta of the 
seed, during the period of storage (Pandit et al. 2001; 
Reyes et al. 1980).
The process of germination of seed is an exercise 
where the embryo present, starts developing into a 
juvenile plant. However it is not true for all seeds, 

as there are some which at suitable situation also 
resists the process. This dormancy may be of many 
causes, like hard seed coat, germination inhibitors, 
rudimentary embryo or unsuitable growing media. 
So in this work we particularly emphasize in the 
last cause i.e. improper developing media. Many 
earlier works suggests that if the media is good 
enough than the seed development may be proper 
and dormancy can be relieved. So here tea (left 
over tea after being used) has been taken as a major 
media constituent to check its effect on papaya seed 
growth and development. The compost of tea has 
been found to be containing enormous mass of 
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good microorganisms (protozoa, bacteria, fungi), 
has the ability to reduce much soil born disease 
and increases the fertility of the soil and hence it 
is presently alluring many researchers towards it. 
Furthermore it has also been established that the 
tea compost has many nutrients of organic and 
inorganic basis. The compost tea also is able to 
assemble anaerobic as well as aerobic group of 
instrumental microbes (Ingham 2005; Scheuerell 
2004; Scheuerell 2002). Therefore considering the 
importance of compost tea as a growing substrate, 
the present study on effect of tea as a potting 
substrate on germination and seedling growth of 
papaya seeds, was carried out.

MATERIALS AND METHODS
The present experiment was carried out in the 
Department of Horticulture, Institute of Agricultural 
Science, University of Calcutta during May, 2021. 
For this purpose fresh hybrid seeds named as 
Royal England were purchased from the nearby 
local market. The experiment was laid down as 
Completely Randomized Design (Gomez and 
Gomez 1984, Sheoran et al. 1998) replicated three 
times and tea was used as a main substrate in this 
experiment. Papaya seeds were sown in different 
pots that were filled with respective media (T1 – 
100% tea + 0% soil, T2 – 80% tea + 20% soil, T3 – 70% 
tea + 30% soil, T4 – 60% tea + 40% soil, T5 – 50% 
tea + 50% soil and T6 – 100% soil). Further data 
were collected on the basis of specific plant growth 
parameters such as germination percentage, number 
of leaves, length of leaves, length of roots, number 
of rootlets, increase in seedling length etc. Every day 
the pots had to expose out in the sun for 6-7 hours. 
Irrigations were done on daily basis in the evening 
until all the seeds germinate and then in an interval 
of 2 days. Other cultural practices like weeding 
and plant protection measures were done on daily 
basis. The appearance of root tip was considered as 
germination of seed. After 6 to 7 days most of the 
seeds were germinated. The major observation was 
done on 25, 30, 35 days after sowing.

RESULTS AND DISCUSSION

Germination percentage

Germination percentage was collected after 
completion of seed germination. The result showed 

in Table 1 revels that growth media had beneficial 
effect on the germination percentage of papaya 
seeds. Significantly the highest germination of 60% 
was observed in T3 and T5 (70% tea + 30% soil and 
50% tea + 50% soil). Whereas, the lowest germination 
percentage of 25% was observed on 25 DAS in T1 
(100% tea + 0% soil). Next on 30 DAS, the highest 
germination percentage of 80% was recorded in T2 
(80%tea + 20% soil) where as the lowest germination 
percentage of 35% was recorded in T1 (100% tea + 
0% soil). Lastly highest germination percentage of 
85% was observed in T4 (60% tea + 40% soil) on 35 
DAS and over all the lowest germination percentage 
of 20% was recorded in T1 (100% tea + 0% soil) on 
35 DAS.

Table 1: Effect of tea as potting media on germination 
percentage of papaya seeds

 Treatments  25 DAS  30 DAS  35 DAS
 T1  25  35  20
 T2  45  80  80
 T3  60  75  80
 T4  45  75  85
 T5  60  55  50
 T6  55  50  55
 CD  7.343  12.719  8.993
 Sem±  2.357  4.082  2.887

Number of leaves

It has been revealed from experimental results 
presented in Table 2 that the highest number of 
leaves, 6.0 per plant was initiated in maximum 
number of treatments i.e., T2 (80% tea + 20% soil), 
T4 (60% tea + 40% soil), T5 (50% tea + 50% soil) and 
T6 (100% soil) where as lowest number of leaves, 
4.0 was initiated on 25 DAS in the treatment, T1 
(100% tea + 0% soil). Next reading was recorded on 
30 Days after sowing where the highest number of 
leaves, 8.0 was observed in the treatment, T2 (80% 
tea + 20% soil), T3 (70% tea + 30% soil), T4 (60% tea 
+ 40% soil), T5 (50% tea + 50% soil) and T6 (100% 
soil). The lowest number of leaves, 4.5 was seen on 
30 days after sowing in the treatment T1 (100% tea 
+ 0% soil). On 30 DAS most of the treatments gave 
positive response. Five out of the six treatments 
had significantly more number of leaves whereas 
only one treatment did not respond as well as the 
others. Last reading was recorded on 35 DAS where 
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the highest number of leaves, 12.0 was observed in 
T2 (80% tea + 20% soil) and in T5 (50% tea + 50% 
soil) whereas the lowest number of leaves, 6.0 was 
observed in T1 (100% tea + 0% soil).

Table 2: Effect of tea as potting media on number of 
leaves of papaya seeds

 Treatments  25 DAS  30 DAS  35 DAS
 T1  4.0  4.5  6.0
 T2  6.0  8.0  12.0
 T3  5.5  8.0  10.0
 T4  6.0  8.0  10.0
 T5  6.0  8.0  12.0
 T6  6.0  8.0  10.0
 CD  0.367  0.367 —
 Sem ±  0.118  0.118 —

Length of leaves

The length of leaves also responded remarkably 
well under different treatments. The result showed 
significant difference among the treatments as 
shown in Table 3. Maximum length of collected 
mature leaves was recorded as 2.50 cm in T2 (80% 
tea + 20% soil), T4 (60% tea + 40% soil), T5 (50% tea + 
50% soil), and T6 (100% soil) Where as the minimum 
length of leaves was 1.00 cm recorded on 25 DAS 
in T1 (100% tea + 0% soil). In next observation on 
30 DAS maximum length of leaves was recorded 
as 4.50 cm in T2 (80% tea + 20% soil) and minimum 
length of leaves was recorded as 1.25 cm in T1 (100% 
tea + 0% soil). Last observation was done on 35 DAS 
where the maximum length of leaves was observed 
as 7.50 cm in T3 (70% tea + 30% soil) whereas the 
minimum length of leaves was 2.00 cm in T1 (100% 
tea + 0% soil).

Table 3: Effect of tea as potting media on length of 
leaves (cm.) of seedling of papaya seeds.

 Treatments  25 DAS  30 DAS  35 DAS
 T1  1.00  1.25  2.00
 T2  2.50  4.50  5.75
 T3  2.25  4.25  7.50
 T4  2.50  4.25  6.75
 T5  2.50  4.25  7.25
 T6  2.50  4.25  5.00
 CD  0.184  0.410  1.146
 Sem±  0.059  0.132  0.368

Length of roots

From the tip of primary root to base of the hypocotyls 
is considered as the total length of root. It has been 
evident from experimental results presented in 
Table 4 that the highest root length of 7.00cm was 
found in T2 (80% tea + 20% soil) whereas the lowest 
length was found, 3.25 cm in T1 (100% tea + 0% soil) 
on 25 DAS. In next observation highest root length 
of 11.75cm was observed in T5 (50% tea + 50% soil) 
and the lowest length of 3.50cm was observed 
in T1 (100% tea + 0% soil) on 30 DAS. In the last 
observation on 35 DAS the highest length of root 
was 17.00 cm in T5 (50% tea + 50% soil) whereas the 
lowest, 5.25 cm was recorded in T1 (100% tea + 0% 
soil). Over all out of this major observation it was 
clearly seen that lowest number of length of roots 
were observed in T1 (100% tea + 0% soil).

Table 4: Effect of tea as potting media on length of 
roots (cm.) of papaya seeds

 Treatments  25 DAS  30 DAS  35 DAS
 T1  3.25  3.50  5.25
 T2  7.00  6.25  12.50
 T3  5.75  8.50  15.00
 T4  6.50  11.25  13.50
 T5  6.25  11.75  17.00
 T6  6.00  8.50  12.50
 CD  0.880  0.800  1.336
 Sem±  0.283  0.257  0.429

Number of rootlets

Appreciable variations in rootlet numbers were 
observed in different replications. It has been 
noticed from experimental results presented in the 
Table 5 that the highest number of rootlets, 20.50 
was observed in T4 (seed treated with 60% tea + 
40% soil) on 25 DAS whereas the lowest, 7.00 was 
observed in T1 (seed treated with 100% tea + 0% 
soil). Next reading was taken on 30 DAS where the 
highest number of rootlets was 23.50, observed in 
T6 (seed treated with 100% soil) whereas the lowest 
9.00 was observed in T1 (seed treated with 100% soil 
+ 0% soil). Next highest number of rootlets, 25.00 
was observed in T4 (seed treated with 60% tea + 40% 
soil) whereas the lowest, 11.50 was observed in T1 
(seed treated with 100% tea + 0% soil) on 35 DAS.



Mandal and Das

498Print ISSN : 0974-1712 Online ISSN : 2230-732X

Table 5: Effect of tea as potting media on number of 
rootlets of papaya seeds

 Treatments  25 DAS  30 DAS  35 DAS
 T1  7.00  9.00  11.50
 T2  19.00  15.50  21.00
 T3  17.00  19.00  23.00
 T4  20.50  21.00  25.00
 T5  16.50  22.50  23.50
 T6  19.00  23.50  24.50
 CD  1.872  2.517  1.908
 Sem±  0.601  0.808  0.612

Total length of seedlings

Random seedling was selected for the measurement 
of final length of the seedling and for this purpose 
root length and shoot length were added. The root 
length was measured from the tip of the primary 
root to the base of hypostyle and shoot length was 
measured from the tip of the primary leaves to 
the base of hypostyle. It has been monitored from 
Table 6 that the highest length of the seedling, 
13.00 cm was recorded in T2 (treated with 80% tea 
+ 20% soil) whereas the lowest length of seedling, 
6.25 cm was recorded in T1 (treated with 100% tea 
+ 0% soil) on 25 DAS. Next reading was taken on 
30 DAS where highest length of seedling, 18.00cm 
was recorded in T4 (60% tea + 40% soil) and lowest 
length of seedling, 6.50 was recorded in T1 (100% tea 
+ 0% soil). Last reading was taken on 35 DAS where 
the highest length of seedling was 28.00 recorded 
in T5 (treated with 50% tea + 50% soil) whereas the 
lowest length of seedling was 9.25cm observed in 
T6 (100% soil media).

Table 6: Effect of tea as potting media on total 
seedling growth (cm.) of papaya seeds

Treatments 25 days 30 days 35 days
T1 6.25 6.50 9.25
T2 13.00 11.50 25.50
T3 12.25 17.25 26.00
T4 12.50 18.00 20.00
T5 11.75 17.75 28.00
T6 12.00 12.25 20.25
CD 1.022 2.537 3.662
Sem± 0.328 0.814 1.176

By analyzing the result, it is revealed that different 
treatment media used in this study had different 

impact on the selected parameters of growth and 
seedling performance. With respect to highest 
percentage of germination i.e., 85% was observed 
in T4 (60% tea +40% soil) on 35 DAS. The results 
clearly indicated that combination of growing 
media has played a significant role for inducing 
early germination in papaya seeds. Similar work has 
been done by Parasana et al. (2012) in mango, where 
different growing media showed significant increase 
in germination performance. Remarkable variation 
was observed in case of number of leaves under 
different treatments. A high noticeable difference 
was observed from week 4 to week 5. This was 
in accordance of earlier work of Sudeshika et al. 
(2018) where the experiment was about the effect of 
different rooting media in growth of carrot (Daucus 
carota) and it was established that number of leaves 
can be influence by the nutrition supplied from the 
growth media. The length of leaves also escalated 
and it matches related work of Kılıc et al. (2018) 
about the effect of different substrates on yield and 
fruit quality of tomato. Papaya seedlings showed 
appreciable effect on the length of root and number 
of rootlets. Compost tea extracts used as an organic 
fertilizer had beneficial effects on plant growth and 
also helped to increase the length of roots. Yadav 
et al. (2012) obtained similar result in acid lime 
using soil: sand: vermi compost: vermiculite: coco 
peat (1:1:1:1:1) media. The total seedling length 
expanded. This may be due to the planting media 
having effective physical properties and sufficient 
water holding capacity leading to vigorous growth 
of the seedling. Same results were found in the 
experiment conducted by Raj Kumar et al. (2016).

CONCLUSION
The seedlings grown in T4 (60% tea + 40% soil) and 
T5 (50% tea + 50% soil) were comparison wise better 
in germination percentage, number of leaves, length 
of leaves, number of rootlets, length of root, total 
length of seedling but the treatment of T1 (100% tea 
+ 0% soil) did not responded as like other treatments 
and even the germination of seed took place here, 
significantly very late. So it is understandable, from 
the total follow up that the tea responded best in 
almost half and half combination with soil where 
as the seedling did not do well when the tea was 
taken alone as a growing media.
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