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Seed Germination is a vital process in plant growth and development. It 

is very crucial in crop production. Control of seed germination can 

proceed if there are presence of naturally occurring germination 

inhibitors such as papaya fruit extracts. Promotion of seed germination 

on the other hand, can be obtain from plant growth hormones such as 

gibberellic acid. Various seed treatments used in the experiment were 

the following: T1-unwashed, fresh; T2-washed, fresh; T3-washed, air-

dried; T4-washed, fresh and T5-washed, fresh.Twenty (20) seeds were 

counted for each treatment. Distilled water as the germinating medium 

for the seeds were T1, T2 and T3. In T4 and T5, 100ppm of GA3 and 

papaya fruit extracts were used as germinating media respectively. The 

highest and the lowest percent germination was shown in T2 and T5 

respectively.InT1 and T3 on the other hand, had 75% and 80% 

germination respectively.Papaya fruit extracts (T5) is considered as a 

naturally occurring germination inhibitorin tomato. 

 
Copy Right, IJAR, 2021,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
A dormant seed is the inability of the seed to germinate in a specifiedtime under a combination of environmental 

factors that are normally suitable for the germination of the non-dormant seed(1). Dormancy is a mechanism to 

prevent germination during unfavorable environmental conditions and when the probability of seedling survival is 

low(2). Seed germination depends on both internal and external conditions. The most important external factors are 

the following: right temperature, available water, air (O2), light or darkness(3). 

 

For some seeds, their future germination response is affected by environmental conditions during seed formation; 

most often these responses are types of seed dormancy such as endogenous dormancy.Endogenous dormancy is 

caused by the conditions within the embryo itself and subgroup into physiological and morphological. Physiological 

dormancy prevents embryo growth and seed germination until chemical changes occur(4). 

 

Promotion of seed germination on the other hand, can be obtain from plant growth hormones such as gibberellic acid. 

 

In this experiment, papaya fruit extracts and gibberellic acid (GA3) are used in tomato seeds by computing for the 

percent germination of the various treatments. 
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Materials And Methods:- 

Test Species 

Fresh seeds from ripe tomato fruits were used in the study. Tomato (Solanum lycopersicum) is a member of the 

Solanaceae family. It is anannual plant commonly usedas avegetable crop.   

 

Preparation of different treatments 

Twenty (20) tomato seeds from ripe tomato fruits (Figure 1) were prepared for each of the different treatments. The 

different treatments (Figure 2) were the following: (T1) Unwashed, fresh; (T2) Washed, fresh; (T3) Washed, air 

dried; (T4) Washed, fresh + 100ppm GA3 and (T5) Washed, fresh + papaya fruit extract. Each treatment was placed 

in a small petri dish lined with filter paper and 3ml of distilled water were placed in T1, T2 and T3 while 3ml of 

100ppm GA3 and papaya fruit extracts were placed in T4 and T5 respectively. No replication was done in the 

experiment. The treatments were covered with carbon paper and kept inside the locker for one (1) week. 

 

Gathering of Data 

The total number of seeds germinated and ungerminated were countedper treatmentafter a week. For each treatment, 

the percent germination was determined. The data is shown in Table 1. 

 

Percent Germination 

The equation for percent germination (%G) is,  

% G =  
numberofseedsgerminated

totalnumberofseeds
x 100 

 

To be able to determine the effect of the treatments, the total number of seeds germinated was counted. The presence 

of radicle is considered as germinated seeds in this experiment. 

 

Results And Discussion:- 

Table 1:- Effect of washing and air-drying, GA3 and naturally occurring inhibitor on germination of tomato seeds. 

 

Seed Treatment 

 

Germinating 

Medium 

 

Number of Seeds 

 

Percent 

Germination  

Germinated 

 

Ungerminated 

Unwashed, fresh (T1) H2O 15 5 75% 

Washed, fresh (T2) H2O 19 1 95% 

Washed, air dried (T3) H2O 16 4 80% 

Washed, fresh (T4) 100 ppm GA3 13 7 65% 

Washed, fresh (T5) papaya fruit extract 4 16 20% 

 

Photos and BarGraph 

Figure 1shows the tomato seeds used in the experiment. Figure 2 shows all the treatments as seen in Table 1. Figure 3 

shows the bar graph of thepercent germinationfor various seed treatment. 

 

In this figure (Figure 1), freshly ripe tomato fruits were used to identify the effect of naturallyoccurring germination 

inhibitors on the germination of tomato seeds. 

 
Figure 1:-Tomato seeds from ripe fruits. 
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Twenty(20)seeds were counted for each treatment as shown in Figure 2. All the seeds were washed with water except 

for T1 and the mucilages on the seeds were all removed. Distilled water as the germinating medium for the seeds 

were T1, T2 and T3. The only treatment that was air dried is T3.  In T4 and T5, 100ppm of GA3 and papaya fruit 

extracts were used as germinating mediarespectively. After the photo documentation, all the petri dishes were 

covered with carbon paper and kept inside the locker for one week. 

 
Figure 2:- Different tomato seed treatments. 

 

The highest and the lowestpercent germination was shown in T2 and T5 respectively.In T1 and T3 on the other hand, 

had 75% and 80% germination respectively. It is expected that percent germination should be highest in T3 than in 

T2 because tomato seeds are example of orthodox seeds. Unwashed seeds may decrease the germination because 

tomato contains compound that inhibits seed germination. The highest level of germination inhibitor in tomato is 

found in the epicarp (skin) which is the most persistent tissue of the fruit(6). Air drying of seeds affects seed 

germinationbecause it is directly related to seed longevity (storability). Two major characteristics that control seed 

quality are seed dormancy and seed longevity.In T5 on the other hand, papaya fruit extractsis considered as a 

naturallyoccurring germination inhibitor in tomato seeds.Papaya (Carica papaya) contains sarcotesta, a fleshy seed 

coat which surrounds the seeds. Gherardi and Valio (1976) had reported the presence of growth-inhibiting substances 

in the mucilage covering the seed of papaya. The presence of sarcotesta in papaya fruit extracts inhibits germinationin 

tomato seeds.GA3 (T4) at higher concentrations (100ppm) promotes seed germination.It was found that the 

endosperm isweakened prior to visible germination, which can be ascribed to the activities of a series of hydrolytic 

enzymes that is stimulated byGA excreted from the radicle tip of the seeds(9). The degree of reduction in the 

restricting force against the embryo growth, imposed by the endosperm, is the key forcontrol of seed germination(8).

 

 
Figure 3:- Percent germination of various tomato seed treatments. 



ISSN: 2320-5407                                                                              Int. J. Adv. Res. 9(11), 923-926 

926 

 

 

Acknowledgement:- 

I would like to acknowledge my groupmates for our teamwork in doing the experiment and for the credits of the 

photos, my friends for giving some comments in this paper, our dean in CA, Dr. Editha Perey for the support and 

trust that I can publish this paper, our CA Family, Dr. Elena Manaig, Ms. Venus Mae Oraye and Mr. Darwin 

Alejandrino for the motivation and for helping me in the publication process, for my family who serves as my 

inspiration, and God for giving me the strength to finish this paper despite of the busy schedules in work and in the 

university as a part-time student. 

 

References:- 

1. ALEJAR, A. A, CEDO, M. L. O. and DEL ROSARIO, A. G. (2001). Laboratory Manual in Plant Growth. 

105pp. First Edition University of the Philippines Los Baños College, Laguna.  

2. BASKIN, J.M. and BASKIN, C.C. (2004). "A classification system for seed dormancy". Seed Science Research. 

14 (1): 1–16. doi:10.1079/ssr2003150. 

3. BLACK M., BEWLEY J.D. & HALMER P. (2006). The Encyclopedia of seeds. Wallingford, Oxfordshire: CAB 

International. 

4. FENNER, M. & K. THOMPSON. (2005). The ecology of seeds. Publisher Cambridge University Press. p. 98. 

ISBN 978-0-521-65368-8. Retrieved 2009-08-15. 

5. GHERARDI, E. and J.M. VALlO. (1976). Occurrence of promoting an inhibitory substance in the seed of Carica 

papaya. Journal of Hortscience 51: 1-14.  

6. GILL, J. (1982). A study of germination inhibition in fruits. Journal of Biological Education 16 (3):pp.162-163. 

Retrieved from http://www.saps.org.uk/attachments/article/83/Study_of_germination_inhibition_in_fruits.pdf. 

7. GROOT, S.P.C. (1987). Hormonal regulation of seed development and germination in tomato. Ph.D. Thesis, 

Agricultural University, Wageningen. The Netherlands.  

8. GROOT, S.P.C, and KARSSEN, CM. (1987). Gibberellins regulate seed germination in tomato by endosperm 

weakening: a study with gibberellin-deficient mutants. Planta 171, 525-531. 

9. RAVEN, P. H., EVERT R. F., EICHHORN S. E. (2005). Biology of Plants, 7th Edition. New York: W.H. 

Freeman and Company Publishers. pp. 504–508. ISBN 0-7167-1007-2. 


