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Abstract: This study aimed at comparing the relative effects of 

wet and dry heat seed treatments on some important agronomic 

qualities of Corchorus olitorius. The experiments were carried 

out in Babcock University soil lab and Screen house. The 

Corchorus seeds were exposed to Wet heat (Hot water) and Dry 

heat (Oven), fifty grams seeds of Corchorus olitorius was 

separately soaked in 60oC, 80oC and 100oC of distilled water for 

2, 4 and 6 minutes respectively. The same numbers of seeds were 

placed in sterilized non-disposable (Pyrex) Petri dishes and kept 

in the oven at 60oC, 80oC and 100oC for 2, 4 and 6 minutes. Data 

was collected into three main grouped variables which are 

Agronomic Variables- Plant Height, No of leaves, Leaf length, 

Leaf width, Plant height at flowering, Seed Viability and seedling 

vigor Variables- Germination count, Fresh leaf weight, stem 

weight and total plant weight, Yield Variables- Capsule length, 

Capsule width and One thousand seed weight .The experiment 

was a 2x3x3 factorial experiment and it was setup using a 

completely randomized design with three replications. Results 

shows that the interactions were significantly different for 

germination count and seedling vigour index for seed viability 

and seedling vigour variable, for agronomic characteristics, 

interactions were significantly different for only capsule width. 

In this present study, wet heat at 80oC for 2mins(94%) shows to 

be the most effective treatment combination and Dry heat at 

80oC for 2 minutes (6%) shows to be the less effective treatment 

combination in terms of germination and seedling vigour. 

Germination and seedling vigour were initiated at 60oC, and the 

optimum germination and seedling vigour was obtained at 80oC 

after seed were exposed to 2 minutes of wet heat treatment. 

Optimum seed germination and seedling vigour index were 

obtained at 80oC in the treatment combination. The study 

concluded that wet heat treatment at 80oC at 2 minutes can be 

used to obtain optimum seed germination and seedling vigour of 

Corchorus olitorius and this easily be adopted by small scale 

farmers. 

 Keywords: Seed germination, Corchorus olitorius, Seed 

dormancy, Wet-heat treatment, Dry-heat treatment. 

I. INTRODUCTION 

ild Corchorus olitorius is a native species in Africa 

which is utilized as a vegetable in different parts of the 

continent, It is known by many different names but the most 

common names are ‘Jews mallow’ and wild/bush okra (Palada 

and Chang, 2003). It is a highly rated leafy vegetable soup 

ingredient in Cote d’Ivoire, Benin, Nigeria, Cameroon, Sudan, 

Kenya, Uganda and Zimbabwe. The vegetable soup is cheap, 

easy to cook and highly digestible due to the nature of its 

dietary fibre content, making this vegetable the favorite of 

many household especially when other vegetables are scarce 

and expensive (Denton, 1997). Corchorus olitorius is one of 

the commonly cultivated native leaf vegetables (ILV) of 

Africa. (Denton et al. 2013).Corchorus olitorius is an 

important food for household in Africa, Middle East and Asia. 

Its leaves have rich sources of iron, protein, calcium, 

thiamine, riboflavin, niacin, folate, dietary fibre and water 

(Leung et al, 1968). 

The uncertain availability  of  seed, variation in the quality of 

seed, lack of variety selection for uniformity of desired 

agronomic traits are some of the identified constraints to the 

cultivation of wild vegetables (Smith and Ezyaguirre, 2007). 

Jute seed shows dormancy even in favorable conditions which 

therefore results to obstruction for studies with this species 

and cultivation process for farmers. It poses a serious problem 

to successful seed germination, seedling establishment, 

propagation and cultivation initiatives in jute mallow and 

different methods have been employed to alleviate the 

problems (Oladiran, 1986). Several methods, chemical (acid) 

and mechanical scarification have been used to break seed 

dormancy but for smallholder rural farmers, scarification by 

acids is inappropriate due to cost, stringent handling and sale 

policies/requirements of the chemicals due to their   hazardous   

nature.  Mechanical   scarification   like puncturing of seed 

coat with a needle is possible for varieties with large seeds; 

but is still tedious and impracticable for small seeded varieties 

like C. olitorius (Fondio and Grubben, 2004).  

Recent studies in the Department of Agriculture and Industrial 

Technology, showed an increasing seed germination with 

increased dry- heat treatment from 90
o 

C – 120
o
C. Thus 

suggesting that no study has been done on comparative study 

between wet and dry heat treatment. Denton (1997) 

recommended a solution to the incidence of seed dormancy 

through the application of seed parboiling process and the fire 

treatment  is not accurately predictable because the amount 

and duration of heat treatment reaching the seed coats is 

governed by several factors (Emery, 1987),therefore wet and 

dry heat treatment was selected as an appropriate method for 
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evaluation in this research due to the need to identify a 

suitable method that can easily be used at a rural household 

system where chemicals such as acids which are inappropriate 

due to cost, stringent handling and sale policies/requirements 

are not available and to recommend a rapid, reliable dormancy 

breaking process to ensure better germination of Corchorus 

seeds. In this study heat treatment is separated into dry heat 

and hot water treatment. The main objective of this study was 

therefore to evaluate the effect of wet and dry heat treatment 

method on the agronomic and Yield Characteristics of Jute 

mallow (Corchorus olitorius). 

II. MATERIALS AND METHOD 

Location of the Experiment  

The experiment was carried out at Babcock University soil lab 

and Glasshouse in Ilishan-remo, Ogun State, a town located 

within Irepodun district in Ikenne Local Government Area of 

Ogun State which is located in the rainforest of South-

Western with a mean rainfall of 2400mm, latitude 6.8932 east 

and longitude 3.715 north. 

Seed Source  

The main material of the study was the seeds of jute 

(Corchorus olitorius) obtained from NIHORT in Ibadan. The 

seeds were field dried and kept at room temperature. The 

acquired seeds were kept in the laboratory for 7 days in the 

open for them to equilibrate at room temperature of about 

28°C and 60 to 80% relative humidity. Seeds were assessed 

for quality by taking note of the seed size, colour, physical 

damage and physiological maturity. 

Experimental Design and Procedure 

The study consists of 2 heat treatment experiments, arranged 

as 2×3×3 factorial treatment structure laid out in a completely 

randomized design (CRD). Each of the treatments of the 9 

experimental units was replicated thrice. 

The heat treatment factor was represented as: A- Wet heat 

treatment and B- Dry heat treatment 

Temperature factor was represented as: Tr1- 60 ℃, Tr2- 80  

and Tr3- 100  

Time factor was represented as: T1- 2 mins, T2- 4 mins and 

T3- 6 mins 

The total experimental units were 18 experimental units with 

9 experimental units for each treatment. 

Experimentation 

One hundred heat treated seeds of the selected cultivar was 

planted in each plant pot. All the plant pots were filled with 

black soil and the seeds will be drilled in rows, with a spacing 

of 2.5cm between rows and about 2.0cm depth of planting. 

The seed was mixed with fine river sand, weighing 5.5g 

before drilling in rows to ensure even distribution of seeds in 

the four planted rows per pot. The plant pot was watered 

lightly every day to ensure adequate water supply for 

germination and to prevent the seed from drifting away from 

the planted rows. The number of seedling emergence was 

recorded on daily basis, starting from the second day after 

sowing until 14 days after sowing. Exposed the seeds to Wet 

heat (Hot water) and Dry heat (Oven) 50g seeds of Corchorus 

olitorius, and then was separately soaked in 60
o
C, 80

o
C and 

100
o
C of distilled water for 2, 4 and 6 min respectively. The 

same numbers of seeds was placed in sterilized non-

disposable (Pyrex) Petri dishes and kept in the oven at 60
o
C, 

80
o
C and 100

o
C for 2, 4 and 6 min each before they were 

removed. The treated seeds was cooled to room temperature 

in a laboratory shade drying cubicles and preserved for seed 

germination test. The heat treated seed of the selected 

accession from each temperature and time regime was sown 

separately in single plant pot and replicated three times, 

making a total of fifty- four plastic pots used for the whole 

experiment. 

Data were collected in three main groups; including: 

Agronomic Variables- Plant Height, No of leaves, Leaf length, 

Leaf width, Plant height at flowering 

Seed Viability and seedling vigor Variables- Germination 

count, Fresh leaf weight, stem weight and total plant weight 

Yield Variables- Capsule length, Capsule width and One 

thousand seed weight. 

Statistical Analysis 

The percentage germination was calculated by dividing the 

total number of seeds that germinated over the number of seed 

sown and the product multiplied by hundred. 

Germination % = G /𝑁 𝑋 100 

Where G = Total number of seeds that germinated. 

N = Total number of seeds in the Petri dish 

The seedling vigor index was calculated as the product of the 

seedling length multiplied by the percentage germination 

(Abdul-Baki and Anderson, 1973). 

SVI =SL ×% germination 

SVI = Seedling Vigour Index 

SL = Seedling Length 

Analysis of variance (ANOVA) was carried out on seed 

viability and seedling vigor data including percentage seed 

germination, seedling length and seedling vigor index; using 

factorial based on Completely Randomized Design (CRD). 

Statistical analysis software (SAS version 9.1; SAS, 1999) 

was used for the analysis of all the data; and treatment means 

was separated using Duncan’s Multiple Range Tests (DMRT). 

Pearson’s Correlation co-efficient was used to measure the 

strength of relationship among the variables evaluated. 
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III. RESULTS AND DISCUSSION 

The Means Square from ANOVA on the data collected on 

agronomic variables of Corchorus seeds are presented in 

Table 1.  

Table 1: Means Square from Analysis of Variance for Agronomic Variables 

Evaluated for Treated Corchorus Seeds. 

Source Df PH NOL LL LW LA PHAF 

Trt 1 
54.51

4 
75.11

1** 
52.56

3** 
45.78

8** 
4368.76

9** 1.138 

Temp 1 
65.34

0 
4.000 2.507 1.000 165.980 19.951 

Time 2 
33.33

8 
15.52

8 
1.003 0.123 57.191 65.189 

Trt*Tem

p 
1 0.667 

16.00

0 
0.467 0.040 50.600 57.760 

Trt*Tim
e 

2 
30.87

4 
0.694 0.893 1.084 111.176 

149.75
5** 

Temp*Ti

me 
2 

62.21

4 
8.083 2.181 2.173 198.371 28.188 

Trt*Tem
p*Time 

2 
250.8

21 
5.583 0.361 0.303 15.497 39.211 

Rep 2 
59.47

7 
6.861 0.086 0.261 30.918 1.098 

Error 22 
162.0

05 
6.619 0.741 0.702 76.664 20.391 

Total 35       

Co-eff 
Var 

 
17.29

8 
49.26

4 
15.12

4 
22.75

3 
76.664 20.391 

 

KEY: PH- Plant height, NOL- Number of leaves, LL- Leaf length, LW-Leaf 

width, LA- Leaf area, PHAF- Plant height at flowering. *= significant at 0.05 
(5%)   **= significant at 0.01 (1%) 

Df- degree of freedom, Trt- Treatment, Temp- Temperature, Rep- Replication 

The result indicates significance among the treatments for 

Number of leaves, leaf length, leaf width and leaf area. The 

interaction between Treatment and Time (Treatment X Time) 

was only significance for plant height at Flowering in Table 1. 

Idu and Omonhinmin (1999) confirmed that there is a 

significance of heat treatment of plant height on 

Dichrostachys cinerea. 

The result of analysis of variance on seed viability and 

seedling vigor is presented in Table 2.  

 

Table 2: Means Square from Analysis of Variance for Seed Viability and Seedling Vigor Variables d Evaluated for Treated Corchorus Seeds. 

Source Df GC SOG SVI FLW SW TPW 

Trt 1 27666.778** 30142.747 1835094.685** 1.034** 92.192** 112.749** 

Temp 1 1.000 22685.380 26936.469 0.376* 20.476** 26.402** 

Time 2 199.694 22712.729 15427.247 0.082 10.506* 12.420* 

Trt*Temp 1 336.111 21653.123 25999.413 0.384* 9.090* 13.213* 

Trt*Time 2 981.361** 23540.335 17545.774 0.003 8.237* 8.539* 

Temp*Time 2 214.583 23794.517 31992.468 0.010 1.437 1.537 

Trt*Temp*Time 2 1462.028** 21879.826 64749.006* 0.065 3.669 4.587 

Rep 2 312.528 22912.222 19870.339 0.063 2.440 3.268 

Error 22 110.497 22590.853 13207.204 0.073 2.007 2.393 

Total 35       

Co-eff Var  19.567 440.304 37.504 92.930 26.523 27.465 

KEY: GC-Germination count, SOG-Speed of germination, SVI- Seedling vigor index, FLW- Fresh leaf weight, SW- Stem weight, TPW-Total plant weight  *= 

significant at 0.05 (5%)  **= significant at 0.01 (1%) 

Df- degree of freedom, Trt- Treatment, Temp- Temperature, Rep- Replication 

The result indicates significance among treatments for 

germination count, speed of Germination, seedling vigor 

index, fresh leaf weight, stem weight and total plant weight in 

Table 2 which is due to water permeability in the seed coat of 

Corchorus seeds associated with the heat treatment. 

Temperature is significant for fresh leaf weight, seed weight 

and total plant weight in Table 2. The result also shows 

significance in time for seed weight and total plant weight in 

Table 2. The interaction between treatment and temperature 

(treatment x temperature) is significance for fresh leaf weight, 

seed weight and total plant weight Table 2. Its interaction 

between treatment and time (treatment x time) is significant 

for germination count, seed weight and total plant weight 

Table 2. The result also shows that the interaction among 

treatment, temperature and time (treatment temperature and 

time) is significant for germination count and seedling vigor 

index Table 2 

Table 3 shows the mean square of ANOVA on the data 

collected for yield variables of Corchorus seeds 
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Table 3: Means Square from Analysis of Variance for Yield Variables d 

Evaluated for Treated Corchorus Seeds. 

Source Df HI 1TSW CL CW DTF 

Trt 1 
84.732

* 

23.523*

* 

30.988*

* 

0.675*

* 
0.000 

Temp 1 8.458 10.780* 0.018 0.0004 
44.444*

* 

Time 2 5.529 4.592 3.081 0.008 16.333* 

Trt*Temp 1 33.081 0.780 0.321 0.002 0.000 

Trt*Time 2 4.502 7.241* 0.637 0.016 0.000 

Temp*Time 2 1.068 8.454* 4.597* 0.050* 12.111* 

Trt*Temp*Ti
me 

2 10.705 4.320 2.872 0.061* 0.000 

Rep 2 2.189 0.029 0.310 0.0002 8.333 

Error 22 12.380 2.025 0.967 0.014 3.364 

Total 35      

Co-eff Var  82.956 86.105 56.740 50.753 5.048 

KEY: HI-Harvest Index, 1TSW- One thousand seed weight, CL- Capsule 

length, CW-Capsule width, DTF- Days to flowering.   *= significant at 0.05 

(5%) **= significant at 0.01 (1%) 

Df- degree of freedom, Trt- Treatment, Temp- Temperature, Rep- Replication 

Treatment is significant for harvest index, one thousand seed 

weight, capsule length and capsule width in Table 3. The 

result shows significance among temperature for one thousand 

seed weight and days to flowering in Table 3. It shows also in 

Table 3 that time for days to flowering is significant. The 

interactions between treatment and time (treatment x time) is 

significant for one thousand seed weight in Table 3.Its 

interaction between temperature and time is significant for 

one thousand seed weight, capsule length, capsule width and 

days to flowering   and also the interactions among treatment, 

temperature and time (treatment x temperature and time) is 

significant for capsule width in Table 3. 

Table 4 shows the mean values of Agronomic, Seed Viability, 

Seedling Vigor and Yield Variables of the two heat treatments 

for Corchorus seeds evaluated.  

Table 4: Means of Agronomic, Seed Viability, Seedling Vigor and Yield 

Variable of Corchorus Seeds Evaluated under Two Heat Treatments. 

Agronomic Variables 

Heat 

Treatment 

Plant 

Height 

Number 
of 

Leaves 

Leaf 

Length 

Leaf 

Width 

Leaf 

Area 

Plant 
Height at 

Flowering 

Wet 72.350a 3.778b 4.483b 2.556b 11.869b 41.989a 

Dry 74.811a 6.667a 6.900a 4.811a 33.902a 41.633a 

 Seed Viability and Seedling Vigor Variables  

Heat 

Treatme
nt 

Germinati

on Count 

Speed of 

Germinati
on 

Seedlin
g 

Vigor 

Index 

Fresh 
Leaf 

Weig

ht 

Stem 

Weig
ht 

Total 
Plant 

Weig

ht 

Wet 81.444a 63.07a 532.21a 0.122b 3.741b 3.863b 

Dry 26.000b 5.20a 80.65b 0.461a 6.941a 7.402a 

Yield Variables 

Heat 
Treatment 

Harvest 
Index 

One 

Thousand 
Seed 

Weight 

Capsule 
Length 

Capsule 
Width 

Days to 
Flowering 

Wet 2.707a 2.461a 2.661a 0.374a 36.333a 

Dry 5.776b 0.844b 0.806b 0.100b 36.333a 

Mean differences were tested by Duncan’s Multiple Range test at P<0.05).  
Means with the same letters in column and row are not significantly different 

(P<0.05).   

The result indicates that the heat treatment (wet and dry) is 

significantly different for Number of leaves , leaf length, leaf 

width, leaf area, Germination count, seedling vigor, fresh leaf 

weight, stem weight, total plant weight, Harvest Index, One 

thousand seed weight , Capsule length and Capsule width in 

Table 4. Wet heat treatment has the highest mean values for 

Germination count, Seedling vigor index, One thousand seed 

weight, Capsule length and Capsule Width in Table 4. The dry 

heat treatment has the highest mean values for Number of 

leaves, leaf length, leaf width, leaf area, fresh leaf weight, 

stem weight, total plant weight and Harvest Index in Table 4. 

However, Kitis (2018) observed no significant increase in the 

germination of C. olitorius seeds in any microwave 

applications. The mode of action of the microwave application 

differs from conventional heat treatment, but the opening of 

micro-slits for water and gas entry in the seed coat is come 

true by the heat too. Especially for species with hard seed 

coats, the effect of microwave application with different 

powers and durations can be investigated in order to break the 

seed dormancy. However, although Velempini et al. (2003) 

concluded that hot water (80-100 °C) reduces dormancy, it 

has been shown that duration has a very critical role. If the 

application time is slightly exceeded, seed viability 

dramatically decreases, and the germination rate comes close 

to zero. Similarly, in another study, when the duration of 

exposure to hot water is increasing, vitality of the seeds is 

getting decrease (Tuncer and Ummuhan 2017). Emongor 

(2004) studies of simmering Corchorus seeds into 98.5
o
C of 

hot water confirmed that hot water enhanced germination of 

Corchorus seeds. The mean values of Agronomic, Seed 

Viability, Seedling Vigor and Yield Variables of the two 

levels of temperature for Corchorus seeds evaluated are 

shown in Table 5. 

Table 5: Means of Agronomic, Seed Viability, Seedling Vigor  and  Yield 
Variable of Corchorus Seeds Evaluated  under Two Levels of Temperature. 

Agronomic Variables 

Temperatur
e 

Plant 
Height 

Numbe

r of 

Leaves 

Leaf 

Lengt

h 

Leaf 

Widt

h 

Leaf 
Area 

Plant 

Height at 
Flowerin

g 

600C 
74.928

a 5.556a 5.956a 3.850
a 

25.033
a 42.556a 

80OC 
72.233

a 4.889a 5.428a 3.517
a 

20.738
a 41.067a 
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Seed Viability and Seedling Vigor Variables  

Temperat
ure 

Germinat
ion Count 

Speed of 

Germinat

ion 

Seedli

ng 
Vigor 

Index 

Fresh 

Leaf 
Weig

ht 

Stem 

Weig

ht 

Total 

Plant 
Weig

ht 

600C 53.889a 9.03a 333.78
a 

0.393
a 

6.095
a 

6.489
a 

80OC 53.556a 59.24a 279.08
a 

0.189
b 

4.587
b 

4.776
b 

Yield Variables 

Temperatur

e 

Harves

t Index 

One 

Thousan

d Seed 
Weight 

Capsul
e 

Length 

Capsul

e Width 

Days to 
Flowerin

g 

600C 4.726a 2.200a 1.756a 0.233a 37.444a 

80OC 3.757a 1.106b 1.711a 0.241a 35.222b 

Mean differences were tested by Duncan’s Multiple Range test at P<0.05).  

Means with the same letters in column and row are not significantly different 

(P<0.05).   

The result indicates differences in the levels of temperature 

(60
O
c and 80

o
C) for fresh leaf weight, stem weight, total plant 

weight, One thousand seed weight and days to flowering in 

Table 5. The level temperature 60
o
C has the highest mean 

values for Fresh leaf weight, stem weight, Total plant weight, 

One thousand seed weight and days to flowering in Table 5. 
 

The result of hot water treated Astragalus cyclophyllon 

demonstrated that with temperature above 80
o
C was harmful 

to the seeds because germination is reduced considerably 

(Keshtkar et al., 2008) 

Table 6 shows the mean values of Agronomic, Seed Viability, 

Seedling Vigor and Yield Variables of three time regimens for 

Corchorus seeds evaluated. 

Table 6: Means of Agronomic, Seed Viability, Seedling Vigor and Yield 

Variable of Corchorus Seeds Evaluated under Three Time Regimens. 

Agronomic Variables  

Time 
Plant 

Height 

Number 

of 

Leaves 

Leaf 
Length 

Leaf 
Width 

Leaf 
Area 

Plant 

Height at 

Flowering 

2mins 71.658a 5.417a 5.625a 3.733a 23.516a 44.042a 

4mins 74.458a 6.250a 6.008a 3.750a 24.684a 42.000ab 

6mins 74.625a 4.000a 5.441a 3.567a 20.457a 39.392b 

 

Seed Viability and Seedling Vigor Variables  

Time 
Germinatio

n Count 

Speed of 

Germinatio
n 

Seedlin

g Vigor 
Index 

Fresh 
Leaf 

Weigh

t 

Stem 

Weigh
t 

Total 
Plant 

Weigh

t 

2min
s 

50.000a 8.39a 265.71a 0.201a 4.380a 4.581a 

4min

s 
53.083a 84.37a 320.31a 0.363a 6.249a

b 

6.612a

b 

6min
s 

58.083a 9.65a 333.27a 0.312a 5.393a 5.705a 

 

Yield Variables 

Time 
Harvest 
Index 

One 

Thousand 
Seed 

Weight 

Capsule 
Length 

Capsule 
Width 

Days to 
Flowering 

2mins 3.477a 1.950a 1.200a 0.208a 36.333a 

4mins 4.475a 0.942a 1.792ab 0.242a 35.167ab 

6mins 4.773a 2.067a 2.208a 0.261a 37.500a 

 
Mean differences were tested by Duncan’s Multiple Range test at P<0.05).  

Means with the same letters in column and row are not significantly different 
(P<0.05).   

Results also indicate significant differences in the three Time 

regimes (2, 4, 6 minutes) for Plant height at flowering, stem 

weight, total plant weight, capsule length and days to 

flowering in Table 6. The time regimen of two minutes has 

the highest mean values for Plant height at flowering and days 

to flowering in Table 6. The time regimen of four minutes has 

the highest mean values for Stem weight and Total plant 

weight. The time regimen for six minutes has the highest 

mean values for Capsule length in Table 6. 

The mean values of Agronomic, Seed Viability, Seedling 

Vigor and Yield Variables of the interaction of Treatment, 

Temperature and Time for Corchorus seeds evaluated are 

shown in Table 7. 

Table 7: Means of Agronomic, Seed Viability, Seedling Vigor and Yield 

Variable of Corchorus Seeds Evaluated under Three Interactions (Treatment, 
Temperature and Time). 

Agronomic Variables  

Heat 
Treat

ment 

Temper
ature 

Ti
me 

Plan

t 
Heig

ht 

Num

ber 
of 

Leav
es 

Leaf 
Len

gth 

Lea

f 
Wi

dth 

Leaf 
Area 

Plant 

Height 
at 

Flowe
ring 

Wet 600C 
2mi

ns 

73.3

67a 

4.00

0a 

4.83

3a 

2.7

33a 

13.0

73a 

42.900
a 

Wet 600C 
4mi
ns 

78.0
00a 

4.66
7a 

5.06
7a 

3.0
00a 

15.9
87a 

41.000
a 

Wet 600C 
6mi

ns 

70.1

33a 

1.66

7a 

4.00

0a 

2.3

33a 

9.43

3a 

40.500
a 

Wet 80OC 
2mi
ns 

63.9
33a 

3.66
7a 

3.86
7a 

1.9
00a 

7.36
3a 

39.000
a 

Wet 80OC 
4mi

ns 

69.3

33a 

4.66

7a 

4.06

7a 

2.2

00a 

9.00

0a 

42.400
a 

Wet 80OC 
6mi
ns 

79.3
33a 

4.00
0a 

5.06
7a 

3.1
67a 

16.3
60a 

46.133
a 

Dry 600C 
2mi

ns 

77.9

00a 

7.00

0a 

7.33

3a 

5.2

67a 

39.7

27a 

49.933
a 

Dry 600C 
4mi

ns 

70.8

33 

10.3

33a 
8.06

7a 
5.5

67a 
44.9

70a 
41.667

a 

Dry 600C 
6mi

ns 

79.3

33a 

5.66

7a 

6.43

3a 

4.2

00a 

27.0

07a 

39.333
a 

Dry 80OC 
2mi
ns 

71.4
33a 

7.00
0a 

6.46
7a 

5.0
33a 

33.9
00a 

44.333
a 

Dry 80OC 
4mi

ns 

79.6

67a 

5.33

3a 

6.83

3a 

4.2

33a 

28.7

80a 

42.933
a 

Dry 80OC 
6mi
ns 

69.7
00a 

4.66
7a 

6.26
7a 

4.5
67a 

29.0
27a 

31.600
a 
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Mean differences were tested by Duncan’s Multiple Range test at P<0.05). 

Means with the same letters in column and row are not significantly different 

(P<0.05)   

The result shows no significant difference in the two heat 

treatment (wet and dry) for Plant height, Number of Leaves, 

Leaf length, leaf width, Leaf area and Plant height at 

Flowering in Table 7. Dry heat treatment at 80
o
C for 4minutes 

has the highest mean value for Plant height. Dry heat 

treatment at 60
o
C for 4minutes has the highest mean value for 

Number of leaves, leaf length, and leaf width and leaf area in 

Table 7. Dry heat treatment at 60
o
C for 2minutes has the 

highest mean value for plant height at flowering in Table 7. 

Seed Viability and Seedling Vigor Variables

Heat 

Treatment 
Temperature Time 

Germination 

Count 

Speed of 

Germination 

Seedling Vigor 

Index 

Fresh Leaf 

Weight 
Stem Weight 

Total Plant 

Weight 

Wet 600C 2mins 74.000e 11.900a 420.133d 0.070a 3.957a 4.027a 

Wet 600C 4mins 91.000b 14.100a 627.833b 0.253a 4.720a 4.973a 

Wet 600C 6mins 89.000c 14.333a 711.333a 0.040a 3.300a 3.340a 

Wet 80OC 2mins 94.667a 15.400a 541.700c 0.027a 3.007a 3.033a 

Wet 80OC 4mins 78.000d 314.700a 549.167c 0.103a 2.750a 2.853a 

Wet 80OC 6mins 62.000f 8.000a 343.067d 0.240a 4.710a 4.950a 

Dry 600C 2mins 24.667g 4.933a 86.400f 0.497a 6.740a 7.237a 

Dry 600C 4mins 8.000h 1.600a 30.400g 0.743a 9.657a 10.400a 

Dry 600C 6mins 36.667g 7.333a 126.600e 0.760a 8.197a 8.957a 

Dry 80OC 2mins 6.667h 1.333a 14.600g 0.210a 3.817a 4.027a 

Dry 80OC 4mins 35.333g 7.067a 73.853f 0.350a 7.870a 8.220a 

Dry 80OC 6mins 44.667g 8.933a 152.067e 0.207a 5.367a 5.573a 

Mean differences were tested by Duncan’s Multiple Range test at P<0.05). Means with the same letters in column and row are not significantly different (P<0.05)    

The result shows that the interaction among heat treatment, 

temperature and time is significantly different for germination 

count and seedling vigor index in Table 7; but interaction is 

not different for speed of germination, fresh leaf weight, stem 

weight and total plant weight in Table 7. The wet heat 

treatment at 80
o
C for 2 minutes has the highest mean value for 

germination count in Table 7. The wet heat treatment at 80
o
C 

for 4 minutes has the highest mean value for speed of 

Germination and seedling vigor index in Table 7. The dry heat 

treatment at 60
o
C for 6 minutes has the highest mean value for 

fresh leaf weight in Table 7. The dry heat treatment at 60
o
C 

for 4 minutes has the highest mean value for stem weight and 

total plant weight in Table 7. Wet heat at 80
o
C for 2minutes 

(94%) has shown to be the most effective treatment 

combination and Dry heat at 80
o
C for 2 minutes (6%) has 

shown to be the less effective treatment combination in terms 

of germination and seedling vigor. Although the seeds of 

Cassia sericea subjected to hot water treatment for 5 minutes 

or acid scarification for 3 minutes showed maximum 

germination (88% and 87%) respectively as compared to the 

control (14.0%). Hot water treatment has been reported to 

enhance germination of hard coated seeds by elevating water 

and oxygen permeability of the testa (Msanga and Maghembe, 

1986; Teketay, 1998). 

Yield Variables 

Heat 

Treatm

ent 

Tempera
ture 

Tim
e 

Harv

est 

Index 

One 
Thousa

nd 

Seed 
Weight 

Caps

ule 
Lengt

h 

Caps

ule 
Widt

h 

Days 

to 
Flower

ing 

Wet 600C 
2mi

ns 

1.483
a 

2.400a 1.967
a 

0.367
b 37.333a 

Wet 600C 
4mi

ns 

3.870
a 

1.600a 3.267
a 

0.400
a 37.333a 

Wet 600C 
6mi
ns 

1.347
a 

1.300a 2.967
a 

0.367
b 37.667a 

Wet 80OC 
2mi

ns 

1.177
a 

4.867a 1.967
a 

0.367
b 35.333a 

Wet 80OC 
4mi
ns 

3.237
a 

1.367a 2.700
a 

0.400
a 33.000a 

Wet 80OC 
6mi

ns 

5.130
a 

3.233a 3.100
a 

0.343
b 37.333a 

Dry 600C 
2mi
ns 

6.580
a 0.533a 0.866

a 
0.100

c 37.333a 

Dry 600C 
4mi

ns 

6.563
a 0.800a 1.200

a 

0.167
c 37.333a 

Dry 600C 
6mi
ns 

8.513
a 0.000a 0.000

a 
0.000

d 37.667a 

Dry 80OC 
2mi

ns 

4.667
a 0.000a 0.000

a 

0.000
d 35.333a 

Dry 80OC 
4mi
ns 

4.230
a 0.000a 0.000

a 
0.000

d 33.000a 

Dry 80OC 
6mi

ns 

4.100
a 3.733a 2.767

a 

0.333
d 37.333a 

Mean differences were tested by Duncan’s Multiple Range test at P<0.05). 
Means with the same letters in column and row are not significantly different 

(P<0.05)    

The result shows that the interaction among heat treatment, 

temperature and time is different for harvest index and capsule 

width in Table 7 but not different for one thousand seed 

weight, capsule length and days to flowering. The dry heat 

treatment at 60
o
C for 6 minutes has the highest mean value for 

harvest Index. The wet heat treatment at 80
o
C for 2 minutes 

has the highest mean value for one thousand seed weight. The 

previous study of (Wahab, 2011) have shown that Corchorus 

seeds was tested at 40
o
C, 50

o
C, 60

o
C, 70

o
C, 80

o
C and 90

o
C in 

an oven with exposure of 5minutes and 10 minutes and the 

optimum temperature for germination of Corchorus olitorius 
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in this study was 90
o
C and the previous work of (Denton et 

al., 2013) have shown that Corchorus seeds was tested at 

80
o
C, 90

o
C, 100

o
C, 110 and 120

o
C in an oven with exposure 

of 5 minutes and the optimum germination was at 120
o
C.  

Seeds differ in their response to heat treatment. The precise 

sensitivity differs with species resistance to high or low 

temperature, and principally linked to the duration of 

exposure. During the present study, oven-heat pre-treatment at 

80 °C recorded the highest results for the dry-heat 

pretreatment. At 80°C, 360 min of treatment gave 84 % 

germination and germination energy of 75 % low germination 

percentages were observed for lower temperature (40 and 60 

°C) and for higher temperature (100 °C). While poor 

germination in the former (40 and 60 °C) may be due to the 

less severity of the temperature ranges to crack the seed coat, 

protein denature at high temperature may account for the low 

germination recorded for the latter (100 °C). High germination 

percentages observed for the 80 °C range may be due to the 

effective disintegration of the seed coat, thereby allowing 

entry of water and gases and is an indication that the 

temperature range of 80 °C is probably closer to the seed 

optimal germination temperature. This view is also shared by 

others. Similarly, high percentages were obtained for Parkia 

clappertoniana and Bixa orellana seeds, respectively. 

There is a positive relationship between plant height and leaf 

length, plant height and seed weight, Plant height and Plant 

height at flowering Plant height and Harvest Index, One 

thousand seed weight and Harvest Index in Table 8. There is a 

strong positive relationship between Number of leaves and 

leaf length, Number of leaves and leaf length, Number of 

leaves and leaf width, Number of leaves and leaf area, 

Number of leaves and fresh leaf weight, Number of leaves and 

stem weight, Number of leaves and total plant height, leaf 

length and leaf width, leaf length and leaf area, Leaf length 

and fresh leaf weight, leaf length and stem weight, leaf length 

and total plant weight, leaf length and harvest index, leaf 

width and leaf area, leaf width and fresh leaf weight, leaf 

width and stem weight, leaf width and total plant weight, leaf 

width and harvest index, leaf area and fresh leaf weight, leaf 

area and stem weight, leaf area and total plant weight, leaf 

area and seedling vigor index, capsule length and capsule 

width, capsule length and one thousand seed weight, capsule 

length and germination count, Capsule length and seedling 

vigor, capsule length and one thousand seed weight, capsule 

width and germination count, capsule width and seedling 

vigor, One thousand seed weight and germination count, fresh 

leaf weight and seed weight, fresh leaf weight and total plant 

height, fresh leaf weight and harvest index, seed weight and 

total plant weight, seed weight and harvest index, Total plant 

weight and harvest index, Germination count and seedling 

vigor index in Table 8. There is negative relationship between 

leaf length and one thousand seed weight, leaf weight and one 

thousand seed weight, leaf width and capsule length, leaf area 

and capsule length, capsule length and fresh leaf weight, one 

thousand seed weight and seed weight, one thousand seed 

weight and total plant weight, Days to flowering and speed of 

germination in Table 8. There is a strong negative relationship 

between Number of leaves and seedling vigor index, leaf 

length an capsule length, leaf length and capsule width, leaf 

length and germination count,  leaf length and seedling vigor 

Index, Leaf width and capsule width, leaf width and 

germination count, leaf width and seedling vigor index, leaf 

area and capsule width, leaf area and germination count, 

capsule length and seed weight, capsule length and total plant 

weight, capsule width and fresh leaf weight, capsule width 

and seed weight, capsule width and total plant weight, fresh 

leaf weight and germination count, fresh leaf weight and 

seedling vigor index, seed weight and germination count, seed 

weight and seedling vigor index, Total plant weight and 

germination count, Total plant weight and seedling vigor 

index (Table 8). 

 
Table 8: Relationship among Seventeen Variables for Corchorus Seeds Evaluated Under Two Heat Treatments.
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Ghosh and Basak (1958) were of opinion that use of old jute 

seeds with poor germination capacity gave poor stand and 

consequently low yield. But, yield of individual plant which 

constitute the crop, in an average are comparable to those 

raised from fresh seeds. Water stagnation in the field has been 

found to possess a lasting effect on jute yield and the quality 

(Choudhuri and Basak 1969; Ghosh 1983) . However, 

impaired seedling establishment was found to be the single 

most important edaphic factor for the year to year fluctuation 

in jute yield (Ghosh, 1983). Seedling vigor as well as plant 

growth and subsequent yield have a positive correlation with 

seed size (Bhattacharjee et al., 2000; Ghosh and Sen, 1981). 

IV. CONCLUSION 

Germination and seedling vigor was initiated at 60
o
C, and the 

optimum germination and seedling vigor was obtained at 80
o
C 

after seed were exposed to 2 minutes of wet heat treatment. 

Optimum seed germination and seedling vigor index was 

obtained at 80
o
C in the treatment combination. The dry heat 

treatment at 60
o
C for 6 minutes has the highest mean value for 

fresh leaf weight. The dry heat treatment at 60
o
C for 4 minutes 

has the highest mean value for stem weight and total plant 

weight. The level temperature 60
o
C has the highest mean 

values for Fresh leaf weight, stem weight, Total plant weight, 

One thousand seed weight and days to flowering.  

Dry heat treatment at 80
o
C for 4minutes has the highest mean 

value for Plant height. Dry heat treatment at 60
o
C for 

4minutes has the highest mean value for Number of leaves, 

leaf length, and leaf width and leaf area. Dry heat treatment at 

60
o
C for 2minutes has the highest mean value for plant height 

at flowering. Dry heat treatment at 80
o
C for 4minutes has the 

highest mean value for Plant height. Dry heat treatment at 

60
o
C for 4minutes has the highest mean value for Number of 

leaves, leaf length, leaf width and leaf area. Dry heat 

treatment at 60
o
C for 2minutes has the highest mean value for 

plant height at flowering. Wet heat treatment at 80
o
C at 

2minutes can be used to obtain optimum seed germination and 

seedling vigor of Corchorus olitorius which can be easily be 

adopted by small scale farmers. Seed dormancy of Corchorus 

olitorius can be removed through wet heat treatment but 

varietal reactions may be different. 
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