
SUMMARY : Temperature greatly influences germination of the seeds. Most of the varieties lack the
ability to sustain temperature stress with significant differences for germination and related traits.
Laboratory investigations were conducted to determine the effect of different temperature regimes on
germination traits of various chench (Corchorus acutangulus Lam.) grnotypes at Department of
Genetics and Plant breeding, Indira Gandhi Krishi Vishwavidyalaya, Raipur (C.G.) during 2015. Seeds of
forty six genotypes were tested for germination and related traits under three temperature regimes (10,
20 and 30oC) in germinator. The increase in temperature significantly enhanced germination and related
traits. All the chench genotypes germinated well (80-97%) sown at 20-30oC, whereas, shoot length was
maximum in IGCB-2015-14 and IGCB-2013-2 sown at 30 and 20oC, respectively. Root length, including
seed vigor index were maximum with increasing temperature. The maximum seed germination, vigor
index occurred at 20-30oC and these temperature regimes were identified as optimum for chench seed
germination.
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BACKGROUND AND OBJECTIVES

Chench (Corchorus acutangulus Lam.)
is one of the unexploited and underutilized leafy
vegetable and also know as vegetable jute in
India. Chenh is one of the main species of
taxonomically diverse group of leaf
vegetables. The nutritional value of chench is
excellent because of its high content of
essential minerals (iron, calcium) and good
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source of vitamins (vitamin C and folic acid).
Chench belongs to the genus Corchorous of
the family Tiliaceae. Corchorous has many
species which are used as leafy vegetables,
Many wild species occurs out of which, only
seven species are cultivated C. fascicularis,
C. trilocularis, C. acutangulus, C. tridens,
C. capsularis, C. olitorius, C. depresses
(Choudhary et al., 2013). It is widely
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cultivated throughout India especially during the summer
and rainy seasons. There was little information on the
extent and kind of diversity present in the collection
maintained in Chhattisgarh, hence characterization and
preliminary evaluation of these genotypes was considered
an important area of study.

Seed germination is a factor which contribute yield
of the crop. Among the abiotic factors, temperature is
considered an important issue for germination, because
it persuades the rate of water and additional substrates
necessary for growth and development. In now day,
fluctuation in temperature may influence germination of
chench which could be predicted due to genotypic
variation. Germination may be dependent on the ability
of seed to utilize reserves more efficiently (Rao and
Sinha, 1993), by mobilization of seed reserves for
germination traits (Penning de Vries et al., 1979).
Temperature is a modifying factor in germination since
it can influence the rate of water absorption and other
substrates supply are necessary for growth and
development (Wanjura and Buxtor, 1972 and Essemine
et al., 2002). The rapid and uniform field emergence is
essential to achieve better growth and high yield (Parera
and Cantliffe, 1994). The optimal temperature favors a
good aptitude to germinate, whereas low and high
temperature extends delay in germination.High
temperatures damage photosynthetic membranes
(thylakoids) and cause chlorophyll loss (Al-Khatib and
Paulsen, 1984), decrease leaf photosynthetic rate,
increase embryo abortion (Saini et al., 1983), lower grain
number, and decrease grain filling duration and rates
(Wardlaw and Moncur, 1995; Wheeler et al., 1996; Ferris
et al., 1998 and Prasad et al., 2006) thus resulting in
lower grain yield (Wardlaw et al., 1989; Stone and
Nicolas, 1994; Wheeler et al., 1996; Ferris et al., 1998
and Gibson and Paulsen, 1999). At the molecular level,
high temperatures adversely affect cell metabolism
(Berry and Björkman, 1980 and Levitt, 1980) and cause
changes in the pattern of protein synthesis (Lindquist,
1986; Vierling, 1991 and Larkindale et al., 2005). Supra-
optimal temperatures suppress the synthesis of the normal
complement of cellular proteins and at the same time
induce the synthesis and accumulation of many new
proteins including heat shock proteins (Vierling, 1991;
Feder and Hofmann, 1999 and Law and Brandner, 2001).
The minimum and maximum temperatures can effect
from seed germination to seed maturation (Lobell and

Ortiz-Monasterio, 2007).This study therefore was set to
determine how different temperature regimes affect
chench seed germinating traits and to explore optimum
temperature for germinability of different chench
genotypes.

RESOURCES AND METHODS

Laboratory experiments were conducted to evaluate
the germination traits of various chench genotypes under
various temperature regimes at Department of Genetics
and Plant breeding, Indira Gandhi Krishi Vishwavidyalaya,
Raipur (C.G.) during 2015. Seeds of forty six genotypes
were tested under three temperature regimes (10, 20
and 30oC). A set of fifty randomly selected seeds of each
genotype were placed in petri dishes having 13.5 cm
diameter (50 seeds in each Petri dish) on double layer of
Whatman filter paper No.1 and kept in the germinator
(ModelPL3) at various temperatures as mentioned above.
The seeds were moistened whenever necessary. The
germination was recorded after 48 hours. The shoot, root
length were recorded after 7 days. Seed vigor index from
same lot was calculated by multiplying germination
percentage and seedling length.

Seed germination of each genotype was tested as
per ISTA (Anonymous, 1985) and germination percentage
of each replication was worked out by using following
formula:

100x
ngerminatioforplacedseedsofnumberTotal

germinatedseedsofNumber
percentagenGerminatio 

Seed vigor index was calculated as per the formula
given by Abdul-Baki and Anderson (1973)

Seed vigor index = Germination percentage ×
seedling length (cm)

OBSERVATIONS AND ANALYSIS

Seed germination and vigorous seedlings are
important characteristics for wheat which could provide
advantages for crop establishment. In this study,
temperature significantly influenced germination and
related traits of various chench genotypes. The highest
germination (98%) was recorded in IGCB-2013-14
treated with 30oC, IGCB-2015-12 (72%) and IGCB-
2013-1 (94%) treated with 10 and 20oC, respectively.
The results further revealed lower germination IGCB-
2013-15 (4%), IGCB-2015-12 (62%) and IGCB-2015-
12 (68%) treated with 10, 20 and 30oC, respectively. In
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Table 1 : Germination %, root length, shoot length and seed vigor index of different genotype of chench under the influence of different
temperature regimes

Germination % Root length Seedling length Seed vigor index
Genotypes

10oC 20oC 30 oC 10 oC 20 oC 30 oC 10 oC 20 oC 30 oC 10 oC 20 oC 30 oC

IGCB-2013-1 14 94 96 0.72 4.34 1.90 0.23 2.46 3.40 3.22 231.24 326.40

IGCB-2013-2 12 72 88 0.53 3.20 4.70 0.36 3.18 2.44 4.32 228.96 214.72

IGCB-2013-3 6 88 92 0.57 2.58 1.92 0.45 2.92 2.68 2.70 256.96 246.56

IGCB-2013-4 10 78 84 1.21 4.46 2.90 0.36 2.10 3.52 3.60 163.80 295.68

IGCB-2013-5 16 74 82 0.92 4.32 3.48 0.31 2.18 2.74 4.96 161.32 224.68

IGCB-2013-6 14 82 92 0.72 3.06 3.26 0.37 2.04 3.52 5.18 167.28 323.84

IGCB-2013-7 16 90 90 0.64 3.88 4.30 0.26 2.44 3.14 4.16 219.60 282.60

IGCB-2013-8 20 76 86 1.64 4.04 3.00 0.24 1.94 2.70 4.80 147.44 232.20

IGCB-2013-9 32 80 88 1.83 5.02 3.94 0.27 1.84 2.96 8.64 147.20 260.48

IGCB-2013-10 28 82 90 0.73 3.62 2.56 0.41 3.02 2.50 11.48 247.64 225.00

IGCB-2013-11 4 76 84 0.46 1.74 4.08 0.38 2.64 2.52 1.52 200.64 211.68

IGCB-2013-12 58 74 80 1.72 4.12 3.64 0.39 1.80 2.90 22.62 133.20 232.00

IGCB-2013-13 48 72 80 1.27 4.24 4.54 0.24 2.42 3.00 11.52 174.24 240.00

IGCB-2013-14 6 78 98 0.68 4.52 5.14 0.26 2.22 3.06 1.56 173.16 299.88

IGCB-2013-15 4 74 80 0.46 4.28 5.46 0.24 2.34 2.20 0.96 173.16 176.00

IGCB-2013-16 8 76 94 0.83 4.58 5.18 0.52 2.02 2.84 4.16 153.52 266.96

IGCB-2013-17 12 74 80 0.67 2.18 4.00 0.34 3.02 3.30 4.08 223.48 264.00

IGCB-2013-18 8 74 82 0.73 3.84 3.86 0.32 1.52 3.24 2.56 112.48 265.68

IGCB-2013-19 14 70 86 0.63 3.20 3.64 0.38 2.84 2.56 5.32 198.80 220.16

IGCB-2013-20 12 88 88 0.53 3.96 5.70 0.22 2.06 1.92 2.64 181.28 168.96

IGCB-2013-21 10 74 82 0.64 4.02 4.04 0.34 1.58 2.94 3.40 116.92 241.08

IGCB-2013-22 16 76 80 0.71 4.34 2.48 0.38 2.66 2.76 6.08 202.16 220.80

IGCB-2013-23 6 70 74 0.65 3.16 2.52 0.33 2.60 2.82 1.98 182.00 208.68

IGCB-2013-24 12 74 74 0.82 3.60 2.66 0.37 2.72 2.88 4.44 201.28 213.12

IGCB-2013-25 10 76 82 0.76 2.30 2.22 0.28 2.54 2.70 2.80 193.04 221.40

IGCB-2015-1 28 76 82 1.23 4.12 2.78 0.24 2.28 4.06 6.72 173.28 332.92

IGCB-2015-2 16 90 90 1.41 2.10 2.54 0.31 2.12 3.70 4.96 190.80 333.00

IGCB-2015-3 6 88 92 0.91 3.96 3.40 0.36 1.74 3.36 2.16 153.12 309.12

IGCB-2015-4 8 84 94 0.84 1.80 2.20 0.24 2.16 4.06 1.92 181.44 381.64

IGCB-2015-5 16 82 90 0.76 2.20 2.56 0.29 2.70 3.78 4.64 221.40 340.20

IGCB-2015-6 14 72 84 0.64 3.56 2.78 0.46 1.92 3.06 6.44 138.24 257.04

IGCB-2015-7 20 78 86 0.88 3.10 4.08 0.43 2.34 4.52 8.60 182.52 388.72

IGCB-2015-8 24 76 86 1.73 3.44 4.72 0.48 2.36 3.76 11.52 179.36 323.36

IGCB-2015-9 40 76 82 1.82 3.72 2.14 0.37 1.84 3.74 14.80 139.84 306.68

IGCB-2015-10 38 70 74 1.62 3.16 3.44 0.34 2.34 3.34 12.92 163.80 247.16

IGCB-2015-11 10 74 70 0.78 4.64 3.46 0.36 2.08 3.58 3.60 153.92 250.60

IGCB-2015-12 72 62 68 1.86 5.10 3.36 0.32 1.82 3.34 23.04 112.84 227.12

IGCB-2015-13 50 90 96 1.63 2.00 4.38 0.29 3.06 2.94 14.50 275.40 282.24

IGCB-2015-14 16 86 94 0.82 3.20 2.46 0.26 2.30 5.06 4.16 197.80 475.64

IGCB-2015-15 14 66 80 0.73 3.58 3.90 0.24 1.34 2.86 3.36 88.44 228.80

IGCB-2015-16 38 92 96 1.26 3.64 4.42 0.37 2.80 3.54 14.06 257.60 339.84

IGCB-2015-17 12 74 88 0.71 4.86 1.08 0.34 1.86 4.64 4.08 137.64 408.32

IGCB-2015-18 26 80 92 0.93 1.90 2.78 0.47 1.84 4.26 12.22 147.20 391.92

IGCB-2015-19 12 74 76 0.73 2.60 3.00 0.46 2.72 4.28 5.52 201.28 325.28

IGCB-2015-20 24 70 80 1.24 2.30 1.96 0.43 2.34 3.20 10.32 163.80 256.00

IGCB-2015-21 18 76 86 0.82 2.14 2.14 0.33 2.10 3.52 5.94 159.60 302.72
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this study, at 20 and 30 oC no specific trend of increasing
or decreasing was observed in chench seed germination
Table 1. This could be predicted due to genetic potentiality
of the chench genotypes to withstand the temperature
fluctuation. Al-Qasem et al. (1999) reported that no
germination occurred at 5oC. Total germination
percentage for large seeds was significantly higher than
that for small seeds. At 10oC, the cumulative germination
percentage was significantly higher in F8 than Hourani-
27. At 15oC, no significant differences were found
between these two genotypes, but at 20 and 30oC, the
cumulative germination percentage tended to be higher
for Hourani-2, respectively. With regard to root length
and seedling length application of 30oC to IGCB-2013-
20 significantly increased root length (5.70 cm), followed
by, 5.10 cm root length in IGCB-2015-12 treated with 30
and 20oC, respectively. Further decrease in temperature
regime below 20oC drastically reduced the root length
of all the chench genotypes were in seedling length also
found maximum shoot length (5.06 cm) was recorded in
IGCB-2015-14, IGCB-2013-2 (3.18 cm) and IGCB-2013-
16 (0.52 cm) at 30, 20 and 10 oC, respectively (Table 1).
Seed vigor index is an indicator of rapid germination and
speed of growth. It was superior in seed of IGCB-2015-
14 (475.64 cm) and IGCB-2015-13 (275.40 cm) treated

Fig. 1 : Germination test of chench seeds at different
temperature regime

with 30 and 20oC, respectively, however decrease in seed
vigor index was noted in the lower temperature of IGCB-
2015-12 (23.04 cm) at 10oC Table 1. Sikder and Paul
(2010) also reported higher seed vigor index at optimum
temperature in wheat.

In this study, chench genotypes differed
significantly for germination and related traits. Robert
et al. (2008) also reported varietal differences for vigor
and germination traits. Mahan et al. (1995) observed
that thermal stress influence morphology and physiology
of the root system which may influence water movement
through the plant. Moreover, roots are an important sink
for assimilates in wheat. Since remobilization of
assimilates occurs after anthesis, assimilates from roots
may supplement primary sources from the leaf and stem
(Hay and Walker, 1989). Nyachiro et al. (2002) reported
that most genotypes recorded higher germination as
temperature increased from 10 to 30°C. Our findings
are in agreement with the above statement, whereas
the differences in seed germination percentage at 10oC
and 30oC may be due to genetic variation. Rawson
(1986) demonstrated some of the genetic variation in
heat tolerance that exists between wheat genotypes.
Paulsen (1994) was also of the opinion that when
assessing genotypic differences in tolerance to
temperature stress, consideration must be given to the
duration of the heat stress and the criteria used for
evaluating tolerance. In this study, correlation analysis
showed positive relationship between germination and
its related traits. The increase in seedling shoot length
increased root length.

Conclusion :
Regarding temperature effects on seed germination

and related traits, the seeds of with 30oC responded well
for germination, seed vigor index, shoot and root length
for all genotypes.

Acknowledgement :
I am heartily thankful to Dr. Pravin Kumar Sharma

and Vivek Kumar Kurre, my family and friends for their
suggestion and support in search of literature and in
compiling this paper. The authors are also grateful to
publishers/authors/editors of all those books, articles and
journals from where the literature for this article has been
reviewed and discussed.

BHUPENDRA SINGH RANA, PRAVIN KUMAR SHARMA, AMIT DIXIT, VIVEK KUMAR KURRE AND RAHUL SINGH PAIKRA

1416-1420



1420
Hind Agricultural Research and Training Institute
Agric. Update, 12 (TECHSEAR-5) 2017 :

Authors’ affiliations :
PRAVIN KUMAR SHARMA, AMIT DIXIT, VIVEK KUMAR KURRE
AND RAHUL SINGH PAIKRA, Department of Vegetable Science,
College of Agriculture, Indira Gandhi Krishi Vishwavidyalaya, RAIPUR
(C.G.) INDIA

REFERENCES

Al-Khatib, K. and Paulsen (1984). Mode of high temperature
injury to wheat during grain development. Physiol. Plant., 61:
363-368.

Al-Qasem, H., Kafawin, O. and Duwayri, M. (1999). Effects of
seed size and temperature on germination of two wheat
cultivars. Dirasat Agric. Sci., 26(1): 1-7.

Berry, J.A. and Björkman (1980). Photosynthetic response and
adaptation to temperature in higher plants. Annu. Rev. Plant
Physiol., 31 : 491-543.

Choudhary, S.B., Sharma, H.K., Karmakar, P.G., Kumar, A.A.,
Saha, A.R., Hazra, P. and Mahapatra, B.S. (2013). Nutritional
profile of cultivated and wild jute (Corchorus species). AJCS,
7(13):1973-1982.

Essemine, J., Ammar, S., Jbir, N. and Bouzid, S. (2002).
Sensitivity of two wheat species seeds (Triticum durum, variety
Karim and Triticum aestivum, Variety Salambo) to heat
constraint during germination. Pak. J. Biol. Sci., 10(21) : 3762-
3768.

Feder, M.E. and Hofmann (1999). Heat-shock proteins, molecular
chaperones and the stress response: Evolutionary and
ecological physiology. Annu. Rev. Plant Physiol., 61 : 243-282.

Ferris, R., Ellis, R.H. and Hadley, W. (1998). Effect of high
temperature stress at anthesis on grain yield and biomass of
field-grown crops of wheat. Ann. Bot., 82: 631-639.

Buriro, M., Oad, F.C., Keerio, M.I., Tunio, S., Gandahi, A.W.,
Hassan, S.W.U. and Oad, S.M. (2010). Wheat seed germination
under the influence of temperature regimes. Sarhad J. Agric.,
27 (4): 539-543

Gibson, L.R. and Paulsen, G.M. (1999). Elevated temperatures

during grain filling in wheat. Crop Sci., 39 : 1841-1846.

Hasan, M.A., Ahmed, J.U., Hossain, T., Hossain, M.M. and
Ullah, M.A. (2004). Germination characters and seed reserves
mobilization during germination of different wheat genotypes
under variable temperature regimes. J. Nat. Sci. Foundation
Sri Lanka, 32(3, 4) : 97-107.

Hay, R.K.M. and Walker, A.J. (1989). Dry matter partitioning.
An introduction to the physiology of crop yield. Longman
Sci. & Tech. Harlow., pp. 107-156.

Larkindale, J., Mishkind and Vierling (2005). Plant responses
to high temperature. pp. 100–144. In: Plant Abiotic Stress.
Blackwell, Oxford, UK.

Law, R.D. and Brandner, C. (2001). High temperature stress
increases the expression of wheat leaf ribulose-1, 5-
bisphosphate carboxylase/oxygenase activase protein. Arch.
Biochem. Biophys. 386: 261-267. Levitt, J. 1980. Responses of
plants to environmental stress. Vol.1. Chilling, freezing and high
temperature stresses. Acad. Press, New York, U.S.A.

Lindquist, S. (1986). The heat-shock response. Ann. Rev.
Biochem., 55 : 1151-1191.

Lobell, D.B. and Ortiz-Monasterio (2007). Impact of day versus
night temperature on spring wheat yields: A comparison of
empirical and CERES model predictions in three locations.
Agron. J., 99 : 469-477.

Mahan, J.R., McMichael, B.L. and Wanjura, W.F. (1995).
Methods of reducing the adverse effects of temperature stress
on plants: a review. Envir. Exper. Bot., 35 : 251-258.

Nyachiro, J.M., Clarke, F.R., Depauw, R.M., Knoxr, E. and
Armstrong, K.C. (2002). Int’l. Symp. on Pre-harvest Sprouting
in Cereals. 126(151): 123-127.

Parera, C.A. and Cantliffe, D.J. (1994). Pre-sowing seed priming.
Hort., 6: 109-141.

Paulsen, G.M. (1994). High temperature responses of crop
plants. In: Physiol. & Determination of Crop Yield. Amer. Soc.
Agron. Madison.

CHENCH (Corchorus acutangulus LAM.) SEED GERMINATION UNDER THE INFLUENCE OF DIFFERENT TEMPERATURE REGIMES

1416-1420

12t h

 of Excellence
Year

 


