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INTRODUCTION

The seed is a basic input in agriculture in which 25 % yield
increase can be achieved by quality seeds. Quality seed is the
key for successful agriculture which demands every seed
should readily be germinable and produce a vigorous seedling
ensuring high yield. Better germination and vigour of the
seedlings are the main basic foundations for the success of
stand establishment of any crop plant. Various seed quality
enhancement technologies including priming, coating and
conditioning of the seeds are applied to improve germination
and emergence in seeds of many crops (Arif et al., 2008;
Taylor et al., 1998; Yanglem et al., 2016).

Seed priming is a technique in which seeds are soaked in
solutions of low water potential that initiates pre-germinative
metabolic activity but prevents radical protrusion (Ashraf and
Foolad, 2005; Bradford, 1986; Farooq et al., 2006;
Janmohammadi et al., 2008; Mcdonald, 2000). However, the
beneficial effects of seed priming have been well documented
in many research-based published data include early
germination and improves germination rate (Bradford, 1986;
Ghassemi-Golezani et al., 2008; Jett et al., 1996; Taylor and
Harman, 1990).

Seed priming with organic nutrients is now recently focused
by using a macro or micronutrient enriched seeds as reported
by Rehman et al. (2012) and Mirshekari et al. (2012).
Generally, nutrients are delivered to plants as soil applications,
fertigation or foliar spray (Johnson et al., 2005; Roberts, 2008).

Applying nutrients as a seed treatment, through seed coating
and seed priming is another option which avoids the
aforementioned risks (Farooq et al., 2012). The use of
micronutrient enriched seeds (seed priming) has been reported
to be a better strategy in overcoming micronutrient deficiencies.
Priming the seeds with micronutrients makes them able to
rapidly imbibe water and revive metabolism and germination.
Then results in a higher germination rate (Rowse, 1996),
improved stand establishment increased drought and pest
tolerance, and ultimately higher yields (Harris et al., 1999).

The efficacy of different oil cakes and certain nematicides
applied as seed coating was determined. The oil cakes not
only reduced the population of plant parasitic nematodes and
fungi, which may partly be due to higher concentration of
phenols in plants, but also promoted the growth of the tomato
plant. Neem seed cake as such was found unsuitable as a
wholesome animal feed due to the bitterness and hence
widely utilized as a fertilizer and insect repellent and
insecticide. The cake contains 5.2 % N, 1.1 % P2O5 and 1.5
% K2O (Khan, 1952) and serves as a good manure. The oil-
cakes such as mustard, neem, castor, karanj, groundnut,
mahua and sesame gave their best to manage the disease in
glass house and in field condition as well. Oil cakes to be the
best option so far against phytoparasitic nematodes are  not
only because of its easily availability but also economic
feasibility for the growers/farmers entrepreneurship (Sumbul
et al., 2015). With this background, the current study is
formulated to standardize the seed priming treatment with oil
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cake extracts for bhendi seeds.

MATERIALS AND METHODS

Genetically pure fresh seeds of bhendi cv. CO 1 seeds were
obtained from the Department of Vegetables in Tamil Nadu
Agricultural University, Coimbatore formed the base materials
for the present investigation. Oil cakes of groundnut, sesame,
coconut, cotton and neem were obtained from the oil mill
located at Kalveerampalayam, Coimbatore. The laboratory
studies were carried out at the Department of Seed Science
and Technology, Tamil Nadu Agricultural University,
Coimbatore.

The cold-water extract of oil cakes namely groundnut, sesame,
coconut, cotton and neem each in 5, 10, 15 and 20 %
concentration were prepared by dispensing 5, 10, 15 and 20
g of dried seed cake in 100 ml of distilled water and kept for 4-
6 hours with intermittent shaking for every half an hour. Then
the oil cake extracts were filtered through fine mesh or muslin
cloth. Those oil cake extracts were used as priming agents for
conducting the present experiment. Priming treatments were
imposed with water and various oil cake extracts viz.,
groundnut, sesame, coconut, cotton and neem. The oil cake
extracts of various concentrations were prepared and crop
seeds were soaked in an equal volume of solutions for the
duration of 12 hours under ambient temperature. After priming,
the seeds were removed from the solutions, shade dried at
room temperature to bring back to its original moisture content.
The nonprimed and primed seeds were evaluated for the
physiological parameters. The experiment was carried out with
four replications in Completely Randomised Block Design (Viji
and Manonmani, 2018).

The number of seeds germinated on each of the days, the
speed of germination was calculated. Germination test was
conducted by following the procedure outlined in ISTA (2012)
with roll towel medium using 4 x 100 seeds in a germination
room maintained at 25 ± 2ºC temperature and 95 ± 3 % RH.
The seedlings were evaluated at the end of the final count
days for bhendi ie., after 21 days. Based on normal seedlings,
the germination per cent was calculated adopting the following
formula and the mean expressed as a percentage.

100X
sownseedsofnumberTotal

seedingsnormalofNumber
(%)ationminGer =

At the time of germination count, ten normal seedlings were
selected at randomly used for measuring the root and shoot
length of seedlings. Those selected seedlings are dried under
shade for 24 hours and were kept in an oven maintained at
85ºC for 24 hours. After the drying period, the seedlings were
cooled in a closed desiccator for 30 minutes and were weighed
in a top pan balance and the mean expressed as mg seedlings-
10 (Gupta, 1993). Vigour index (VI) was calculated using the
method suggested by Abdul-Baki and Anderson (1973) and
expressed in the whole number.

Vigour index = Germination (%) x [Root length (cm) + Shoot
length (cm)]

RESULTS  AND DISCUSSION

The difference in speed of germination was statistically
significant for the priming treatments. Among the priming
treatments, the seeds primed with sesame oil cake extract 5 %
registered higher speed of germination of 9.9 followed by
seeds primed with coconut oil cake extract 15 % (9.5). The
nonprimed seeds registered delayed germination of 5.7 (Table
2, 3 and 6).

Regarding germination, highly significant differences was
noticed due to seed priming treatments. Among the priming
treatments, the highest germination of 92 per cent was
observed due to seeds primed with sesame oil cake extract 5
% which were on par with coconut oil cake extract 15 % (91
per cent), while the lowest germination of 88 per cent was
recorded by nonprimed seeds (Table 2, 3 and 6).

The difference in root length was statistically significant due to
priming treatments. Seeds primed with sesame oil cake extract
5 % measured the longest root length of 19.78 cm followed
by seeds primed with coconut oil cake extract 15 % (18.46
cm). The nonprimed seeds recorded shortest root length of
15.82 cm (Table 2, 3 and 6).

Highly significant influence was observed for shoot length
due to priming treatments. Seeds primed with sesame oil cake
extract 5 % outperformed other treatments by recording longest
shoot length of 14.17 cm which were on par with cotton oil
cake extract 5 % (13.94 cm), whereas the nonprimed seeds
recorded the shortest shoot length of 10.80 cm (Table 2, 4
and 6).

Statistically highly significant variation was noticed for dry
matter production of 10 seedlings due to priming treatments.
The dry matter production registered by the seeds primed
with sesame oil cake extract 5 % was more (311.7 mg seedlings-
10) followed by seeds primed with coconut oil cake extract
15 % (295.4 mg seedlings-10), while the lowest dry matter
production of 230.4 mg seedlings-10 was recorded in
nonprimed seeds (Table 2, 3 and 6).

The vigour index was highly significant among the priming
treatments. Among the priming treatments, seeds primed with
sesame oil cake extract 5 % recorded greater vigour index of
3123 followed by priming with 15 % coconut oil cake extract
(2920). The lowest vigour index of 2343 was registered by
nonprimed seeds (Table 2, 3 and 6).

The studies on investigating the effect of these oil cake extract
as a seed invigourative nutrient are limited. Hence, the studies
have been conducted to investigate the effect of oil cake extracts
as nutri-priming agent for enhancing seed qualities like
germination and vigour. The present study was undertaken to
evaluate the efficacy of oil cake extracts as seed priming agent
and nutrient for treating different crop seeds for improving its
seed quality attributes.

The different oil cakes viz., groundnut, sesame, coconut, cotton
and neem are used in the present study. Generally, oil cakes
contain amino acids also contain crude protein and crude
fibre (Sunil et al., 2015). In addition to macro and
micronutrients are present in various edible and non-edible
oil cakes were also reported by Bi (1970); Kuo (1967).



29

SEED PRIMING WITH OIL CAKE EXTRACT IMPROVES

Table 1. Standardization of seed priming with groundnut oil cake extract on physiological traits in bhendi

Priming Treatments Speed of Germination (%) Root Shoot Dry matter Vigour
germination length (cm)  length (cm) production  index

(mg seedlings-10)
Nonprimed seed 5.7 88 (69.73) 15.82 10.80 230.4 2343
Hydropriming 8.9 90 (71.57) 17.44 11.97 250.7 2647
5 % 8.8 87 (68.87) 16.53 12.48 269.3 2524
10 % 8.3 88 (69.73) 15.53 12.68 262.8 2482
15 % 8.0 88 (69.73) 15.88 12.63 265.4 2509
20 % 9.0 90 (71.57) 17.95 13.56 273.5 2836
Mean 8.0 89 (70.63) 16.53 12.35 258.7 2557
SEd 0.102 0.885 0.241 0.211 4.395 47.334
CD (P =0.05) 0.214 1.859 0.506 0.443 9.234 99.447

Table 2 : Standardization of seed priming with sesame oil cake extract on physiological traits in bhendi
Priming Treatments Speed of Germination (%) Root Shoot Dry matter Vigour

germination length (cm) length (cm) production index
(mg seedlings-10)

Nonprimed seed 5.7 88 (69.73) 15.82 10.8 230.4 2343
Hydropriming 8.9 90 (71.57) 17.44 11.97 250.7 2647
5% 9.9 92 (73.57) 19.78 14.17 311.7 3123
10% 9 88 (69.73) 17.81 14.15 277.3 2812
15% 8.8 86 (68.02) 16.16 13.49 272.6 2550
20% 8.8 86 (68.02) 17.2 12.3 255.9 2537
Mean 8.5 88 (69.73) 17.37 12.81 266.4 2669
SEd 0.132 1.078 0.241 0.132 3.459 40.683
CD (P =0.05) 0.277 2.265 0.505 0.277 7.267 85.474

Table 3: Standardization of seed priming with coconut oil cake extract on physiological traits in bhendi
Priming Treatments Speed of Germination (%) Root Shoot Dry matter Vigour

germination length (cm) length (cm) production index
(mg seedlings-10)

Nonprimed seed 5.7 88 (69.73) 15.82 10.8 230.4 2343
Hydropriming 8.9 90 (71.57) 17.44 11.97 250.7 2647
5% 9 89 (70.63) 17.81 13.48 273.8 2785
10% 9.2 90 (71.57) 18 12.81 262.6 2773
15% 9.5 91 (72.54) 18.46 13.63 295.4 2920
20% 9.1 88 (69.73) 17.06 13.33 282.2 2674
Mean 8.6 89 (70.63) 17.43 12.67 265.9 2690
SEd 0.065 0.687 0.243 0.183 3.363 39.223
CD (P =0.05) 0.136 1.444 0.511 0.385 7.065 82.405

Table 4: Standardization of seed priming with cotton oil cake extract on physiological traits in bhendi
Priming Treatments Speed of Germination (%) Root Shoot Dry matter Vigour

germination length (cm) length (cm) production index
(mg seedlings-10)

Nonprimed seed 5.7 88 (69.73) 15.82 10.8 230.4 2343
Hydropriming 8.9 90 (71.57) 17.44 11.97 250.7 2647
5% 9 92 (73.57) 18.11 13.94 271.9 2949
10% 9 91 (72.54) 16.58 12.98 257.4 2690
15% 8.8 90 (71.57) 15.89 12.42 249.8 2548
20% 8.6 89 (70.63) 15.22 13.1 255.7 2520
Mean 8.3 90 (71.57) 16.51 12.54 252.7 2616
SEd 0.153 1.066 0.207 0.178 4.117 30.419
CD (P =0.05) 0.321 2.239 0.435 0.374 8.65 63.909

Even though, the nutrient content present in the oil cake extracts
and its effect on plant growth and productivity through soil
application as manure is well established, the invigourative
effect of oil cake extracts on seed germination and vigour
potential as seed priming agent is the ever first attempt in the
seed science research. Hence, the effort has been made to
explore the effect on extracts of oil cakes as seed invigourative
nutrient for improving seed quality attributes like germination

and vigour which ultimately lead to the growth and yield of
the crops (Som et al. (1992) in brinjal, Patel (1993) in pearl
millet crop. Priming with nutrient solutions also improves plant
growth and productivity. Similar work was reported by (Harris
et al., 2007; Johnson et al., 2005; Kalita et al., 2002: Rai and
Basu, 2014; Sarmadi et al., 2014).

The extracts of above oil cakes with the concentrations of 5,
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10, 15 and 20 % of each used for carrying out the seed priming
experiment. Among the different concentrations, groundnut
oil cake extract 20 %, sesame oil cake extract 5 %, coconut oil
cake extract 15 %, cotton oil cake extract 5 % and neem oil
cake extract 10 % outperformed other treatments by recording
maximum germination per cent and seedling vigour of above
crop seeds used in the present study (Table. 6). Generally,
seed germination entails three distinct phases: (i) imbibition,
(ii) lag phase and (iii) radicle growth and emergence. The
purpose of priming is to prolong the lag phase, which allows
some pregerminative physiological and biochemical processes
to take place but prevents germination (Bradford, 1986).

In the lag phase of seed germination, before growth, metabolic
processes in addition to repair occur during priming, such as
changes in tissue morphology (Argerich and Bradford, 1989).

Table 6:  Influence of seed priming with different oil cake extracts in bhendi

Priming Treatments Speed of Root length (cm) Shoot length (cm) Dry matter production
germination (mg seedlings-10)

Nonprimed seed 5.7 15.82 10.8 230.4
Hydropriming 8.9 17.44 11.97 250.7
Oil cake extract 9 17.95 13.56 273.5
Groundnut 20%
Sesame 5% 9.9 19.78 14.17 311.7
Coconut 15% 9.5 18.46 13.63 295.4
Cotton 5% 9 18.11 13.94 271.9
Neem 10% 9.1 18.09 12.77 268.4
Mean 8.7 17.95 12.98 271.7
SEd 0.147 0.198 0.139 4.258
CD (P = 0.05) 0.306 0.411 0.29 8.854

Induction of repair mechanisms for damage on DNA, RNA,
proteins or membranes may be involved. It is known that
DNA repair is initiated within a few minutes after dry seeds or
embryos have started to imbibe water (Osborne, 1982). Repair
of DNA may occur at reduced water availability as well (Ashraf
and Bray, 1993).

The present study revealed that in bhendi seeds treated with
sesame oil cake extract 5 % outperformed then other treatments
by an increase in per cent of the speed of emergence, root and
shoot length and dry matter production over nonprimed seeds
(73.6, 16.6, 31.2 and 35.2 % respectively) (Table. 6). In bhendi,
the treatment with sesame oil cake extract 5 % outperformed
other treatments by an increase in per cent of germination and
vigour index over nonprimed seeds (4.5 and 33.3 %
respectively) (Fig. 1). Priming the seeds with various oil cake
extracts makes them able to rapidly imbibe water and revive
metabolism and germination because of the presence of
nutrients in plenty (N, P, K, protein, carbohydrates,
antioxidants, vitamins and minerals) which might be the reason
for the improvement of the seed quality attributes of seed
germination and vigour potential in bhendi. This report is
supported with the findings in maize (Viji and Manonmani,
2018) where the seed priming with sesame oil cake extract
found to be increased early germination, germination per cent,
root and shoot length and vigour index. Similar results were
also reported by Chavan et al. (2014) in soybean and Parmar
et al. (2016) in custard apple that the primed seed produced
higher germination and other seed quality parameters.

Ashraf and Rauf (2001) reported that final germination per
cent, fresh and dry weight of bhendi seed increased by seed
priming significantly. Copeland (1976) observed that most
seeds imbibed in water and sown in a moist environment,

Table 5: Standardization of seed priming with neem oil cake extract on physiological traits in bhendi
Priming Speed of Germination (%) Root Shoot Dry matter Vigour
Treatments emergence length (cm) length (cm) production index

(mg seedlings-10)
Nonprimed seed 5.7 88 (69.73) 15.82 10.8 230.4 2343
Hydro Priming 8.9 90 (71.57) 17.44 11.97 250.7 2647
5% 8.5 88 (69.73) 15.8 10.97 264.9 2356
10% 9.1 91 (72.54) 18.09 12.77 268.4 2808
15% 9 90 (71.57) 16.66 11.92 255.9 2572
20% 8.6 88 (69.73) 15.76 11.48 265.3 2397
Mean 8.3 89 (70.63) 16.6 11.65 255.9 2520
SEd 0.134 0.832 0.246 0.138 2.683 36.056
CD (P = 0.05) 0.281 1.748 0.516 0.289 5.636 75.751
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germinate faster than untreated seeds. The results of the present
experiment conform with the findings of Harris et al. (1999)
and Rowse (1996). The suitable oil cake extract for seed
priming of bhendi seeds is sesame oil cake extract 5 per cent.
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