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ABSTRACT

This experiment was conducted in a controlled environment, to evaluate the effects of Pre-
treatment salts different on the characteristics of seeds cannabis (Cannabis sativa)
implemented. Experiment was carried out as completely randomized design with 4
replications. Pre-treatment included: potassium nitrate (1%), potassium phosphate (1%),
sodium chloride (1%) and distilled water which was the control experiment. Seeds were
submerged for 72 hours with aeration in treatments then seeds dried and number of 50

Keywords seeds was on filter paper 30 x 30 towel method. The results indicated in the pre-
Priming, treatments, most positive effect on the germination coefficient of cannabis plant was
Germination coefficient, potassium phosphate, in other words, the seeds in less time, had the highest percentage of
Cannabis. germination. Potassium phosphate and sodium chloride treatments in cannabis have a

positive effect on root length and shoot length. The coefficient correlation plant cannabis
showed that the number of normal seedling with root length (r=0/683**) and shoot length
(r=0/643**) was significant positive correlation, and significant negative correlation with
the number of abnormal seedlings, and not significant correlation have with other traits.
According to results, the pre-treatment for 72 h with potassium phosphate 1% Seeds
Cannabis recommended.

Introduction

Cannabis (Cannabis sativa) is a dioecious plant and belongs
to the Canabinaceae family. Cannabis plants produce a unique
family of terpeno-phenolic compounds called cannabinoids. The
two cannabinoids usually produced in greatest abundance are
cannabidiol (CBD) and or A%-tetrahydrocannabinol (THC), but
only THC is psychoactive. Today, medicinal plants have
economic importance which are used raw form or processed in
traditional and industry modern. The compression force of the
embryo and hydrolytic activities on the endosperm cell walls
may deform the tissues that have lost their flexibility upon
dehydration (Lin et al.1993), producing free space and
facilitating root protrusion after rehydration. It was concluded
that inhibition of germination due to water stress should be
overcome by using primed lentil seeds (Saglam et al., 2010).
During priming, the embryo expands and compresses the
endosperm (Liptay and Zariffa 1993). Argerich and Bradford
(1986) found that the occurrence of space inside primed tomato
seeds may accelerate the rate of germination by facilitating
water uptake. Seed priming is one of the physiological methods
used to enhance the rate and the uniformity of germination
(Heydecker and Gibbins 1978, Sivritepe and Dourado 1995).
Seed priming improves seed performance under environmental
conditions (Tavili et al., 2010) and can reverse some of the
aging-induced deteriorative events (Chiu et al., 2002). In
addition to seed priming by GA decreased the uptake of sodium,
because GA application exceeded the growth and development
of the meristimatic tissue (Naeem and Muhammad, 2006).
Techniques priming includes osmopriming (soaking seeds in
osmotic solutions such as polyethylene glycol), halopriming
(soaking seeds in a solution of salt) hormopriming (soaking
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seeds in a solution of hormonal) and hydropriming (soaking
eeds in water). Singh et al (1999) reported that osmotic priming
of muskmelon with PEG result in higher amylase and
dehydrogenase activity and germination rate in saline condition
increased. Bradford (1986) has shown that the degree of seed
hydration is correlated with the osmotic potential of the priming
solution. Seed priming is the imbibition of seeds in water
sufficient for pre-germinative metabolic activity to occur while
preventing radical emergence (Basra et al. 2003). NaCl priming
increased germination percentage compared with non-primed
seeds Also, best germination percentage was obtained by
applying NaCl at 4 g L™ for 12 h (Benfredj et al. 2013).
Material And Methods
Laboratory tests were conducted in Seed Technology Laboratory
of Tabriz University. Experimental treatments consisted of three
pre-treatment (priming) germination, which included potassium
nitrate (1%), potassium phosphate (1%), sodium chloride (1%)
were and distilled water was considered as control. Seeds
submerged in treatment for 72 hours with aeration, then seeds
dried and the number of 50 seeds were on filter paper 30 x 30
towel method. Daily counting germinated seeds, mean
germination time (MGT) and germination coefficient (GC) was
calculated according to the formula following. Whatever the
germination. numerical value MGT is smaller indicating fast
1
GC_(MGI’)X e
n = number of seeds germinated during d day
d = number of days from the beginning of germination
2N = total number of germinated seeds



25380 Jahanian A et al./ Elixir Appl. Botany 72 (2014) 25379-25381
Table 1:Analysis of variance for seed priming effects on cannabis seed germination
mean S
Source of | Degree of Shoot root shoot fresh Root_fresh shoo_t dry Root dry germination Germination
- length length - weight weight weight - coefficient
variation freedom (mg) weight time
(cm) (cm) (mg) (mg) (mg)

Treatment 3 1.531** | 14.486** | 405.968** 38.635%* 0.128™ 1.767** 0.227™ 199.508 ™
Error 12 0.132 0.274 66.388 1.537 0.595 0.131 0.071 62.438
**gignificant at p==0.01,* significant at p=20.05, ns non significant
Table 2: Mean comparisons for seed priming effects on cannabis seed germination

Shoot Root shoot fresh | Root fresh | shootdry | Rootdry Number of Number of
priming length length weight weight weight weight normal abnormal
(cm) (cm) (mg) (mg) (mg) (mg) seedling seedling
control 7.22¢ 7.73° 57.54% 7.86° 5.17° 1.80% 36.00° 6.00°
POTsSIUM | g 5gb 11.66 74.09° 15.11° 5.50° 2.92° 46.00° 1.75°
phosphat
sodium 8.01° 10.90° 81.12° 13.36° 5.55° 1.52° 41.00% 450°
chloride
potassium | ¢ g5 8.39° 68.82° 11.43° 5.29° 1.53° 36.75° 7.50°
nitrate
. Means sharing the same letters do not differ significantly according to Duncan’s multiple range tests at P <0.05

Statistical analysis

The expriment was arranged in randomized complete block
(RCBD) design with four replication. Statistical was made using
analysis of variance (ANOVA) in the spss software and means
were compared using Duncan multiple range test at 5% level.
Results And Discussion
Shoot length and root length

Analysis of variance showed that the effect of priming on
shoot length and root length cannabis (P=0.01) was significant
(Table 1). Mean comparisons root length and shoot length in
Cannabis showed that between potassium phosphate with
control and potassium nitrate was significantly there was not
significant difference between potassium phosphate with sodium
chloride (Table 2).

Fresh weight and dry weight of shoot and root Analysis of
variance showed that the effect of priming on root and shoot
fresh weight and root dry weight were significant (P=0.01) but

indicated not significant difference in shoot dry weight (Table
1). Mean comparisons dry weight and fresh weight of shoot and
root showed that between pretreatment potassium phosphate
with sodium chloride was observed not significant differences
but indicated statistically significant difference between pre-
treatment potassium phosphate and sodium chloride with
potassium nitrate and control (Table 2). mean germination time
(MGT) and germination coefficient (GC)

Analysis of variance showed that the effect of priming on
mean germination time and germination coefficient was not
significant (Tablel). Mean comparisons showed that between
pre-treatment potassium phosphate, potassium nitrate and
control was not significant difference but potassium phosphate
has minimum time necessary for germination while sodium
chloride has maximum time necessary for germination (fig 1).
Mohseni et al (2010) showed that the most germination time in
corn seeds was observed for treatments with 10% PEG and 2%
KCL, and the least time is observed for treatment with 2%
KNO3.

Conclusion

These treatments can affective in producing seedlings and
giving them a higher competitive ability. According to, reducing
chances of their mortality rate throughout year. This study

showed that for improvement germination and enhance seedling
establishment Cannabis recommended pre-treatment salt
potassium phosphate (1%) for 72 h is benefit for increased
productivity in sustainable agriculture.
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Fig. 1: The effect of priming treatments on Germination
coefficient (a) mean germination time (b) of cannabis
(Duncan range test).

References

Anonymous . Hand Book for Seedling Evaluation. 3th ed.
International Seed Testing Association (ISTA). Zurich,
Switzerland. 2003.

Argerich CA, Bradford KJ. The effects of priming and ageing
on seed vigour in tomato. Journal Experimental Botany. 1989;
40(5): 599-607.

Basra SMA, Zia N, Mahmood T, Afzal A, Khalig A .
Comparison of different in vigoration techniques in wheat



25381

(Triricum aestivum L.) seeds. Pakistan Journal of Arid
Agriculture. 2003; 5: 11-16.

Benfredj M, Zhani K, Hannachi Ch, Mehwachi T. Effect of
NACL priming on seed germination of four Coriander
cultivar(Coriandrum sativum). Euro Asian Journal of Biology
Sciences. 2013; 7:21-29.

Bradford K. Manipulation of seed water relations via osmotic
priming to improve germination under stress conditions.
Horticulture Science. 1986; 21:1105-1112.

Chiu KY, Chen CL, Sung JM. Effect of priming temperature on
storability of primed sh-2 sweet corn seed. Crop science. 2002;
42 :1996-2003.

Copeland L. O, Mcdonald M. B. principle of seed science and
thechnology.pub chapman and hall. USA.1995.

GanjiArjenaki F, AminiDehaghi M, Jabbari R. Effect of priming
on seed germination of marigold(Calendula officinalis).
Advances in Environmental Biology.2011; 5(2):276-280.
Heydecker W, Gibbins BM . The ‘priming’ of seeds. Acta
Horticulturae. 1978; 83: 213-215.

Lin Y, Van der Burg WJ, Aartse JW, Van Zwol RA, Jalink H,
Bino RJ. X-ray studies on changes in embryo and endosperm
morphology during priming and inhibition of tomato seeds. Seed
Science Research .1993; 3: 171-178.

Liptay A, Zariffa N. Testing the morphological aspects of
polyethylene glycol-primed tomato seeds with proportional odds
analysis. Horticulture Science .1993; 28(9): 881-883.

Jahanian A et al./ Elixir Appl. Botany 72 (2014) 25379-25381

Mohseni A, Rezaei Sookht Abandani D, Ramezani M, Mobasser
HD. Effects of Osmopriming on Germination of Two-Hybrid
Seeds of Corn; Scientific-Research Journal of Crop Physiology;
Islamic Azad University; Ahwaz Branch. 2010; 2(2): 25-44.
Naeem MA, Muhammad S. Effect of seed priming on growth of
barley (Hordeum vulgare) by using brackish water in salt
affected soils. Pakistan Journal Botany. 2006; 38(3): 613-622.
Omidi H, Sorushzadeh A, Salehi A, Ghezeli F. Evaluation of
Priming pretreatments on germination rapeseed. Agricultural
Science and Technology. 2005; 19(2): 1-10.

Saglam S, Day S, Kaya G, Gurbuz A. Hydropriming Increases
Germination of Lentil (Lens culinaris Medik.) under Water
Stress. Not Science Biology. 2010; 2(2): 103-106.

Singh G, Gill S, Sandhu K. Improved performance of
muskmelon (Cucumis melo) seed with osmoconditioning. Acta
Agrobot.1999; 52: 121-126.

Sivritepe HO, Dourado AM. The effect of priming treatments on
the viability and accumulation of chromosomal damage in aged
pea seeds. Annals of Botany.1995; 75(2): 165-71.

Tavili A, Pouzesh H, Farajolahi A, Zare S, Zare S, Mohammad
A. The effect of different treatments on improving seed
germination characteristics in medicinal species of Descurainian
Sophia and Plantago ovate. African Journal of Biotechnology.
2010; 9(39): 6588-6593.



