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Table 1. Analysis of variance (mean square) of effect of genotype, priming and priming duration on studied traits of
lentil seed
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df TNOSG GP% GR RL SL SEEL

Genotype s 1 B45** 10333%* 320%%  4.48% 56T 20.2%*

Priming Sl 5 15.1%* 242** 0.07** 2.53** 2.16* 7.71%*

Time oL 1 127 204 0.06 158  10.0%*  31.6%*
PHMING<GENOtYPe Sivel sxnssis 5 2,01 323 0.01 0.64 121 1.50
TimexGenotype L jewss 1 27%% 433 0.13%* 0.26 0.15 0.82
TimexPriming ¢l jxSxes! 5 4.73 75.7 0.02 1.10 0.61 2.98
Time«Priming<Genotype Lo x el wxoisis 5 6.16 98.7 0.03 1.38 0.46 2,65
Error W 72 3.64 58.38 0.01 0.73 0.68 213

CV(%) (a0)0) Sl pss gy 9.10 9.10 9.12 16.37 22.62 16.44
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*, **: Significant at 5% and 1%, respectively

df: degree freedom; TNOSG: Total number of seeds germinated; GP: Germination percentage; GR: Germination rate; RL: Root length; SL: Shoot length;

SEEL.: Seedling length
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Table 2. The effect of priming and priming duration on seed germination indexes of two lentil genotype

Lo 03jilyz jody JS olai  Jidlex woyd (il b azaiy) Jsb azailu Jsb  azalS Jsb
Treatments TNOSG GP (%) GR RL(cm) SL(cm) SEEL(cm)
Robat L, 23.5a* 94.3a 1.68a 5.43a 3.90a 9.34a
Calposh zgJls 18.3b 73.5b 1.31b 5.00b 3.42b 8.42b
7 Hours 21.35a 85.41a 1.52a 5.34a 4.11a 9.46a
16 Hours 20.62a 82.50a 1.47a 5.09a 3.22b 8.31b

555 (6l e M o oy Jleis] a0 S 2 40 aline gy glls sla Sl
azalS Jsbo SEEL sazasls, Jsb SL tazasy, Job :RL t Syl S GR [ESTHICARWE GP oojails= 55 S slaas TNOSG
*Means with similar letters in each treatment are not significantly different (p<0.05).
TNOSG: Total number of seeds germinated; GP: Germination percentage; GR: Germination rate; RL: Root length; SL: Shoot length, SEEL: Seedling length
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Table 3. The effect of priming on germination indexes of two lentil genotype

oles 5 o3jilyz ok ST ol iz woyd  (Jidler Cpw  azade;Jsb  azaile b azalS Job

Compounds TNOSG GP (%) GR RL (cm) SL (cm) SEEL (cm)
Gibberellic acid <, .l 19.81¢" 79.25¢ 1.41° 4.85° 3.89% 8.74b°
Dayan seed solution ;Lls ,d Jelxe 20.50° 82.00° 1.46° 4.920 3.18¢ 8.11¢
Zinc sulfate ¢, lass 21.87% 87.50% 1.56® 5.47% 3.96° 9.44%®
Potassium nitrate ..ty oy 20.56" 82.25M 1.48% 4,99 3.51%¢ 8.50™
Hydroperiming Kzl ;5,00 20.75% 83.00 1.48™ 5.17% 3.34% 8.52%
control sals 22.43° 89.75° 1.60* 5.89° 4.09% 9.98°

35,5 5,0 sme BN o ozt Jleol gl 10 Cdo 0 line By, gl lanSKile™

azals Jsbo SEEL azasle Jsb SL tazasy, Job RL ¢ S5ails> ce o GR ¢ S5ails> 0,0 :GP tos5als> 58, JS slaxs :TNOSG
*Means with similar letters in each treatment are not significantly different (p<0.05).
TNOSG: Total number of seeds germinated; GP: Germination percentage; GR: Germination rate; RL: Root length; SL: Shoot length, SEEL: Seedling length

OIS i 935 99,0 (Jdile Cus s g duoyd o3 jilar Hady Sl Sl 9 gl S1-F Jgu
Table 4. The effect of genotype and priming on the number of germinated seeds, percentage and rate of germination of
two lentil genotypes

o yloss’ 03 jailgr 9dy Slua ialex w0 &ilgz ey
Treatments Number of seeds germinated  Germination (%) Germination rate
Genotype Rabat 7 hours priming K, celo¥ b, g 23.41% 93.66° 1.672
Genotype Rabat 16 hours priming K|, celu® b, cusigis 23.75° 95.00? 1.69°
Genotype Calposh 7 hours priming Sy celuY (oedlS g 19.29° 77.16° 1.37°
Genotype Calposh 16 hours priming Kl celo)# (o9lS Cuigss 17.50° 70.00¢ 1.24°

5,5 (6l e M o oy Jleis] a0 Cdo 2 40 aline gy glls la Sl

*Means with similar letters in each treatment are not significantly different (p<0.05).
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Table 5. Analysis of variance (mean square) of effect of genotype, priming and priming duration on studied traits of
lentil seedlings

Oy’ o Gl 4z Azads, SiSps  azdile SiSnje ameld SAS o Yk Ay ¥ 5y iy
S.0.v df RDW SDW SEEDW SV1 SV2
Genotype s 1 7.32** 1.01 13.76** 168421**  1579014**
Priming Sl 5 0.64 0.89 2.23 59246** 136366**
Time ;b; 1 27.2%* 9.99** 70.09** 666500**  350175**
PrimingxGenotype el pxewssi) 5 1.07 0.78 2.86 22338 13822
TimexGenotype .\l jxewss; 1 0.02 0.95 1.27 32156 43861
TimexPriming Lo« Siel 5 0.94 0.34 1.87 23422 48476*
TimexPriming=Genotype L ; xSieslp x cuisi) 5 0.32 0.36 1.01 11957 36095
Error W 72 0.72 0.38 1.71 11522 15796
CV(%) (00,0) Sl i o 20.07 20.48 18.05 17.69 16.70

o0y g o30Sy Jloisl pdaw )8 (5l e ool Sy ekl

(azalS Jsb sloe ) a) V0 as SV2 f(azalS Sz e sl ,d a) V0 A SV1 tazals iz SEEDW tazadle S5 SDW Az, SiS s RDW

* **: Significant at 5% and 1%, respectively.

RDW: Root dry weight; SDW: Shoot dry weight; SEEDM: Seedling dry weight; SV1: Seed vigorl (Seed vigor based on seedling dry weight); SV2: Seed

vigor2 (seed vigor based on seedling seed length)
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Table 6. The effect of priming and priming duration on root, stem and seedling dry weight and seed vigor 1 and 2 of
two lentil genotype

L los’ dzdly) SiSg)y  azddle SUs 5y apalS SUiS gy Ldvads Vol ad
Treatments RDW (mg) SDW (mg) SEEDW (mg) Svi Sv2
Robat L, 3.95° 2.92 6.88° 648° 880°
Calposh _zs i 451 3.128 7.63¢ 564° 624°
7 Hours 4.76* 3.342 8.11° 689° 812°
16 Hours 3.70° 2.70° 6.40° 523° 691°
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*Means with similar letters in each treatment are not significantly different (p<0.05).
RDW: Root dry weight; SDW: Shoot dry weight; SEEDW: Seedling dry weight; SV1: Seed vigorl (Seed vigor based on seedling dry weight); SV2: Seed

vigor2 (Seed vigor based on seedling length)
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Table 7. The effect of priming on root, soot, and seedling dry weight and seed vigorl and 2 of two lentil genotype

oles y dzady; Sisojy  azalle iS5y Azl SiSje dvass Vol ay
Compounds RDW (mg) SDW (mg) SEEDW (mg) Svi SV2
Gibberellic acid ool SJ > 4.16% 2.592 6.767 530¢ 699°
Dayan seed solution ;,Lls ,d Jslxs 3.952 3.04° 6.99° 571¢ 672°
Zinc sulfate s, oligw 4.44a 3.09 7532 655 830°
Potassium nitrate s..by ol s 4,08 3.03° 7.12 580 699°
Hydroperiming Sz, 5,000 4.30°% 3.05° 7.36° 602" 709°
control sals 4.45* 3.32 7.78° 698° 903?
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*Means with similar letters in each treatment are not significantly different (p<0.05).

RDW: Root dry matter; SDW: Shoot dry matter; SEEDM: Seedling dry weight; SV1: Seed vigorl (Seed vigor based on seedling dry weight); SV2: Seed vigor2
(Seed vigor based on seedling seed length)
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Fig. 1. Effect of different levels of priming and it’s duration on seed vigorl (based on seed length) in lentil seedlings
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Introduction

Lentil (Lens culinaris Medic.) as one of the oldest sources of human nutrition is of particular importance
among beans due to the ease of digestion and high protein content. Priming method refers to a number of
different seed characteristics improvements. In these methods, seeds are allowed to absorb some water so
that the early stages of germination are performed, but the root can not grow. Due to the fact that lentil is
usually cultivated in rain-fed areas and under dry conditions, it is often possible to provide sufficient
moisture in the early stages of growth and germination for planting, in the early stage of growth and
germination. Research results indicate that seed germination can be achieved through rapid germination,
uniform appearance and strong establishment of the plant. One of the most important germination seed
germination treatments is priming. Priming refers to a number of different seed improvement methods, in
which all controlled seeding is applied. In priming, seeds are allowed to absorb some water so that the early
stages of germination are performed, but the root can not be removed. In other words, the seeds go up to the
second stage, but they do not enter the third stage. After priming treatments, the seeds are dried and
cultivated as untreated seeds. Hydro priming is the simplest method for increasing the rate and percentage of
germination and uniformity of deposition under stress conditions, especially in arid regions. In the
experiment, which was performed on seed maize (Zea mays), it was observed that seed priming increased
germination speed while the polyethylene glycol reduced the germination rate. In addition, hydro priming of
seeds for 36 hours increased germination, root germination and seedling dry weight. The aim of this study
was to investigate the effect of different priming treatments and the duration of priming on seed germination
and growth seedling growth and selection of the most suitable treatment of two lentil genotypes.

Materials & Methods

This study was carried out in Ferdowsi University of Mashhad, Iran, as a factorial experiment based on
completely randomized design with four replications in 2017. The treatments consisted of two lentil
genotypes (Rabat and Kalposhch), six priming levels (non-priming (control), gibberellic acid (C19H2206) 100
mg.I, Dayan seedlings solution 4 ml.I?, potassium nitrate (KNOs) 500 mg.I*, zinc sulfate (ZnSO4) 1000
mg.I"t and hydro priming and priming duration (7 and 16 hours). After priming seeds were removed from the
solutions and then placed in a laboratory for 24 hours until complete drying. Seeds were then disinfected 1%
NaCl solution (NaClO) for five minutes and then washed three times with distilled water. Petri were also
disinfected with 5% sodium hypochlorite solution. In the next step, 25 seeds were prepared from 12 cm
diameter primer treatments between two layers of Watman filter paper and each petri was added to the
required amount of distilled water. To germinate to a germinator by setting a temperature of + 20° Celsius
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and the dark environment. The emergence of two-millimeter radicle length was considered as the beginning
of seed germination and number of germinated seeds was daily recorded. At the end of 14" day, number of
germinated seeds, seedling dry weight and length, root and shoot length and root and shoot dry weight were
measured and germination indexes, such as germination percentage, germination rate and seed vigor were
calculated.

Results & Discussion

Results indicated that total number of germinated seeds, germination percentage and germination rate
were significantly affected by genotype, priming component and interaction of genotype and priming
duration. Robat genotype at 16 hours of priming had the highest number of germinated seeds, germination
percentage and germination rate, but in Robat genotype with seven hours of priming, there was no significant
difference observed. Root length was significantly affected by genotype and priming components. The best
genotype for this characteristic was Robat and the most suitable priming treatment was control (non-
priming). There were no statistically significant differences with zinc sulfate. The length of stems and
seedling were affected by genotype, priming components and priming durations. For both characteristics, the
best genotype, Rabat and the most suitable time, seven hours priming and for stem length, non-priming
(control) was the best treatment, but there were no statistically significant differences with gibberellic acid,
potassium nitrate and zinc sulfate.

Conclusion

Results of this study showed that Robat genotype has superior characteristics than Kalpush genotype,
which can be used for cultivation. Generally, according to the results of this study, seed germination
characteristics of these two lentil genotypes were positively affected priming treatments of gibberellic acid,
potassium nitrate, zinc sulfate, Dayan solution and hydro priming. It seems that complementary studies on
other compounds are needed to find suitable treatments for germination improvement.

Keywords: Hydro priming, Plant proteins, Pulses, Seed vigor
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