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Table 1. Source of variance, mean square and degree freedom, effect of temperature and priming on emergence
characteristics of two lentil genotypes under control conditions

S0y B¢ sy

Ol pos ol 4’.)‘i UMH .x.-o)a A JRYRERT ag elay,l [EZUIRIREY Ay Jab
S 0.V &ol3! Germination 0 oTE Seed Plant Leaves Root
T df % 50% Ger;mnatlon vigor height No. length
rate
Genotype w5 1 13082™ 0.000016" 2609™ 34.5™ 6.79" 33.6™
Temperature Ls 2 1726™ 0.000029™ 51.9" 5.27" 32,77 5.27"
Priming S, 5 2057 0.000015™ 487 23.8™ 5.10" 12.6™
Temperaturex Genotype - - - - -
2 1941 0.000014 20.0 44.6 8.05 0.38™
Loox gl
Priming~ Genotype - . " -
_ o 5 1791 0.0000081 1.15 2.53" 4.63 3.00™
Sl X edgi
PrimingxTemperature - - - - - .
~ 10 770 0.0000082 311 15.1 3.12 2.69
Sipoulyox oo
Temperaturex Priming
xGenotype 10 441™ 0.000049" 0.84™ 3.72" 2.76™ 0.90"
Sionlypx Loox cudgiy
Error s 108 129 0.0000026 0.16 2.15 0.90 1.38
CV% &l yesis gy Sy 436 47.7 436 48.9 45.9 51.8

ms, ™ and ": Non significant and significant at 1% and 5%, respectively
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Table 2. Source of variance, probability level and degree freedom of the slicing temperature of
genotypex priming on the percentage of emergence

I JOVES ¥ VI T 83T azy0 Temperature (°C)ls
S.0.V 5 10 15
Genotype s 12963™ 732" 3272"
Priming e, 2086™ 385"  1125™
Priming xGenotype el xowisss 1305™ 1220 147"
Errort.s 114 121 151
OV pis > 0 329 537 489

Qo s gy g do ) S Jleisl a0 (6ls sae g (5l S pas St g

* %% ns

ms, ™ and *: Non significant and significant at 1% and 5%, respectively
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Table 3. The slicing effete of temperature on genotypex priming in the percentage of emergence

Sogosl i 5 Temperature('C) Lo
Priming Genotype 5 10
S ] Calposh  _sss 450 34.4%
Gibberellic acid Robat LL, 64.4%" 10.0¢
obls sl Jsle  Calposh  isdls 26,97 10.0%
Dayan seed solution ~ Robat Ll, 36.6 8.75%
s ylidyms Calposh s 3.75° 22.5%
Zinc sulfate Robat Ll, 11.3¢ 8.75%
eyl Calposh (s 12.5% 2,501
Potassium nitrate Robat bl, 68.12 40.0°
Sirorl g yd Calposh  _sls 5.00° 17.5%
Hydro priming Robat L, 40.0% 37.5%
ool Calposh  _sslls 2.50° 12.5%
Control Robat LL, 72.5° 41.3

25,0 LSD (4051 oleol Sl g NS woys iy Jlois| mhas )5 Cas jo 58 alie By > ()ls slaSile*
* The means of the same characters in each attribute in the 5% probability level are not significantly different from the LSD test.
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Table 4. Effect of genotype and temperature on 50% germination rate and plant height of two lentil genotypes under
control conditions

Lo ) R G gl
Temperature (°C) Genotype 50% Germination rater  Plant height (cm)
5 b, Robat 0.0032% 0.48¢
ss Calposh 0.0025¢ 0.30¢
10 L, Robat 0.0028° 1.39¢
osdls Calposh 0.0032¢% 1.81°
15 L, Robat 0.0051* 8.59°
wss Calposh 0.0034° 5.41°

35,05 LSD (49031 (bl &l sire B ao sz il mhhw )0 Cdo 0 alie By gl sla Sl
* The means of the same characters in each attribute in the 5% probability level are not significantly different from the LSD test.
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(Yaran Pour & Porfalahi, 2017)
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Fig. 1. Effect of different levels of slicing priming and genotype based on the temperature
on 50% Germination rate of lentil seed
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Table 5. Effect of priming and temperature on seed emergence characteristics of two lentil genotypes under control

conditions
Soaoslyy oo o s S 3 B s yaw &g gl Ay Job
Priming Temperature('C) 50% Germination rate  Plant height (cm)  Root length (cm)
o 5 0.0039%¢ 0.97%9 2,764
DwomTies 10 0.0033¢¢ 2.68¢ 1.57¢
Gibberellic acid 15 0.0048% 9.21° 1.51¢
o 5 0.0035°* 0.46% 4.042
Ol iyl Jsbne 10 0.0023¢f 0.95%¢ 3.03%¢
Dayan seed solution 15 0.0060° 916° 3,14
m 5 0.0011" 0.229 1.08
S 10 0.0029% 1.158¢ 1.54¢f
Zinc Sulfate 15 0.0021¢f 2500 0.95!
s 5 0.00425¢ 0.26¢ 3.19®
A 10 0.0023¢f 0.84¢9 1.35¢
Potassium Nitrate 15 0.0053% 7.6°0 3.058¢
_ 5 0.0021% 0.16¢ 2.84p4
Sl 10 0.0034¢°* 1.84¢f 2.390¢
Hydro priming 15 0.0031¢ 6.31° 1.69
L 5 0.0023% 0.27¢ 1.95%
| 10 0.0036% 2.16% 2350
Contro 15 0.0042"¢ 227" 2,340

35,05 LSD (49031 (bl &l sire B ao sz il mhhuw )0 Cdo 0 alie By > gl sla Sl
* The means of the same characters in each attribute in the 5% probability level are not significantly different from the LSD test.
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Table 6. Source of variance, probability level and degree freedom of the slicing effects of genotypex priming based on
the temperature on the seed vigor

S.0.vV

sol3T a>,0  Temperature (°C)leo

Genotype )
Priming Sl
Priming xGenotype il pxewisss
Error W

df 5 10 15
1 038" 0.05™ 66.47
5 030" 0577 1027
5 0.04™ 0927 1867
36 0.04 0.11 0.33

Sl yass i 20,0 CV%

75.3 75.2 27.2

Qo gy g doys S Jleisl maw (3 gls Sae g ()l S pas S 4t

* ** g

ms,**and ": Non significant and significant at 1% and 5%, respectively
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Table 7. Effect of slicing genotype and priming based on the temperature on seed vigor of
two lentil genotypes under control conditions

Kogosl NN Temperature('C) Lo
Priming Genotype 10 15
LU be ab
Gibberellic acid <.J,s Robat v 025 4.40
Calposh  _isls 1.39° 1.65%
Dayan seed Solution ;bls (sl Jslme Robat £ 0.15* 4.91°
Us
SEE Calposh  uiss  0.12° 1.92°
LU be ef
Zinc sulfate gy ,c s Robat - 0.21 0.67
Calposh  _isldls 0.33% 0.15¢
. . Robat L, 0.47% 3.59°
Potassium nitrate ..tool s
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Lo Robat b, 0.61° 2.22¢
Hydro priming e, g 000
Calposh  isdlS 0.28% 0.13f
Ll a b
Control sals Robat ) 1.12 3.88
Calposh  ssls 0.26% 0.77¢f

35,15 LSD (5051 olasl 1 515 ctre M ao jo iy Jlosio] o )3 o ya 50 alie gy syl (sla o Sile™
* The means of the same characters in each attribute in the 5% probability level are not significantly different from the LSD test.
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Table 8. Source of variance, probability level and degree freedom of the slicing effects of
genotypex priming based on the temperature on the leaf number

Ol gty 29lio &ol31 a>,0  Temperature (°C) Los
S.0.V df 5 10 15
Genotype s 1 1.33™ 1.30™ 202"
Priming !, 2.00™ 0.84™ 850"
Priming xGenotype <! ,xoussss 5 093" 4727 450"
Errort.s 36 0.55 1.05 1.09
kS gy 20y CV% 497 606 347
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** s

" and **: Non significant and significant at 1% , respectively
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Table 9. Effect of slicing genotype and priming based on the temperature on leaf number of
two lentil genotypes under control conditions

Sisos gy i 93 Temperature(°C) s

Priming Genotype 10 15
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* The means of the same characters in each attribute in the 5% probability level are not significantly different from the LSD test.
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Introduction

Beans, due to their significant nutritional and crop characteristics, have a high rank in agricultural
systems of the world. These plants, by fixing air nitrogen, can increase the amount of nitrogen in the soil.
Beans have a long history of cultivation in Iran, and some believe that some of them, such as lentil (Lense
culinaris Medik) and chickpea (Cicer arietinum L.), have been domesticated in this country. The lentils are
cold and long day and can be cultivated from 0 to 3500 m above sea level, the temperature suitable for
growing lentils is 15-25 °C. Spring cultivation of lentils although common in Iran, winter cultivation of
lentils has advantages over spring cultivation if successful. Previous research showed that the average plant
height of lentils in autumn and winter was 43% higher than spring planting and the highest yield of lentils
(1486 kg.ha') was obtained from autumn planting. Autumn cultivation is usually accompanied by a low
temperature challenge. Low temperatures often affect the growth and productivity of crops, causing
significant crop losses. Delay in emergence and decrease in germination percentage of seeds occur due to
autumn cold, so priming can be used for seed germination. The purpose of this study was the effects of
different priming treatments on reducing cold stress effects on emergence and growth of two lentil
genotypes.

Material and Methods

The experiment was conducted as a factorial based on completely randomized design with four
replications under controlled conditions in 2017 at Ferdowsi University of Mashhad. Factors consisted of
lentil genotypes (Robat and Calposh), priming (6 levels of control, Gibberellic acid (C19H200s), Potassium

nitrate (KNQO3), Zinc sulphate (ZnSQs), seed priming Dayan and hydropriming) and temperature (5, 10 and
15°C). To test and apply treatments, 40 seeds were randomly selected for each treatment. After the end of the
priming period (16 h), the seeds were removed from the solution and then placed in the laboratory for 24 h
until complete drying. The prepared seeds were 10 seeds in pots of 11 cm diameter light soil and transferred
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to the growth chamber. Then the studied properties were measured. Data were analyzed using SAS 9.4
software and the means were compared with LSD at 5% probability level.

Results and Discussion

The highest emergence percentage (72.5%) was found in Robat in control and 5°C. Seed vigor in Robat
genotype at 15 °C was higher than Calposh genotype, and in both genotypes (with the exception of Calposh
genotype the priming primer with zinc sulphate and hydro-priming), the seed vigor increased with
temperature. The highest seed vigor (4.91) was found in Robat in 15°C and priming by seed priming Dayan.
The highest plant height was observed in priming by gibberellic acid and 15°C. In both genotypes, leaf
number per plant was increased as temperature increased and was decreased when treated by ZnSO4 and
Hydropriming in Calposh. The highest leaf number per plant (4 leaves) was found in Robat in 15°C and
priming by seed priming Dayan. The highest root length (4.04 cm) was observed in seed priming Dayan and
15°C. The interaction of temperature and priming on root length showed that at 5 °C all priming treatments
(with the exception of sulfate priming) compared to the control, at 10 °C priming with Dayan seed solution,
potassium nitrate and 15 °C hydropriming. Dayan seed solution and potassium nitrate had more root length
than control. Seedlings Robat appear to have higher seed vigor and can compensate for the time elapsed
before priming, but seedlings Calposh that are less potent, priming treatments have been able to improve
seed vigor.

Conclusion

The results of this study showed that the Robat genotype in terms of seed vigor and other emergence
characteristics was better than Calposh genotype. As the Robat genotype has higher vigor, so different
priming treatments could not have a positive effect. Priming with gibberellic acid and potassium nitrate had
the greatest effect in reducing the effects of low temperature (5 °C) on the emergence characteristics of lentil
seed. In general, priming with gibberellic acid seeds for autumn or early spring cultivation can be
recommended.

Keywords: Cold stress: Legumes: Percentage of germination: Seed vigor and Hydro priming
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