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Table 1. Analysis of variance (mean squares) the effect of cultivar, deterioration and seed priming by selenium concentra
characteristics and antioxidant enzymes activity.

M)Q
Sl ey . oo Obey Lawss
loaxals P s R s alg> Ce
df 2l SEEE azals Job azalS )39 Sk als Fi atls > j - 5 s>
Ol S e o Final s Seedling- Seedling- apelS 4y apelS 4 G rm‘ﬁaﬁ . Mean tim
S.0.vV et germination ~ Normal Length weight SVI-L SVI-W ¢ rate ° to
percentage seedlings germinatic
percentage
‘[‘,_9) 1 465.12%* 217.01%* 65.800%* 27.195%* 100.785** 30.389%* 83.162%* 0.605**
Cultivar (A)
‘_57&5*?)3 7884.29** 11277.87** 310.038** 173.342%%* 1003.930%* 407.233%* 1344.265%* 13.156**
Deterioration (B)
AxB 2 353.29%* 388.01%* 5.844 ™ 8.786 ** 12.594%%* 9.993** 50.828%** 0.232 **
ﬁ." 3 107.94%** 99.27** 14.034 ** 6.318 ** 18.746%* 7.667** 29.487 ** 0.389 **
Selenium Dose (C)
AxC 3 4.38™ 7.38™ 1.146 ™ 0.275 "™ 1.290" 0.074 " 1.137" 0.054 "
BxC 6 35.05** 36.41* 9.062* 1.351** 10.369%* 1.682 ** 9.605** 0.148**
AxBxC 6 12.16 ™ 8.77™ 1.441 " 0.149 ™ 0.975" 0.187 "™ 0.841 " 0.015™
s
48 8.77 11.54 3.115 0.448 1.761 0.275 1.122 0.036
Error
Ol s gy
S s - 3.68 4.50 8.92 6.10 8.09 5.70 637 6.66
CV (%)

ns, *, and ** are non-significant and significant at the 5 and 1% probability level, respectively.
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Table 2. Mean comparison of cultivar x seed deterioration interaction on lentil seed and seedling characteristics and antioxidant enzymes activity.
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TR0 als eals b ol RGeSl e e derbese e s, T
o 7 T ol } La “ Sl:e&lin AL i ol oy ks ggm? t‘f el EZAT on s
J) D ; . . ination
Culti Seed deterioration Final Jes ) thg Seedling weight  Length Weight t Mean time to {7/ POD SOD
ultivar severit; ermination Normal ene (mg) seedlin seedling vigor e erminati e Unit/mg i
Y g seedlings (cm) seedling 1ng vig (seedling/day) & aton - protein protein Unit/mg
percentage percentage vigor index index (day) protein
N f;’:’f 05“:. 99.00° 99.00°  24.62° 13952 24372 13.81¢ 24492 2.03¢ 7.08%c 388482  125.66°
o Deterioration
e (S5
LS Mild 80.00 ® 70.25° 20.10°¢ 11.21°¢ 16.07 © 8.97¢ 16.29° 2.90°¢ 8.49°b 326.78 90.65°¢
Kimia Deterioration
S (S o9 3
severe 70.00 © 62.58 ¢ 17.494 9.564 12.284 6.72 ¢ 12.36 4 3.290 7.15%b¢ 195.82 ¢ 73.534
Deterioration
N ";;9:)5 st\;_ 99.502 99.00 * 22.19° 13.31° 22.07° 13.24° 24.56* 2.034 7.75b% 359.33 % 113.14"
o Deterioration
e (Fogw b
Dl Mild 78.08 P 72.50® 19.33 ¢ 10.78 ¢ 15.12°¢ 8.434d 15.22°¢ 3.04¢ 10.72 2 345.66° 99.07 ©
Bilehsavar Deterioration
S (S o9 3
severe 56.16 ¢ 4991 ¢ 14.95¢ 6.94 ¢ 8.44 ¢ 3.93f 6.91¢ 3.69% 6.60 © 175.48 ¢ 74274
Deterioration
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In each column, averages with the same letters do not have significant difference at the 5% level.

AR



OY=YMNVE o] gl oles Jaiia Jlu ol olisios 5 psle S 5 S e

ColognS ] 6T s 3T Called g was azxalS g jds dus S S5 Ji 5 pguidw GCLLE buwgi Sisnslyy X jdy (SOgm 9 Jiliie 1 (ouKileo dmslio Y Jgu>
Table 3. Mean comparison of seed deterioration X priming by selenium concentrations for lentil seed vigor properties and antioxidant enzymes activity.

o yo

Bl ol s L e asls o’ s
2 Foguyd s FF OIEEI samals amls Jsb ezl o et At i 2 il ey O 3 gy S 5
Selenium sl . . azals agy  azals acy o Sidlez Sy STy |
Seed . ” Loy Seedling  Seedling i T Germination ) SOD
concentratio Jloy CAT POD .
deterioration Final N | length weight Length Weight rate Mean time to . . . . Unit/mg
severity n germination orma (cm) (mg) seedling seedling (geedling/day) ~ germination Unit/mg protein Unit/mg protein protein
(pmol) percentage pS:rec(eizlri?ag;e vigor index vigor index (day)
0 99.33¢ 99.33¢ 23.22%® 13.52¢ 23.06 13.42¢ 2472 # 2.01°¢ 5 64t 341.13 © 100.82 ¢
LR 250 99.33 ¢ 99.33 ¢ 2419°  1361%  24.03° 13.520 24.63° 2.02¢ 640 358,35 e 112.52 o
No 500 99.33 ¢ 99.00 * 2347%  13.66°  2330° 13.56° 24.25° 2.07¢ 7 gt —— 119.73 b
Deterioration ] ] N ] ] ] ] ’ ’ '
750 99.00 98.33 22.74 13.72 22.50 13.58 24.50 2.03 1023 b 409,02 % 144,59
0 76.00¢ 69.00¢ 19.08 © 10.58 ¢ 14.48 ¢ 8.03 ¢ 14.24°¢ 3.11¢ 444 ¢ 930,44 e 68.51 ¢
250 78.00°¢ 70.00°¢ 19.24¢ 10.56°¢ 15.00° 8.23 ¢ 15.10 ¢ 3.01°¢
§ ; 8.28 cde 275244 73.81°¢
2o (Fogm 3
500 79.33 ¢ 69.33¢ 19.04¢  1067¢  15.11°¢ 8.45 ¢ 15.08 ¢ 3.06 ¢ 11425 296,73 sbe 109,52 ¢
Mild : : :
Deterioration b b b b b b b d
750 82.83 77.16 21.50 12.17 17.79 10.07 18.59 2.70 14.26 442 46 2 127.59 b
0 58.00 f 53.00°¢ 14.494 7.42°¢ 8.49f 4.43°F 7.54f 3.83¢ 205h 103.12 45.05
VR KPR 250 61.16 ¢ 55.16¢ 15.234 7.82°¢ 433 ¢ 4.84 8.48 " 3.57% 510 20301 68.08 ©
Severe 500 64.33 ¢ 55.33¢ 16.334 8.18 ¢ 10.56¢ 5.34¢ 10.25 ¢ 3.39b 9,40 bed 210.63 ¢ 73.49 ¢
Deterioration . . .
750 68.83 61.50¢ 18828 958¢  13.06¢ 6.69 ¢ 12.26¢ 3.17¢ 1071 250,63 6 108.98
LSD 3.43 3.94 2.04 0.77 1.54 0.6 1.23 0.22 215 59.19 14.36

il oo do 0 iy e jo o pie Sglay W3 e S i B> S JBlas l)ls a5 Gle Sl (g o 40
In each column, averages with the same letters do not have significant difference at the 5% level.
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Abstract

Seeds of crops deteriorate during storage. The main aim of this study was to investigate the effect of
selenium on the improvement of deteriorated seeds in two lentil cultivars. The research was conducted as a
factorial experiment based on a completely randomized design. The seeds of two lentil cultivars (Kimia and
Bilehsavar) were exposed to different deterioration conditions (no deterioration, mild and severe
deterioration). Then, these deteriorated seeds were primed by different concentrations of selenium (0, 250,
500 and 750 uM). After the priming, the seeds were evaluated in a standard germination test and related
traits were measured. In non-deteriorated seeds, priming with selenium did not have significant effects on
the seed germination and seedling vigor characteristics. Under mild and severe deterioration conditions,
seed priming with selenium at 0, 250, and 500 pM had not significant differences in most seed and seedling
vigor characteristics, but priming at 750 uM improved this traits. For example, under mild and severe seed
deterioration conditions, seed priming at 750 uM selenium increased the germination rate by 30 and 62 %,
respectively, and decreased the mean germination time by 13 and 17 %, respectively. In terms of the
activity of catalase, peroxidase and superoxide dismutase enzymes, it was found that in non-deteriorated
seeds, the activity of these enzymes were increased 81, 19 and 43% respectively; by seed priming with
selenium 750 uM. The effect of seed priming at 750 pM selenium on activity of these three enzymes was
221, 92 and 86% for mild seed deterioration and 376, 143 and 141% for severe seed deterioration
conditions, respectively. Also, the effect of seed priming with selenium on the studied traits was similar for
the two lentil cultivars Kimia and Bilehsavar. Therefore, it seems that seed priming with selenium 750 uM
had the ability of improvement the deteriorated lentil seeds Kimia and Bilehsavar.
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