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Table 1- Analysis of variance for micronutrients treatments and temperature on germination percentage and germination
rate of lentil seeds

Mean Square

Source of variation df _ —
germination % germination rate

Replication 2 145.67* 0.007*
Temperature (T) 1 1149.73™ 0.167™
Micronutrients (M) 4 11.49 0.008"
™M 4 73.80 0.004
error 18 54.82 0.002
CV% 23.21 8.18

+ Significant at the 0.1 level; * Significant at the 0.05 level; ** Significant at the 0.01 level.
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Table 2- Means comparison of micronutrients seed priming and temperature effects on germination percentage and
germination rate

Treatments Germination % Germination rate (day)
Temperature

10°C 96.7 a 0.284 a

20°C 84.3Db 0.135b
Micronutrients

Cul 90.7 0.22 ab

Zni2 90.5 0.24a

Kl 915 0.18 bc

ZnSo4 91.5 0.24a

Control 88.1 0.16 ¢

Different letters indicating significant difference at p< 0.05.
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Table 3- Analysis of variance for micronutrients seed priming effects on seedling growth at 10 °C and 20 °C

Source of variation df : mean square -
normal seedling  root length (r)  shoot length (s) rs seedling length

Replication 2 303 1.6 0.5 0.03 3.9
Temperature (T) 1 3.3 215 ** 4.4 ** 5.7%* 6.7%*
Micronutrients (M) 4 321 3.3 0.5 0.31 4.3

™M 4 445 * 3.8 0.3 0.22 4.8

error 18 158 2.6 0.3 0.14 3.9
CV% 16.33 21.74 15.38 18.31 17.8

+ Significant at the 0.1 level; * Significant at the 0.05 level; ** Significant at the 0.01 level.
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Table 4- Analysis of variance for micronutrients seed priming effects on seedling weight at 10 °C and 20 °C

Source of df mean square

variation root weight (rw) shoot weight (sw) rwW:sw seedling weight
Replication 2 0.74 0.65 0.006 2.65
Temperature (T) 1 0.03 0.12 0.157** 1
?I’\'/'Sm”“t”e”ts 4 0.12 1.52+ 0.059+ 2.32

™M 4 0.29 0.62 0.009 1.67

error 18 0.31 0.58 0.024 1.37
CV% 9.15 12.32 18.31 17.8

+ Significant at the 0.1 level; * Significant at the 0.05 level; ** Significant at the 0.01 level.
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Table 5- Analysis of variance for micronutrients seed priming effects on seed reserve mobilization at 10 °C and 20 °C

df Mean Square

Source of variation seed residue weight total mobilized reserve conversion reserve mobilization
g efficiency percentage

Replication 2 24.2** 24.25** 3247 76.88**
Temperature (T) 1 14.61+ 14.60+ 6820 46.35+
Micronutrients (M) 4 2.06 2.06 2709 6.53
™M 4 34.06** 34 ** 9377* 108**
error 18 3.72 3.71 2682 11.8
CV% 6.67 7.07 15.05 7.08

+ Significant at the 0.1 level; * Significant at the 0.05 level; ** Significant at the 0.01 level.
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Table 6- Means comparison of micronutrients seed priming and temperature effects on seedling growth

Treatments seedling length cm rs shoot length (s) cm root length (r) cm
Temperature

10°C 1154 a 2.53a 3.26 Db 8.27a
20°C 10.62b 1.66b 4.03a 6.58 b
Micronutrients

Cul 10.97 1.77 4.01 6.95

Znli2 12.13 2.39 3.67 8.46

Kl 10.99 2.03 3.75 7.24
ZnSo4 11.48 221 3.59 7.88
Control 9.83 2.08 3.21 6.62

Different letters indicating significant difference at p< 0.05.
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Table 7- Means comparison of micronutrients seed priming and temperature effects on seedling weight of Lentil

Treatments seedling weight mg rW:sw shoot weight (sw) mg root weight (rw) mg
Temperature

10°C 9.43 1.07 3.26b 4.82

20°C 9.08 0.93 4.03a 4.34
Micronutrients

Cul 9.44 0.96 ab 4.79 ab 4.65

Znli2 9.11 1.01ab 4.57 ab 4.54

Kl 9.96 0.87b 5.33a 4.63

ZnSo4 9.94 1 ab 4.75 ab 4.73
Control 8.29 114a 3.93b 4.35

Different letters indicating significant difference at p< 0.05.
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Table 8- Means of micronutrients seed priming and temperature effects on seed reserve mobilization at 10 °C and 20 °C

Treatments reserve mobilization conversion total mobilized reserve seed residue weight
percentage efficiency (mg) (mg)
Temperature
10°C 47.29 0.36 26.5 29.6
20°C 49.78 0.33 27.9 28.2
Micronutrients
Cul 49.9 0.34 28 28.1
Znli2 47.61 0.34 26.7 294
Kl 48.89 0.37 274 28.7
ZnSo4 48.91 0.35 275 28.7
Control 47.36 0.31 26.6 29.5

Different letters indicating significant difference at p< 0.05.
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ABSTRACT Crop yield in rain-fed regions is always affected by environment so that the instability of
crop vield is considerably high in this condition. The study was carried out to evaluate effects of seed
priming with Cu I, Zn Il, K I, ZnSo4 on germination traits and seedling establishment at two temperatures
of (10 °C and 20 °C). Results showed that seed priming influenced germination rate significantly and the
primed seeds revealed higher germination rate than the unprimed seeds. The higher value was obtained by
ZnSo, treatment. However, germination percentage was not affected by priming treatments even though
the priming slightly improved the value in comparison to control. Results also showed that the response

of primed seeds to the low temperature was higher than in the high
temperature. Remobilization of seed reserves was enhanced under priming
treatments and the percentage of reserves depletion, conversion efficiency
and total mobilized reserves were increased by seed treatments. It was
concluded that not only the used compounds (particularly ZnSo,) can
improve lentil establishment at early stages but also the compounds could
be useful at bio-fortification programs at later stages.

Keywords:

(¢]

O O O O

early seeding growth
germination

Lens culinaris

seed vigor

seedling establishment

94



