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Table 1) Calculation linkages of studied germination characteristics

Index Linkage
Germination Percentage GP=n/N * 100
Mean Germination Time MGT= Y (n;.tj)/Yn
Germination Rate GR= Y (ni/t)

093 (b o3 eajaler sla,d IS ol =N
n= During the total number of germinated seeds
Gao o Silasl nl 03) B paseie Slog alols G s o334l oy slass =ny
ni= Number of germinated seeds at a specified interval t; (In this experiment, every
day)
Glg Ve GalesT cpl 53) el azlS gla,d slaws =N
N= Planted seeds number (in this experiment, 10 seeds)
oo%l e gors S s, slaas =t

5 A5 eslaul MSTAT-C ver. 2.10 )‘J'g\ff’ )\ laosls M 5 e LS‘J"
g 10 il o 53 Sils laslstiz O3l KaS w0 b Sle s
NG

AT S 6 5 el Sl b 0 e iy 6555 S5 o ke 35405 Sl et 3l 45 Y Ui

Table 2) Variance analysis of germination characteristics under salt stress by salicylic acid and nano-iron chelate priming in
lentil

. . mean of mean of
Source of germlnatlon germlnatlon emergence emergence . f
. df germination emergence
variation percentage rate percentage rate . .
time time
Salt (A) 3 1526.04" 27.28" 4709.37" 10.707 0.24 ns 0.88"
FeandSA(B) 7 19347.47" 142.80™ 10952.23™ 17.44™ 465" 18.03"
AB 21 796.67" 752" 532.39™ 1.10™ 0.43™ 1.03™
Error 64 114.58 1.63 213.54 0.46 0.14 0.29

WA }O Jla>| c]a.«).:JlexA})\J&Aﬁ.’c ;,:JJS a** 9 * NS
ns, * and **: non-significant, significant at 5 and 1% of probability levels, respectively.
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Table 3) The effect nano-iron chelate and salicylic acid on lentil germination various characteristics under salinity

Salinit
concen){ration Fe/SA germination germination emegence emergence mean O.f 2N T
(mg.L*? (mg.LY) percentage rate percentage rate B e
NaCl) time time
FeO 100.00 a 9.33a 93.33a 3.69a 1.13 bc 2.63 ab
Fe 1000 96.67 a 9.27 a 80.00 abcd 3.45ab 1.10 be 2.46 ab
Fe 2000 96.67 a 9.50 a 83.33 abc 3.76 a 1.00 bed 226 b
0 Fe 3000 83.33 abc 5.70 cd 60.00 abcde 2.36 abcd 1.85ab 2.76 ab
SA0 13.33d 0.73¢ 10.00 fgh 0.40 efg 0.33 cde 0.86 cd
SA 1000 0.00d 0.00 e 0.00 h 0.00g 0.00e 0.00d
SA 2000 0.00d 0.00e 0.00h 0.00¢g 0.00e 0.00d
SA 3000 83.33 abc 7.86 abcd 66.67 abcde 2.86 abcd 1.13bc 2.75 ab
FeO 100.00 a 8.13 abcd 90.00 ab 3.50ab 1.50b 3.03ab
Fe 1000 96.67 a 9.16 ab 83.33 abc 3.16 abc 1.06 bc 2.76 ab
Fe 2000 93.33ab 8.93 abc 86.67 ab 3.86a 1.03 bed 2.03 hc
1000 Fe 3000 86.67 abc 8.03 abcd 66.67 abcde 2.83 abcd 1.13 bc 2.40 ab
SA0 10.00d 0.53e 6.66 gh 0.16 fg 0.23 cde 1.83 bc
SA 1000 90.00 abc 8.50 abcd 66.67 abcde 2.91 abcd 1.00 bed 2.36 ab
SA 2000 0.00d 0.00e 0.00h 0.00 g 0.00e 0.00d
SA 3000 90.00 abc 8.20 abcd 63.33 abcde 2.73 abcd 153 ab 2.70 ab
FeO 90.00 abc 6.76 abcd 43.33 def 1.70 cdef 146D 3.76 a
Fe 1000 83.33 abc 5.78 cd 36.67 efg 1.22 defg 1.43b 2.70 ab
Fe 2000 90.00 abc 7.50 abcd 46.67 cde 1.87 bcde 1.30b 2.13b
2000 Fe 3000 93.33ab 6.23 abcd 46.67 cde 1.20 defg 1.86 ab 3.23ab
SA0 10.00d 0.66¢ 0.00h 0.00 g 0.30 cde 0.00d
SA 1000 3.33d 0.33e¢ 0.00h 0.00¢g 0.10 de 0.00d
SA 2000 0.00d 0.00 e 0.00 h 0.00g 0.00e 0.00d
SA 3000 66.67 bc 6.66 abcd 40.00 efg 1.50 cdefg 1.00 bed 2.76 ab
FeO 80.00 abc 5.90 bed 60.00 abcde 2.13 abcd 1.30b 3.00 ab
Fe 1000 86.67 abc 6.60 abcd 63.33 abcde 2.58 abcd 153 ab 2.80 ab
Fe 2000 100.00 a 6.36 abcd 63.33 abcde 2.20 abcd 1.83ab 2.93 ab
Fe 3000 63.33¢c 5.53d 40.00 efg 1.53 cdefg 1.03 bed 2.63 ab
3000 SAOQ 6.66 d 0.66 e 0.00 h 0.00g 0.06 e 0.00d
SA 1000 3.33d 0.16¢ 0.00h 0.00¢g 0.06 e 0.00d
SA 2000 6.66 d 0.166 e 0.00 h 0.00g 0.26 cde 0.00d
SA 3000 80.00 abc 7.96 abcd 53.33 bcde 2.20 abcd 241 a 2.73ab

MLL;‘J%M‘L‘Q?—MALMSAJ&TQ%}A\JFG A.x;)l.)\jd)b&uuleowqulfdu)ug‘wwa))f}w,aﬁ

Each trait and comparison groups, treatments with the same letters were not significantly different. Fe= Nano-iron chelated and SA= Salicylic
Acid
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Table 4) Variance analysis of the some characteristics studied under salt stress by salicylic acid and nano-iron chelate

priming in lentil

Source of degree of root lenath plumule root fresh plumule fresh root dry plumule dry

variation freedom g length weight weight weigh weight
Salt (A) 3 12.227 11.227 0.01” 0.023" 0.318 ns 0.9117
Fe and SA (B) 7 36.32" 23.20" 0.025™ 0.023™ 2.028™ 3.216™
AB 21 1.75ns 1.59™ 0.002 ns 0.004™ 0.203 ns 0.195™
Error 64 1.27 1.58 0.002 0.001 0.310 0.071

ns and ** are non-significant and significant at 1% of probability level, respectively.

A JL@Z}‘&.«)}).}@M})')&M%%}Q**)HS

Sosd Bl a5 peds malS il Dl deul Sl 5 02T NS 56 310 Jsur

Table 5) The effect nano-iron chelate and salicylic acid on lentil seedling various characteristics under salinity

Salinit
concentra)t,ion Fe/SA root length plumule length root fresh plumule fresh root dry plumule dry
(mg.L? (mg.L?) (cm) (cm) weight (g) weight (g) weigh (g) weight (g)
NaCl)
FeO 4.18 ab 4.03 abc 0.099 abcd 0.054 fghi 1.133ab 1.267 abcd
Fe 1000 510a 3.75 abed 0.153a 0.171 ab 1.067 ab 1.633a
Fe 2000 4.60a 4.66 a 0.136 ab 0.152 abc 1.067 ab 1.333 abcd
Fe 3000 472a 3.29 abcde 0.123 abc 0.091 cdefgh 0.533 ab 1.133 abcde
0 SA0 0.93 cdef 0.90 fg 0.023 bed 0.012 hi 0.233b 0.300 fgh
SA 1000 0.00 f 0.00g 0.000d 0.000 i 0.000 b 0.000 h
SA 2000 0.00 f 0.00g 0.000d 0.000 i 0.000 b 0.000 h
SA 3000 3.23 abc 2.16 cdef 0.110 abcd 0.104 abcdef 0.693 ab 0.776 bcdefg
FeO 4.46 ab 3.93 abcd 0.134 ab 0.139 abcd 1.167 ab 1.500 a
Fe 1000 5.05a 4.06 abc 0.131 abc 0.085 cdefgh 1.033 ab 1.433ab
Fe 2000 5.06 a 3.90 abcd 0.151a 0.158 abc 0.933 ab 1.333 abcd
Fe 3000 513a 423 ab 0.058 abcd 0.172a 0.533 ab 1.400 abc
1000 SAO 1.68 bedef 1.03 fg 0.015 cd 0.017 ghi 0.133b 0.133 gh
SA 1000 4.06 ab 3.44 abcde 0.064 abcd 0.137 abcde 0.666 ab 0.000 h
SA 2000 0.00 f 0.00g 0.000d 0.000 i 0.000 b 0.000 h
SA 3000 3.43 abc 2.20 cdef 0.092 abcd 0.107 abcdef 0.663 ab 0.823 bedef
FeO 2.96 abcd 2.18 cdef 0.055 abcd 0.032 fghi 0.633 ab 0.300 fgh
Fe 1000 2.66 abcdef 1.76 efg 0.057 abcd 0.048 fghi 0.466 ab 0.566 efgh
Fe 2000 3.20 abc 2.33 bedef 0.087 abcd 0.067 defghi 0.933 ab 0.966 abcdef
Fe 3000 4.20 ab 3.13 abcde 0.093 abcd 0.058 efghi 0.300 b 1.000 abcde
2000 SA0 0.16 ef 0.00g 0.000 d 0.002 i 0.166 b 0.000 h
SA 1000 0.26 def 0.00 g 0.000d 0.000 i 0.000 b 0.000 h
SA 2000 0.00 f 0.00g 0.000d 0.000 i 0.000 b 0.000 h
SA 3000 3.28 abc 2.06 def 0.087 abcd 0.099 abcdef 0.676 ab 0.786 bcdefg
FeO 3.64 abc 2.53 bedef 0.070 abcd 0.049 fghi 0.833ab 1.200 abcde
Fe 1000 3.70 abc 2.63 bedef 0.073 abcd 0.049 fghi 1.833a 0.733 cdefg
Fe 2000 2.83 abcde 1.70 efg 0.037 abcd 0.072 defghi 0.666ab 0.700 defg
Fe 3000 3.06 abc 3.16 abcde 0.063 abcd 0.042 fghi 0.900ab 0.666 defg
3000 SAO 0.00 f 0.00g 0.000d 0.000 i 0.000b 0.000 h
SA 1000 0.30 def 0.00g 0.000d 0.001i 0.133b 0.000 h
SA 2000 0.15 ef 0.00g 0.000 d 0.000 i 0.033b 0.000 h
SA 3000 3.46 abc 2.03 def 0.098 abcd 0.093 bedefg 0.690 ab 0.796 bcdefg

ML&@‘&MQSA)&IQ%}JLFE Ju)l.hd)b&.x.ﬁ\_ey\}‘ql.m& J}fﬁéu)wgwuﬁaojﬁ)w]&)b

Each trait and comparison groups, treatments with the same letters were not significantly different. Fe= Nano-iron chelated and SA=

Salicylic Acid
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ABSTRACT To study the effect of seed priming by salicylic acid and nano-iron chelate on germination
and initial growth of lentil under salinity stress, a factorial experiment was conducted based on
completely randomized design with three replications. Treatments was contained priming with salicylic
acid and nano-iron chelate each with three levels (1000, 2000 and 3000 mg.L™), hydropriming with
distilled water and control (non-priming) and four salinity levels (control, 1000, 2000 and 3000 mg.L™).
The results showed that seed priming by salicylic acid and nano-iron chelate had significant effect on
germination percentage and rate, emergence percentage and rate, mean of germination and emergence
time mean, plumule length, fresh and dry weight under salinity stress. The sodium chloride salt with 3000
mg.L™ rate caused significant decrement in seedling germination and initial growth characteristics,
comparing to control. In the present study, salicylic acid showed positive effect on germination and
growth characteristics of lentil seedling under salinity stress with and
without nano-iron chelate, so that germination and initial growth Keywords:
characteristics of lentil seedling were increased by application of salicylic =~ © Lens culinaris

— L . o NaCl
acid in sole and under salinity stress, comparing to control. Therefore, o hydropriming
applying seed priming by salicylic acid with 3000 mg.L™ to improve o hormone-like
germination and establishment of seedling with or without salinity stress nano-technology

condition is going to be recommended.
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