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Table 1. Element combinations and types of Nano fertilizers used in research

Fertilizer type o¢5 g4

Combinations LS 5

(Ghi3s) Coall 5,50 IS 555 i
Microelement chelated Nano fertilizer
Sawd OIS 565 b
Phosphorus chelated Nano fertilizer
ks S 555 5
Potassium chelated Nano fertilizer

AT RVRY YV V) SRV IV BINDRVA STL SOV, 3P
Zinc 5%, manganese 2%, copper 1%, of molybdenum 0.4%, boron

0.6%, iron 4%

Phosphorus 18% TN i

Potassium 23% Zyy oy
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Table 2. Variance analysis the effect seed soaking with nano-fertilizers under salinity stress
condition on studied characteristics in wheat cultivars

s ol TR anels wep 039 Jsb Jsb o
Source of variance sl e Sy aler azals Sis azas,,  azadle JRESTH IS
8.0V) df Vigour Germination Seedling dry Radicle Plumule Germination
Index percentage weight length  length rate
Cultivar 3, 3 394652  11122" 0.01™ 7.61" 1" 335.7"
Nano fertilizer b 555 2 8602653  260.5™ 0.0" 17.8™ 15* 89.5™
Salinity stress (s,ss (i 3 8425244™  103.9™ 0.85™ 212" 339" 6.98 "
NxC g5l 055 x o3, 6 117421.8™ 2404 3.93" 5.89"™  2.69" 39.9"
SxC (5,9 (5 x o3, 9 129094.8™  352m 0.0 3.12" 373" 6.06"
SxN (5,58 25 x 51 065 6 34484m™ 52.7" 0.0 1.29™ 254" 5.34"s
SxNXC (5,95 s x gl 355 x o8, 18 70049.8" 47.9" 0.0 1.92" 167" 8.39"
Error Uas 96 28261 20.1 0.0 0.73 0.78 4.08
Coefficient of variation &, oo - 214 497 15.38 19.45 20.60 7.28
aoy ) 0 Jlil mhaw 5o s e g 4l dre pé s 4 FEF 1S
ns,* and **, non-significant, significant at 5% and 1% levels, respectively
S ol ;o axdlo 0590 Wlhie (il dmo i Y Jou
Table 3. Means comparison of studied characteristics in wheat
el ey SES 09 Jsb Jsb 8y
s S Gl M) azelS ©m) azas,, M) arals il
Treatment Vigour Germination Seedling dry — Radicle Plumule  Germination
Index /. weight length length rate
Wheat cultivars puis o3,
ol Chamran 2 678.4° 84.8¢ 0.08¢ 4.57° 3.52° 23.5%%
sleces Pishtaz 716.1° 90.5° 0.132 3.74° 431° 28.5°
g Sivand 845.82 88.0° 0.09¢ 4802 4.73° 27.7°
b Parsi 899.82 9792 0.11° 4.53° 4.64*° 31.1%
36 095 glgil
Nano fertilizer types
Jobl5 055 5l a b b a b b
Nano complete fertilizer 831 892 0.10 4.82 4.36 26.7
ool 95 b b b : b b
i . 634 88.7 0.10° 3.71 3.72¢ 27.1
Nano potassium fertilizer
):Q"M'é st sjlj a a a a a a
Nano phosphorus fertilizer 890 23 0.10 4.70 4.83 293
Sogh oo T ol
Salinity stress levels
4 dS/m 907 89.4° 0.102 4982 5.44 @ 77.3%
6 dS/m 9122 92.6* 0.102 5112 4.66° 283
8 dS/m 723" 90.54° 0.102 4.03° 395¢ 27.8*
10 dS/m 597¢ 88.75° 0.10° 3.51¢ 3.16¢ 274+

shsls wiz eesl wlal p Kooy b Gl B alin B> S Plas b slo Sl i ;2 50 9 Jole o sy *

a3, s 0 m Jlaisl mlaw js (SSls
*: For each factor and in each column means followed by the same letters are not significantly different by
Duncan's test at 5% level of probability.
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Table 4. Means comparison of studied characteristics affected by intraction effects of salinity
stress levels, nano fertilizer different types and wheat different cultivars in wheat

b o8 iz €l sl S, S (s Jsb Jsb ey
P o) Nano fertilizer Salinity A 3l Sidle>  (ME) azalS (€M) azas,, (€M) azadls Sl
Wheat cultivar different s Vigour Index Germination Seedling dry  Radicle Plumule  Germination
types stress levels percentage weight length length rate
~ 4dS/m 754 fo 86.6 dg 0.076 pr 477 dj 394ir 227 om*
- Jol5 565 5L 6 dS/m 782 eo 91.6 be 0.076 pr 4.94 ci 2.94 pv 23.5 om
o Nano complete "~~~ 77777
Chamran 2 fertilizer 8 dS/m 701 go 91.6 be 0.08 or 438 ek 322 0u 24.3 om
10 dS/m 298t 78.3 hi 0.09 mr 2.05 op 172 v 21.9 on
LS o g A4S 844k 90.0 cf 0.12 ch 433 ek 5.05 dj 26.8 fg
jleew. Nomo com ;iete " 6dS/m _ 675hp 91.6 gh 0.12 ch 4.05 jk 422hp  2450m
Pishtaz fortiler  .3dS/m_ " 74lfo 85.0 ch 0.11 gm 3.89 hl 472en 26.2 fg
10 dS/m 633ip 86.7 dg 0.13 cg 3.50 jn 3.83 js 24.7Im
~ 4dS/m__ 1110ad 833 fh 0.12 dj 722a 6.16 ad 26.2 fg
g N;:fc;i lﬁzte © 6dS/m  980bf  86.6dg  0.09kq 555bf  5.77ag  274fg
Sivand fertilizer 8 dS/m 944 bh 85.0 ch 0.10 jp 5.61 bf 5.50 bh 26.8 fg
10 dS/m 516 nr 81.6 gh 0.09 mr 3.72 hm 2.61 v 253 1g
LS o b —24Sm__ 1105 ad 100 a 0.10 hn 572 be 5.33 bi 31.8 b*
b Noro com;iete " 6dS/m  1261a 100 a 0.09 1q 739a 5.22¢j 318b
Parsi fertilizer _.8dS/m __ 971bg 100 a 0.11 ek S5ci 4.72 en 31.8b
10 dS/m 983 bf 100 a 0.11 ek 5ci 4.83 dm 31.8b
 4dS/m__ 5591Ir 7331 0.07r 4.49 ek 522¢j 2070
‘o by 555 5L 6 dS/m 582 jq 81.6 gh 0.08 nr 422 fk 294pv  22.60m
o Nano potassium =~ 7 T .
Chamran 2 fertilizer 8 dS/m 651 ip 81.6 gh 0.07 qr 4.55 ¢k 349 lu 22.5 om
10 dS/m 580 kq 85 eh 0.07 qr 4.44 ek 2.44 sv 23.8 om
by ogs g5 AdSm 559 86.7 dg 0.15a 3.50 jn 4.89 dl 27.11g
e N f)otas?ium T 6dS/m 854dj 95.0 ac 0.15a 4.66 dk 4.48 fo 29.9 fd
Pishtaz fertilizer _ 8dS/m  555mr 96.6 ac 0.14 ac 2.27np 3.44 mu 294 1g
10 dS/m 516 nr 85.0 ch 0.14 ac 3.33 ko 2.83 pv 26.5 fg
— 4dS/m__ 951bg 833 fh 0.10 jp 5.61 bf 5.89 af 26.1 fg
g oy 255 5 6 dS/m 786 en 86.6 dg 0.09 mr 466dk 444 g0 276 fg
L Nano potassium -—-—-—-—-—-—-- .
Sivand fertiliger . 8dS/m  4ldpr 85.0 eh 0.10 jp 2.551p 2.33 tv 263 fg
10 dS/m 322 qr 81.6 gh 0.10 jp 1.83 0 2.11 uv 25.71g
Ly 555 5k 4 dS/m 1038 ae 100 a 0.13 ae 4.55¢ek 5.83 ag 31.8b
sk o 6 dS/m 705g0 100 a 0.11 ek 3.66 in 338 nu 318b
Parsi Nano potassium g 45/m 566 Ir 100 a 0.11 ek 2.551p 3.11 ov 318b
fertilizer 10 dS/m 513 or 98.3 ab 0.12ci 2.50lp 272 qv 30.5 cd
505 5 4 dS/m 740 fo 81.6 gh 0.08 nr 5.00 ci 411hq 233 o0m
Yol S ¥ 6 dS/m 1036 ae 90 cf 0.09 kq 6.49 ab 5.22 ¢j 26.7 fg
Chamran 2 1vano phosphorus g 4g/m 738 fo 86.6 dg 0.10 gr 4.9 ci 3.55 kt 263 fg
fertilizer 10 dS/m 721 fo 90 cf 0.10 io 4.55 ek 344mu 2390m
- ias b 4 dS/m 830 ¢l 91.6 gh 0.13 ad 3.88 hl 522¢j 292 fg
Sl 6 dS/m 1161 ab 100 a 0.13 ad 5.11 bh 6.50 ac 30.6 cd
Pishtaz  vano phosphorus g gg/m 813 em 95.0 ac 0.11 ek 4.05 gk 4.50 fo 302 cd
fertilizer 10 dS/m 422 pr 933 ad 0.13 ad 2.39 np 2.16 tv 36.8a
A 4 dS/m 1266 a 96.6 ac 0.09 Iq 6.00 ad 711a  30.6cd
Wgens 6 dS/m 1269 a 98.3 ab 0.08 nr 6.22 ac 6.66 ab 313 ¢cb
Sivand  Nano phosphorus g 4g/m 960 bg 933 ad 0.1l 533 bg 4.94 dk 29.7 fg
fertilizer 10 dS/m 633 ip 95.0 ac 0.10 gm 3.33 ko 333 mu 29.7 fg
o 4 dS/m 1132ac 100 a 0.12ci 4.77 gj 6.55ac  31.8b
sk st 255 S 6 dS/m 860 ci 100 a 0.11 ek 4.44eg1J< 4.16 hp 318b
parsi  Nano phosphorus g 4g/m 623 ip 86.6 dg 0.12ci 3.27ko 3.94ir 278 fg
fertilizer 10 dS/m 1040 ae 90 cf 0.10 hn 5.55 bf 6 ac 28.5 fg
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*: For each factor and in each column means followed by the same letters are not significantly different by Duncan's test at
5% level of probability.
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Abstract

Germination and seedling growth under salt stress is important for establishment of plant. Hence
recognition varieties of plants that have rapid and uniform germination under saline conditions can
help to the early establishment and seedling growth. In order to evaluate seed soaking effect in nano-
fertilizers on germination charactristics and seedling growth of wheat cultivars under salt stress with
nano-fertilizers was performed experiment in 3-factor factorial in a randomized complete design in
three replications with four wheat cultivars (Sivand, Parsi, Pishtaz and Chamran2), salinity stress with
Nacl (Merck, Germany) in different concentrations (4, 6, 8 and 10 ds/m) and three types of
supplement nano-fertilizers (nano-phosphorus, nano-potassium and nano-microelements), under
controlled conditions, The results showed that four wheat cultivars reaction compare to apply of
salinity levels and types of nano fertilizers was significant for studied characteristics (rate and
percentage of germination, seedling length, dry weight and vigor index). So that treatments interaction
Parsi cultivar, nano-phosphorus fertilizer and salinity stress 4 ds/m was highest, while interaction in
Chamran2, nano-potassium fertilizer in salinity of 10 ds/m among treatments was lowest. So it seems
the higher concentration of salt and with increasing salinity levels, even priming different types of
nano-fertilizers couldn't be able to improve studied characteristics, generally, at lower concentrations
of salt, Nano-fertilizer treatments has moderated somewhat negative effect of salt, but in higher
concentrations it has no effect, Except germination rate parameter that even in conditions of salinity up
to 10 ds/m could also be effective and increase the germination rate.
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