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Table 1. Characteristics of nano zinc oxide.

Weight 38 100 gr
Purity ool 99%
Average Particle Size CAJRPS RV IR <8 <30 nm
Specific Surface Area )3 oy el > 30 m?/gr
Appearance X, Red powder

Table 2. Characteristics of soil physicochemical.

S ol 9 (SO 38 Slasin ¥ Jgus

by phed oo T oS <l o ek ol elatasys cho
K P N Organic Sand Silt Clay Lime Saturation pH . s
(mgke) (mgke) % carbon% Texture % % % % % Characteristic
212 29.82  0.06 0.62 1321111; 35 42 23 15 47 7.8 Amount
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growth stages.
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Table 3. Variance analysis of the effect of soil salinityx nano zinc oxide on leaf appearance rate of barley in different

s M.S a0 aSilen
el Sampling stages (15 yaises J> e
P é?l-‘-“ o)
S.O.V df First Jo|  Second pg5  Third sgw  Fourth s,k  Fifth oy Sixth il
IS, 0.0052°  0.00423° 0.004+* 0.0039 0.0031*  0.002°
Replication
S g 0.004% 0.0032% 0.003% 0.0027% 0.0021% 0.0018
Salinity
s 3 0.008% 0.0077% 0.0071% 0.005% 0.0042°  0.0034°
Zinc
GFESH 0.071% 0.059+ 0.043% 0.008% 0033*  0.0013%
Zinc:: Salinity
s
30 0.00019 0.000051 00042 0.00012 0.00021  0.00011
Error
Sk i s CV 3.4 26 4.2 5.23 6.23 4.23

ns, * and ** are non-significant and significant at 5% and 1% probability levels, respectively.
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Table 4. Variance analysis of the effect of soil salinityx nano zinc oxide on phyllochron of barley in different growth

stages.
s M.S a0 e Silen
L eolyT Sampling stages (510 yaige J>!50
o 2l i
S.0.V df First Js  Second p95  Third pgw  Fourth pyle>  Fifth poxy  Sixth g
AR 5 2.267% 1.67% 1.041# 0.842#* 0.0742% 0.55%
Replication
Gd 1.21% 0.94% 0.88% 0.62% 0.44% 0.38%
Salinity
s 3 1.65% 0.39* 0.22¢ 0.43¢ 0.38° 0.59°*
Zinc
Sarbrsn 0.65" 1.22 1.06 0.82 0.764 0.43
Zinc:: Salinity
s 30 0.067 0.018 0.033 0.014 0.002 0.004
Error
Sl o s CV 2.45 2.3 4.1 19 2.8 4.9

Woy0 Sy gy Jleisl mhaw jo o gae g o g S5 4 T 408
ns, * and ** are non-significant and significant at 5% and 1% probability levels, respectively.
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Fig. 1. Variation trend of phyllochron (a, b) and leaf appearance rate (c, d) of barley in various levels of soil salinity x
foliar application of Nano-Zinc-Oxide.
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Fig. 2. Variation trend of total biomass in without soil salinity (a), salinity of 25 Mm (b), 50 Mm (c) and 75 Mm (d) in

various levels of foliar application with Nano- Zinc- Oxide.
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Fig. 3. Variation trend of crop growth rate in without soil salinity (a), salinity of 25 Mm (b), 50 Mm (c) and 75 Mm (d)

in various levels of foliar application with Nano- Zinc- Oxide.
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Fig. 4. Variation trend of relative growth rate in without soil salinity (a), salinity of 25 Mm (b), 50 Mm (c¢) and 75 Mm
(d) in various levels of foliar application with Nano- Zinc- Oxide.
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Table 6. Analysis of variance of the effects of salinity and nano-zinc oxide on yield and some traits of barley.

M.S Olapo (ke
Sazme JUHl aigld ppew  Suzme JUml Bl pbbS e Live
WS 3l sazme Juil ails o Slos o adlw ails o Slos o
o . 2lep ploil Contribution of dry ~ Remobiliza  Contribution of 9 EW)l
e gle «°l! Remobilization  matter remobilization tion from stem reserves at Plant
S.0.vV df from air parts in grain yield stem grain yield height
s 2 0.00129 = 37.78 s 0.00163 = 19.19 7.741 18
Replication
S5 3 0.159 ™ 1240.46 ** 0.0476 ** 1013.62 ™ 223.98 **
Salinity
9 3 0.1423 ™ 1286.63 ** 0.035™ 832.88 ** 263.11™
Zinc
S99 59 "
SN 0.00108 ™ 14.84 7 0.00064 ™ 3000 32.08
Zinc: Salinity
i 30 0.00313 14.76 0.00241 38.11 4.02
Error
Fed o po - 17.4 12.43 21.08 23.71 5.34
C.V (%)
Table 6. Continued alol.f Jous
M.S la o (2o
> Jsb aloow 5o ails dlaws 33
el Al Number Al wo (139 wg ST o les Al Al pox
¥ @il ool Spike of grain per Grain 100 Grain Root dry Root
S.0.V df length spike weight yield per plant weight volume
s 2 1.003 ** 6327 0.075 s 0.0008 " 0.00316"  0.0134™
Replication
o 3 1.054 ™ 63.69 ™ 2.037 ™ 0.082 ™ 0.16 ™" 0.565 **
Salinity
) 3 448™ 3793 * 1.454™ 0.107 ™ 0.1272* 0.467*
Zinc
< ﬁe 3 ok Hok * ok *
ST 9 0.043 s 6.97 0.142 0.0068 0.00317 0.0044
Zinc:: Salinity
s
30 0.1008 1.42 0.041 0.0031 0.00087 0.0017
Error
F3S o o - 5.43 5 6.06 5.95 7.55 5.39
C.V (%)

o p> Sy g gy Jloml g )0 e 5 o sae 2é oo 4 ¥ ns

ns, * and ** were non-significant and significant at 5% and 1% probability levels, respectively.
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Table 7. Mean comparison the effects of salinity soil and Nano- Zinc- Oxide rates on spike length and dry matter

remobilization of barley.

JUsl ol 50
Pl J5 3l oame  JUSI 0kl e B3 S Lia
e lee S ySlos 50 duzxo 31 dazxe JLa! O dos yo dBlw  aliww Jgb
(&g (1) &l (@9 5l p,5) a8l (do,0) &ils (o s6lw)
Contribution of Contribution
Remobilization dry matter Remobilization of stem Ear
from shoot (g/ remobilization in from stem reserves to length
per plant) grain yield (%) (g/ per plant) grain yield (%) (cm)
(e 39 25 (59 oS gl polie
nano zinc oxide rates (gr/lit)
0 0.445 2 42.092 0.295% 35.89¢ 5.144
0.25 0.367° 36.01° 0.255% 29.45° 5.59°¢
0.5 0.279 ¢ 27.07 ¢ 0.209 ® 21.73 ¢ 6.1°
0.75 0.194 4 18.424 0.171° 17.04 ¢ 6.552
(Y90 (o) )90
Salinity (Mm)
0 0.199 ¢ 18.86 ¢ 0.168 ¢ 15¢ 6.182
25 0.267 ¢ 26.9°¢ 0.201 ¢ 21.39¢ 62
50 0.354° 35.69° 0.248 27.51" 5.65"
75 0.466 ° 42.132 0.313% 3322 5.55%

B, w0 b (gl ire (g lal BB gt ja 40 wlie gy b slogSile
Means with similar letters in each column are not significantly different.
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Table 8. Mean comparison of different levels of salinity xfoliar application with nano zinc oxide on some agronomic

traits.
&S P ad eyl 30 4ils oluss ae 339 S o ,Sdes SES 039
(i 35 ps) g aigy ** Al “ails Ay Tade)  Cade) e

Foliar (Y9 o) Plant Number of 100 Grains  Grianyield Root dry Root
application Salinity height grain per weight per plant weight volume

(e/) (Mm) (cm) spike (gn) (gr) (gn) (cm?)
Non-sprayed 0 36.46 &f 20.63 hi 3.48 cde 0.863 ¢ 0.355 ¢ 0.743 <f
0.25 39.66 < 22.33 feh 3.57bd 0.981 cde 0.447 ¢ 0.901¢

0.5 40.56 b 27.26 3.89® 1.05 be 0.577° 1.08 b

0.75 56.532 3752 4.01% 1.222 0.6652 1.24%
Non-sprayed 25 33.46 ft 18.63 & 3.274¢ 0.877 f 03141 0.623 ¢
0.25 35.3 °fe 21.16 &0 3.28 d 0.922 °fe 0.393¢ 0.788 ¢

0.5 39.56 < 26.23 d 3.6 1.02 bed 0.504 ¢ 1.03°¢

0.75 43.7° 30.5° 3.91® 1.08° 0.585° L.11°
Non-sprayed 50 32.73 & 17.43 4 32¢ 0.855 ¢ 0.256 M 0.513"h
0.25 34.6 cfeh 20.53 Mii 323¢ 0.902 °fe 0.315 % 0.635¢
0.5 37.36 cde 24.26 < 3.42 cde 0.943 defe 0.386°¢ 0.779 <f

0.75 37.8 cde 28.33¢ 3.63b¢ 0.967 cdef 0.466 ¢4 0.933¢

Non-sprayed 75 2931 16.46! 2.15°F 0.7551 0.1761 0.327
0.25 31.6M 19.23 iik 227°F 0.768 M 0.2161 0.4251

0.5 34.53 °feh 22.63 f 3.284¢ 0.905 °f¢ 0.266 & 0.532"h

0.75 37.36 cde 28.23¢ 3.4 ¢cde 0.926 °f¢ 0.326f 0.718 f
LSDws 3.34 1.99 0.338 0.0934 0.049 0.0698

Al ) S o iy g () S Jlio ] mhaw 10 0o b (518 gine & Lol s O 52 50 alie B9, b slo 1, Sls
Means with similar letters in each column are not significantly different at 5% and 1% probability levels.
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