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Table 2. Analysis of variance for the effect of nano zinc oxide, biofertilizers and salinity on yield, yield components and

remobilization process of Triticale

(Mean square) ol e Sl

als olowi SS9 il suse JL

Qﬁ_ alouw 5o Al <lee

ol oy des  Grains  Rootdry  Remobilization from
Source of variation Oldd @be gy Yield perspike  weight aboveground parts
Replication S 2 0397 84157 0.09™ 0.03™
Salinity (S) Sy 3 6.81"" 821.04™ 0.26™ 0.63™
Biological Fertilizer (F) Soigdem oS 3 225 227717 0.057 0.07"
Nano zinc oxide (Zn) Sy sewSlgl 2 1477 226917 0.06™ 0.09™
FxS G x Seiglem gboys 9 0.05™ 555" 0.002"™ 0.003™
ZnxS S xgywwSIgl 6 0.004™  3.05™ 0.01™ 0.003™
FxZn $9) weuSTeil xS jelem oS 6 0.002°"  0.708™ 0.001™ 0.001™
FxZnx$S G295 X 89y SS9l xSy Jolgm sSeS 18 0.017  1.23™ 0.0006™ 0.0006™
E uboilobasl 94 0.0008  0.169 0.0001 0.0001
CV (%) (1) &y pé - 116 083 3.03 1.92
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ol Contribution of dry Dry matter Contribution of
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variation Olmdi gl to grain yield stem grain yield
Replication IS 2 158.18™ 0.018"™ 116.26™
Salinity (S) Soe 3 3743.64™ 0.51" 2347.78™
?Fi;)logical Fertilizer Soidom oS 3 679.05" 0.14™ 509 51*
Nano zinc oxide (Zn) S9y demSlgil 2 700.63™ 0.12™ 551.29™
Fx$ Gog x Sigdem oS 9 15.48" 0.001™ 7.66™
ZnxS Sog xG9y dwSlgll 6 39.87™ 0.003™ 28.6™
FxZn 89y S lgl xSy jgdgm srogS 6 11.56" 0.001™ 10.2™
xZn xS X (59 S99l X S 591 9 ASL‘”%? 18 396" 0.0003* 1.42"
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E o3l sldl 94 1.95 0.00009 0.69
CV (%) () Olpds capo - 491 2.14 441
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ns, * and **: non-significant and significant at the 5% and 1% probability level, respectively
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Table 3. Mean comparison for the effects of nano zinc oxide, biofertilizers and salinity on yield, grains per spike and
root dry weight of Triticale

(&2 52 0,5) 0 5o Al 53 &l slass (659259 p,5) ddy ) i3 (439
i 355 Yield (g per plant) Grains per spike Root dry weight (g per plant)
gy B’ibo- Zinc levels  sg; zobaw Zinc levels  gq; zobaw Zinc levels 9, zobaw
Salinity fertilizers Zno Zny Zn; Zno Zny Zn Zno Zny Zn;
Fo 2.45+0.1 2.68+0.06  2.82+0.09 4742 524312  54.1£2  0.41£0.041 0.45+0.043 0.53%0.045
So F1 2.72+£0.09 2.89+0.08 3.1+0.06 51.43+£1.2  54.8+2  56.76+1.5 0.48+0.045 0.54+0.04 0.68+0.04
F2 3.1+0.01 3.1+0.1 3.39+0.06 52.9+1.8  55.1+1.8 57.66£0.6 0.46+0.045 0.51+0.04 0.57+0.049

Fs3 3.11£0.09 3.41+0.07  3.64+0.05  55.33%1.3 57.33+0.6  60.7+1 0.51+0.047 0.57+0.045 0.72+0.04

Fo 2.34+0.05 2.43+0.08 2.6+0.09  46.33+1.3 48.1+1.7 49.33£0.6 0.4+0.047 0.41£0.041 0.43+0.043

S1 F1 2.49+0.01  2.6+0.09 2.86+£0.07  47.56+1.4 4933+1.3 51.33%x1.5 0.47+0.045 0.48+0.04 0.51+0.04
F2 2.72+0.1  2.93+0.09 3+0.1 50.8+1.1 53.56+1.8  54+1.8  0.42+0.045 0.43+£0.041 0.5+0.04
Fs3 2.91+0.06 3.01+0.06  3.28+0.13 53.8+1.1 54.76x1.6 57.56x1.2 0.51£0.047 0.51£0.049 0.55+0.055
Fo 1.93£0.1  2.12+0.09 2.3240.1 43.43+1.2  46.1+1 47.56x1  0.33+0.041 0.36+0.046 0.36+0.041

S2 F1 2.06+0.08  2.2+0.1 2.43+0.08 44.9+1.1 46.33+1.3 48.23+1.5 0.37£0.055 0.39+0.066 0.43+0.047
F2 2.21+0.08 2.32+0.11  2.54+0.08  46.33£0.9 47.76x1  49.8+1.1 0.34+0.047 0.38+0.062 0.37+0.045
Fs3 2.52+0.1 2.73£0.13  2.89£0.09 47.56+0.8 50.06+1.8 52.1£1.1 0.39+0.049 0.41+£0.049 0.45+0.046
Fo 1.65+0.07 1.82+0.09 2.08+0.1 39.43+1  41.23+£1.3 43.43+1.2 0.31£0.047 0.32+0.049 0.34+0.045

S3 F1 1.8240.11 1.96+0.11  2.12+0.11  40.66+0.6 42.53+1.3 44.33+1.3 0.32+0.049 0.35+0.043 0.37+0.051
F2 1.94+0.13  2.2+0.1 2.33+0.11  40.86+1.5  45+1.1 46+1.7  0.33+0.064 0.34+0.052 0.36+0.051
F3 2.13+0.11 2.23+0.12  2.31+0.09  43.76+1.5 47.36+1.5 48.53+1.3 0.33+0.049 0.37+0.058 0.42+0.047

LSDo.os 0.04 0.66 0.021

3850 3,5« Siedan (g 0 IS sae i 5 G F3 g Fo F1 Fo Voo Lo £r g T Ve (600 5,08 Jlasl pas i 5 4 S3 982 81 S0

£ 1A 5 IF S8l Jslome o 8l Jglne pae a5 0 202 5 201 Z10 ;S e slags ISl 5 f2ysSn ol 0l ) 5 e (slags S o p)lS
$9) deSleb i o

So, S1, Sz and S3 are no-salinity, salinity of 20, 40 and 60 mM, respectively. Fo, F1, F2 and F3 are no bio fertilizer, application of

mycorrhiza, PGPR, both applications PGPR and mycorrhiza, respectively. Zno, Zni and Zn; are without nano zinc oxide, and
application of 0.4 and 0.8 g L' nano zinc oxide, respectively.
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Fig. 1. Effect of nano zinc oxide, biofertilizers and salinity stress on leaf area index of Triticale



Sz oole yin JUsl alawlgas ls ()39 5l (5 i (25
kbl (Kao et al., 2006) o Sos o 95lS 058 co el

3 Webioe Fimgtd all Cage (5)pd S wails
olge sz JWil 4y ooy oo U o ySlee Jal )i >
WOl (K ails 4y (gyngid

395 9 2, S e slag xSl 0 )5 AS w e i 4
ol Gl cage s)eh S 5 A6 ST haws b
00 (gl Fwgid Sgng azelyd 5 () JSD) Sy s
Sl Fogid w097 Sye0 G5 Ll ph jo (Jy el
Ao Wb co RS () JSE) Sy mhaws zalS alaulse

Wiy 5 a8l g &gy JS 5SS 00lo JUSH (130 32 (55940 9 S alam SL35T (595 SS9l Wl 1 (aKiloo Al ¥ Jguzr

Table 4. Mean comparison for the effects of nano zinc oxide, biofertilizers and salinity on dry matter remobilization
from whole plant and stem of Triticale

S5 (g9 1 p,5) J5 S5 ool JLal (45 g9y p,5) aBlw 31 i o0l JLass!
i g Remobilization from whole plant (g.pl') Remobilization from stem (g per plant)
S Bio- zZinc levels 89 Tobw Zinc levels 9 Tk
Salinity  fertilizers Zno Zn Zn; Zno Zn; Zn;
Fo 0.620.01 0.58+0.01 0.54+0.03 0.43+0.01  0.41+0.03 0.36+0.02
So F1 0.56+0.03 0.52+0.03 0.49+0.03 0.35+£0.02  0.31+0.02 0.28+0.02
F2 0.52+0.03 0.52+0.03 0.48+0.03 0.35+0.02  0.3240.02 0.29+0.02
Fs 0.53+0.03 0.52+0.03 0.47+0.02  0.23£0.02  0.23+0.02 0.21£0.02
Fo 0.75+0.03 0.7+0.02 0.68+0.03 0.51+0.02  0.46+0.01 0.42+0.02
S1 F1 0.69+0.03 0.68+0.03 0.62+0.05  0.45+0.03  0.42+0.02 0.36+0.02
F2 0.7+0.03 0.63+0.01 0.58+0.03 0.46+0.03  0.41%0.02 0.36+0.02
Fs 0.62+0.02 0.59+0.03 0.56+0.03 0.39+0.02  0.33%0.02 ¥0.3+0.03
Fo 0.82+0.01 0.77+0.03 0.724+0.03 0.61+0.02  0.53+0.02 0.46+0.02
S2 F1 0.74+0.03 0.72+0.03 0.67+0.05 0.5+0.02 0.47+0.01 0.38+0.02
F2 0.77+0.03 0.7+0.04 0.63+0.03 0.55+£0.01  0.47+0.02 0.39+0.02
Fs 0.67+0.03 0.63+0.04 0.59+0.04  0.44+0.02  0.38+0.02 0.35+0.03
Fo 0.98+0.02 0.89+0.03 0.81+0.01 0.73+£0.03  0.68+0.02 0.62+0.02
S3 F1 0.9+0.03 0.84+0.03 0.8+0.03 0.65+0.02  0.59+0.01 0.52+0.02
F2 0.95+0.03 0.86+0.01 0.8+0.01 0.68+0.01  0.63+0.03 0.54+0.02
Fs 0.84+0.03 0.77+£0.03 0.74+0.03 0.56+0.02  0.52+0.02 0.47+0.03

LSDo.0s 0.02 0.01
5235500 3 )5« SySelsm oS 0,5 poe i 4 F3 g F2 Fi Fo Vo o e 9 F2 Y (690 (6,58 Jlael pae i 5 4,83 5828180
<IN 9 /¥ u’_..;l.:J9L>u ‘u;“’bubl’“ pAe ol & Zn2 9ZI’11 Zno U J)m Lng‘_;)‘;Slg 9 )4)55...@ ‘aiy o).g)lf W J)?bo LgLang)ISb_ o)g)lf

S9y enSlgls 1l o )8
So, S1, Sz and S3 are no-salinity, salinity of 20, 40 and 60 mM, respectively. Fo, F1, F2 and F3 are no bio fertilizer, application of
mycorrhiza, PGPR, both applications PGPR and mycorrhiza, respectively. Zno, Zni and Zn, are without nano zinc oxide, and
application of 0.4 and 0.8 g L'! nano zinc oxide, respectively.
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Table 5. Mean comparison for the effects of nano zinc oxide, biofertilizers and salinity on contribution of dry

(1) @1d o Sloe o Sis o0lo duzxo JUS! e (900) wild o Slos jo aBlw wlsd e
3¢5 Contribution of remobilization to Contribution of stem resources to
) grain yield (%) grain yield (%)
S Bio- Zinc levels $9) Tobw Zinc levels S9) ol
Salinity  fertilizers Zno Zni Zn; Zno Zn Zn;
Fo 246114  21.89+0.9 19.13£1.5 17.56+£1.5  15.56+1.5 12.76+1.1
So F1 20.59+1.5 17.96+1.3 15.98+1.1 13.12£1.2 10.71+1 9.01+0.8
F2 16.73+1 16.78+1.3 14.13+1 11.26+0.6 10.33+0.9 8.54+0.7

Fs 17.05+1.3 15.24+1.1 13.08+0.8 7.4+0.8 6.74+0.7 5.77+0.6

Fo 31.95¢1.6  28.81£1.9 26.16£1.7  21.88+1.5  18.94+1.5 16.17+1.3
S1 F1 27.69+1.2  26.12+1.8 21.88+1.6  18.06+0.8  16.14+1.3 12.58+1
F2 25.76+1.8 21.51+1.4 19.35¢1.4  17.17€1.5 14.01«£1.1 12.02+1
Fs 21.27£1.3 19.16+1.3 17.09¢1.4 1338409  10.97+0.9 9.17£1.2

Fo 41.68+2.1 36.22+2.5 30.99+2.1 31.04+2.6 24.94+2 19.82+1.8

Sz F1 35.92+2.6  32.79+2.4 27.89+2.7 242719  21.42+1.9 15.67+1.3
F2 34.75£2.2  30.11%2.1 24.8+1.7 24.83+1.8  20.24+1.8 15.36£1.3
Fs 26.6£1.9 23.05+1.7 20.63£1.7 17.48+t1.5 13.91+1.4 12.12+1.6
Fo 56.55+6.4 47.3+3.3 39.02+2.5  42.08+2.5 36.184+3.3 29.76+2.3
S3 F1 4774437  42.64+3.2 37.71£2.8  34.53+£3.5 29.98+2.8 24.53+£2.2
F2 48.5+4 39.04+1.2 34.52+1.4  35.03+2.3  28.64+2.3 23.24+2
Fs 39.51+3.5 34.6+3.2 32.28+42.5  26.34+2.3  23.36+2.1 20.47+2
LSDo.os 2.26 1.35

3850 3,8« S5edan g 0 IS sae i 5 G F3 g Fo F1 Fo Voo Lo £r g T Vo (600 5,08 Jlasl pas i 5 4 S3 982 81 S0

£ 1A 5 IF S8 Jslome o Bl Jglne pae a5 0 202 5 Z01 Z0 0, S e slags Sl 5 f2y5Sn ol 0l ) 5 e slags 5L o p)lS
$9) deSleb i o

So, S1, Sz and S3 are no-salinity, salinity of 20, 40 and 60 mM, respectively. Fo, F1, F2 and F3 are no bio fertilizer, application of

mycorrhiza, PGPR, both applications PGPR and mycorrhiza, respectively. Zno, Zn; and Zn; are without nano zinc oxide, and
application of 0.4 and 0.8 g L! nano zinc oxide, respectively.
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