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Table 1. Estimated parameters, standard error and R? of germination fitted models

By atSE b+SE c+SE R? P value
Treatment
sl 90104 25006074 45.8+167  0.99 0.001
Constant temperature
B S g5 61040 -109+5.20 186+7.4  0.99 0.0001
Salinity**
ool 3544851 -2.30+0.56 - 0.85 0.05
pH
S Hl a2, ¥0 slos o S8 S5 91480 73.642.30 . 0.98 0.0006
Drought at 25 °C
SISl azyo Ve glod 30 (K4S ) 401 59.941.97 . 0.99 0.0003
Drought at 20°C
SIS Fle 42310 glod 0 SES 461383 50.041.90 ; 0.98 0.0005
Drought at 15 °C
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*= a: minimum temperature; b: optimum temperature; ¢: maximum temperature of germination = SE

**= c: salinity level for 50% inhibition of germination.
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Fig. 2. Effect of hydropriming (A) and alternating temperature (B) on germination of chard plant.

S 2z aalS ) 9 JFiailexr aslh p Abanel g 69 el 9 e oglse 9 b Glod FT (il ylg 43 Y Jgur
Table 2. ANOVA for the effect of constant and alternating temprature, hydropriming, salinity and pH on germination
indices and seedling growth of chard plant.

i be ol anye & 34ilgar s 2 Ay azailo Job  azady, Job
S.0.vV df Germination rate  Seed vigour  Shoot length ~ Root length
el glos 5 2.47%x 29242%* 1.37% 0.54%*
Constant temperature
s 12 0.16 568 0.09 0.00
Error
(1) il s 15.6 9.98 108 7.15
CV (%)
_ w9l slos 2 6.89%+ 28402+ 0.75* 0.32%
Alternating temperature
i 6 0.47 2639 0.06 0.04
Error
(1) & g g o6 16.4 13.3 7.07 9.92
CV (%)
N il 9002 4 29.8%* 247242+ 5.33%% 10.9%*
Hydropriming
> 10 0.38 3393 0.06 0.09
Error
(1) il s 9.46 9.02 5.62 8.47
CV (%)
N Sog 6 5.02%* 59229%* 3.90%* 1.06%*
Salinity
e 14 0.07 805 0.07 0.00
Error
(1) & g g a6 12.3 15.2 12.7 10.1
CV (%)
izl 5 5.07%* 21862%* 1.04%% 0.46%*
pH
> 12 032 833 0.07 0.00
Error
(1) sl g 0 12.9 125 108 8.25
CV (%)
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* and ** show significant difference at probability level 1 and 5%, respectively.
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Table 3. Effect of constant and alternating temprature, hydropriming, salinity and pH on germination indices and
seedling growth of chard plant.

slosd azalS ol 9 Jiale s psls
treatment Germination indices and seedling growth
& 4lg s .
G355 530 azails Job azads; Job
(15 Hlw) <o gl Germination rate 2 4y (o tilus) (o tilw)
Constant temperature (°C) (seed day™) Seed vigor Stem lenght (cm) Root length (cm)
10 1.38+0.04¢ 122+11.3¢ 1.79+0.224 0.68+0.03¢
15 2.21+0.10° 209.2+7.14¢ 2.69+0.16b° 1.25+0.05¢
20 3.06+0.23% 301.1+10.6° 3.43+0.192 1.65+0.05%
25 4.00+0.292 386.2+17.9* 3.64+0.172 1.85+0.05¢2
30 2.86+0.28° 264.40+19.8° 3.13+0.16%* 1.5+0.05b°
35 2.114+0.30° 149.7+11.74 2.52+0.15¢ 1.00+0.064
(o5 33lw) wglie slos
Alternating temperature (°C)
20/10 5.16+£0.33% 436+12.7* 4.04+0.22? 2.28+0.06*
25/15 4.99+0.572 444.14+40.12 3.97+0.12? 2.30+£0.172
30/20 2.45+0.19° 271.7+29.6Y 3.14+0.04° 1.72+0.09b
(elw) w2l g e
Hydropriming (h)
0 3.624+0.244 359.9+41.74 3.27+£0.07¢ 1.58+0.044
6 4.49+0.19¢ 446.3+8.84 3.64+0.19°¢ 2.18+0.09¢
12 5.91+0.07¢ 584.1+18.2¢ 4.64+0.09° 3.78+0.13¢
18 7.14+0.70b 753.6+£19.9b 5.10+0.06° 4.65+0.14°
24 11.67+0.212 1084+55.82 6.65+0.24 6.32+0.332
(Y gokeo) 5g
Salinity (mM)
0 4.08+0.232 394.1+10.22 3.64+0.172 1.85+0.052
44.86 3.60+0.13? 315.4+17.9% 3.12£0.18% 1.51£0.05°
89.73 2.59+0.06° 248.1+16.8° 2.78+0.18° 1.2440.05°
134.60 1.99+0.26°¢ 170.8+30.44 2.40+0.17b 0.84+0.06°
179.47 1.6120.10< 110.2+15¢ 1.82+0.19¢ 0.670.05<
224.34 1.2040.09¢ 49.4£3 307 0.95:£0.094 0.43+0.05%
336.51 0.46+0.10¢ 12.943.5 0.520.064 0.20+0.03¢
Ay o
pH
5 2.61+0.07¢ 133+4.37¢ 1.96+0.16°¢ 0.67+0.04¢
6 4.17+0.25° 218.4£15.9¢ 2.43+0.15b 1.21+0.02°
7 6.29+0.672 360+24.3% 3.41+0.132 1.67+0.03%
8 5.42+0.292 280.2+16.9% 2.87+0.15b 1.32+0.06°
9 4.31+0.15° 197.8+11.7¢ 2.27+0.14b¢ 0.85+0.04°¢
10 3.654+0.13° 147.9+19.6% 1.84+0.16°¢ 0.71£0.07¢

The values indicate means+ standard error.
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aslol 1) ol baasje, ol atwy g 5k Sy 5 Jlsbe s
chw 2alS e LYs & bl s an, tals Ll wsls
.(Zandalinas et al., 2016) cus Sl LB jiwgs
gl w5 Sl alo e 3 Sy juiiz oS dall
Sl Ll ssly olas Sis A5 a4 @Y Cewles
Goly 1y ails goante (slagialojl 4y 5l olS uaglia
Cavallaro ) el sloszs Sals anljp Sis o5 4

(etal., 2016

gl oy o jAs by gy ] ST o
iy, g axdilo Job
9 azaile Job & 4« Sialsr S p p anagl Sl
Jsuz) 98 o g 90,0 ) Jlaiol mhas )5 ol S azady,
Ce s Giali8l o (S S 4y Aol o8l (Y
Sy SSlas Vo ahanl aSgsbay wl Siale>
YIEV) azddle Jsb (5o, ,o L& FIVA)  Siaile>
OVIPY) azayy Job 5 (F7+) i auty ST o(ma b
il 1 oS

) S (sl (65,5l )3 eolituls y9e GlalS el
ad oo frwly Sl sols anaul 4 0S50 o, Sles 5
oS st o1 4 psliayed b gl Lyl wisjls Slie
SE GlapaslE)lg e 5 (2138 polie D3 p T Jol>
5ol o, 5 Jjals> .(Mahmood et al., 2016) <ol
alises a el b lae L6 cow (Lactuca sativa L.)
(Wang et al., 2016) <ol ooy 5,155

gl s o T j g ok pw g Lo 9 S i lojT

doddy ) g dzdilv Job
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ah (Giallyr Sy plizmen wilite slaled ;0 (g jeml

S i 4zl a9 Jiailex gty p oo g (SiS 5T Guibylg 45 F Jgu
Table 2. ANOVA for drought and temprature effects on germination and seedling growth of chard plant.

a> 4o

B T <l T S S W N
S.ov ol ermination Seed vigour Shoot length Root length
df rate
ShE Ly 122" 126883" 123" 261"
Drought
L°‘> ok ok Kk Hk
2 491 43933 4.57 1.11
Temperature
ox Sis g 0.29" 3691" 0.15" 0.03"
Droughtx temperature
U
30 0.08 337 0.03 0.01
Error
(1) Ol g i 19.6 15.2 10.3 12.3
CV (%)

a2 oo sl ae 00 9V Jleiol mdaw ;o o g Dglis o 5 4y e g %

* ** show significant difference at level 1 and 5%, respectively.



VWAV il V) sl e el pole 1o lame (slo s

S Nz azalS W) g GFidile (sl p b g (Sl 1.0 g

vy

Table 3. Effect of drought and temprature on germination indices and seedling growth of chard plant.

P @3‘“‘5‘? “)M . s
oo S G 35 i) azails Job azady) Job
Temperature (Jbwl ) Germination rate o A (o Hlw) (%0 L)
© Drought (MPa) (seed day?) Seed vigour Shoot length (cm) Root length (cm)
0 4.00+£0.29 2 379+£25 @ 3.64+0.17 2 1.85+0.057 @
-0.2 3.03+0.35° 257+12.8 b¢ 2.87+0.049 © 1.4440.088 b*
-0.4 1.94+0.10° 158+7.29 4 2.22+0.07 ¢4 1.16£0.039 <
o5 -0.6 1.07+0.17% 77.2£14.5 ¢ 1.89+0.10 ¢ 0.84+ ¢
-0.8 0.360.53+°f 10.4+£2.27 ¢ 0.52 +£0.063" 0.43+0.057¢
0 2.97+0.19° 302+10.4° 3.43+0.19° 1.65+0.057
-0.2 2.01+£0.16° 175£11.9 4 2.52+0.049 b 1.24+0.088 ©
20 -0.4 1.02+0.11¢% 64.9+11.1 ' 1.55+0.10 <f 0.84+ 0.066¢
-0.6 0.60+ 0.038%f 36.243.23 feh 1.24+0.050 2 0.84+4
-0.8 0.00f 0.00" 0.00 0.00f
0 2.21+£0.10° 209+ 7.14¢ 2.69+0.16 1.25+0.057 ©
-0.2 1.38+0.35°¢ 94.8+13.7 ¢ 1.742£0.0664%f 0.87+0.088 ¢
-0.4 0.82+ 0.053%f 26.9+2.09 feh 0.77+0.10 & 0.44+0.070 ©
15 -0.6 0.41+0.057°f 12.1£1.89 & 0.44+ i 0.45+¢
-0.8 0.00f 0.00" 0.00 0.00f

The values indicate means+ standard error
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oo 3 ial38l (Turan et al., 2013) 005 o Lo

G5 G C g a5 o 31 Codlad als
(Zhao et al., 2017) s,ls Slssen Guizs zli b
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Fig 3. Effect of salinity on proline content and SOD activity
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