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Abstract

In order to investigate the combined effects of temperature and salinity stress on seed germination properties of ziziphus
(Ramlik), a factorial experiment conducted at seed technology laboratory of Agricultural Sciences and Natural Resources
University of Khuzestan in 2019. The experiment was arranged as complete block design with three raplications. First
factor was salinity (0, 50, 100, 150, 200, 250 and 300 mM) and second factor was temperature (5, 10, 15, 20, 25, 30, 35
and 40 °C). Results of the experiment revealed that there was no seed germination in 5°C, 10°C at all salinity treatments.
Seed germination and seedling growth were declined at all temperature treatments bythe increase in salinity concentrations.
Salinity tolerance threshold of Ramlik at 25 °C was 173 mM but as temperature increased to 35 °C, it declined to 150 mM.
The highest seed germination properties of Ramlik were observed at 25 °C. increase An in salinity led to a lower seed
germination rate. As Ramlik seeds were capable to complete their germination at 250 mM salinity, this plant is categorized
as semi saline tolerant tree during the seed germination stage.
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Table 1. Analysis of variance the effect of salinity stress and temperature on
the seed germination properties of Ramlik
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Table 2- Quantification of seed germination responses of Ramlik to salinity under different temperature
regims using three parameter sigmoid model
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Figure 1- Curve fitting of germination data of Ramlik under combined effect of salinity and different
temperature regims using three parameter sigmoid model
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Figure 2- Interaction effect of salinity and temperature on Ramlik germination index
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0¢ 0 04 0° o 5
0¢ 0 04 0° o 10
0° 0.5! 60mno 4.80 kim 13.33 ik 15
0.57 1.57¢4 241.330de 16.48% 57.33¢ 20
1.192 2.19* 372.22 25.27* 732 25 >0
0.81° 1.529 302.6° 22.15% 682 30
0.53¢ 1.20% 273.3b 20.26 65.33%® 35
0¢ 0 04 0° o 40
0° o 04 0° o 5
0¢ 0 04 0° o 10
0¢ 0.50' 61.33m 4.44k-m 12i! 15
0.50¢ 1.06i 169.3¢h 11.91¢e 41¢f 20
100
0.554 1.73b 305.3° 21.040 58be 25
0.544 1.24fe 225.3¢f 16.26%f 494 30
0.484 0.66M 134.6M 9.02M 361 35
0¢ 0 04 0° o 40
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Table 3- Continued ¥ Jgde dalsl
TR oo
Shoot length (cm)  Root length (cm) Percentage E’C) Salinity (mM)

0° 0 04 0° on 5
0° ol 04 0° on 10
0° 0.50M 35.66mp 2.71"% 9.33kim 15
0.504 0.63M 80 kim 531 21.33" 20
0.534 1.21f 260.2 16.91¢ 41.66 9f 25 150
0.534 0.69" 117.51 11.45¢h 30.66¢ 30
0.504 0.67" 113.31k 7.60 ik 21.33"h 35
0° ol 04 0° on 40
0° 0 04 0° on 5
0° 0 04 0° on 10
0° 0.50 36"op 2.55%° 9.33 kim 15
0.504 0.53Mi 94.66im 6.95 ik 20 hi 20
0.504 0.6 86.667™ 8.60 M 20.66M 25 200
0.534 i0.50 97.33 7.35 ik 21.33"h 30
0.504 hig.65 80 kim 5.26 21.33"h 35
0° 0 04 0° on 40
0° ol 04 0° on 5
0° ol 04 0° on 10
0° 0 04 0° on 15
0.504 0.50! 25.33 ¢ 2374 5.33[mn 20
0.504 0.61M 27™4 1.78 mne 5.66kn 25 250
0.504¢ 0.50! 33.33m 3ko 6.66 k0 30
0.504 0.50! 17.33m4 1.11m 4.00 mn 35
0° ol 04 0° on 40
0° 0 04 0° on 5
0° ol 04 0° on 10
0° ol 04 0° on 15
0° 0 04 0° on 20
0° ol 04 0° on 25 300
0° ol 04 0° on 30
0° 0 04 0° on 35
0° ol 04 0° on 40

.xjx,i_.,&;_b.gj;g.uJ)‘c&lgg)hTL\;Jj\o}:.»,apdf}.‘.ﬁJ;J;L::\J.o\

Numbers with common letters in each column are not statistically significantly different from each other

Ll o 2l oy sbar s S ple slac Il ol
SENPERE UESRPPRANE g A sl 1S
Sp—bio oS e S e 5 YL by B0
NG5 5 e 2131 L (Gairola et al. 2011)

G e 1A s gad p3led (1448) ,051 5 0l

53 Do 79y Y dlawl gy VL Gl o ) 5o
S Uil r oDy g SLEE DU ol 5 rd
3ols dbe 415 g8 B e Sl jlst Ll e

by ;5 owen .(Khan and Ungar, 1996)4. L
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431 5 Sl a3 e glos 3 S g, sbay L2l
5B a,lys sl plosit g3 (F JSC8) Ay i
ANl 5 Aoy b IS sy IS b Ctlies -
A5 4S s> 0lis Zo mauritiana Lam S ¢ ol
5 @1 lgmmn ol 0ad o el Lol 550
men 25 g oS oyl el lapll T ity
SLS S bl g oo 53 1o pedle & dd e ts
25 Gt A5 s 55 s p e el gl s
.(Bhatt ez al., 2008) sl il OT Hldds 503 S
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5 Jd5 S ol (T (Sl 03,80 13 655 23
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(Agrawal et al., 2013) oL i1 530 6, 55
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Figure 3- Ramlik seed vgior changes under combined effects of temperature and salinity stress
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