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Table 1. Analysis of variance for root characteristic and physiological traits of two bread wheat cultivars under two

salinity levels
Mean squares
S.ov Seminal axil ~ Total Seminal and Stomatal Relative Chlorophyll  Shoot dry root dry
root length branch root length  conductance water content index weight weight
Cultivar 154.5" 449958™ 0.005"™ 57.18 53.797" 0.0008"™ 0.00004 "™
Salt 71186™" 21482209 2.66™" 997.43™ 15.13" 1.608™" 0.046™"
Cultivar x Salt 5250™ 468939" 0.009" 68.00" 0.032"™ 0.0007 ™ 0.0001"™
CV (%) 11.82 20.5 8.45 457 1.98 18.13

23.34

s o ra NS aoys 1o ) 9 ) B Jleiml mhaw o o re i 4 T
*,** and *** Significant at 5%, 1% and 0.01% probability levels; ns: not significant, respectively.
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Table 2. Means for root characteristic and physiological traits of two bread wheat cultivars under two salinity levels

Means
Seminal Total Stomatal Relative
Characteristic axil root Seminal and Chlorophyll Shoot dry Root dry
conductance water content - - -
length branch root 2 1 index weight (g)  weight (9)
(mol m*s™) (%)
(cm) length (cm)
Cultivars
Kavir 195.80a 1676.2 a 0.48a 73.65a 42.53a 0.491a a 0.086
Shiraz 190.24 a 1376.3 a 0.45a 70.27b 39.25b 0.478 a a 0.083
Salt
Control 252.68 a 2562.6 a 0.83a 79.02a 41.76 a 0.768 a a 0.132
150 mM NaCl 133.36 b 489.9b 0.01b 64.89 b 40.02 b 0.0201 b b 0.036

Wl s cime B 0o )0 O Jleil mhans ;3 LSD 051 51 eolail b ciulej] Jule 12 5 (ygiw o 40 S jie B> (gl o oSl
* Means followed by the same letters for each factor and each column are not significantly different by the LSD test at 5% probability level.

Sy b (295bg, athe a5l U paiS 08 90 Sojele b sla el g ads ;) gud) Dlae Sile duslie Y Jgux
Table 3. Means for root characteristic and physiological traits of two bread wheat cultivars 3 weeks after exposure to

salt stress
Salinity Seminal axil ~ Total Seminal Stomatal Relative Shoot Root
Wheat Chlorophyll - .
cultivars levels root length  and branch root conductance  growth rate index dry weight dry weight
(m) (cm) length (cm)  (mM. m*s™) (%) (9 (9)
Mean %C Mean %C Mean %C Mean %C Mean %C Mean % C Mean % C
Kavir Control 271.7a 100 2260b 100 800a 100 8256a 100 43.3a 100 0.756a 100 0.137a 100
150 mM Nacl 1199c 441 498c 22.03 112c 141 64.75c 784 41.7b 96.2 0.201b 26.6 0.035b 25.7
Shiraz Control 233.7b 100 2866a 100 876b 100 7549b 100 40.1c 100 0.781a 100 0.138a 100
150 mM Nacl 143.1c 62.8 487c 169 103c 11.8 65.05c 86.2 38.3d 955 0.202b 259 0.037b 21.9

Bl s e B 0o po B Jleil mhaes ;3 LSD 5051 5l soliil b st 12 50 S i By sl slonSile o yo (gl
* Means followed by the same letters for each column and each factor are not significantly different by the LSD test at 5% probability level.

Ggh bl )0 puS (08 50 gy 20,50 Slho  Swen lacy po F Jso
Table 4. Correlation for characteristic traits of two bread wheat cultivars under salt stress

Row Characteristic 1 2 3 4 5 6 7
1 Stomatal conductance 1
2 Chlorophyll index 0.39 ™ 1
3 Relative water content 0.85 ™ 057" 1
4 Shoot dry weight 0.98 ™ 0.40 " 084" 1
5 root dry weight 0.90 ™ 0.54 " 0.88 " 0.90 ™ 1
6 Seminal axil root length 085" 0.60 " 087" 0.83™ 087" 1
7 Total Seminal and branch root length 0.98 ™ 0.33"™ 083~ 097™ 0887 0847 1

EET TS
<

ol o gire juf g a0 o [0) ) Jlisl mhw o b pee cui g ans g

** *** and ns: Significant at 1%, 0.01% probability levels and not significant, respectively.
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Figure 1. The effect of salt stress on (a) Seminal axil root length, (b) Total Seminal and branch root length (cm), (c)

Stomatal conductance and (d) Relative water content of two wheat cultivars. Means followed by the same letters are
not significantly different by the LSD test, at 5% probability level.
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ABSTRACT

The development of seminal and lateral root system plays a major role in plant access to water and
nutrients under abiotic stress, especially salinity. In order to understand the relation between root growth
responses and shoot physiological indices of two bread wheat cultivars contrasting in salt tolerance
(Kavir and Shiraz), a greenhouse experiment was conducted with two salinity levels (0 and 150 mM
NaCl), growing in PVC tubes. Salinity decreases seminal root length, total root length, stomatal
conductance, relative water content, chlorophyll index, shoot and root dry weight when compared to
control. Although, the values for most traits in salt-tolerant cultivar were more, but seminal root length,
total root length and relative water content were less than susceptible ones under salt stress. A significant
correlation was observed between root growth characteristics and physiological responses under salt
stress. Thus, given the similar effects of salinity on growth characteristics of roots and shoots, it seems
that root growth responses can be used as a valuable index for screening salinity tolerance. Because,
salinity is caused to reduce the plant's ability to absorb water, resulting in a rapid decline in growth rates
associated with a series of physiological changes and finally leads to osmotic stress effects.
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