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Table 1. Some soil physicochemical characteristics used in experimental pots

EC ) pH P (ppm) K Total N ?;;?EQ:,C Sand Silt Clay  Specific Soil Mlc:)gture in
- 0, [0) [0) [0) i

(dS.m™) (ppm) (%) (%) (%) (%)  gravity (Volumetric %)

3.42 7.53 5.92 141 0.01 58.18 12.82 29 1.6 36.5

bt lasT U3 oalitd 3550 OF plemnd s S35 - sz
Table 2. Water chemical characteristics used in experiments
Ca? Mg?* CO;~ HCOy Na* K* cr So*
Water  ecgsm?l)  pH  SAR™ 4
sourse (meq I»l)

Well 2.8 8.05 3.9 9.7 8.42 0 2.89 11.74 0.1 17.31 9.75
Spring” 10 8.00 28.83 3.26 12.88 0 2.77 80.73 0.21 86.48 7.82

*The salinity of spring water was 500 dS.m™, which was diluted fifty times for testing.
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Table 3. ANOVA of morphological characteristics of Berberis vulgaris under different salinity levels

Mean square

Source of . Number
variation df Canopy Canopy Canopy Canopy Dlar:feter of new ’\cl:;r::)xr
height diameter volume surface collar basal branches
shoots
Salinity *x x *x * ns sox o
4 107.60 743.833 192800.0 294155.96 5.661 1.600 17.33
treatments
Eng:LTf”ta' 10 0.200 18.100 746550.21 17563.33 7.357 0.200 1.467
Total 14
C.V. 8.03 10.77 14.03 14.34 23.09 37.26 30.27
ns, *, and **: not significant and significant at 5 and 1% probability levels, respectively.
e =Y Jsds aslsl
Continued Table 3. ...
Source of " Mean square
variation Number of Total leaves Leaf area Leaves dry Leaves damage percentage at
leaves per plant area index weight high temperature
Salinity 4 160810.26™ 1896776.03™  0.070™ 318.351" 4900.00”
treatments
Eng:Lr;‘f”ta' 10 15509.86 52893.37 0.008 2.655 73.333
Total 14
C.V. 11.31 10.16 13.37 6.81 15.11

ns, *, and **: not significant and significant at 5 and 1% probability levels, respectively.
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Table 4. Means comparison of morphological characteristics of Berberis vulgaris under different salinity levels

Traits
Salinity treatments Cano Number of
(ds.m? 0Py Canopy Canopy volume Canopy Number of
height . 3 2 new basal
diameter (cm) (m°) surface (cm°) new branches
(cm) shoots
3 10.00a 18.83a 0.5286a 280.57ab 1.333b 7.666a
6 7.23b 19.66a 0.4110b 328.52a 2.333a 3.333b
9 4.33c 19.50a 0.2406¢ 315.89% 1.000bc 3.666b
12 3.33d 7.00b 0.2732c 41.25¢ 1.000bc 1.000c
15 3.00d 3.33b 0.2334c 8.89d 1.000bc 4.333d

In each column, means with common letters are not significantly different at 5% probability level (Duncan test).

e =¥ Jsas alsl

Continued Table 4. ...

- Traits
Salinity treatments
(dS.m™ Number of leaves Total leaves Leaf area Leaves dry Leaves damage percentage
per plant area index weight at high temperature
3 1378.8a 3446.8a 0.6917b 39.366a 13.33a
6 1203.3a 2643.9b 0.5760bc 27.208b 13.33a
9 1202.6a 2069.1c 0.9128a 23.633c 73.33b
12 853.3b 1514.1d 0.5177c 15.809d 86.66b
15 865.3b 1643.2d 0.6327bc 13.471d 96.66¢

In each column, means with common letters are not significantly different at 5% probability level (Duncan test).
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Table 5. ANOVA of physiological characteristics of Berberis vulgaris under different salinity levels

Source of Mean square
variation Total chlorophyll  Chlorophylla ~ Chlorophyllb  Carotenoids Prolin Total suger
Salinity 4 6036.324** 5321.88** 35.784%* 5.408%%  265100%%  283.928**
treatments
Experimental error 10 341.533 339.423 4711 0.515 2.841 7.507
Total 14
C.V. 13.19 18.01 12.06 18.57 4.49 22.99

ns, *, and **: not significant and significant at 5 and 1% probability levels, respectively.

=0 Jss aalsl
Continued Table 5. ...
Source of . Mean square
variation Leaf anthocyanin Leaf phenol Leaf antioxidant activity Cell wall stability
Salinity 4 35 471** 1112.851** 1362.146** 958.952ns
treatments
Experimental 10 2.795 11.165 23.804 8.250

error

Total 14

C.V. 12.32 14.45 11.10 4.80

ns, *, and **: not significant and significant at 5 and 1% probability levels, respectively.

S e ol o ails o S5 S5 slauas b (ke alis 5 50>
Table 6. Means comparison of physiological characteristics of Berberis vulgaris under different salinity levels

Salinity treatments Traits
(@s.m”) Total chlorophyll Chlorophyll a Chlorophyll b Carotenoids Prolin
3 110.655b 102.769b 7.885b 3.204bc 22.291c
6 59.377c 53.788c 5.589b 2.392c 27.124b
9 161.587a 146781a 14.805a 5.564a 44.676a
12 61.837c 52.095¢ 9.742h 4.141b 26.726b
15 62.203c 54.112¢ 8.090b 2.391c 21.556¢
=5 Jods sl
Continued Table 6. ...
Salinity treatments Traits
(ds.m™) Total suger Leaf anthocyanin Leaf phenol Leaf antioxidant activity
3 47.172a 28.120a 17.502d 29.032d
6 27.728b 21.717b 30.823c 64.104bc
9 31.354b 21.819b 38.288b 72.850b
12 28.354b 19.482b 68.726a 85.998a
15 21.042c 20.080b 29.430c 56.365¢C

In each column, means with common letters are not significantly different at 5% probability level (Duncan test).
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Abstract

To investigate the effects of irrigation water salinity (3, 6, 9, 12, and 15 dS.m™) on
morphophysiological characteristics of seedless barberry (Berberis vulgaris L.) aerial parts, an
experiment was conducted using drained big pots in a completely randomized design with three
replications at the central station of National Salinity Research Center, Yazd during 2018-2021
years. The salinity levels affected the height, diameter, area, and volume of plants canopy,
number of new branches, number of new basal shoots, number of leaves per plant, total leaves
area, leaf area index, leaf dry weight, leaves damage percentage at high temperature, amount of
total chlorophyll, chlorophylls a and b, carotenoids, proline, total sugar, leaf anthocyanins, leaf
phenols, and antioxidant activity significantly (P<0.01). Based on the results, B. vulgaris
tolerated the salinity stress well. Despite the growth reduction at salinity levels above 9 dS.m™,
plant physiological resistance was observed through the production of secondary osmolytes and
survival under saline conditions up to 12 dS.m™. Accordingly, in suitable barberry production
habitats, it is possible to take advantage of water resources and saline soil to grow seedless
barberry, especially to increase phenolics, by ture management of the root environment and
control of the saturated soil extract salinity up to 12 dS.m™.

Keywords: Leaf area index, salinity, chlorophyll, proline, phenol, antioxidant activity.



