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The effects of magnesium on the growth and physiological
characteristics of Syrian bean-caper (Zygophyllum fabago) in saline
conditions
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Abstract. In order to investigate the effects of salinity and magnesium (Mg) on the growth parameters, physiological
characteristics and contents of some metabolites in Syrian bean-caper (Zygophyllum fabago) plants, a factorial
experiment with completely randomized design was performed and carried out in perlite with Hoagland solution. The
treatments were combinations of two levels of salinity (0 and 300 mM NaCl) and three levels of Mg concentration (0, 2
and 6 mM excess to the standard Mg content of Hoagland solution). Salinity did not change the fresh weight of the
plants, but application of Mg in the growth medium of plants increased the dry weight significantly. Salinity reduced
the leaf area, but the presence of Mg improved and even increased the leaf area of the plants. The Mg reduced NAR,
while increased LAR and RLGR. Salinity decreased the RLGR. The interaction of salinity and Mg increased and
improved RGR, LWR, RLGR. The tolerance index in salinity treatments increased with the presence of Mg. The R/S
ratio showed a significant increase only in salinity condition, however, Mg moderated this ratio. Salinity reduced the
photosynthetic pigments, however, application of Mg largely alleviated this decrease. The interaction of salinity and Mg
increased the total sugar content of the leaves and reduced the total sugar content of the roots. Salinity and Mg reduced
the total proteins content of all the organs of the plants. In general, salinity had a negative effect on the physiological
parameters of the Zygophyllum fabago plants, while the application of supplementary Mg improved the growth indices
and increased the plants tolerance against salinity.
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1) Relative Growth Rate (RGR) = (1/W) (dW/dt)
2) Net Assimilation Rate (NAR) = (1/LA) (dW/dt)
3) Leaf Area Ratio (LAR) = LA/W

4) Specific Leaf Area (SLA) = LA/LDW

5) Leaf Weight Ratio (LWR) = LDW/W

6) Relative Leaf Growth Rate (RLGR) =
(1/LA) (d LA/dt)
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Table 1. The effect of salinity and Mg on fresh weight, dry weight, leaf area, total chlorophylls, total carotenoids,
growth parameters, TI and R/S of Z. fabago (4 replicates + SE). Similar letter are not significantly different at the 5%

probability level. ns*, ** and***: non-significant and significant at 5, 1 and 0.1% probability level, respectively.

Salinity Mg Fresh Weight Dry Weight Leaf Area Total Total .
(mM) (mM) (¢/Plant) (¢/ Plant) (Cm?) Chlorophylls Carotenoids
(ng/g FW) (ng/g FW)
0 3.424+0.0976 b 0.4074+0.0374 cd 3.84+0.127 ¢ 36.357+0.314 a 9.188 £0.098 a
0 2 6.498+0. 2890 a 0.46040.0440 be 5.136 £0.250 ¢ 32.004 £0.254 b 7.607 £0.109 b
6 3.467+0.1287 b 0.371+0.0088 d 6.590 £0.093a 29.701 £0.325d 6.110+0.092 ¢
0 3.391+0.4497 b 0.347+£0.0195d 2.492 +0.116f 21.086 £0.018 f 5.512 £0.095 d
300 2 3.180+0.4039 b 0.5294+0.0125 ab 4.333 +£0.230d 232340410 ¢ 5.548 £0.123 d
6 3.936+0.2052 b 0.604+0.0084 a 6.067 £0.165b 30.977+£0.282 ¢ 7.340 £0.0892 b
Salinity Mg RGR NAR LAR SLA LWR
(mM) (mM) (g/kg Day) (g/m? Day) (m?/kg D.W) (m%/kg) (kg/kg D.W)
0 0.072+0.0038 cd 9.61£1.19b 7.63+£0.626 ¢ 31.62+8.17 a 0.35+0.10 ns
0 2 0.077+0.0041 be 5.58+0.70 ¢ 14.04 £1.182 a 31.97+1495a 1.85+1.33 ns
6 0.068+0.0009 d 5.86+0.22 ¢ 11.71 £0.281b 33.00+2.33 a 0.54 £0.02 ns
0 0.066+0.0022 d 10.55+0.52 ab 6.24 £0.151¢c 11.68 £1.52 b 0.64 +£0.09 ns
300 2 0.083+0.0010 ab 12.01+£0.73 a 6.92 £0.361c 19.67+291b 0.45 £0.10 ns
6 0.088+0.0006 a 10.98+0.35 ab 8.03 £0.214c 15.17£097b 0.66 +£0.02 ns
S::;;;;y (11:1451) (cml}/fn(fl:)ay) TI (Shoot) TI (Root) TI R/S
0 0.99+0.0013 d 1.001+0.088 ¢ 1.000 £0.117 b 1.001 £0.092 cd 0.165 £0.005 b
0 2 0.137+0.0010 a 1.099 £0.124 be 1.316 £0.015 ab 1.130 £0.108 be 0.204 £0.024 b
6 0.120+0.0006 b 0.891 £0.030 cd 1.040 +£0.080 b 0.912 £0.022 d 0.195 +£0.020 b
0 0.081+0.0019 e 0.740 £0.053 d 1.540£0.038 a 0.854 £0.048 d 0.349 +£0.024 a
300 2 0.104+0.0021 ¢ 1.302 £0.042 ab 1.287 £0.181 ab 1.300 +0.031 ab 0.165 £0.026 b
6 0.117+0.0011 b 1.471 £0.044 a 1.569£0.139 a 1.485+0.021 a 0.178 £0.021 b
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Figure 1. The effect of salinity and Mg on soluble sugar content of Z. fabago (4 replicates + SE). Similar letter are not
significantly different at the 5% probability level. ns,*, ** and***: non-significant and significant at 5, 1 and 0.1%

probability level, respectively.
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Figure 2. The effect of salinity and Mg on insoluble sugar content of Z. fabago (4 replicates + SE). Similar letter are
not significantly different at the 5% probability level. ns,*, ** and***: non-significant and significant at 5, 1 and 0.1%
probability level, respectively.
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Figure 3. The effect of salinity and Mg on total sugar content of Z. fabago (4 replicates £ SE). Similar letter are not
significantly different at the 5% probability level. ns,*, ** and***: non-significant and significant at 5, 1 and 0.1%
probability level, respectively.
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Figure 4. The effect of salinity and Mg on protein content of Z. fabago (4 replicates = SE). Similar letter are not
significantly different at the 5% probability level. ns,*, ** and***: non-significant and significant at 5, 1 and 0.1%

probability level, respectively.
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