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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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5) Leaf Weight Ratio (LWR) = LDW/W
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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 0.407+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 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 10.984+0.35 ab 8.03 £0.214c 15.17£097 b 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.

J5 a8 lgime pomieie 5 e SISl ol ml
LS, IS o8 Glgime p (g9 kol Sl as ol lis S
Sy JS ad 5 mie 5 Gyed GESpRp Sl (Jy e
cxge me 5 Syph b ollS plejes jled .l o sxe
ol 1 el a5y S i lsie o ine Ll
alo J5 w8 Glyime p pajeie 9 6y90 GRS Ry 9 Sy
S s Ol s sl 4 ol o0 jude Al o el o e
a5 Sl 51 ol b sl 0390 il JS 0id (glyims 4
cdale b oo jaie Hlegs a5 oy las a8l IS w8 glgioe (59,
Bl IS aB lgime o loime Uil el Yoo dio ¥
g0 $y90 Jlesd 50 pujrie Vb Hlade 80 5 isren ol
W8 Al S aid o o s iuliél
S5 adyy J5 0 gliome 6V sy il 5 S Y IS
3 35290 DMl azly cul e 5 et sbajles
GS ey Sl g s 9 (5590 bl Sl Cenl pagine ¥ SO
J5 a8 Slgioe o pme Dl o Coge Dol a4 90 QT O
Gl ) i) a8 Sl 4 6yeh g e Wileads ads,
Sz 5 05 cge 90 ol Glosed 3515 a5 Il wilosls
el 00l 8 u.,.mlf
O 95 slgimo

ol Sy S iy Glyiome p ()90 Sl 5 Jeol> il
S5 g lgiome ylo sme 1ol crge vy 9 (590 oS Bl

Slyin o ine al38l el te ot 0 oS sl
Jsloeal 08 glymme 00,5 wald 4y Cod Sy Jolonals 038
Foble) mpio bopls sypd b oead s oS 3 Sy
ol lad wals ol S a4 cond gyl s (a8 (Yoo Lo
Sl Hlas o pme NS e Yae LoV cdale L Jg
55y Jslousl a8 slyin 2 5,58 Sl ol s
30 e Slens O lid sald 4 cad (gl gme B
Noaideo 7oble )5 5 jlogine RIB1 Yoe oo ¥ cibale
@ S bralle Jolmal wid (lgzme Jlopae 2alS el
booas jlews o8 jo a8l Jolomel o8 (glgime 0l calis
Slosine il Mmoo # Sl b i b ol (60
Vockl b e b (Jy ol plas sals olS 4 ces
i ady;y Jolowel o 0l lis jlo sme M Voo Lo
cé 5 15 ead Jleel slajles ;b cou asle Joloul aus
) ada) Jolowel aid (slpioe o (5)lo gine DS (6558 (o
Slyome jo o gxe rals £ cdale b oo g Jlows olas las
Vockle o Jgools plas sald 4 cas ady, Jelowel 03
olS ;o ady; Joloxali wid slgizes ol lid jlo goe M
Sl Msaishio ¥ Cle L i b plss (65 b o o
o e fogine ol Nga oo § il b Jj o ine
(Y JS5) ols ylas wals

ads) g basle LS p S w8 (slgine

135/\Y0


http://dx.doi.org/10.52547/nbr.8.2.130
https://dorl.net/dor/20.1001.1.24236330.1400.8.2.5.6
https://system.khu.ac.ir/nbr/article-1-3418-fa.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

[ DOR: 20.1001.1.24236330.1400.8.2.5.6 ]

[ DOI: 10.52547/nbr.8.2.130]

Nova Biologica Reperta 8(2): 130-141 (2021)

OF Yo EY ¥ o lod h ale o pole o Cgi sloasily

In-soluble sugars content (mg/g DW)

cxcwl P <.

| P4 Wasly | Fig)
o Two-Way ANOVA: Two-Way ANOVA:
Lwo Wary ANOVA F (Salinity) = 0.786= F (Salinity) = 4.468=
B F (Salenity) — 18433 F (Mg)=3.672" F (Mg)=50.032"
a FMg=371 F (Salinity*Mg) =53 471" F (Salinity*Mg)=34.971"

a

. Y ' . Y f
Mg (mM)
Control Salinity

O gl 50 o sae NS pae il LSy By, (SE £ 1,55 §) Sasiul Jglomal 08 Glgize p mojuio 5 5,50 3l =Y S5
Ad goae g g oy /) VWD ool e o 6l pme [0l o 5 4 NS g ¢ s

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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probability level, respectively.
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