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Investigation of the effects of salt stress on some physiological and biochemical
characteristics of different landraces of fenugreek (Trigonella foenum - graecum L..)
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ABSTRACT

Fenugreek is one of the important medicinal plant that used in the pharmaceutical industry. In order to investigate the
effects of salinity stress on relative water content, membrane stability, total chlorophyll, sodium, potassium, sodium
to potassium ratio and proline, a factorial experiment was conducted in a completely randomized design with three
replications in 2013. Experimental treatments were combination of eight fenugreek landraces (Isfahan, Tabriz,
Hamedan, Sari, Challous, Amol, Mashhad and Yasooj) and four salinity levels (60, 120 and 180 mM NaCl and tap
water as a control). Comparison of treatment means revealed significant differences among different salinity levels on
relative humidity, membrane stability, chlorophyll a, chlorophyll b, total chlorophyll, sodium, and potassium and
proline amount. Different levels of salinity led to significant reductions in all of measured in except of proline,
sodium and sodium to potassium. The maximum amount of physiological and biochemical characteristics belonged to
control (0 mM). The maximum of sodium, sodium to potassium and proline were observed in the salinity level of 180
mM compared to control. Between landraces, Challous, Mashhad, and Isfahan showed the highest amount in most of
the studied characteristics in comparison with others. According to the results, these three landraces can be
considered as the landraces which contains genes of salt tolerance that could be used to improve genotypes with high
potential yield in salin condation.

Keywords: chlorophyll, environmental stress, membrane stability, proline, relative water content (RWC).
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Table 1. Analysis of variance of the studied traits in medicinal plant fenugreek

Relative .
S.0.v df  humidity Chiorophyll - Chlorophyll Total Mempr_ane Sodium  Potassium Sodlum o Proline
a b chlorophyll  stability potassium

content
Landrace (A) 7 24737 476" 5017 19.34” 68.197 0927 112.85" 0.01™  38.027
Salinity (B) 3 419.73"  30.70™ 17.03" 90.66™ 49053™ 7357  226.91 0.05"  96.81"
AxB 21 0.44™ 0.12" 0.06" 0.30™ 0.30" 0.05" 0.93™ 0.001™  0.68™
Error 64  20.39 0.32 0.07 0.28 5.42 0.01 2.08 0.00001  1.15

2o, 0 5 ) mhaw jo glo e g (5l S nE S Ay i

% NS

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

e yze Slao uSile S 5] ilises slaeses flin ¥ Jsor

Table 2. Comparison of the different fenugreek landraces for the studied traits

Relative

Total

Membrane

Landrace water Chlorc;p?\ly\/lll a Chlor(;p?\zllll b chlorophyll stability POtaSilum Pr(;llge
content (%) (mg/gfw) (mg/gfw) (ma/gfw) %) (mg/g) (um/gdw)

Esfahan 71.00° 5.62° 4.41° 10.03° 67.85° 22.06° 8.88°
Tabriz 61.27% 5.10° 3.63% 8.73% 61.73% 16.00% 5.98°
Hamedan 59.40% 5.01% 3.51% 8.52¢ 61.17° 15.96° 7.19¢
Sari 61.09% 5.33" 3.76° 9.09° 63.88" 18.18¢ 7.23¢
Challous 66.01% 6.442 5.02? 11.46° 64.48° 23.49* 11.26
Amol 57.85° 5.45™ 4.24° 9.69° 63.08™ 16.75° 8.36°
Mashhad 68.13% 6.29° 4.89° 11.18° 66.75° 20.05° 10.14°
Y ass00j 62.55% 4.59¢ 3.29° 7.88° 62.20% 15.35 6.89¢

Al 218 oL )0 oy 2090 Slio (1 Silie 5 (50 iliee slacibale 5B Y Jgus

Table 3. Effect of different concentrations of salinity on the studied traits in medicinal plant fenugreek

Salt . Relative Chlorophylla  Chlorophyll b Total Meml_)ljane Potassium Proline
concentration water content (mglgfw) (mglgfw) chlorophyll stability (mglg) (um/gdw)
(mM) (%) (mg/gfw) (%)
0 67.86° 7.03° 5.04° 12.07% 69.88° 22.89° 5.82¢
60 65.68° 5.37° 4.45° 9.82° 63.76" 18.10° 757°
120 61.65° 5.21° 3.83° 9.04° 63.00° 17.03° 9.08"
180 58.47° 431° 3.07° 7.38° 58.93° 15.90° 10.50°
Ay ad @=1)) Jbogee @ dupe 658 8 &y o

P=+1+0) o gme sylal L5l (5,90 40 0095 il
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