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[Medicago laciniata (L.) Mill]
The role of some metabolites on the osmotic adjustment mechanism in annual cutleaf

medic [Medicago laciniata (L.) Mill] under drought stress
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Fig. 1. Curve of soil moisture (PF) for measurement of soil water potential in pots
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Table 1. Summary of Analysis of variance of soil water potential and genotypes effects on RWC, Osmotic potential, Osmotic adjustment, Proline,
Soluble sugars and soluble proteins

MS Sl Kl

@1 a2 ST (e S sime & ol Jomiley & ool s oAsn Jslows slas Jsloms o555
df. &£, Osmotic Osmotic Proline Soluble Soluble
RWC potential adjustment (mg/g Fwt) sugar protein
S.0. V. Ol i pe (%) (MPa) (MPa) (mg/g Dwt) (mg/g Fwt)
Block &S 2 23.45%%* 0.005™ 0.002™ 6.62™ 153.2™ 0.7528%**
Genotype (G) S 1 1156.5%* 0.26** 0.139** 1930.5%* 13114.6%* 32.5%%*
Water potential (WP) T Jailsy 3 2108.7** 0.58** 0.377** 2862.9** 3815.5%* 21.22%*
G x WP Joeily X 555 3 279.2%%* 0.098** 0.22%* 111.5%* 870.3%* 10.04**
Error (155 14 2.85 0.005 0.001 5.6 118.8 0.177
C.V.% I S _ 227 4.10 13.05 6.30 8.10 7.50

** and *: Significant, significant at 1% and 5% probability levels, respectively.
ns: non-significant
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Table 2. Mean comparisons for elements concentration and soluble protein of leaf in drought sensitive and tolerant genotypes of cutleaf medic under
different soil water potential

=t ol Py 2 Jsbome 550
K" Ca®* Mg* Zn** Soluble Protein
(mg/g Dwt) (mg/g Dwt) (mg/g Dwt) (mg/g Dwt) (mg/g Fwt)
Sl O ity e e e e e e e Jooe ol e
Soil water potential (MPa) Sensitive Tolerant Sensitive Tolerant Sensitive Tolerant Sensitive Tolerant Sensitive Tolerant
-0.03 28.40 ¢ 29.20d 12.7d 12.7d 2.81b 2.94b 0.091 a 0.093 a 8.5a 8.1a
-0.10 30.04 ¢ 32.63 ¢ 139¢ 145¢ 298D 3.11b 0.090 a 0.091 a 3.8b 72a
-0.20 32.81b 42340 14.7b 163 b 2.83a 337a 0.062 b 0.071b 2.7¢ 73 a
-1.00 36.62 a 46.72 a 16.7 a 17.1a 2.75b 356a 0.042 ¢ 0.061 b 1.8d 59b

s 13 Sme ;S;I: laalsdin 05037 olusl s dep 330 Jlaz>| Cl:.—:): GobT b 5105 a5 aS 2he o slyls _gu;nijl.:n [Py
Means followed by the same letter, in each column, are not significantly different at 5% probability level- Using Duncan Multiple Range Test.
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Table 3. Summary of Analysis of varicance of soil water potential and genotypes effects on K*, Ca®", Mg*" and Zn*"

(MS)  cla e Kk

6315 amys - S (e S
df. K" Ca® Mg* Zn*"
S.0. V. S (mg/g Dwt) (mg/g Dwt) (mg/g Dwt) (mg/g Dwt)
Block <S5 2 0.407" 0.114™ 0.004™ 0.0001™
Genotype (G) S 1 288.48%* 5.93** 1.055%* 0.0002%*
Water potential (WP) ST sl 3 181.21%** 17.9%* 0.047* 0.002%*
G x WP Jemily x 5 535 3 29.13%* 0.724** 0.172%* 0.00007 ™
Error Lo 14 2.75 0.129 0.015 0.00003
CV.% Sk _ 4.7 2.42 4.05 7.48

Jl.ss'.u}:‘c ns .\..Zbda Y IARSI C)Ja.» BERSEYY )lsw odias Olis L S a
** and *: Significant at 1% and 5% probability levels, respectively.
ns: non-significant
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The role of some metabolites on the osmotic adjustment mechanism in annual
cutleaf medic [Medicago laciniata (L.) Mill] under drought stress

Ghorbani Javid, M., F. Moradi?, Gh. A. Akbari’, I. Allahdadi*

ABSTRACT

In order to study the role of some metabolites as proline, soluble sugar, soluble proteins and inorganic solutes
on osmotic adjustment mechanism and variation of water relationship in cutleaf medic [Medicago laciniata (L.)
Mill] under drought stress, a greenhouse experiment was conducted in 2004, at the Agricultural Biotechnology
Research Institute, Karaj, Iran- using a factorial arrangement in RCBD with three replications. Two genotypes of
cutleaf medic, sensitive and tolerant to drought stress was treated in four levels of water stress including: -0.1,
-0.2, and -1 MPa as low, medium and high stress levels, respectively and normal condition (FC = -0.03 MPa).
Results indicated that high stress decreased RWC of sensitive genotype. Increases in organic metabolites
accumulation as Proline, soluble sugar and inorganic solutes as potassium were associated with a decrease in
osmotic potential in tolerant genotype as compared to sensitive genotypes. This study revealed that osmotic
adjustment, through increasing slouble sugar and potassium ion was considered as an important mechanism for
drought tolerance in annual cutleaf medic, as in tolerant genotype, it was almost twice in comparison with

sensitive genotype.

Keywords: Annual cutleaf medic, Drought stress, Osmotic adjustment, Proline, Soluble sugar, Soluble

proteins, Water relation.
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