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Evaluation of Salinity Tolerance of Withania (Withania coagulans Dunal.)
Based on Some Morphological and Physiological Indices
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Fig. 1. The effect of sdinity stress on the content of leaf proline (A), lonic leakage percent (B),

Chlorophyll fluorescence (C), shoot dry weight (D), root dry weight (E) and root to shoot dry weight
ratio (F) in Withania coagulans. Means with similar letters in each column had no significant
difference at 5% level of probability using Duncan’s multiple range test.

039 (D) lep plail i (459 (@) Jedg S el jold (D) g ceiis o yd () (rdg Jlake p (6)ed i =Y S
v ;o Wl wlin slad > e o 0 S R E W {00 ab)u.; oS (C) ‘_,’4‘91& rn‘d.;‘ L Ay, S 099 S g (C) o S

5,105l e WS (Sl slasels iz g0 1Y Jless|

AN



SHlon 5 bl

ewbebes) b S
S gl

Oelee 28l oS iy Syl el RLIS g mad WIS Sed g5 55 50 30 (6,50 A5 ol Rl L
Voo Jlesd jo g 0als o mpe el OAIFD 5 YWOY i & LSS )z jo Sy mhaw 0 ieS 5 (G yiion
Yoo a0 Sy o aSilio cpmiz et ol Lis L2alS TV aald ) o 45 aal s 45 wis LIS Vaa Lo
(ARY L) ol plas palS 72V aall ay Cas a5 090 ao e yio il FAY e ol WIS (Vee Lo
ada ) Job

aloy Job i &5 00 aseie (- JS0) Sile anlie g 4ty Jsb o pSojlul 5l Jols sloazs b
Jolo Yse oo Voo clale b uo wllS Lo 5o (o Bl YIFF) ala; Jsb (5S35 wals 3 (el VYY)
DIVF Voo oo Yoo Cllile b paaly WIS Lo o diy, Jsb conizred -0l Lis Lials 78 salds 4 a5 0

Sls Glas EalS VOV wals 4 o aS 35 ye Sl

250

a
) 200 4- t
be 4.
s d -2 =
2T P11 E m d . a2
9 & o . el 'J
= =
%ﬁ 5 100 1 g — T g {;z,
TR B R EE N B — iz
& 0 1
o] 50 | 100 | 150 ) 200 50 100 ) 150 | 200
el NatCl kL
o b o tas B
il h\':a—ﬂl‘;‘:-e) TR ;5'-“;-&;-1 (¥ ohis) (590 sl sland
Salinity treatmants_ (mM) = Salinity treatments (mM)

Fig. 2. The effect of salinity stress on leaf area (A) and root length (B) in Withania coagulans. Mean

with similar letters in each column had no significant difference at 5% level of probability using
Duncan’s multiple range test.
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Fig. 3. The effect of salinity stress on survival percentage in Withania coagulans. Means with similar

letters in each column had no significant difference at 5% level of probability using Duncan’s
multiple range test.
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Evaluation of Salinity Tolerance of Withania (Withania coagulans Dunal.)
Based on Some Morphological and Physiological Indices

F. Nourollahi*, E. Ganji , M. Tatari and A. Asgharzade!

Withania (Withania coagulans Dunal.) is one of the most economically important plants
endemic to Sistan-o-Baluchestan province in Iran. This plant is used in landscape,
pharmaceutical industries and stabilization of sand in desert areas. Salinity is one of the most
limiting factors of growth and geographical distribution of plants. This study was conducted
to evaluate the effects of salinity stress (sodium chloride and potassium chloride) on some
morphological and physiological characteristics of withania. The experiment was laid out
based on a completely randomized design with 9 treatments and 4 replications under
greenhouse conditions. Treatments were: control (without stress) and sodium chloride and
potassium chloride in four levels (50, 100, 150, and 200 mM). The results showed that
salinity stress significantly affected proline content, Ionic leakage percentage, Fluorescence
chlorophyll, shoot and root dry weights, root to shoot dry weight ratio, leaf surface, root
length and survival percentage (P<1%). Mean Comparisons showed that the highest value of
proline and Tonic leakage percentage respectively 4.27 (umol g' FW) and 45.56% were
obtained at 200 mM of NaCl and the least value of proline and Ionic leakage percentage were
observed at control. Morphological indices showed more decline under NaCl treatment
compared to KCI. So that, leaf surface decreased at 200 mM NaCl (58.45 ¢m?) compared to
200 mM KCI (69.70 cm?). Also, with increasing salinity stress, root to shoot dry weight ratio
was increased. The maximum amount of root to shoot dry weight ratio (1.01) was obtained at
200 mM of NaCl. Our findings showed that the tolerance of withania to salinity stress was
determined equal to 100 mM, while with increasing salinity stress to 200 mM, percentage of
survival was decreased (70.38%) compared to the control. Therefore, based on the obtained
results, in addition to the use in landscape, withania can be used in saline areas.

Keywords: Chlorophyll fluorescence, lonic leakage percent, Proline, Root to shoot dry
weight ratio.
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