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Effect of Salinity Stress on Growth and Biochemical Characteristics of
Three Populations of Damask Rose of Iran
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Table 1. Characteristics of potting mix used in this study.
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Chl a(mg gt F.w.) = [12.25(Aes3) — 2.79 (Aess) X V/ (Wx1000)]

Chl b (mg g F.w.) = [21.50 (Aess) — 5.10 (Assz)x V/ (Wx1000)]
Total Chl. (mg g Fw.) = [20.2 (Aess) + 8.02 (Asss) x V/ (Wx1000)]
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Table 2. Effect of salinity stress on the average of leaf area, plant height, and shoot and root dry weights of three
populations of damask rose 60 days after application of salinity treatments.

Conroz S5 plam Sy gl oS el )| o)lusll Sas 39 Ao ;i3 ()59
Population Salinity level Leaf area Plant height Shoot dry weight Root dry weight
(dsm) (cm?) (cm) (@ ©)]
0.6 34.95 af 5770 a 83.78a 4228 a
— 3 31.43b 58.03 a 74.71 bc 32.45 be
Meymand 6 26.81 cd 44.70 be 76.24 be 31.87 bc
0.6 28.86 bc 53.62 ab 77690 37.61ab
olals 3 27.47 cd 45.76 abc 7281 ¢ 34.13bc
Kashan
6 22.31 ef 41.38 bc 55.78 f 18.97d
0.6 24.97 de 50.92 abc 76.88 bc 39.01 &b
Sy 3 2305e 47.64 abc 68.85d 28.37¢
Lalenzar 6 1957 38,60 ¢ 61.25¢ 20.77d

+Means in each column followed by the same letters are not significantly different at P< 0.05, using LSD test.
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Fig. 1. Effect of salinity stress on the height of three damask rose populations (In all pictures from left to right
the control treatment, salinity 3 and 6 dS m'%).
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Table 3. Effect of salinity stress on the average of chl , chl b, and total chl. concentrations in three damask rose
populations, 60 days after application of salinity treatments.

e Gosd e ads, K b5 IS ds ok
Population Salinity Iclevel Chl a chlb T.- 1Chl
(dsSm™) (mg* FW) (mg Fw) (mg™* FW)
Siase 0.6 0.29 abt 014a 044 ab
Meymand
3 0.25 bc 012a 0.38 def
6 022c 0.08b 0.309g
olak 0.6 033a 012a 0.46 a
Kashan
3 0.29 &b 0.11ab 0.39cd
6 0.27 bc 0.1ab 0.37 &f
Sy 0.6 0.29 &b 01la 0.40 bc
Lalehzar
3 0.25 bc 0.08b 0.33de
6 024c 0.07b 0.31f

tMeans in each column followed by the same letters are not significantly different at P< 0.05, using LSD
test.
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Fig. 2. Effects of salinity stress on the concentration of leaf, stem, and root Na'in three damask rose populations,
60 days after application of salinity treatments.
Sy SWyles 9, 5l ey 59, e Gemme S5 Comez du a9 a8l (S )0 s (g HlEe (59 A5 ST S

Gy G5 335 5l e 59, e gz S Comez ¥ el 5 IS (g cle (6500 SI-T Joax
Table 4. Effect of salinity on average of Cl- and K* Concentration of three damask rose populations 60 days
after salt application.

Cgroz Sost peoliy 092 A o
Population  Sdlinity level K* Concentration (umol g* DW) Cl- Concentration (umol g'* DW)
(dsnr) e il ai < o lusls ai
Leaf Shoot Root Leaf Shoot Root
06 11.28 at 1.05d 0.65f 4590 e 3.77fg 1.46d
e 3 9.68a 6.21¢c 300e 71.13d 5.50 cd 201c
Meymand 6
10.70 a 8.63b 4.93¢c 11151 a 7442 3.66b
Lals o0 10.97 a 0.95d 0.55 f 38.68 e 258h 1.56d
Kashan 3 9.90 a 6.12 ¢ 3.16e 75.75 cd 4.88 de 2.02¢
6 1124 a 9.39b 5.99b 97.41 ab 6.23 bc 356b
06 10.39a 141d 0.61f 35.18e 2.90 gh 1.33d
Sy 2 1022 a 6.5 C 4324 62.88d 4.48 ef 2.03¢c
Lalehzar 9.68 a 10.89 a 6.87 a 90.27 bc 6.87 ab 3.98a

tMeans in each column followed by the same letters are not significantly different at P< 0.05, using LSD test.
235505 (g lo e S LED (5031 7 /40 Jlaiol rlas 10 05 )ls S iiie glacd > 45 olo oSl (ygiw ,o 50

36 gouns S S| 3 g 9 1o |y YL

Las ol oamlice dald 4 Cand yin o i) owd £ (5)9d (T ) JljadY Comas jo VLIS M}JT Sodled oy i

af



e pleandcun; g o) slo Sy w59 T T

GV 5T cdlad o i i oyt a5 ol lid badot bl oo ine oylel gl il Comos
ol 051 03 03 o5 es 30 son il oy FIVE 5 UFA WIVY b o s LhaY Comaz 50 JlaensST pypms 5 5laenSTy
ol s jlade on oy AV Camex GlalS g iy ddere 4 S (LA Cumez 50 (5558 RlBI L Lol
(0 Jgaz) axxsls (5,5 (i whaw (2l BIL 1) o5l 4

Sl s 50 2l ydl com g ALl Goezme 5 gad; sla Sy p it Sl 6)sd Jled aS ol plis eazs
Sl olS o (g9 JI ST asli fleie 4y aly rals (Ol canliel Cds Loy il sdese S ] SO
laJale cnl 51 plaSyo ppms iz ym wodioe lalS ab) el o S55UsS lajbsy 4 6yeh i (Y) bl
ol b9 pals i 23l ygi slaem 5T codlad als lasl slid ks Al (V) S paie (3
39S 0 0I5 g maw slage cilal g g og ©ix j0 S S drny JalS 4 0 5 basl bl
0, 8as g al; (el g, cpl 5l allige GLS 5 (5500 (S hie sl il I golail o Slas g cdug) ol Rl Coles
5 S pehga ol ide ol (RalS dedds; & Sl slees gl 3 JEH jo ks B1 )0 wilgi e ()5 T o olS
wil S 9 p Sl b g (Gl e S s Sl e @ b by, (IS L (S5 s ane Jsa b
(YY)

(S yg 6LD)L<;.:.T oﬁ)lf )" o™ 9y P glexo
Table 5. Effect of salinity stress on the mean proline content and the activity of CAT, POD, and SOD in three
damask rose populations, 60 days after application of salinity treatments.

e S5 s
Population Salinity odan e STy Bgomad 0S5
level Prolin CAT POD SOD
(dSm) ((wmol mg FW) (U mg?!FwW) (U mg?!FW) (U mg? protein)
oo 0.6 118.22 d¥ 0.51d 1.92d 0.95f
Meymand
3 127.89¢c 2.08c 7.08¢c 3.30e
6 142.27b 6.34b 9.50b 5.23c¢c
0.6 122.24 d 0.42d 1.82d 0.85f
oLl
K ashan 3 1318lc 30lc 6.9 ¢ 346
6 149.01 a 7.66 a 10.26b 6.29b
0.6 130.47 ¢ 0.68d 2.28d 0.91f
Sy oY
Lalehzar 3 139.82b 281c 7.42¢ 462d
6 153.84 a 8.40 a 11.76 a 7.17 a

tMeans in each column followed by the same letters are not significantly different at P< 0.05, using LSD test.
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Effect of Salinity Stress on Growth and Biochemical Characteristics of
Three Population of Damask Rose of Iran

Y. Ahmadi*, M. Khosh-Khui, H. Salehi, S. Eshghi, A.A. Kamgar Haghighi and A.
Karami!

Salinity stress is one of the important environmental factors that reduces the growth and
yield of plants, especially in arid and semi-arid regions of the world. To investigate the effect
of salinity levels (0.6, 3, and 6 dS m™') on 3 populations of damask rose (from Fars, Kerman,
and Isfahan provinces) a factorial experiment was conducted in a completely randomized
design with four replications and some growth and Biochemical parameters were evaluated.
Results showed that 6 dS m™! salinity significantly reduced leaf area in Maymand population
and root and shoot dry weight in Kashan population. The reduction of chlorophyll content in
the treatment of 6 dS m™! was more than that of control in the Meymand population (from
0.44 to 0.3 mg FW). Lalehzar population had the highest proline content (15.84 pmol mg™!
FW) and the highest activity of catalase (8.4 U mg! FW), peroxidase (11.76 U mg! FW), and
superoxide dismutase (17.7 U mg' protein) at the concentration of 6 dS m. The
accumulation of the highest amount of sodium and chloride ions occurred in the leaves.
Lalehzar and Meymand populations had the highest concentrations of sodium ions (19.6 pmol
¢! DW) and chlorine (11.51 pmol g! DW) at 6 dS m™!, respectively. With increase in salinity
levels, the amount of potassium ion in leaf in all three populations did not change
significantly, while its increased amount in stem and root was significantly. Lalehzar
population had the highest potassium ion in stem (10.89 pmol g"! DW) and root (6.87 pmol g
' DW) at the concentration of 6 dS m!. Totally, from data obtained in this investigation, it
may be concluded that Lalehzar and Meymand populations had the highest and lowest
tolerance to salinity respectively.

Keywords: Damask rose, Enzyme, Proline, Salt tolerance.
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