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ABSTRACT

In order to identify salinity tolerant genotypes, seedlings of tolerant and susceptible genotypes named ‘Cleopatra’
mandarin and ‘Troyer’ citrange, and some screened citrus genotypes to salinity (sum of 28 genotypes) from Citrus
Research Institutes of Ramsar and Darab were assessed. Three levels of sodium chloride including 0, 40 and 90 mM
were applied on eight months seedlings for 12 weeks under greenhouse conditions in a factorial experiment based on
completely randomized design with three replications. Physiological traits including chlorophylls a and b, proline,
lipid peroxidation, enzyme activity of superoxide dismutase, ascorbate peroxidase and catalase, total protein and
quantum yield of photosystem IT were studied. The results of physiological traits showed that salinity reduced the
chlorophyll a and b, total protein, quantum yield of photosystem Il, ascorbate peroxidase activity and catalase activity
in studied genotypes. In this study, proline content, malondialdehyde concentration and superoxide dismutase activity
increased under salt stress. Genotypes G8, G44 (sour orange), G19, G25 and G42 (bergamot) in several traits
including chlorophyll content, lipid peroxidation, proline content and enzymes activity were better than others. G8
genotype was better than salinity tolerant cultivar, ‘Cleopatra’, in some traits. Consequently, mentioned genotypes
could be considered as tolerant or semi- tolerant genotypes for further research or practical purposes.

Keywords: Antioxidant enzymes, chlorophyll, ‘Cleopatra’ mandarin, malondialdehyde, tolerant genotypes.
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Table 1. Evaluated genotypes and their location in this study

FYF

Code Genotype Location Genotype Code Location
2 Gl Ramsar 50 G25 Ramsar
3 G2 Ramsar 51 G26 Ramsar
5 G3 Ramsar 52 G27 Ramsar
6 G4 Ramsar 53 G28 Ramsar
9 G5 Ramsar 54 G29 Ramsar
10 G6 Ramsar 56 G30 Ramsar
15 G7 Ramsar 57 G31 Ramsar
16 G8 Ramsar 58 G32 Ramsar
18 G9 Ramsar Mexican lime G33 Darab
22 G10 Ramsar Cleopatra G34 Ramsar
24 Gl1 Ramsar Rough lemon G35 Darab
25 G12 Ramsar Volkameriana G36 Darab
28 G13 Ramsar C. aurantifolia hybrid G37 Darab
29 G14 Ramsar C. aurantifolia hybrid G38 Darab
30 G15 Ramsar Rangpur lime G39 Darab
35 G16 Ramsar Poncirus G40 Ramsar
38 G17 Ramsar 60 G41 Darab
40 G18 Ramsar bergamot G42 Ramsar
41 G19 Ramsar Swingle Citromello G43 Ramsar
42 G20 Ramsar sour orange G44 Ramsar
43 G21 Ramsar Troyer Citrange G45 Ramsar
45 G22 Ramsar Bakraei G46 Ramsar

cc ccce
48 G23 Ramsar Eureka lemon x Unknown G47 Ramsar
49 G24 Ramsar
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Table 2. Variance analysis of salinity effect on physiological traits of studied genotypes

sov qf Chlorophyll Chlorophyll - Chlorophyll L-Pro | MDA SOD ASP CAT Total Fv/Fm
a b aandb  accumulation  content activity activity activity protein ratio
Genotype 27 005062 002829 0.14031 1360985 ~ 1886.387 64492613 070964 021199 081749  0.02692
Salinity 2 013444 0.07458 0.02592™  20903.351 " 2260.521 7239.87670 1.41602 040027  18.03935  0.5001
GenotypexSalinity 54 0.03075°  0.020187"  0.07624 573498 2170732 918.12106° 0.60116  0.20424"  1.689309 " 0.012242"
Error 87 0.01173 0.010938  0.049141 148.45 470.569 256.2059 0.28562 0.12772 0.34233  0.01498

Sl Fre WS 065 g s )3 0 5 ) Jlois| pdas )5 ls sxe S g
** * ns: Significant at 1% and 5% of probability levels, and Non-significant, respectively.
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Table 3. Means comparsion of physiological traits in studied citrus genotypes under salinity treatment
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0 0.6787 0.338°" 1.0177 41.4°7 1371 72.55%° o 0.0821™ 1.417™ 0.795™
G5 40 0.461%" 0.463*™ 0.924*" 49,63 78.31%" 45.21™ 1.4451%¢ 0.5244¢ 2.1909" 0.768%¢
90 0.497°% 0.485"" 0.983*" 109.86°  65.32°™ 43.15% 0.026° 0.3149>¢ 2.359%° 0.75%¢
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0 0.754%° 0.4117 1.166%" 2467 39.11F™ 73.37°" 0" 0.7452°° 1.288™ 0.822%
G8 40 0.638°™ 0.599*¢ 1.238*" 33.89"  68.61°" 39.62™ 1.568%¢ 0.085" 2.836" 0.818%
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G16 40 0.602° 0.455%™ 0.987*" 43.53™  67.11°" 33.64 1.0991*" 0.0788% 3.194% 0.7685%¢
90 0.345™" 0.469*™ 0.767% 43.96™  192.17° 67.93*° 0.3075°" 0.1007" 1.43™ 0.7675*¢
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Continued table 3. Means comparsion of physiological traits in studied citrus genotypes under salinity treatment
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90 0.478" 0.393*" 0.871*" 100.59* 51.61™ 99.53% 0.0793% 0.639"° 1.455™ 0.415°%¢
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Continued table 3. Means comparsion of physiological traits in studied citrus genotypes under salinity treatment
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0  0561°" 0.367"" 0.928°" 40.24°7 129.82 32.83™ 02273 0.1073°% 3.016°T 0.783°°
G36 40  0.410™  0.313%" 0.727% 91.67%" 192.34° 44,5191 0.1252% 0.2223"¢ 1536  0.5935%¢
90  0.289™"  0.530* 0.651%" 102.37%¢ 58.87°™ - o 0.3971"¢  1.840%'  0.538*¢
0 0.707°7  0.628%° 1.225%" 29.89°% 65.957™ 27.6°" of 0.2707°%  3726%7  0.764%°
G39 40 0.621*°  0.538" 1.160%" 41.87°" 52.02"M 81.03* of 0.4967°¢ 1281  0.817°
90 0517V 05003  1.017" 100.78%¢ 94.35% 49.92% 0.1081° 0.0717%  2.123™  0.552*¢
0  0292"" 02759  0.568™ 31.56°" 371" 97.85°° of 0.673°7 11037  0.791®
G41 40  0.3929"  0.404%" 0.797%" 32.88™ 59.68%™ 30.05™ 0.5164°"  0.3123°¢  0.886"  0.7495%°
90  0.491°"  0.498* 0.990*! 62.11" 5161 64.22% 0.9647%" 0.1662"¢  1.746'  0.805"
0 03248  0.639® 0.754° 20.52" 5252 435877 o 0.6738°7  1.347°T (0.7695°C
G42 40  0.768°  0.555%" 1.323%¢ 38.56%" 61.81%™ 39.91™ 1.3035%" 2666.0"¢  2.905"°  0.781*¢
90 0483  0.501* 0.984"! 344 183.87° 47% 1.9278%® 0.662"¢ 1.937"  0.7215%¢
0 0.652°T  0.2837" 0.935°" 30.92°% 40.73™ 58.6%" o 0.488°7 1818  0.8165°
G43 40  0.670%  0.535" 1.205%9 46.34" 73.19°™ 18.54 of 0.113>¢ 4.628* 0.813°
90  0.350""  0.326°" 0.676""! 103.78*¢ 72.89°™ 36.58" 0.1923*"  0.3661°"  2.926""  0.508°7
0  0537°" 04187 0.955°" 3101V 46.279™ 37.64" 0.7581%7 0.2°¢ 2.998"™  0.805®
G44 40 0383 0.357°" 0.740% 40.23°" 59.14%™ 64,58 0.0916° 0.4409¢  1.626"  0.806®
90  0.321°"  0.240"" 0.561™ 47.37" 53.02"™" 49.46°" 0.0553% 0.1007°¢  1.970"  0.8075®
0 0.707°T  0.517% 1.225%7 29.89°% 74.37°T 19.73% 0.1092 0.2537 4.01°° 0.808%
G45 40  0.298™  0.248" 0.547" 99.25%" 71.37°™ 30.8™ 0.1097° 0.5303"¢  2.208™ 0.71%¢
90  0.353“*  0.309™" 0.662* 65.77%" 115.32"¢ 70.79%¢ 0.1041°% 0.8769"¢  1.436™  0.517*¢
0 0.570°T  0.269™" 0.840"" 38.65°™ 100 25,6277 o 0.6518"7  3.469°7  0.765*7
G46 40  0618*°  0.516™ 1.135% 95.15%¢ 41,94 78.72°% of 0.8597°¢  1.355°  (.7785%¢
90  0.369"  0.628*° 0.997%' 102.9°¢ 72.58°" 54.63"¢ of 0.3705¢ 1,952  0.781*¢
0 0.652°" - - 43.75™ 103.66"" 20.61 o 0.0999°%  3.429°7  0.803%
G47 40  0.328™  0.305™" 0.633" 93.56°" 56.05°™ 57.77%¢ of 2.9558*  1.255™  0.6315%¢
90  0.452%"  0.397*" 0.849™ 105.52%® 91.94% 41.11% o 0.7963"¢  2.409%°  0.442%¢
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In each trait, the numbers with at least one similar letter are not significant at 1% level with Duncan test
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