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ABSTRACT

Citrus tolerate low temperature and weak drainage. Growing citrus in warm regions, expose them to drought. This research
was conducted to investigate drought effect on relative water content, ion leackage, malondialdehyde, soluble sugars,
potassium and calcium nutrients in nucellar seedlings of citrus natural genotypes with two susceptible and tolerant
rootstocks in factorial test based on randomized completely design with three replications in glasshouse conditions. Factors
included commercial Citrus genotypes and two level of irrigation (optimum irrigation and withholding irrigation). The
results showed that Poncirus because of lower ion leakage (31.85 %), lower malondealdehyde accumulation (134.4
nm/gdw) and higher calcium content (57 mg/gdw) compared with other genotypes was more tolerant to drought. Rough
lemon because of higher malondealdehyde accumulation (356.9 nm/gdw), high ion leakage (69.43 %) and lower calcium
content (32.63 mg/gdw) compared with other genotypes, was susceptible to drought. Genotype of Shelmahalleh because of
high ion leakage (77.17 %) and slight total soluble carbohydrate accumulation was susceptible to drought after Rough
lemon. Therefore, we could consider ion leakage as a proper physiological marker for drought tolerance with regard to
means comparison and its good correlation to survival time.

Keywords: lon leakage, leaf relative water content, malondialdehyde, unknown genotype, Withhold irrigation.
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Table 1. ANOVA of Leaf relative water content, lon leackage and Malondialdehyde in citrus genotypes

Mean of Squares

Source Degree of Freedom Relative water lon Malondialdehyde
content leakage
Rootstock 9 196.737 891527 35233.22"
Irrigation levels 1 66385.4" 115892.08" 191764.43™
Rootstock x Irrigation levels 9 122.51" 598.44" 13333.5™
Error 40 34.83 3513 2952.79
CV% 9.23 13.54 28.58

** Significant difference at 1% of probability level.
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Table 2. Mean comparisons of interaction between citrus genotype and irrigation level on some physiological and
biochemical characteristics

Genotype Irrigation Relative water content (%) lon leakage (%) Malondialdehyde (nm/g dw)
5-5 Control 70.14 ™ 14.21 " 253 ¢
5-5 Stress 32.13™ 88.19 *¢ 416.2°
Moalemkooh Control 85.94 ** 12.38 266 "
Moalemkooh Stress 37.7m 69.54 " 356.9
Shelmahalleh Control 83.59 ™ 15.15 " 276.7 "'
Shelmahalleh Stress 55.34 ™" 77.17°" 206.4 "
3-3 Control 81.18 ™ 16.87 " 149.3 1P
-3 Stress 24.47" 93.57 ¢ 3435
6-3 Control 85.18 ™ 15.23 "P 245.1 **
6-3 Stress 4562 " 96.63 ° 364.8%
8-4 Control 84.72 % 12.87 " 230.4 ¢
8-4 Stress 42.07' 24.48™ 341.6%°
Off-type Control 95.36 ° 13.87 " 84.89 ®
Off-type Stress 46.22 ™ 87.08 ** 299.2 "¢
2-5 Control 85.84 2° 14.79"® 1195 ™"
2-5 Stress 37.58 MM 89.15%° 100.8"°
Poncirus Control 81.07™ 9.77° 142.3 %P
Poncirus Stress 42.17'" 31.85Im 1344
Rough lemon Control 85.13 *° 14,7 63.67°
Rough lemon Stress 49.42 % 69.43 " 356.9 ™

il ey Y s jo jls pae BB (g j 40 S i sladd > Gl sla Silee
The means with similar letter in each column didn’t have significant difference at 1 % level.
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Table 1. ANOVA of Total soluble carbohydrate content, Potassium and Calcium in genotypes

Mean of Squares

Source Degree of Freedom Total Soluble carbohydrate Potassium Calcium
Rootstock 9 3666.95" 30497 45783
Irrigation levels 1 34775.87" 105.38" 1928.9”
Rootstock x Irrigation levels 9 2726.41" 9.66 ns 151.89 ns
Error 40 116.4 7.56 0.026
CV% 16.12 16.54 10.53

Dldgme WS gas g 0o y3 B 5V Jlossl mdas )5 ls s BT ins g 5

** * ns: Significantly differences at 1 and 5% of probability levels, and non- significantly differences, respectively.

lordan Slao (S p o)l w5 GBIH blite J (aSile duglie F Joa
Table 4. Mean comparisons of interaction between genotype and irrigation level on some biochemical characteristics

Total soluble carbohydrate

Potassium Calcium

Genotype Irrigation (ma/g dw) (mg/g dw) (mglg dw)
55 Control 10.85 7 17.71°9 33.92%7
5-5 Stress 52.01 ™" 14,28 * 55.17 *©
Moalemkooh Control 19.65 ™ 16.3 %9 40.55*"
Moalemkooh Stress 96.02 *¢ 17.09 ¢9 57.03%
Shelmahalleh Control 43.86 ™ 17.55 9 33.53*"
Shelmahalleh Stress 48.45™P 16.07 °" 44,57 %"
33 Control 53.77"° 1412 50
-3 Stress 7432 19.35%¢ 52.6 ¢
6-3 Control 50.72™" 14.2 ¢ 33.232"
6-3 Stress 75.83 ¢ 17.87 "9 35.43*"
8-4 Control 73.1™ 14,59 * 14.3'
8-4 Stress 164.6° 19.66 *¢ 46.8"
Off-type Control 48.31MP 17.71°9 45,159
Off-type Stress 82.65™ 19.66 ** 452"
2-5 Control 18.27 ™ 16.38 ©9 51.07 *¢
2-5 Stress 163.1° 14.67 * 51.73 *¢
Poncirus Control 80.46 " 18.18 " 35.13*"
Poncirus Stress 64.49'" 17.32°9 57%®
Rough lemon Control 105 *¢ 16.85 ©9 325
Rough lemon Stress 51.57.™° 17.79 ™9 32.63*"

il 0o )8 Y mhas (o jlo Je WS (gt 2 40 S i sladd > gl sla Siles

The means with similar letter in each column didn’t have significant difference at 1 % level.
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Table 5. Correlation between survival time and physiological and biochemical characteristics

RWC  lon leakage

Malondialdehyde

Total soluble carbohydrate Potassium  Calcium

Survival time  0.171 -0.525 -0.114

-0.058 -0.031 0.135

** Significantly differences at 1% of probability level.
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