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ABSTRACT

Citrus often are encountered with periodic droughts. For this reason, nucellar seedlings of Poncirus (PT) (Poncirus trifoliata
Raf.), Rough Lemon (RL) (Citrus jambhiri Lush.) and 8 Citrus unknown genotypes including of 2-4, 5-2, 12-2, 10-5, 10-1,
2-1, Bakraii and Astaraii lemon were planted in cocopeat and sand medium (1:1) under greenhouse conditions and were
subjected to drought stress. This research, was conducted as factorial experiment based on completely randomized design
with three replications. The factors were 10 Citrus genotypes and two level of irrigation. The results showed that PT with
298.4 umol/gdw had maximum accumulation of proline in drought stress. Maximum and minimum accumulation of
malondialdehyde (356.9 and 134.4 umol/gdw, respectively) were observed in RF and PT rootstocks under drought stress.
Also maximum of total soluble sugar quantities in 5-2 genotype with 97.37 mg/gdw and minimum in RL with 51.57
mg/gdw were reported under drought stress. RF had minimum of total chlorophyll content under drought stress. The most
and least of total carotenoid content were seen respectively in genotype 5-2 with 9.4 mg/gdw and Astaraii lemon genotype
with 4.4 mg/ g dw in drought stress conditions. Maximum of calcium content was observed in PT with 57 mg/gdw and
minimum in RF with 32.63 mg/g dw. On the basis of the study, PT and 5-2 genotype were introduced as tolerant and RL
and Astaraii lemon as susceptible to drought.
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Table 1. ANOVA of proline, malondialdehyde, total soluble sugars and chlorophyll a content in Citrus genotypes

Mean of Squares

Source of Varience df Proline content Malondialdehyde content Total Soluble sugar Ch.a
Genotype 9 3609.71" 35233.22" 3666.95" 5280.63"
Irrigation levels 1 834132.56™ 191764.43™ 34775.87" 6372.64"
Genotype x Irrigation levels 9 2039.49™ 133335" 2726.417 817.92”
Error 40 298.02 2952.79 116.4 279.77
CV% 10.63 28.58 16.12 14.12

**: Significant at 1% of probability level.
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Table 2. ANOVA of chlorophyll b, total chlorophyll, total carotenoid, K and Ca contents in Citrus genotypes

Mean of Squares

Source of Varience df Ch.b Total Ch. Total carotenoid Potassium Calcium
Genotype 9 8581.55"  21604.49 27.07° 30.497 457.837
Irrigation levels 1 4341.55"  21232.69™ 0.002" 105.38" 1928.90™
Genotype x Irrigation levels 9 456.69" 1796.38"™ 4,62 ns 9.66 ns 151.89 ns
Error 40 214,57 703.06 1.92 7.56 0.026
CV% 22.23 14.38 22.3 16.54 10.53
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Table 3. Mean comparisons of interaction between genotypes and irrigation levels on some biochemical compounds
in Citrus genotypes

Genotype Irrigation Proline Malondialdehyde Total soluble sugars Ch.a
(umol/g dw) (nmol/g dw) (mg/g dw) (mg/g dw)
2-4 Control 90.89 ™ 168 97 75.07 ™* 115
2-4 Stress 24750 1543 103.3 ¢ 100.6 **
5-2 Control 66.84 *! 102.8 "° 62.811" 137.3 ¢
5-2 Stress 206 %% 273.8"9 97.37 %f 87.05P*
12-2 Control 109 ™P 110.7 "° 82.09 M 129.1¢!
12-2 Stress 2495 ¢ 288 o 90.32 %" 109.3 ™
Poncirus Control 172.6' 142.3 % 80.46 101.6 %
Poncirus Stress 298.4° 134.4 ' 64.49 ™" 87.11°"
Rough lemon Control 113.3™° 63.67° 105 e 113.79"
Rough lemon Stress 2256 " 356.9 ** 51.57 ™ 93.08 "*
Bakraii Control 93.48 ™ 297.6 ¢ 119.9 ™ 166.4 ™
Bakraii Stress 2525 ¢ 258.1 ¢ 134° 151.8
Astaraii Lemon Control 1269 ™ 148.6 17 21.99™ 99.32 %
Astaraii Lemon Stress 21551 111.2 "0 6479 94.33™*
10-5 Control 110.4 ™ 158.1 ' 47.78 ™P 71.21¢
10-5 Stress 209.1 9% 163.2 " 77.62 f-k 105.6
10-1 Control 77.37 104.5 " 34.32 o-r 124.3°"
10-1 Stress 2248 4" 125.1 ' 108.1 cd 143.7°¢"
2-1 Control 95.44 ™4 63.67° 68.77 i-m 124"
2-1 Stress 279.2® 64.72° 59.51 k-n 121¢°

Ayl o0 ) mhaw jo e pixe BB (ygiw H 0 S yiie By > )l sla ) Sl

Means with similar letters in each column didn’t have significant difference at 1% level.
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Table 2. Mean comparisons of interaction between genotypes and irrigation levels on some biochemical compounds
in Citrus genotypes

Genotype Irrigation Ch.b Total Ch. Carotenoid Potassium Calcium
(mg/g dw) (mg/g dw (mg/g dw) (mg/g dw) (mg/g dw)

2-4 Control 87.71°9 7 8.01" 12.4 90 39.63 3"
2-4 Stress 66.4 ™ 1671t 6.83°° 15.91¢" 48.3%"
5-2 Control 93.3¢f 230.6 & 9.85 ¢ 16.31 %9 36.87 2"
5-2 Stress 66.65 153.7 ™ 9.4 % 14.04 & 36.83 %"
12-2 Control 82.38 4" 2115 ™ 11.34° 12.79 H 34.7%h
12-2 Stress 69.91 ¥« 179.2 9.71%¢ 15.92 ¢ 35.07 2"
Poncirus Control 67.8 ™ 169.4 7 438° 18.18 35.13 "
Poncirus Stress 44,58 1317 " 5.83" 17.32"9 57°%
Rough lemon Control 61.88 9! 175.6 " 6.059° 16.85 “9 325%
Rough lemon Stress 48.87° 141.9™ 5.89 " 17.79 %9 32.63%"
Bakraii Control 104.3 270.7 ¢ 8.34 14.98 1 23.17 ¢
Bakraii Stress 79.89 231.7°" 6.65 ™ 18.33 b 2329
Astaraii Lemon Control 84.47 ¢" 183.8 9P 5.4kt 14.28 1 28.37 "
Astaraii Lemon Stress 88.63 ©9 183 9° 4.4°Y 17.79 °¢ 61.63°
10-5 Control 47861 119.1Y 43" 17.32°9 31.2%h
10-5 Stress 64.77 ™ 170.31¢ 2V 17.94 9 31.8™
10-1 Control 52.57 ™ 176.9 5.07 ™ 14.59 ¢ 254
10-1 Stress 49.04 7 192.7 9" 5.22 ™ 16.85 9 27.03 ¢
2-1 Control 51.36 " 175.417 37 9.75" 51.2 %
2-1 Stress 58.18 "M 179.2 24" 10.77 " 53.97 ¢

Al sy Y s jo e e BB (i ;40 S e Bg e sl sl Kl
Means with similar letters in each column didn’t have significant difference at 1 % level.
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