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ABSTRACT

As regards Citrus growing in sub-tropical and tropical regions that often expose drought, in order to investigation of
some Citrus seedlings response to drought this research was done in factorial experiment based on randomized
completely design with three replication under glasshouse conditions. First factor were five Citrus rootstocks and
second factor included two treatment of irrigation (optimum irrigation and withholding irrigation for six weeks). The
results showed that proline, soluble sugars, malondialdehyde and carotenoid in the majority of rootstock increased
and total, b and a chlorophylls decreased in drought stress. Maximum accumulation of proline was observed in
drought stress in Backraii rootstock, maximum accumulation of soluble sugars in Sour orange and minimum
accumulation of proline and soluble sugars in Mexican lime. Interaction between rootstock and irrigation treatments
was not significant. Decreasing amount of total chlorophyll, chlorophyll a and b in Rough lemon rootstock was more
than other rootstocks and decreasing amount of chlorophyll a in Sour orange and total chlorophyll and chlorophyll b
in Macrophylla was minimal. Furthermore, increasing amount of carotenoid in Sour orange was more than other
rootstocks and in Mexican lime was least. Therefore, Sour orange rootstock because of increasement of soluble
sugars and carotenoid was the most rootstock tolerant in drought.

Keywords: drought, lipid peroxidation, pigments, proline, total soluble sugars.
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Table 1. ANOVA of Proline, Soluble Sugar and Malondialdehyde in Citrus rootstocks exposed to drought

Mean of Squares

Source Degree of Freedom Proline Soluble Sugar Malondialdehyde
Rootstock 4 19968.26** 14999.42** 5899.71**
Irrigation 1 220.82.73** 20257.65** 135026.68**
Rootstock x Irrigation 4 27356.86** 13904.39** 576.1™
Error 20 98.5 8.07 223.05
CV% 4.2 2.6 9.2

**, ns: Significant difference at 1% probability level and non significant difference. . jlo_sixe B! 90y g 2o y0 Y Jlazal mhaws )0 o gixe BMLSI NS g s

Siad 56 cov OlS e sl ;0 wuigiie S g JS A D dD e @ A uibyly &2 Y Jgo
Table 2. ANOVA of Chlorophyll a, Chlorophyll b, Total Chlorophyll and Carotenoid in Citrus rootstocks exposed to

drought
Mean of Squares
Source Degree of Freedom Chlorophyll a Chlorophyll b Total Chlorophyll Carotenoid
Rootstock 4 0.05** 0.022** 0.14** 0.002**
Irrigation 1 0.24** 0.92** 2.08** 0.056**
Rootstock x Irrigation 4 0.006** 0.009** 0.026** 0.003**
Error 20 0.0002 0.0002 0.0003 0.00005
CV% 35 4.1 2.6 7.7
** Significant difference at 1% probability level. Aoy V ozl o jo jls e BB s

piia o 2leS s cov Blawbl gl S5,6 5 Jogs JE, Ale g sl Jlls gw,p 5o
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Table 3. Mean comparisons of interaction between factors on Proline, Soluble Sugar and Malondialdehyde,
Chlorophyll a, Chlorophyll b, Total Chlorophyll and Carotenoid in Citrus rootstocks exposed to drought

Irrigation Rootstock Proline Soluble sugar Chl. a Chl.b Total Chl.  Carotenoid
(yg/gdw)  (mg/gdw)  (mg/gdw) (mg/gdw) (mg/gdw)  (mg/g dw)
Rough Lemon 177.93° 184.38° 0.36¢ 0.31¢ 0.75¢ 0.023°
Backraii 88.059 66.75° 0.65° 0.64° 1.29° 0.05¢
Optimum Irrigation ~ Sour Orange 352.32° 86.5¢ 0.39« 0.46° 0.86° 0.013°
Macrophylla 208.68 ¢ 50.07f 041°¢ 0.42¢ 0.83°¢ 0.043¢
Mexican Lime 219.92 ¢ 24.44" 0.54° 05° 1.04° 0.097 ¢
Rough Lemon 260.44°¢ 90.42°¢ 0.27 0.19 037 0.103°
Backraii 34367 157.47°¢ 0.39% 0.17° 0.55° 0.1632
Withholding Irrigation ~ Sour Orange 306.41° 233.79% 0.28° 0.12 049 0.1472
Macrophylla 279.61° 158.6° 0.29° 0.13% 0.42° 0.127°
Mexican Lime 128.15° 31.72¢ 0.31° 0.15° 047° 0.12°
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Table 4. Mean comparisons of rootstock and irrigation main effect on Malondialdehyde exposed to drought

Biochemical Rootstock Irrigation
character Rough Backraii Sour Macrophylla Mexican Optimum Withholding
Lemon Orange Lime Irrigation Irrigation
Malondialdehyde 170.63°  206.58° 119.48° 157.83° 155.22° 94.86° 229.04°
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