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Background and Obijectives

Water is a main factor in agriculture activities and almost 70 percent of world water resources are consumed
in agriculture. Drought consist the most important environmental restriction to plant growth and production.
Drought stress is known to change a range of physiological processes such as photosynthesis, stomatal
conductance and transpiration rate. Citrus are one of sub-tropical and tropical fruits and the most important
horticultural products in the world that tolerate low temperature and weak drainage but as regards Citrus
growing in sub-tropical and tropical regions that often expose drought. Drought is one the environment stress
factors that is caused changes in plants morphological and physiological characteristics. Study of survival time in
the three citrus rootstocks in sever stress circumstances showed that this time in rootstocks poncirus, cleopatra
mandarine and former-alkaeid 5 were 11, 13 , 20 days, respectively while survival time in valencia on the
rootstocks was 21, 26 and 29 days, respectively. This study was performed in order to study drought tolerant in
natural genotypes with the poncirus and rough lemon. And so, morphological and physiological characteristics
were investigated in this genotypes.

Materials and Methods

This research was performed in separately two tests in Citrus and subtropical fruits research center on 2016.
In the first test, survival time and total transpiration and in the second test, organs fresh and dry weight, ion
leackage and leaf relative water content were assessed in factorial experiment based on randomized completely
design in nucellar seedlings of 8 Citrus natural genotypes (G10, G11, G12, G16, G18, G22, G23, G25) poncirus
and rough lemon under glasshouse conditions (with temperature 26-28 degree centigrade in day and 20-22
degree centigrade in night and 80-85 percent relative humidity). Factors were 10 Citrus genotypes and two
treatment of irrigation (optimum irrigation and withholding irrigation for six weeks) in the second test and 10
Citrus genotypes in the first test. In this study, medium weight moisture is calculated and due to the soil moisture
characteristics curve was obtained medium matric potential. The matric potential rate was in control -0.03
megapascal and in sever stresss -1.5 megapascal. Organs fresh and dry weight were measured on digital balance
with accuracy 0.01 gr. (model GM 6101, Germany). S amples were dried in oven (70 degree centigrade and for
48 hours). RWC is measured by using of fresh weight, dry weight and turgid weight in this formula: RWC=
[(FW-DW) / (TW-DW)] x 100. lon leackage was determined by use of 4 equal leaf segments and measuring of

primary and secondary ion leackage in this fomula: EL (%) = (EL1/EL2) x 100. The first research was included

of 10 treatment, six replication and one seedling in every plot and the second research was included of 20
treatment, three replication and two seedlings in every plot. SAS software (ver. 9.1) and Duncan test were used
to variance analysis and mean comparison. Excel software was used to graphs drawing.

Results
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The results showed that in first test, poncirus (with 125 days) and G11 (with 78 days) have longer survival
time and are more tolerant and so rough lemon (with 38 days) and G12 (with 44 days) were more susceptible.
Others were intermediate. Slowest of water consumption time in poncirus and the most quick in rough lemon,
and so maximum of total transpiration in G25 and minimum in poncirus was observed. In second test, decrease
maximum of leaf, shoot and total fresh weight in G22 (arranged by 0.37, 0.47 and 0.42) and decrease minimum
in G11 (arranged by 0.48, 0.54 and 0.52), decrease maximum of root fresh weight in G22 (with 0.35 fold) and
decrease minimum in G18 (with 0.52 fold), decrease maximum of root/shoot fresh weight in G18 (with 0.61
fold) and decrease minimum in G23 (with 0.65 fold) and increase maximum of root/shoot dry weight in G16
(with 1.56 fold) and increase minimum in poncirus (with 1.3 fold) was observed in compared with control. In
stress, G18 (with 32.32 percent) and G12 (with 34.37 percent) had leaf relative water content minimum in
compared with control. G12 (with 78.59 percent) and G18 (with 73.16 percent) had maximum and poncirus
(with 31.85 percent) minimum ion leackage percent in compared with control. Therefore, rough lemon, G12 and
G18 as susceptible and poncirus and G11 as tolerant to drought were introduced.

Discussion

In stress conditions, poncirus has longer survival time, slower water consumption time, minimum total
transpiration and minimum ion leackage percent and is most tolerant. Rough lemon has shower survival time,
more rapid water consumption time and is most susceptible. Other genotypes locate in after grades. Therefore
poncirus and rough lemon can be used as rulers in tests of drought study.
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1- Forner- Alcaide no.5

2- Newhall orange (Citrus sinensis (L.) Osbeck)

3- Ellendale tangor (orange x mandarin hybrid) (Citrus
sinensis (L) Osbeck x Citrus reticuluta Blanco)

4- Cuticular transpiration rate (TRc)
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Table 1- The interaction effect of genotype xirrigation level on some Citrus characteristics

9 &)l Sy P o adyy F g Bl 5 o 85 ass
Genotype  Irrigation Leaf fresh weight Root fresh weight Shoot fresh Weight Total fresh Weight

10 + 23.1>f 14.73 7 4553 60.26 -
10 - 13.3fm 13.46 7 32.3¢ 45,76
11 + 34.67°2 30.492d 60.952 91.43%
11 - 16.48 ¢k 14.46 7 32.74¢! 47.2%

12 + 22.270h 24.345fF 475189 71.85%f
12 - 14.42F 14,037k 34.76 % 48.79%
13 + 3.57m™ 15.43 & 15.97!mn 31.41k

13 - 2.56" 7.10k 7.04" 14.14k

14 + 23.180f 33.37@® 52.75%¢ 86.12 abe
14 - 12.95Fm 22.6509 36.51¢ 59.16 ¢
16 + 8.561™M 9.18 Mk 19.17kn 28.351k
16 - 9.96™ 13.77%k 11.76™ 23.63k
18 + 25.05b-¢ 29.33ad 45.892h 75.12%¢
18 - 17.46 % 15,28k 39.89 0k 55.09¢7
22 + 36.022 33.13® 58.14% 91.27%
22 - 13.33Fm 11.67 9% 27.049" 38,719k
23 + 23.120f 31.03 8 47.1789 78.22d

23 - 14.25% 14.15%k 32.82¢ 46.97 %
25 + 14,797 11.239k 23.241n 34.47 1k
25 - 11.24n 12.24 %k 15.26'mn 22,79k
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Means in each column followed by similar letters are not significantly different at 1% of probability level based on DMRT.
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Table 2- The interaction effect of genotype xirrigation level on some Citrus characteristics
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Genotype  Irrigation  Root/Shoot fresh weight  Root/shoot dry weight  Leaf water relative content lon leakage

10 + 0.32° 0.37°¢ 83.753¢ 18.35Mp
10 - 0.41ps 0.47ms 39.47im 67.14M
11 + 0.51" 0.47ms 91.49® 11.93°p
11 - 0.43"s 0.47ms 42.36m 69.839i
12 + 0.51"" 0.51s 82.02¢ 14.4n0p
12 - 0.404rs 0.46Mms 34.37!mn 78.5949
13 + 0.98% 0.62° 81.07b¢ 9.77°
13 - 1.00° 0.81 3¢ 42.17Fm 31.85m
14 + 0.63¢N 0.842 85.13 ¢ 14.7m°p
14 - 0.63¢1 0.81 3¢ 49.42 91 69.43 oni
16 + 0.481" 0.45" 82.88¢ 20.97 mop
16 - 0.50 0.69 cde 4228 m 68.839"
18 + 0.63¢" 0.59¢&n" 82.22c 12.199p
18 - 0.38" 0.62 ¢ 32.32mn 73.16™
22 + 0.58 ¢m 0.52a 91.45® 12.88mop
22 - 0.44ms 0.57s 37.59 Kim 84.690
23 + 0.65¢9 0.5%s 90.05® 12.48°p
23 - 0.420¢ 0.5294 34.39!mn 93.4 3¢
25 + 0.49 0.57¢° 83.32¢ 18.82"p
25 - 0.5391 0.62 5 4513 81.09¢%f
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Means in each column followed by similar letters are not significantly different at 1% of probability level based on DMRT.
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