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Table 1. Analysis of variance for height plant and number of leaves of almond cultivars affected drought stress

Dependent variable mean Square

degree of freedom leaves number plant height
Cultivar 5 773.56 ** 299.02**
Drought stress 4 971.66 ** 858.38**
Cultivarx Drought stress 20 69.01** 36.29 **
Error 60 15.59 7.22
C.V. (%) - 19.18 14.45

**: Significant at the 1% probability levels

ov

JARS| e da.»ﬁ s e

Linitial leakage
2 total leakage



....... IS PO Y T PR L P T P U PP R Pt

Table 2. Interaction of cultivar and drought stress on height plant and number of leaves

S poolans 5 gl Olgm p (S5 5 5 05,5 ke S1-Y g

cultivar el helght plant 1, € cultivar et helght plant no. of leaves
stress (cm) leaves stress (cm) '
Super Nova 0 28.00 bcd 32.33 cde Rabie 0 24.33 cdef 25.33 ef
Super Nova -2 24.00 def 26.00 ef Rabie -2 20.00 efgh 22.67 fg
Super Nova -4 22.67 def 23.33fg Rabie -4 19.00 fghi 20.00 fgh
Super Nova -6 20.00 efgh 21.33 fgh Rabie -6 13.00 jklI 15.67 hijk
Super Nova -8 7.67 Im 11.67 ijkl Rabie -8 11.00 ki 13.00 ijkl
Perless 0 30.00b 35.33 bc Marcona 0 29.00 be 42.67a
Perless -2 23.00 def 26.00 def Marcona -2 25.33 cde 39.67 ab
Perless -4 12.00 jkI 9.33 jkim Marcona -4 24.00 cdef 33.00 cd
Perless -6 7.00 Im 5.67 Im Marcona -6 23.00 def 30.00 cde
Perless -8 2.33n 2.00m Marcona -8 20.67 efgh 22.00 fg
K66 0 35.00 a 25.00 ef D99 0 22.00 efg 26.33 def
K66 -2 23.00 def 21.00 fgh D99 -2 20.00 efgh 22.00 efg
K66 -4 19.33 fghi 19.67 fgh D99 -4 17.33 ghij 20.33 fgh
K66 -6 16.00 hijk 17.33 ghi D99 -6 15.00 ijkl 15.33 hijk
K66 -8 14.00 ijk 16.33 ghij D99 -8 9.00 Imn 11.00 Im

MG b (gl e M 7Y 50 Jla Cla.d); oSSl RS bl o lies wlie Gy = glols O a s ola Sl
Means in each column and for each factor, followed by similar letter(s) are not significantly different at the 1% probability level- using

Duncan’s Multiple Range Test.
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Table 3. Analysis of variance for a and b chlorophyll and total chlorophyll, glucose, fructose, RWC, prolin and leakage
ion almond cultivars affected drought stress

Mean Square

Dependent

: df  Chlorophyll  Chlorophyll Total ion .
variable a b chlorophyll  Leakage proline RWC fructose glucose
Cultivar 5 3.42** 3.70 ** 13.08** 1366**  1.03**  70.46** 239.35**  625.02 **
Drought stress 1 0.69 ** 0.751 * 3.54** 9009** 2.18** 3.12* 155.76**  625.21 **
Cultivarx 5 0.007™ 0.016™ 0.081™  642.2%% 041*  019™  2568™ 12226 ™
Drought stress
Error 24 0.097 0.11 0.29 51.91 0.055 2.48 16.67 66.05
CV.% - 9.46 11.57 8.61 16.01 7.25 2.02 28.44 25.23

*and **: Significant at the 5% and 1% probability levels, respectively. ns: Non-significant

)'bwdw}‘ leﬁj/a)\ JLAb'C]aMJQ
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Table 4. Effect of cultivar on a and b chlorophyll and total chlorophyll, glucose, fructose and RWC.

* k%

)‘J&#A\__«;‘IJQZHS} B

. chlorophylla  chlorophyll b total chlorophyll fructose glucose
Cultivar RWC (%
(mg/g) (mg/g) (mg/g) N T (mg/g)
Marcona 2.41d 1.95d 4.52d 73.97d 11.78 c 23.61Db
Rabie 3.75b 3.28b 7.13b 80.53b 9.78 ¢ 4194 a
Super Nova 437a 390a 8.37a 79.68 b 25.88a 18.88b
Perless 2.56d 2.16d 4.92d 75.95¢ 9.68 ¢ 22.71b
D99 3.07¢c 2.62¢c 577c 7591c 1742 Db 37.10 a
K66 366 b 328 b 7.05b 82.98a 1157¢ 17.00 b

KA b gl e S Y 50 Sl e 52 SOl Oe5] bl o Aites wlie Gy ghils &S O o 53 ola Sl
Means, in each column followed by similar letter(s) are not significantly different at the 1% probability level- using Duncan’s
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Table 5. Effect of drought stress on a and b chlorophyll and total chlorophyll, glucose, fructose and RWC

chlorophylla  chlorophyll b total chlorophyll RWC fructose Ma/ah al
Drought stress Mglg) Mg/g) Mglg) %) Mglg) (Mg/g) glucose
0 344a 3.02a 6.60 a 79.47 a 1643 a 31.17a
-6 3.16b 2.72b 597b 75.76 b 12.27b 22.57h

I S L gl e SVt Y 570 Jlesl e s Sl Oyo3) bl Aiees e G gy &S Ot 5o 55 ols ke
Means in each column followed by similar letter(s) are not significantly different at the 1% probability level- using Duncan’s test.
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Table 6. Interactive effect of cultivar and drought stress on prolin and ion leakage.

Cultivar drought stress (bar) Prolin (mg/g) ion leakage (%)
Marcona 0 30.03d 31.57 def
Marcona -6 4.08 a 37.13 de
Rabie 0 3.14 cd 37.57 de
Rabie -6 3.60 bc 74.47b
Super Nova 0 3.22 cd 2217 f
Super Nova -6 3.57 bc 53.17 ¢
Perless 0 3.29 cd 25.80 ef
Perless -6 3.82ab 53.73 ¢
D99 0 2.86 de 2140f
D99 -6 40la 4213 cd
K66 0 246 ¢ 36.60 de
K66 -6 250e 84.30 a
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Means in each column followed by similar letter(s) are not significantly different at the 1% probability level- using Duncan’s test.
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ABSTRACT This study during the year of 2011 and 2012 in horticultural research station and seed and
plant improvement Institute, Karaj as factorial on the base completely randomized design was done.
Factors include almond seedlings tested in 6 levels (supernova, Perlis, D 124, Marcona, Rabie, and k1-16)
and osmotic stress of polyethylene glycol in 5 levels (0, 2-, 4-, -6 and 8-bar). The results showed that with
drought stress on plants, plant height, number of leaves, the amount of chlorophyll a, chlorophyll b and
total chlorophyll, the amount of glucose and fructose content, relative humidity content decreased and the
amount of proline and the rate of ion leakage increased, but increase or reduce these traits in the cultivars
with each other had significant differences. The results of investigation growth traits showed that Peerless
and k66 cultivars had the most sensitivity to the drought so that the number of these plants leaves and
their height under osmotic stress -2 bar are reduced in comparative with plant control significantly. The
most resistance to drought was shown in D-124 and Marcona cultivars so that osmotic stress could endure
up to -6 bars and only in osmotic stress -8 bars, the number of leaves and their height was significantly
reduced compared with control plants. The results from physiological
and biochemical characteristics were very similar with the results of the
measurements on morphological traits. D-124 and Marcona cultivars had
the highest level of production proline and the lowest ion leakage. They
were diagnosed as the most resistance to drought stress, while cultivar
k16 had the most sensitive to drought stress.
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