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Morph-Physiological Changes of Two Cultivars of Pomegranate ‘Rabab’
and ‘Shisheh Gap’ under Water Stress Conditions
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Table 1. Interaction of water stress and cultivar on shoot and root length (cm) and fresh and dry weight (g).

okl slate
. Irrigation rate (FC %) Eils
g 25 50 75 100 oSk
Cultivar “ls sb Mean
Shoot length (cm)
‘A_JL' b
= 34.4 ct 42.8ab 43.8 ab 45a 415A
‘Rabbab’
‘ug W o)
B 21.5d 34.2¢ 38.4 bc 435ab 344B
Shishehgap’
. /"l;.a
oSk 28C 38.5B 411B 443 A
Mean
oy Job
Root length (cm)
cuLt 2
= 28.0 et 40.25 abc 425 ab 35.5 bed 36.6 A
‘Rabbab’
‘ui W)
T 32.3 cde 33.3¢e 36.3 bed 448 a 36.8 A
Shishehgap’
. /"l;.a
":;SJ ” 30.1B 379A 383 A 40.1 A
ean
adosy B 4o
Root fresh weight (g)
‘s_JLi b
= 15.4 be 22.6 be 340a 23.8b 240 A
Rabbab
‘ui e
=T 18.8 bc 14.4c¢ 15.1 be 18.1 bc 16.6 B
‘Shishehgap’
. /"Lu.
LI\)/IESJ - 17.1B 185B 246 A 209 AB
ean
Adn, SEA )y
Root dry weight (g)
‘ul.s b
== 9.8 ab 9.5ab 149a 11.5ab 114 A
Rabbab
45 N
M B 9.6 ab 76b 6.8b 6.0b 7.5B
Shishehgap’
oSt 9.7A 85A 108 A 8.7A
Mean

t In each row and column, means with the same letters (small letters for interaction and big letters for main
effects) are not significantly different using Tukey’ test P< 0.05.
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Table 2. Interaction of water stress and cultivar on leaf mass per unit area (LMA) (mg cm™).

okl ,lais
) Irrigation rate (FC %) s
o 25 50 75 100 oSl
Cultivar e aaly 5o S 000 Mean
LMA (mg cm™)
‘uLt_;’
T 1.7 at 1.1b 11b 1b 1.2 A
‘Rabbab’
45 P
N R 1.0b 09b 0.8b 09b 09B
*Shishehgap’
. ﬂm
oSk 13A 10B 10B 10B
Mean

+ In each row and column, means with the same letters (small letters for interaction and big letters for
main effects) are not significantly different using Tukey’ test P< 0.05.
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Table 3. Interaction of water stress and cultivar on number of shoot, leaf area (cm?), number of leaf,
leaf fresh and dry weight (g).

okl Llais
" Irrigation rate (FC %) il
= 25 50 75 100 oSk
Cultivar o olen Lt sl Mean
Number of shoot
‘uL‘ 2
= 3.3bet 4.8 a-c 53a 6.3 ab 349 A
‘Rabbab’
‘;S P
T 13e 1.9c-e 2.3de 3.8 b-d 2.3B
‘Shishehgap’
. /.L\.A
oSk 23B 33A 38A 50A
Mean
S_ﬁ d‘da:
Number of leaf
‘ul_i 2
=2 53.0de 95.2 ab 1115a 116.8 a 939 A
‘Rabbab’
‘g..\§ P
" 20.3d 61.0 b-d 68. 8 bc 88.3 a-c 56.6 B
‘Shishehgap’
. /‘LLA
oSk 36.1C 78.1B 90.1 AB 1025 A
Mean
S 508
Leaf fresh weight (g)
‘uL\ 2
2 18¢c 15.5 ab 16.8 ab 21.0a 13.8 A
‘Rabbab’
£b“§ N £
T 25¢C 13.0b 16.0 ab 16.0 ab 1198B
‘Shishehgap’
. /’Lm
oSk 2.1C 14.2B 16.4 AB 185 A
Mean
S KA 0o
Leaf dry weight (g)
‘uLi 2
= 0.8b 8.5a 9.3a 11.3a 74A
‘Rabbab’
‘;S P
" 15b 78a 8.0a 8.3a 6.4 A
‘Shishehgap’
. ’~LLA
oSk 11B 8.1A 8.6 A 9.8 A
Mean

+ In each row and column, means with the same letters (small letters for interaction and big letters for
main effects) are not significantly different using Tukey’ test P< 0.05.
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Table 4. Interaction of water stress and cultivar on relative water content (RWC) (%) and membrane
stability index (%).

ol Hlas
. Irrigation rate (FC %) o Eilie
P 25 50 75 100 oSk
Cultivar T ot sl g Mean
RWC (%)
‘UL' 2
= 63.8 cdf 79.0 b 82.5 ab 90.3 ab 78.8 A
‘Rabbab’
‘j P
T 50.5d 65.3¢c 88.3ab 935a 74.4B
‘Shishehgap’
. /’L.e
oSk 57.1C 72.1B 853 A 91.9 A
Mean
S e
lon leakage (%)
‘g_)Lt 2
= 65.8 ab 54.8 a-c 54.3 bc 445 c 55.9B
‘Rabbab’
zug o u?
- 76.2 a 61.8 a-c 58.0 a-c 53.6 bc 62.4 A
‘Shishehgap’
. /~Lm
oSl 710A 60.3B 56.1 BC 490C
Mean

+ In each row and column, means with the same letters (small letters for interaction and big letters for
main effects) are not significantly different using Tukey’ test P< 0.05.
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Fig. 1. Changes of relative water content (RWC) and ion leakage in the leaf of two cultivars of
pomegranate ‘Rabab’ (A) and ‘Sheshehgap’ (B).
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Table 5. Interaction of water stress and cultivar on chlorophyll (mg g™ F.w) and proline (umol g* F.w.)

ol Hlas
. Irrigation rate (FC %) o Eilas
iy 25 50 75 100 oSk
Cultivar 5ol s Mean
Chlorophyll (mg g* F.w.)
‘uL‘ 2
= 60.2 bt 78.5ab 87.3a 94.8a 80.2 A
‘Rabbab’
‘j P
R 27.8¢c 61.9b 79.5 ab 88.2a 64.3B
‘Shishehgap’
. /’L.e
oSk 439C 70.2B 83.4 A 91.9 A
Mean
oelse
Proline (pmol g*F.w.)
‘g_)Lt M
= 3.7a 25D 2.0 be 1.9b¢ 25A
‘Rabbab’
‘;S )
M - 2.1bc 1.9 bc 1.7 be l4c 1.8B
‘Shishehgap’
- &l
oSk 29A 22B 18B 17B
Mean
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Fig. 2. Changes of total chlorophyll and proline in the leaf of two cultivars of pomegranate ‘Rabab’
(A) and ‘Sheshehgap’ (B).
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Morph-Physiological Changes of Two Cultivars of Pomegranate ‘Rabab’
and ‘Shisheh Gap’ under Water Stress Conditions

M. Ebtadaei and A. Shekafande™

Water is one of the major limiting factors for agricultural crops in arid and semiarid
regions of the world. Iran is one of the largest producers and exporters of pomegranate in the
world. In this research, the effect of water stress on some morphological and physiological
responses of one year old saplings of two pomegranate cultivars, ‘Rabab’ and ‘Shishehgap’
was investigated. A factorial experiment was conducted in a complete randomized design
with 4 replications and two plants in each replicate. Treatments were 4 levels of irrigations of
100, 75, 50 and 25% field capacity and two cultivars. The results showed that in both
cultivars, with increasing drought, growth indices such as leaves number, shoot length,
chlorophyll content and relative water content (RWC) decreased but the amount of proline
and ion leakage increased. In this regard, ‘Rabab’ with more proline accumulation and less
ion leakage as well as maintenance of RWC in comparison to ‘Shishehgap’ showed more
tolerance to water stress and better its growth performance.
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