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Table 1- Analysis of variance of effect of irrigation and species on morphological characteristics in two olive cultivars

Ol o (b
Mean of Squares

Ol gt guko K PO O P 09 & v .. SWE (39 oSy Suid (39 Sid (439
L N T s3] SOk . c
SHOAY Iga ¥ Ay (¥ S
df Root fresh o Leaf fresh %) o xr
weight Shoot fresh weight Root dry Shoot dry Leaf dry
weight weight weigh weight
Sk 2 660.12** 55.38 27.146 278.83** 21.94 12.19
Block
E‘Jlﬁ.‘ 2 501.43** 182.68** 89.51** 211.82** 72.47** 40.17*
Irrigation
rodl 4 140.42* 58.11 28.47 59.29* 23.06 12.77
Polymer
~) 1 655.18** 1.32 0.646 276.82** 0.52 0.29
Cultivar )
MI’;;)L*' 8 81.36 107.84%* 52.84%+ 34.39 42.81% 23.73%*
w5 I);g’l""l 2 108.65 13.46 6.60 45.92 5.33 2.96
“’BI)ng‘l’ 4 76.76 56.14 27.51 3242 22.29 12.34
x)‘“l‘ x d)lf.%i
o5 8 104.50* 16.31 7.99 44.16* 6.47 3.58
IXxPxC
L 58 39.32 24.12 11.82 16.61 9.57 5.31
Error
“""*gv“’“‘é 27.48% 17.04% 17.04% 24.22% 14.62% 15.86%

2oy V50 Jlain] zolaws )3 45 gme g 4 K
* **: significant at 5% and 1% probability levels, respectively
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Table 1- Analysis of variance of effect of irrigation and species on morphological characteristics in two olive cultivars

©la o nbe
Ol pd 2o ‘531,‘7 a0 Mean of Squares
S0V df £l | IS S 11 s S 11t o
Height Leaf Number Leaf area Leaf area ratio
S 2 37.97 122.18 77153 15.09*
Block
Sk 2 4787.71%* 93305.41%* 113344.61%* 30.46%
Irrigation
rk 4 36.67 425.74 14119 41% 16.67%*
Polymer
) 1 101.34% 48.40 15583.29% 43.96%*
Cultivar
)“*‘*I:P‘f)“*' 8 71.46% 838.10 6862.44* 13.78%*
w5 I’;g)tﬂ*' 2 42.02 5176.03*%* 531.93 5.63
“’élg ’;)C“*L 4 69.75% 519.93 8555.67* 11.75*
w5 X ok X o)l 8 54.50%* 729.06 4336.40 4.94
IXPxC
s 58 18.33 706.14 2603.61 432
Error
et 5.06% 6.64% 17.37% 25.96%

2oy Vg0 Jleainl zolaw )3 ,l5 dre i 4 K
***: significant at 5% and 1% probability levels, respectively
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Table 2- Effect of interaction between irrigation xpolymer on olive morphological characteristics

) QR P 09 u.).s S 53 j i (S3}) ) s o
k! rouby lgp Sl i L eaf fresh Sy Sy P
Irrigation  Polymer Shoot dry Shoot dry it Leaf dry Leaf area z
) ) weight . 2 Leaf area
(mm) (9/Kg) weight weight weight (cm?) °
@ ratio
) ) ()]

100%ETcrop
0 34.62ab 24.81a 24.23ab 17.24ab 305.56abc 10.60a
1 35.60a 25.46a 24.95a 17.72a 309.42a 10.43a
2 33.17bcd 22.00bc 23.12bcd 16.65abc 300.15de 9.16b
3 32.49d 22.84b 22.04de 16.76abc 308.13ab 9.37b
4 33.82bc 21.00cd 23.67bc 17.17ab 301.82bcd 10.21a

65%ETcrop
0 24.66h 18.53ef 17.25i 12.569 263.5h 7.55de
1 27.13¢g 19.72de 23.02cd 16.43bc 292.03f 8.31c
2 29.16f 19.92d 22.14de 15.83cde 280.73g 7.99cd
3 31.63e 20.09d 21.44ef 13.72f 301.29cd 7.91cd
4 32.9cd 21.37c 20.41gh 14.67ef 295.64ef 7.78de

30%ETcrop
0 19.72j 12.94g 15.60j 10.12h 210.551 6.029
1 23.81hi 18.00f 16.67i 12.169 225.92j 7.01f
2 24.59hi 19.27de 21.41efg 15.34de 220.31k 7.22¢f
3 23.40hi 17.74f 19.98h 11.97¢g 225.75j 7.31ef
4 22.67i 18.69¢f 20.76fgh 14.91e 234.11i 7.15f
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Within each column, means fallowed by the same letter are not significantly different (p<0.01) based on Duncan’s multiple range test
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Table 3- Effect of interaction between irrigation xcultivar on olive morphological characteristics

d;tc:’i

ps) i S).g HKeY)

Cultivar Irrigation Leaf number
(mm)

Slosly 100%ETcrop 465.00a

Baghmalek 65%ETcrop 410.33c

30%ETcrop 354.93d

Jsti 100%ETcrop 439.87b

Dezphol 65%ETcrop 404.27¢

30%ETcrop 328.13e
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With in each column, means fallowed by the same letter are not significantly different (p<0.01) based on Duncan’s multiple range test
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Table 4- Effect of interaction between polymer x cultivar on olive morphological characteristics

S o o

) S 2 g o
Cultivar Polymer Leaf area Leaf area ratio
(9/Kg) (cm?)
0 270.27d 6.89d
Slosly 1 336.43c 6.77d
Baghmalek 2 339.97b 9.61b
3 354.85a 10.47a
4 333.04c 9.80ab
0 263.87g 6.79d
Jgs 1 281.82e 7.43c
Dezphol 2 280.54e 7.76¢c
3 288.72f 7.27¢c
4 288.02f 7.29¢
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Within each column, means fallowed by the same letter are not significantly different (p<0.05) based on Duncan’s multiple range test

S 008 asule izen 3 ))55 0 (Sl e 58 5 (6508
2 S I3eb (asls aw (o)l 5o (1S b Jg350 08
Joiz) 392 oy (st Rl 0l 5l Sladl 08 L dwolie
b dulio 3 o] (15 4y J5353 o) ol S5 ol (ol a5 (0
ddyy Suid 0o dpsS MVY) ade) 5 (g e g Sladls o5,
Lo oad (ylel Jg850 o8 1o (320 58l YOIVY) els)| g (p 5 YI7Y)
Oppi 9 392 )Mo (338 yery Bpae pas g Aoy Yo ETCrop

1) X Q3o pagen yanky x (5 il Jaldie S50
Jlie p51 a5 35 asedie (pibjly 4355 Jgde oy b
g Ay St g 55 559 o b o) X OBl g peuly X (5l
delio Joao oy b () Jgio ) cutly jlalias 13T oLS glis)|
DRl L o8y 93 ym 50 )3 a8 Wb o (B o) lae () (SSbe
ool ol o 458 oLS glis,] 5 K25 5 5 g e 5l O e
b 51 SB 4 el 5l 6 5VL g (ad aBlal b ialS e



PYV  Shodly pl)l (S 39ledy90 luoguas 51 (5 1 3 3l yygm slo youly i

9 Bl g 535 (V) oS 5 il 03,5 (3155 203 18
@l a0, ()35 jhline 5, IS slales 13 2 1y oolel 90
ol 593 (b g jhd g asls glas) Jlai 5l as ol lis Lyl
5o ol 4l slus L 5l g 3l jgm p)5 ¥ Bpan b jg) e
dulio ) Bnloss oy Coolio (5ol )93 59y VF 9 OOl om0 p )5

WLidgs ol b

ETcrop b oas (o)lol Shatl o8, 4 bgspe (adls aw opl jlade
D91 duoyd Voo
LS b Sdadly 05y )3 45 (B Joao) 3 i @l iz
Olon 1als cllo &) s jasly s plp ¥ Gl 5 O (a0 p Ve
5 A oS gl g ) Sid g 5 ()9 50 R lade o
g DFIVY FYIVY sy an Jo833 o8y 10 5 oy YV 4 FA/Y ¥F

095 S 5598 )90 Cluogad 5 o8y X pody X 65kl o Jlike H1-0 Jgoa
Table 5- Effect of interaction between irrigation x polymer x cultivar on olive morphological characteristics

o3, 317 ok iy P 0j9 Al y WS (459 W)l
Cultivar Irrigation Polymer Shoot dry weight Leaf dry weight Height
(mm) (9/Kg) (@) (@ (cm)
Slotly
Baghmalek
100%ETcrop
0 38.18a 26.82a 99a
1 35.66b 24.68b 96d
2 33.57¢ 23.82¢ 97.33ab
3 38.08a 27.25a 98.33ab
4 36.99a 26.55a 96.33bcd
65%ETcrop
0 17.23kl 12.5hi 82h
1 22.09g 16.11fg 90.67e
2 20.42hi 17.89 89.67e
3 23.99def 18.07e 85.33fg
4 25.37d 19.99d 84.33gh
30%ETcrop
0 13.54m 8.05kI 60k
1 19.5i 11.82i 69.7j
2 19.5i 12.68hi 72.33i
3 20.2i 12.08i 73.33i
4 24.42def 13.47h 72i
o83
Dezphol
100%ETcrop
0 22.92fg 16.9ef 85fg
1 21.73gh 15.87g 86fg
2 22.76g 16.79fg 87f
3 21.95g 17.02ef 86fg
4 24.44de 17.88e 86.67f
65%ETcrop
0 13.96m 9.83j 70.33j
1 16.06l 12.29hi 86.67f
2 17.22kl 11.79i 84.67fg
3 18.93ij 12.55hi 95d
4 17.71jk 12.51hi 89.67e
30%ETcrop
0 8.73n 3.67n 45.33n
1 13.98m 6.09m 53.83m
2 14.31m 7.21 61.33k
3 16.48l 8.36k 56.33I
4 17.61kl 7.4kl 54.33Im

55 Sl (glasely sz yg05] 3l ealimul b I sxe gl duo )3 B Jlesn] prdas 55 it S jide Bip S sh)b JBlis a5 lap,Sike gt Hb )
Within each column, means fallowed by the same letter are not significantly different (p<0.05) based on Duncan’s multiple range test
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Introduction: Iran is located in arid and semi-arid regions, so limitation of precipitation and poor
distribution of rainfall with prolonged periods of heat and drought have caused harsh conditions for establishing
plants. In general, previous researches have shown that water deficit or drought stress had destructive effects on
morphological, physiological and biochemical parameters of plants. So that, researchers stated that the first
reaction of plants to water stress was decline in growth. Growth parameters such as height, fresh and dry weight
of root and stem and leaf area could decrease with increasing water stress. Therefore, use of methods for
reducing water evaporation from soil, decreasing run-off and improving transport nutrients were considered in
recent years. Superabsorbant polymers are one of the most important compounds in reducing negative effects of
drought on plants.

Materials and Methods: This study was conducted to investigate the effect of five different levels of super
AB A200 polymer (0, 1, 2, 3, 4 g/Kg of soil) and three levels of irrigation [100 as control, 65 and 30 percentage
of plant evapotranspiration potential (ETcrop)] on morphological characteristics of two olive cultivars
‘Baghmaleki’ and ‘Dezphol’ as a factorial experiment based on randomized complete block design with three
replications. In this experiment, ninety 18-month-old olive trees of ‘Baghmaleki’ and ‘Dezphol” were kept for
adaptation in greenhouse for one month.The plants were planted in ninety pots including 1/3 sand, 1/3 manure
and 1/3 soil with superabsorbent polymer. Superabsorbent polymers (super AB A200) were prepared from
Company Rahab Resin (Licensed by Iran Polymer and Petrochemical Institute). Then, the plants were irrigated
with 100%, 65% and 30% ETcrop, every three days. Finally, morphological parameters such as root fresh
weight, root dry weight, shoot fresh weight, shoot dry weight, height, leaf number, leaf Area and leaf area ratio
were measured. Data analysis was performed using MSTATC software and mean comparison was done by
Duncan's multiple range tests at 5 and 1% probability.

Results and Discussion: The results showed that interaction effect between irrigation and polymer affected
shoot fresh weight, leaf fresh weight, shoot dry weight, leaf dry weight, height and leaf area ratio at p<0.01,
whiles interaction between irrigation, polymer and cultivars affected height, root dry and fresh weights at
p<0.01. Furthermore, all of measured traits were reduced greatly by reducing water from 100% to 30% ETcrop.
Fresh weight for root, leaf and shoot, and dry weight for root, leaf and shoot were decreased by 29.23%,
15.76%, 15.77%, 26.25%, 13.5% and 14.73 %, respectively in irrigated plants with 30% ETcrop in comparison
with control. Some researchers stated that limitation of photosynthesis could be one of the important factors for
reducing growth under drought. Furthermore, drought could affect directly on cell turgor potential and reduced
cell division,cell enlargement and plant growth. Also, our findings revealed that shoot fresh weight (19.72 g),
shoot dry weight (12.94 g), leaf fresh and dry weights (15.6 and 10.12 g), leaf area (210.55 cm?) and leaf area
ratio (6.02) were obtained in irrigated plants with 30% ETcrop and untreated with polymer. The results showed
leaf number was highest in ‘Baghmalek’cultivar irrigated with 100% Etcrop (465) and lowest in ‘Dezphol’
cultivar irrigated with 30% Etcrop (328.13). The highest value of leaf area and leaf area ratio was obtained in 3 g
polymer per Kg soil in ‘Baghmalek’ cultivar. In addition, root fresh and dry weights and plant height were 36,
49.7 and 27 % greater in ‘Baghmalek’ cultivar treated with 30% ETcrop and 4 g polmer per Kg soil comparison
with ‘Baghmalek’ cultivar treated with 30% ETcrop and whiout polymer.

Conclusions: Drought or water deficit could affect directly on cell turgor potential and reduced cell division,
cell enlargement, photosynthesis and plant growth. The use of superabsorbent polymer could absorb abundant
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water and release it easily, so the plant will have a better growth condition in this situation. Our results showed
that Baghmalek cultivar had lower sensitive than Dezphol cultivar to water deficit and it suggested that

Superabsorbent polymers can be used to discipline drought in some areas that rainfall shortage and water deficit
is the most important problems.
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