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Effects of Deficit Irrigation on Some Physiological and Biochemical
Characteristics of Six Commercial Olive Cultivars in Field Conditions
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Table 1. K, of olive.

KR s 53 G5k ALS s
Month 1 ;(c of olive -
C’;::" 0.53 0.54 0.55
JJ‘;: 0.56 0.57 0.58
Jj | 0.60 0.60 0.60
X;’; 0.60 0.60 0.60
’:§ 0.60 0.60 0.60
O": | 0.60 0.59 0.58
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Table 2. Estimated irrigation volume of water based on crop evapotraspiration in 2014.

0 3005 9 sl Glals o7 5l sbabs o7 5
s . .
Month Evapotraspiration Monthly water requirrment Monthly water requirrment
(mm) (Liter tree™) (M’ ha™)
- ‘
- M“"“’ 162.7 2790.0 774.1
ay
L
“J“’A 2142 3923.1 1089.1
un.
J’f; 232.4 4558.3 1266.2
ul.
|
:" 218.5 4285.7 1190.4
ug.
’;“e“" 165.0 3236.3 898.1
ep.
5": 81.1 1590.7 4419
Ct.
s
ol 1073.2 20384.1 5662.3
ota
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Table 3. Time of pit hardening and withholding irrigation volume in deficit irrigation treatment of

olive cultivars.

D Gy S £ 9 5l

ot Gl BA s Sde

CAA)J)AG‘){&J&?S&JT‘A%A

‘AS.J Beginning of pit Duration of pit hardening ~ Withholding irrigation volume
Cultivar . ; o
hardening (days) (Liter tree™)
< - 2
s Ao
o e 22 1626.1
Mission 26 May
(u‘ < ‘ . v
et e 27 2049.6
‘Konservolia’ 24 May
< . T? ‘ . V
et e 33 2837.6
‘Amphisis’ 28 May
TRY lasa 0
> e 33 2640.2
‘Zard’ 26 May
[N 2 ‘ . ‘;
Sl e 25 1874.4
‘Roughani’ 25 May
PP 132 0
e 33 2640.2
‘Shengeh’ 26 May
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Table 4. Time of fruit verasion and withholding irrigation volume in regulated deficit irrigation
treatment of olive cultivars.

K 53 g9y s

820 Sy il e

c;'a‘).\‘).b@l‘):.om‘asgﬂr%a

Cu‘:iJvar Be ginniarzo £ fruit Duration of verasion Withholding irrigat_ilon volume
verasion (days) (Liter tree™)
s o
“‘Mission’ 26 Sept. 16 730.8
ool ot 15 917.9
‘Konservolia’ 6 Sept. .
paart o 15 682.6
*Amphisis’ 24 Sept.
b D 13 835.6
‘Zard® 4 Sept.
el e 13 869.7
‘Roughani’ 3 Sept.
R oS VP
‘Shengeh’ 7 Sept. 13 759.6
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Table 5. Applied irrigation volume in olive cultivars during growth season in 2014.

_ e O s o
) wole! sladeliss Amount of irrigation ~ Amount of irrigation water
Cultivar Irrigation regimes water applied applied
(Liter tree™) (M’ ha™)
< okl
Sl ol 20384.1 5662.3
, Full irrigation
F oo | ™
ST Cpdesteles 12230.1 3397.3
Mission Continous deficit irrigation
S o LUT
wud e oleleS 9874.1 27427
Regulated deficit irrigation
€ skl
S sl 20384.1 5662.3
Full irrigation
L g S las bl
g el 12230.1 3397.3
‘Konservolia>  Continous deficit irrigation
S ‘o Lu"'
b S solleS 9263.4 2573.1
Regulated deficit irrigation
(PR
S sl 20384.1 5662.3
Full irrigation
¢ il f ()
e [ poleclales 12230.1 33973
‘Amphisis’ Continous deficit irrigation
5wl g5kl
b B oleleS 8710.5 24195
Regulated deficit irrigation
(PR
SIS ol 20384.1 5662.3
Full irrigation
ARy f LT
#00 pesolles 12230.1 3397.3
‘Zard’ Continous deficit irrigation
S “am l_u]
b S olleS 87552 2431.9
Regulated deficit irrigation
€ kol
S sl 20384.1 5662.3
Full irrigation
[ ) ‘ Lu"'
il [ polecolles 12230.1 33973
‘Roughani’ Continous deficit irrigation
5l g5l
b S solrleS 9486.9 2635.1
Regulated deficit irrigation
€ kol
S sl 20384.1 5662.3
Full irrigation
‘& f LT
[ polelales 12230.1 33973
‘Shengeh’ Continous deficit irrigation
5l g5kl
b 5 el 8795.2 2443.1

Regulated deficit irrigation
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Table 6. Mean comparison of relative water content (RWC), ionic leakage and content of Ca,
Na and K of six olive cultivars.

Cultivar RWC (%) Ca (%) Na (%) K (%)
PN
‘Missi'on, 73.84 be T 2.56b 0.25b 098¢
Ll g oS
Konservolia® 77.26 a 221c 0.23b 1.38a
Eu‘%wé"r
‘Amphisis’ 70.71d 2.56b 0.29a 1.21¢c
‘._\‘):)’
) 72.14 dc 2.60 ab 0.30a 1.27 be
‘Zard’
[ K
e 73.90 be 287a 021b 1.114d
‘Roughani®
6&7
75.47 ab 2.76 ab 0.22b 1.34 ab
‘Shengeh’

+ Means with similar letters in each column are not significantly different at 5% probability
level using Duncan’s multiple range test.
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Table 7. Effect of irrigation regumes on relative water content (RWC), ionic leakage and
content of Ca, Na, and K in olive cultivars.

olul slaceliy S ol s gl gine paealS s iy
Irrigation regimes RWC (%) Ca (%) Na (%) K (%)
dﬂl,s ‘.SJL‘L?‘ 76.16 a T 290a 021b 1.34a
Full irrigation
pohe sololas
Continous deficit 73.27b 245b 0.27a 1.16 b
irrigation
s aalass (g 5lulaS
Regulated deficit 72.23b 2440 0.28b 1.14b
1rrigation

T Means with similar letters in each column are not significantly different at 5%
probability level using Duncan’s multiple range test.
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Fig. 1. Ionic leakage in different olive cultivars under irrigation regimes.

okl sladelis 5u o5y slapd,) (s m) (S cuds—) JSb

S8 oilié (sla puaic

s sla a7 Jlaial plai 5o s paaliy 5 paies anal (sla piaie ke 5y gkl ol g 635 3
a5 b e 5asiS 5 CasY 5 fSRL a4 s e el sy Gt b Sl e LT (hien Lol
o 5 Lol w38 & 5158 i S 50 fau3) 5 el (slaads 458 pasin s 5o 515 31 s g Ll gy
FRIPRCT R W PRGN W PIE I PRRYYY/A)) SIRPTSN PSR AN B T Ay PR VIR IR K S PRNPS
o LYY L kg a8 4 Lossre paies s 50 G 5eS lae I3 51 Lal i8S 5158 el S 5o 5 Sk
(P Jsaa) wsm “omte” 285 4 b g e Slale (i 53eS y “Ll g i 03,5 4 o g e aaullly s u (s
od o saalidie JolS (gl Hlasi 5o aoain Hlae 0 3eS 5 aaslly 5 aalS Hlate G ST (ool ladeliy
sad aa 15 (55l la S 5 aslae olulasS (sladalis oo S 5o (32 slasaie Gol Hlute Sl 51 S s
(A Jsua) wid sualine (gl Sae NI
Judg s Hlude

7N Jlaial o 59 IS 58 Ji5 0 5e okl el S5 7Y Jlaial gl 59 IS b @i 55K s 35 3
= solal el 531 Lol it Hla iae 7 Jlasial el 5u JS Jad g5 s solul el 5 a3, Gien 5
~a35 S D) el Gl Jlaae b 5 a Jad K s solel el 5 a3, slagienss 3 b Juis, K
A agaa LSt a8, a0 kg e plaBe G i Lol i S 18 el S 5o (St 5 Ll S sl
b Jud I 12 51 s s Guan Bl 285 4 Lo ga e @ Jad g IS Sluie 0 5eS 5 S50 835 05 a8 S ke
Ly sl n55eS g ety 1) Dlalle st K 03 00 a8 5 pSike +/FA s gaa b L5 ,uiS 43,
e S 58 a5 IS (ol 33 ey JolS (ol Hlass okl sladaling o (A Jsas) o “ur el 835 4
slatol s i K 18wl S o s s (s5LTaS 5 78+ oLl sladelis (JS g @ Jud I s 3
Slafe (ralS a5y 5 Cauy e ial slaaS;y 5o (3 Jsaa) wials 31D (s 5K luie sy gkl
sbapd, do by e JS Joad 5K DlaBe G it o sualdis (sulal OF Dlade (RalS 31 o @ Jaig K
b (ool oS 5 Gurn Bl 235 4 Lo gy o Dlalie S 5 g JolS ol Slass Lo faSus” 5 Ll g e
(Y IS o gs su

¥5


https://dor.isc.ac/dor/20.1001.1.16807154.1395.17.1.4.0
http://journal-irshs.ir/article-1-72-fa.html

[ Downloaded from journal-irshs.ir on 2025-07-08 ]

[ DOR: 20.1001.1.16807154.1395.17.1.4.0]

5 S s la S5 B o sl fpS L

Sk ool aotis polplas S TC P B PSS
- » M » £
1.8 Full rrigation Continious dificid irrigation  Regulated dificid imgation
B 1.6 a &
'.'u-' 1.4 &
(-T1) [ =
wp 1.2 d L o
k!] ey 1 of i
X = hi c 8 "
P -% 08 Y K
J’ h
% 0.6 =
g 0.4
~ 0.2
0
i L s b | b - Lz
Mission Konservaia  Amphisis Zard Roughanmi Shengeh

o osleady,
Olive cultivars

Fig. 2. Total chlorophyll content in different olive cultivars under irrigation regimes.
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Table 8. Mean comparison of chlorophyll a, chlorophyll b, proline, soluble sugars, phenol content and
malondialdehyde (MDA) of six olive cultivars.

- e oslle
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) i Lubl Phenol content MDA waull
Cultivar Chloro_}l)hyll a Chlorq?hyll b Pr(_)1 ine Solub € sugars (mg 100 g’ (nmol g
(mgg Fw.) (mgg Fw) (ugg Fw) (mgg Fw) T g
W) F.w.)
C. o Y
N 0.61 ct 025¢ 14.53 ¢ 8.86 ¢ 102.93 ¢ 2.62b
‘Mission’
‘L\.“ .57
= . 0.87 a 0.48 a 18.34 ab 10.57b 146.16 b 1.94c
‘Konservolia’
< . '|'7
T “’_u 0.50d 0.15d 14.96 ¢ 7.34d 115.83 ¢ 3.02 ab
‘ Amphisis’
(4 )
et 0.63 be 0.25¢ 1497 ¢ 8.56 ¢ 102.48 ¢ 335a
‘Zard
‘&\}_JJ’
. 0.70b 0.21 cd 19.11a 833 ¢ 185.23 a 2.78b
‘Roughani’
¢ & N
094 a 0.37b 16.98 b 11.56 a 145.19b 2.12¢
‘Shengeh’

T Means with similar letters in each column are not significantly different at 5% probability level using
Duncan’s multiple range test.
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Table 9. Effect of different irrigation on chlorophyll a, chlorophyll b, proline content, total soluble
sugars, phenol content and malondialdehyde (MDA) of olive cultivars.

Jslas sla 8 . 69 Oslls
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Trrigation Chlorophylla  Chlorophyll b 1();‘;1‘5?? Ss‘fg:rl: P}Efggll‘(’)%r;?m MDA
regimes (mg g F.w.) (mg g~ F.w.) Fow) (mg g F.w.) (nmol g”!
F.w.) F.w.)
"M% f)L"?‘ 0.86 af 0.32a 14.81b 6.94b 111.32b 222b
Full irrigation
polae solulas
Continous deficit 0.65b 027a 17.63 a 10.32a 143.85a 3.01a
irrigation
SRR
Regulated deficit 0.62b 0.28a 17.01 a 1037 a 143.73 a 2.69a
irrigation

t Means with similar letters in each column are not significantly different at 5% probability level using

Duncan’s mult

iple range test.
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Effects of Deficit Irrigation on Some Physiological and Biochemical
Characteristics of Six Commercial Olive Cultivars in Field Conditions

R. Gholami, H. Sarikhani” and I. Arji'

This research was carried out in order to determine the effect of deficit irrigation on
physiological and biochemical characteristics of six commercial olive cultivars Mission,
Konservolia, Amphisis, Zard, Roughani and Shengeh in field conditions in 2014. The layout
was as a factorial experiment in a complete randomized design with three replication and two
factors, including olive cultivars and irrigation reginaes. Irrigation treatments were full
irrigation, continuous deficit irrigation (irrigation based on 60 percent of full irrigation) and
regulated deficit irrigation (irrigation based on 60 percent of full irrigation plus no irrigation
during pit hardening and fruit verasion). Some physiological and biochemical traits including
relative water content (RWC), ionic leakage, calcium, potassium, chlorophyll a, chlorophyll
b, total chlorophyll, proline content, total soluble sugars, phenol and malondialdehyde
contents were measured. The results showed that full irrigation treatment increaed RWC, Ca,
K, chlorophyll a and total chlorophyll in olive cultivars. No significant differences were
observed in chlorophyll b among different irrigation treatments. Continuous deficit irrigation
and regulated deficit irrigation were in the same statistic class in many critical traits
including RWC, Ca, K, chlorophyll a, total chlorophyll, proline content, total soluble sugars,
phenol and malondialdehyde contents. According to the ‘Shengeh’ and ‘Konservalia’, were
more tolerance to water stress the olive cultivars highest (RWC), K, chlorophyll and the
lowest malondialdehyde content, than other studied cultivars.

Key Words: Regulated deficit irrigation, Olive, Physiological and biochemical markers.
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