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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.

G A 5 (g AL s
Kt K. of olive _
1 2 3
b 0.53 0.54 0.55
May
alaa
i 0.56 0.57 0.58
Jun.
.l 0.60 0.60 0.60
Jul.
o
i 0.60 0.60 0.60
Aug.
S 0.60 0.60 0.60
Sep.
i 0.60 0.59 0.58
Oct.

APAY Sho 53 a3 5 aiS oot 52 315 00 ol o ppa 25010 =Y paan
Table 2. Estimated irrigation volume of water based on crop evapotraspiration in 2014,

i R wlaals a5l Slabs T 3o
Evapotraspiration Monthly water requirrment Monthly water requirrment
Month ;i 21 i 3 -1
{mm) (Liter tree™) (M"ha")
OV PP |
- 162.7 2790.0 774.1
May
alaa 2
214.2 3923.1 1089.1

Jun.

ol 232.4 4558.3 1266.2
Jul.
4

e 218.5 4285.7 1190.4
Aug.

. 165.0 32363 898.1
Sep.

e 81.1 1590.7 441.9
Oct.

s 1073.2 20384.1 5662.3
Total
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Table 3. Time of pit hardening and withholding irrigation volume in deficit irrigation treatment of
olive cultivars.

& and e S g gu G it S e 2 pd gl bad oS L paa
Cultivar Beginning of pit Duration of pit hardening  Withholding irrigation volume
] hardening (days) (Liter tree"}
P 7 B
il e 22 1626.1
Mission® 26 May
] - »
| PRV whaa
4 _ - 27 2049.6
‘Konservolia® 24 May
st Ral” ol i ¥
o 2 33 2837.6
‘Amphisis® 28 May
i aF .
= it 33 2640.2
‘Zard" 26 May
o doat 25 1874.4
*Roughani® 25 May ’
& 3 »
a0 33 2640.2
“Shengeh’ 26 May

PV PO P P PTG V- SN~ R PP FIC PRRCRYE - PP P PO PP PR . FARS B PO
Table 4. Time of fruit verasion and withholding irrigation volume in regulated deficit irrigation
treatment of olive cultivars.

Sy aadl s fu,ls
e oo = g Duration of verasion Withholding irrigation volume
Cultivar Beginning of fruit (days) (Liter lree")
verasion i
¢ ¥
b ¥
il o 16 730.8
*Mission 26 Sept.
N w 15 917.9
*Konservolia® 6 Sept.
e AT ¥
e FEe 15 682.6
Amphisis® 24 Sept.
§ ¥
¥:od KA 13 835.6
*Zard? 4 Sept.
[ TS a
g T A VY
: 13 869.7
*Roughani? 3 Sept.
4 g: =! 2
L2 13 759.6
“Shengeh’ 7 Sept.
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Table 5. Applied irrigation volume in olive cultivars during growth season in 2014,

o ams il o ama il
s ol slacaliy Amount of irrigation  Amount of irrigation water
Cultivar Irrigation regimes water applied applied
{Liter tree™) (M~ ha™y
JalE gl
] ‘_‘"""f 20384.1 5662.3
. Full irrigation
4
Sabuan bie 1l
G g ; B ,-_;,,,._,.S : 12230.1 33973
Mission Continous deficit irrigation
b pla g gl
au oS goleleS 9874.1 2742.7
Regulated deficit irrigation
Jolf g oLu¥
7 20384.1 5662.3
Full irrigation
Ll i€’ foa g oLl
t _ ket 12230.1 3397.3
‘Konservolia®  Continous deficit irrigation
a..uhﬁkﬂ i,
el 9263.4 2573.1
Regulated deficit irrigation
Jalg o bl
] ‘.ﬂ"_ 20384.1 5662.3
Full irrigation
pumgal b e ol
® "h ) b ,-_;J_".S ) 12230.1 33973
*Amphisis® Continous deficit irrigation
was kil Lasj
* > "“"‘rs . 8710.5 2419.5
Regulated deficit irrigation
Jalf g olud
i 20384.1 5662.3
Full irrigation
“asly Lis g jLus§
ad Pl es 12230.1 33973
Zard? Continous deficit irrigation
by il L],
= _“_"_"fs _ 8755.2 2431.9
Regulated deficit irrigation
Jalf gl
X ‘_""f 20384.1 5662.3
Full irrigation
4 ws ¥
i e g T
. ¢ Lﬁ.:..r‘ : 12230.1 33973
‘Roughani® Continous deficit irrigation
b 3 g7
* = "“"'rs ) 9486.9 2635.1
Regulated deficit irrigation
JalS g Lu¥
B 20384.1 5662.3
Full irrigation
it e 1|
: L mi* ,s $ 12230.1 33973
*Shengeh? Continous deficit rrigation
ol palil L,
= m"fs 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.

s Kot ol a5l ginn paaK paen paeliy
Cultivar RWC (%) Ca (%) Na (%) K (%)
[ : ¥
z T3.84 1 256b 0.25b 098 e
Mission® W N
Lty e’
p ol 77.26 a 221 ¢ 0.23b 1.38a
Konservolia®
L]
o glaT
Z 70.71d 256b 0.29 a 1.21¢
Amphisis®
‘J ™
- 72.14 de 2.60 ab .30 a 1.27 be
*Zard”
£ 4 ¥
i 73.90 be 2.87a 0.21 b 1.11d
*‘Roughani*
] g ”
75.47 ab 2.76 ab 0.22b 1.34 ab
*Shengeh”

t Means with similar letters in each column are not significantly different at 5% probability
level using Duncan®s multiple range test.

Sandl palaal 53 78 Jladad mlaw 3o LagSilan ol dne NI 505 SIS 0 Sl 3 50 K 5Tbia glacd o t
] L pplaials day

O LA panaly g paen paandS (olh uic o8 1 oo | paand (o) gima o g taal glatalipn 31 =Y Ly
Table 7. Effect of irrigation regumes on relative water content (RWC), ionic leakage and
content of Ca, Na, and K in olive cultivars.

wolal ggladabs s S ol pd gl e pruls pasen pauhly
Irrigation regimes RWC (%) Ca (%) Na (%) K (%)
J-'Km'-.l.ﬂ 76.16a ¥ 290a 021b 1.34a
Full irrigation
NI“" mléﬂfs
Continous deficit 7327 245b 027a 1.16 b
irrigation
oo a0 gt
Regulated deficit 7223 b 244 b 028 b 1.14 b
irrigation

* 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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Olive cultivars
Fig. 1. lonic leakage in different olive cultivars under irrigation regimes,
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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.

3 iy X b iy o ddeegeas  EH g
P’-’ . . K Phenol content MDA -I,-_I-M-'IT
Culisias Chlorophylla  Chlorophyll b Proline Soluble sugars (mg 100 g a1
' : (mg g" F.w.) {mg g" Fow.) (ug g" F.w.) (mg g" F.w.) " 3 £ (nmol g
F.w.) F.w.)
o
= 0.61ct 0.25¢ 1453 ¢ 8.86¢ 102.93 ¢ 2.62b
‘Mission”
i . (.87 a 0.48 a 18.34 ab 10.57 b 146.16 b 1.94 ¢
‘Konservolia®
£ e al
EILN 0.50d 0.15d 14.96 ¢ 7.34d 11583 ¢ 3.02 ab
fAmphisis*
a3
.63 be 0.25¢ 14.97 ¢ 8.56¢ 102,48 ¢ 335a
fZard
gl
o ) 0.70 b 021 cd 19.11 a 833c 185.23 a 278 b
*Roughani®
tm’
0.94 a 0.37hb 1698 b 11.56a 145.19 b 212¢
*Shengeh*®

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

Duncan's multiple range test.

~iabs g T et 53 70 L) e 5 Lo ilan e AT 3 SRS e 5a 53 € Ak csland i
LN L N
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Table 9. Effect of different irrigation on chlorophyll a, chlorophyll b, proline content, total soluble
sugars, phenol content and malondialdehvde (MDA) of olive cultivars.

o phea gla gaB s oplla
: JSud
el alanals 5y a gl LRI S oslan Total saaadl
L . ; Proline soluble Phenol content 7
Irrigation Chlorophyll a Chlorophyll b -l -1 MDA
regimes (mg g Fow.) (mg g F.w.) ee b (mg 100g ol
cg L g8 + A0 g L FW} tmg g'| F.“".] {nmo.l g
F.Ur'.j F“‘)
L]
"“Sm“ 0.86 at 032a 1481 b 6.94 b 111.32b 222b
Full irrigation
palie o olulas
Continous deficit 0.65b 027a 17.63 a 1032 a 143.85a 30la
irrigation
Regulated deficit 0.62b 0.28 a 17.01 a 10.37 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 multiple 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 L. 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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