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Abstract

Background and Objectives

Olive (Olea europaea L.) is one of the every green trees that tolerance to Drought. Olive is an
economically important species of the Mediterranean area, so understanding the mechanisms by
which olive plants face drought stress under environmental conditions is essential for the
improvement of olive yield and oil quality. Olive (Olea europaea L.) is one of the fruit trees
which become important in the Iranian fruit industry at the near future. It seems that olive tree
has potential for resistance to drought conditions of semi-arid regions of Iran. There is a high
production potential for olive tree in many regions of Iran. Regulated deficit irrigation is an
optimizing strategy under which crops are allowed to sustain some degree of water deficit and
yield reduction. During regulated deficit irrigation the crop is exposed to certain level of water
stress either during a particular period or throughout the growing season. The main objective
deficit irrigation of is to increase water use efficiency (WUE) of the crop by eliminating
irrigations that have little impact on yield, and to improve control of vegetative growth (improve
fruit size and quality). The resulting yield reduction may be small compared with the benefits
gained through diverting the saved water to irrigate other crops for which water would normally
be insufficient under conventional irrigation practices. This study was aimed to investigate the
effect of regulated deficit irrigation regime on vegetative and pomological characteristics and
yield of table olive konservolia cultivar in field condition.

Materials and Methods

This experiment was conducted in Dallaho Olive Research Station (Geographical characters was
longitude of 45°, 51" E and latitude of 34°, 30" N and the height of sea level 581m) located in
Kermanshah province. An experiment was used based on a randomized complete block design
with three replications. Adult table olive Konservolia cultivar was uesd. Each experiment unit
consists of Three trees. Vegetative and reproductive traits were evaluated according to 1.0.0.C.
descriptors. Six irrigation regimes including of full irrigation (as control), regulated deficit
irrigation (100% of full irrigation during growing season plus 25% irrigation during pit hardening,
regulated deficit irrigation (100% of full irrigation during growing season plus 75% irrigation from
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Start pit hardening to harvesting), irrigation in three stage (before flowering, pit hardening and
before Harvesting , 60% of full irrigation (continuous deficit irrigation) and no irrigation (Rainfed).
To elevate the effect of irrigation regimes, some growth vegetative traits measured at the end of
growth season including current-season shoot growth and current-season shoot diameter as well as
some fruit traits including fruit and oil yield, fruit weight, fruit length and diameter, pulp fresh and
dry weight, fruit moisture percent, pulp percent were measured. Collected data were analyzed with
SAS program.

Results

Obtained results showed that the highest fruit yield, oil yield, fruit weight, fruit diameter, pulp
fresh and dry weight, pulp percent were observed at full irrigation and regulated deficit irrigation
(100% of full irrigation during growing season plus 25% irrigation during pit hardening, but the
lowest one found at Rainfed. There was no significant difference between deficit irrigation in
three stage and 60% of full irrigation (continuous deficit irrigation) in fruit yield, oil yield, fruit
weight, fruit diameter, pulp fresh and dry weight. The water use efficiency of fruit yield of T, and
T, was higher than 100ETc and other treatments. Overall, the results showed that RDI during
fruit pit hardening could increased water use efficiency, whitout reduce fruit yield, oil yield, fruit
weight, fruit diameter and pulp fresh and dry weight.

Discussion

In the arid and semi arid as well as sub-tropical regions, water shortage is a normal phenomenon
and seriously limits the agricultural potential. Therefore, under irrigation or rain-fed conditions, it
is important for the available water to be used in the most efficient way. Regulated deficit
irrigation is an optimizing strategy under which crops are allowed to sustain some degree of
water deficit and yield reduction. During regulated deficit irrigation the crop is exposed to certain
level of water stress either during a particular period or throughout the growing season. The main
objective deficit irrigation of is to increase water use efficiency (WUE) of the crop by eliminating
irrigations that have little impact on yield, and to improve control of vegetative growth (improve
fruit size and quality). According to the results of this research, it can be concluded that that RDI
during fruit pit hardening could increased water use efficiency, whitout reduce fruit yield, oil
yield, fruit weight, fruit diameter, pulp fresh and dry weight.
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Table 1.Description of experimental treatments

s T Sloy
Description of treatment Treatment
(Qals) Wiy Jomb dsb 53 05 Ol yo ST 5L A ys Ve T,

Full irrigation (control)
gm0 iy Jol o plu 53 dpys Ve }wou\jc_}wQAAJ_,L):M):YOQIJ:A@L;)QTwL" T,
Regulated deficit irrigation (100% of full irrigation during growing season plus 25% irrigation
during pit hardening
ogme Ay ol plo 53 o3 Vot 5 suames Cils b ded O Cdew 5l Ao p3 V0 Ol 4 65LT el Ty
Regulated deficit irrigation (100% of full irrigation during growing season plus 75% irrigation
from start pit hardening to harvesting)
J)..a;uC,..i;\bﬁjlJ..ém¢§;_3MQ.LZ@Cjﬁjbau’):ﬁjl&%}»wjbs)lﬁT Ta
Irrigation in Three stage (before flowering, pit hardening and before Harvesting
Ogs) 0k, GT S dopa P e v T T
60% of full irrigation (continuous deficit irrigation)

malls T
No irrigation (Rainfed)
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Table 2.Estimated irrigation volume based on crop evapotraspiration in 2015

(U 50 o yio) Sl 2T 56 (c58 55 ) Slab T 5L (o hae) S5 9 i ole
Month irrigation requirrment Month irrigation requirrment Evapotraspiration Month
(M%ha) (Liter/tree) (mm)
S igod)l
873.80 3145.90 185.80 e
May
sl &
1168.80 4207.70 225.60
June
1291.80 4650.50 237.10 #
July
sls
1360.40 4897.60 249.70 7
August
LY.
702.77 2530.05 129.40 A
20 September
5397.57 19431.80 1027.60 -

Total
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Table 3. Flowering and fruit Phonological stages of Konservolia olive
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20.6.94 27 3.3.94 3.2.94
13.9.2015 27 19.6.2015 24.5.2015 23.4.2015
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Table 4. Mean comparison effect of different irrigation regimes on Shoot and current season growth,
fruit weight and fruit length and Diameter

ogm sad ogm Job ogm U39 Sl Jlo ,iad Solr Jlo wby Sl w3
(P55 (r5) (r5) (o gilw) (50 5l) Irrig?tion regimes
Fruit Diameter Fruit Length Fruit Weight Current season Current season (% of ETc)
(9) (9) (9) diameter (cm) growth (cm)

2.15° 2.59° 7.42° 0.47° 25.93° T.

2.06° 2.36° 7.30° 0.45%® 17.75° T,

1.91° 2.32% 4.88° 0.40%° 21.14° Ts

1.62° 2.21° 2.72° 0.34% 12.67¢ Ts

1.72° 2.22™ 3.23° 0.37™ 17.10° Ts

1.33¢ 1.81¢ 1.26¢ 0.29¢ 9.00° Ts
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Means with the same letter in traits are not significantly different by Duncan’s multiple range test at 5%.
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Table 5. Mean comparison effect of different irrigation on pulp fresh and dry weight, Pulp percent,
Mass percent and fruit moisture percent

(Mod) ogan Cugby <Kis ook doyd  Culgiaerd  (P)F) Culgh WIS 039 () Sbgs 5 059 Skl i)
Fruit moisture Dry matter Pulp Pulp dry weight Pulp fresh weight Irrigation regimes

(%) (%) (%) @ @ (% of ETc)
68.01° 31.999 87.07® 1.572 6.55° T,
66.46% 33.53% 89.62° 1.422 6.46° T,
63.46 36.53% 83.70% 0.97° 4.11° T,
61.55° 38.44° 72.75° 0.79° 1.98° T,
63.33¢ 36.67° 79.55 0.84° 2.57° Ts
58.40° 41.60° 49.36° 0.49° 0.64¢ Te

A (8415 gre S glE gl ls ;S}l.s slaals ki ijT Loyd =y c!a,.: BLYTGN-I- R AT "-’L‘SL 2y slls L;La&:ii\.:‘
Means with the same letter in traits are not significantly different by Duncan’s multiple range test at 5%.

..\;_.sjf

AU o 0T slal 50520 055 0l 2as 5o
:wduﬁ)}ijsd&;j}é)LxTrfﬂ
)J%M&&J%MW‘G@JQL&"M
S Gosba 335 o osms il alS 4 e 050
Jles! ussls olis Rapoport and Costagli (2004)
052505 JS S dl o Sl ey w2in S5 gz o A
:\M)aﬁﬁ&caﬁdjjﬁgqﬁ%vﬁj
RS

33 wT A 45 sls plas Li et al. (1989) @L‘J
aj‘.\i‘ﬁ“}é‘gl&\.:)hQL‘&-)Jjbo‘,TAM)d)‘AJ;-JA
(Chalmers et al., 1986) 15 ulul .35 5 o0 05

d s 513 0L (0 Jsbsr) o Sls aglin il
CoosS 0 gn sy o3 (ESKis 03le sy (i S
s e deo s ey Jlail mlas 55 (LT Hles At
i sS dos n  colT SLapm 5y o 5
352 ol 0T Sldm 5 To LTS slas 4y bsi e
s i 5l g s Ll 4 by e e o 28T
odaliie o3 Ll 5 )3 jlie o il oSS 03le Aoy
A ol Al Hlas 55 ldde o S 5 s S
(F Jsd)
e oS 513 0L (O ) (ke Al il
T2 oLTeS sl 5 ali led 55 05 Cusb ) oo

aMmﬁsjq\ﬁJaJ\maﬂSjuauuﬁ



e ok (LT lags 5, 3101 5 o OAY

O=9 9 09w 5 los

47513 0L (F Jsbor) Sl i L
a by o S8 53 o sy 5 0 s 3 Sles Oljs o il
S 555 T2 olaTeS sl 5 dals (LT Hles
B sled an b sy 5 g 3 Slas Ol
et 5 sy Aoy U Lo by 5 Shes
553 e 035 Y ddl o S 53 05 3 Slos
e 2 YL T2 )leTe S Hles 5 ol 5l o
5, s 1 il aST Sl 1) LS 55 e, 5 Shes
a3 e & Jlo s Sl o3 S 53 050 (VL
550 Ol o gmn 3 oSt Ol s 035 (il e
LS LTS Lol s dmdls S 55 (5 %S
0 5e 3 et )3 alS L iS5 e sy > Shas 3
il by e

i 555 33 43 il g oo Lo g2 (LTS 2
o 055 Ol 53 3 1) sy 3 Shes s 1
Q&wg,)ﬁa«_{u;ﬁlplwlﬁr_{
GF e s s edladled ) e ml 5o (plal
Gl oS AT oan b o5 53 5 AS Iy 3
13 555 30 5 g iy A el sl
! 48 33,8 (a0 O 3 (OBl ]
NER PP TN (JUCIINC- IV P9
ml b sy ol s (Rosecrance et al., 2015)
DR il Loy s, Shas il 580 5590 55 (54
Syl Sl 6{1}5
ST ST Ol 8390 @

Gl T O e (s50 40 5 ST 2o Ol
Ol (F Jads) yo Calises slajyles o ol dcwloes
O 4S A e 0L (P Jg) Tl Sl ol o2l
ST o502 Ol e o s (ol T Cales slag 3,
SLasles 50 Lol 8 a0 by e LS 55 S e
ST Gos0 e Olie 2S5 552 T2 5 Ta LTS
23 pslde HlaTaS a7l 4 bgs e )lT

By Jad Jsb

355 (6 oml HLAS 6 mn cdam gto 25 0595 Jsb )3
Candy @l 53 e A5 ) o 5L 5 ST oo oo
Jons s 5ba LT & Glhese & Cond 10 T
23 Gl SISy 55 . Cils dal s lazdls
Jsb o3 @bl sl s Jlesl eS0T o35 055
ST Olme G2l L a8 003 § odaliie (i) b
Sl (o b e 055 5 0 5e I LT
.(Berenguer et al., 2002) =sL

el 53 48 0y Cos S o ys tagh cnl o
T2 G)LeToS Hles )3 il on Cenl Fl (65,8
23050 055 S b 5o wals LT Sl 5l b
ol sl a1 2t To )LTeS Jlas
Lals Hlebl Giron et al. (2015) Ll ol j3 &S5 45
st aeyze Loyl 13 55 BB s 03, 0535 0L )5 53
4S5 ad O S e Jsb 5 v gze Lg)lﬁTVS
IS e Y70 g5 Ol ys a5 ST ol 0T 53
6)LﬁTr_<45L;L>,> sl ol 58l 1y 0 e Aiy 3 g
I e ¥ st 3 a5 OT ewily 0T J3 &8 Ll
st e (§5LT0S ols 2alS 1y o ge ) 03
F LT L alin 55 1) (g jeml Jowily (5515 sne
o gn dn A8 JLaS! il 531 sl 5 das e SRl
P yhs

Lls LTS (gl sles 5o ¢S asle desys Lol il
Sl gome & Ll g n 5 Jal (LT b sl 53 0> Ll 3
OLalE (Sofo et al., 2008) il xils b ad sl ,3 ST
DS 5 lsoe 53 ks Ll 5 gline (gla sl Calisen
St e glie bl sl )y b e 0555 (ol 528
.(Boughalleb and Mhamdi, 2011) . ,Is

Rosecrance et al. (2015) ki b hays ool puls
ol 8l 31 55 0 Cgby Ao s 2al 58l 5y 4e 5o
Berenguer et al. (2002) s L (ol T T Ol e
050 Sl il 5305550 5> Mezghani et al. (2012)
Cylle (o)l ST Ol 28I L 0T 055 5

Syls



DAY W Olis ) oF o,les FY Al ¢ alS Sl 5

S pan (5390, § 2T By Ol 35 9 JUSB 53 (5595 9 0ga0 O les » ST S5y FT (Olo dwlio -F Jguo
Qg ) Ol 53 ogume 30 ST
Table 6. Mean comparison effect of irrigation regimes on fruit yield and oil yield, water consumption
and water use efficiency in olive fruit

ew)éQTJ)An‘S)ge}@ Q}MUT }m)écég)é}ﬂ.&c )m}éowé)ﬂa: ‘S)L;TN)")

(o 50 3 7 9k5) (S 33 o 7o) (s 53 p75k) (usn 53 ¢ 75k5) Irrigati;n régimes
water use efficiency Water consumption Qil yield Fruit yield (% of ETc)

(kg/m®) (m® /hectare) (kg/ hectar) (kg/ hectar)

3.85% 5397.57 1402.86° 20833° T,

4.29° 4631.37 1322.01° 19907° T,

2.98¢ 4532.24 996.21° 13518° T,

14.30° 330.10 223.46 4722° Ty

1.80° 3238.54 352.80° 5833° Ts

28.72° 39 56.73¢ 1120° Ts

A (5,15 gme Sl (glyls \_}Ql; Glals L O 305T Ao s = c]a..:): o 2 > oL oy shols _g\.a;xij\._.»
Means with the same letter in traits are not significantly different by Duncan’s multiple range test at 5%.
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