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Table 1- Description of experimental treatments

Sesd Sod T
Treatment Description of treatment
LE! (amls) a3y Juad Jobo 3 oygj 5y (o 5l dops Ve
Full irrigation (control)
T2 oo A5y Jolpe plo p3 Mo pd Voo g At S Couw e Job 55 (gl alad

Regulated deficit irrigation (100% of full irrigation during growing season no irrigation
during pit hardening

Ts Jgasme Cudloyy 5l IS atin Sy 5 atad (b S 9,550 (@IS ) JE Ay a3 o)l
Irrigation in Three stages (before flowering, pit hardening and before Harvesting
Ta 055 ol ol e £ i 4 )]
60% of full irrigation (continuous deficit irrigation)
Ts w2 bkl

No irrigation (Rainfed)

AT 590 Jlw 3 (585 5 e bl 32 55 390 Gkl T o 3910 =¥ Jgor
Table 2- Estimated irrigation volume based on crop evapotraspiration in 2016 and 2017

wlab o 5l wlab o 5l

L Ju S 3 p2d Month irrigation Month irrigation
Month Year Evapotraspiration (mm) requirement (Liter/tree) requirement( M3/ha)
Coigd)| 2016 154.90 1124.09 449.64

May 2017 194.00 1791.07 716.43
sy ,5 2016 211.50 2740.31 1096.12
June 2017 244.30 3165.50 1266.20

% 2016 256.30 3491.02 1396.41
July 2017 284.80 3879.21 1551.68

YW 2016 245.90 3349.36 1339.74

August 2017 297.40 4050.84 1620.34
292 325 2016 188.10 2562.08 1024.83
September 2017 268.40 3650.28 1460.11
e 2016 118.40 1557.3 622.92
October 2017 158.00 2152.09 860.83
Js 2016 1175.10 14823.90 5929.66
total 2017 1446.90 18688.99 7475.59
AT 90 Jlw 533,57 o8, 09 09w 9 J5 (539098 Sl —Y Jgaa
Table 3- Flowering and fruit phonological stages of olive cv. ‘Zard’ in 2016 and 2017
J?M Cwildy é%;“ Aand s o Gde Jgbo O S )G e £ g él)u S 9,5
Time of harvesting Time of pit i Jol5 Dol yd »
; . . . . Start of flowering
Hardening (days) End pit hardening  Start pit hardening
1.6. 30 30.3. 3.3. 2.2.

23.8. 30 20.6. 24.5. 22.4.
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Table 4- Variance analysis of current season growth, current season diameter, dry and fresh oil content of fruit olive cv.
‘Zard’affected by five irrigation regimes in two years

i ibio ol as Sl Jw Syl Jlw yhad Suis o3k 2 o8, 7 oske y3 oy,
S.0.V df Current season Curl:ent season Dry oil ‘Fresh
growth diameter content oil content
Ju 1 0.61" 0.004" 3.01m 20.37"
Year
Juoxsst 4 2.96" 0.0002" 0.73™ 492
Block xYear
okles 4 104.28™ 0.092™ 75.70" 63.68™
Irrigation regime
Jux el ) 4 0.72" 0.0001" 0.80" 5.37"
Irrigation regime xYear ' ' ' '
k> 16 0.64 0.001 0.93 1.61
Error
Sl et 5.59 8.96 2.71 8.63
C.V. (%)

Aoyd ) g o y3 B Jless] pdaw p3 I3 e ¢ e o iy 4 ¥ 5 * NS
ns, *, ** : Not significant, significant at 5% and 1% probability levels, respectively.
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Table 5- Mean comparison of different irrigation regimes effects on current season growth, current season diameter,
dry and fresh oil content of fruit olive cv. ‘Zard’ in two years affected by five irrigation regimes

Wi s Sl Jlw 2 Syl Jw 53 Sl 03l 53 (4%, 5 odle 3 oy,
SHwl ) . .
Irrigation regime Current season C_urrent season Dry oil content Fresh oil content
growth (cm) diameter (cm) (%) (%)

T1 18.25a 0.48a 37.66b 11.43b

T 17.31a 0.36 b 39.58 a 12,94 b

T3 12.19¢c 0.21d 34.16 ¢ 17.46 a

Ta 15.92b 0.24c 36.33b 12,76 b

Ts 8.15d 0.17e 30.33d 18.85a

i () xe Soglis gy Sl (glaely Myl doyd O Jlain] gaw 1 o b )3 luSs Gg o (sl (sla il
Means with the same letters in traits are not significantly different by Duncan’s multiple range test at 5% of probability level.

09y 2oyd 9 Sid odbe 13 (9, Mo 3 gyl Jlw s L B g iy o gylal sbaer ) P Sle anlie -1 Joaa

Sl lisce (g 015, Cod Jlw 93 (b %357 o8 (it j 290 45 03ko 2
Table 6- Mean comparison of different irrigation regimes effects on current season growth, current season diameter,
dry and fresh oil content of fruit olive cv. ‘Zard’ in two years affected by five irrigation regimes

PREpRY o &l Jlw ud, &)l Jlo ykd Suiso3le 2 gy F o3k 3 by,
irrigation regime Year Current season C_urrent season Dry oil content Fresh oil
growth (cm) diameter (cm) (%) content (%)
T1 2016 18.51a 0.49a 38.33 ab 1146 Db
2017 18.00 a 0.47a 37.00b 11.39b
T> 2016 17.68a 0.37b 39.66 a 13.19b
2017 16.93ab 0.34b 39.50a 12.70 b
T3 2016 11.72 ¢ 0.22 cd 34.83¢c 19.65a
2017 12.66¢ 0.21cd 33.50¢c 15.27 a
Ts 2016 16.25b 0.26 ¢ 36.17bc 12.97b
2017 15.60b 0.23¢ 36.50 b 12.55b
Ts 2016 8.38d 0.19d 30.66d 20.30a
2017 7.93d 0.17d 30.00d 1741a

A (6I5 ixe 9l (glyly SOy (laialy dix 905l Mo yd O Jloin] w53 wdio i D LSS gy (gl (gla . Sibio
Means with the same letters in traits are not significantly different by Duncan’s multiple range test at 5% of probability level.
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Table 7- Variance analysis of mass percent, oil and fruit yield and water use efficiency of fruit olive
cv. ‘“Zard’ in two years affected by five irrigation regimes

. B pan (59082 &
o ep is ke OEg) 5 Sdes US43 ogea 3,Slos : 780 250
Oyt gilio . e o9 ) @ ey ol
S.0V 331 Dry matter S 5 ) Fruit Water use Wat ff' .
df (%) Fruit yield/Ha (kg) yield/Ha (kg) efficiency ater “se/e Lelency
Jw 1 133.15" 17854.10™ 6690.10" 0.25" 0.04"
Year
JlxcSsly 4 32.97 34144.46" 296438.90 0.50 0.03
Block xYear
ol w2 4 1135.72™ 1324546.79™ 109203230.10™ 98.35™ 3.40™
Irrigation regime
Juox o5l ws) 4 39.37™ 15038.24 ™ 1071987.50™ 2.66™ 0.08"
Irrigation regime xYear
s 16 20.03 9365.19 153733.60 0.24 0.02
Error
S oy 10.58 12.28 6.46 11.33 19.71
C.V. (%)

o)3 Vg a0 y3 B Jlein] gaw ) )l me (xe (o 4 FF g F NS
ns, *, ** : Not significant, significant at 5% and 1% probability levels, respectively.

85 (g o 9> T Bpaan (539050 9 O Bpae (w525 9 USB )3 bgse 9 19 3)Shas g0 Sl 23l Mo )3 (Sile dumlilo —A Jgor
Syl Ao (o 5y o Sl 93 3 3,7
Table 8- Two years mean comparison of mass percent, oil and fruit yield, water consumption and water use efficiency of fruit
olive cv. ‘Zard’ in two years affected by five irrigation regimes

Gl gy Subd ol OFgy 28k o300 3 Sl b o o Srae 9o 0 (559058
Irrigation Dry matter )L“Sdb » )m » Water consumption o910 5 h‘{' C}'éﬁ) » ul
regime (%) Oil yield/Ha (kg)  Fruit yield/Ha (kg) (m’ /ha) water (“lfg/::fic‘e“cy water use efficiency (kg/m®)
T1 30.32¢c 1209.07 a 10580.00 a 6702.60a 1.60c 0.18c
T 32.71c 1301.07 a 10033.30 a 5527.6ab 193¢ 0.25¢
Ts 51.06 b 406.52c 2342.70 ¢ 214.40c 1091 a 1.90a
Ta 35.19¢ 779.06 b 6076.7 b 4021.60b 155¢ 0.19c
Ts 62.16 a 243.13 ¢ 1288.70 ¢ 248.50c 5.44b 1.01b

i (63 sxe glds (glyls STy (glasaly wix Q}aj 2o 0 Jleis! o ) o jb pd GlusSs Bgy ()b gl 1 She
Means with the same letters in traits are not significantly different by Duncan’s multiple range test at 5% of probability level..
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Table 9- Means comparison of mass percent, oil and fruit yield, water consumption and water use efficiency of fruit olive

cv. ‘“Zard’ in two years affected by five irrigation regimes

) § ey d > ogr0 > ; ; S e FUSTLI R
regime Year %) Oilyield/Ha  Fruityield/Ha  consumption e e e e
g g (1 (hg/m’) (hg/m’)
T1 2016 29.87b 1189.00a 10360.00 a 5930.00a 1.74c 0.20c
2017 30.78 ¢ 1229.18 a 10800.00 a 7476.00a 144 c 0.16 ¢
T, 2016 33.26b 1289.90 a 9733.30 a 4075.00b 2.38¢c 031lc
2017 32.16¢ 131290 a 10333.30 a 6980.00b 1.48c 0.19¢
Ts 2016 56.49 a 431.60 c 2185.30 ¢ 205.00 e 10.67 a 211a
2017 45.63b 381.45¢c 2500.00 ¢ 224.00d 11.16a 1.70a
Ta 2016 35.98b 885.80 b 6820.00 b 3558.00c 191c 0.25c¢
2017 34.39¢c 672.36b 5333.30b 4485.00c 1.19¢c 0.15c¢
Ts 2016 66.38 a 264.60 c 1297.30d 304.00d 426 Db 0.87b
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Introduction: Olive (Olea europaea L.) is an ever-green and drought-tolerant tree grown on regions with limited
water resources to produce oil and table products. Due to existing appropriate environmental conditions in our country
for its growing, and also considering public desperate needs to its oil product, olive is economically considered to be an
important fruits to be cultivated. The problem of supplying sufficient water for irrigation olive orchards, due to serious
threats of ongoing drought and reduction in water resources, is one of the main limiting factors on the way to develop
olive industry in country. Accordingly, some suitable approaches like using tolerant cultivars, mulches, reduction of
plant transpiration, plant growth regulators, and recently evaluating proper time for irrigation have been examined to
increase efficiency of water use. According to this approach, irrigation schedule is designed mainly based on
maintaining plant’s water status internally and regarding maximum level of water potential at particular stages of plant
cycling, especially at time of lowest sensitivity of fruit growth to drought stress.

So far, many studies performed over effects of drought stress and water deficit on vegetable growth of olive under
pot conditions. With respect to establishing olive orchards on different regions of country and appearing serious drought
threats, it is imperative to investigate the effects of regulated irrigation deficit on all bearing fruit trees. Hence,
determining the insensitive stages of fruit growth toward regulated irrigation deficit has been received great attentions
in terms of economical yield. The purposes behind doing the current study were to investigate and compare effects of
different regulated deficit irrigations on vegetative and reproductive parameters of olive grown under field conditions.

Materials and Methods: This study was aimed to investigate the effect of regulated deficit irrigation regime on
vegetative, oil yield and oil content and water use efficiency of zard cultivar under field condition. This experiment was
conducted in Javanmiri region (Geographical characters was longitude of 58°, 45" E and latitude of 35°, 34" N and the
height of sea level 1215m) located in Kermanshah province. An experiment was conducted based on a randomized
complete block design with three replications. Adult olive zard cultivar was uesd. Each experiment unit consists of three
trees. Vegetative and reproductive traits were evaluated according to 1.0.0.C. descriptors. five irrigation regimes
including of full irrigation (as control), regulated deficit irrigation (100% of full irrigation during growing season and
no irrigation during pit hardening), irrigation in three stages (before flowering, pit hardening and before harvesting),
60% of full irrigation (continuous deficit irrigation) and no irrigation (Rainfed). To evaluate the effect of irrigation
regimes, some vegetative traits including current season growth and current season diameter, dry and fresh oil content,
fruit mass percent, oil and fruit yield and water use efficiency were measured. Collected data were analyzed using SAS
program .

Results and Discussion: Obtained results showed that the highest oil and fruit yield were observed at full irrigation
and regulated deficit irrigation (100% of full irrigation during growing and no irrigation during pit hardening, but the
lowest one found at Rainfed. The water use efficiency of oil yield of T3 was higher than 100ETc and other treatments.

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 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).

Conclusion: According to the results of this research, it can be concluded that regulated deficit irrigation had a
significant effect on reproductive traits. Using regulated deficit irrigation improved pomological characteristics of olive
including oil and fruit yield under drought stress and helped to save irrigation water in olive orchards.
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