WAL Vesled /11 il / ST 5 S g gle s

Shd5 5 S b el oSKe  gol] il e 36

3,0 r—b Oga) Olgr 6‘-6-“-6-‘
# ) o dms A 5 G151 (B (5l s

o AS>

byl 53 A3l oo A5 0S5 gomn milie o oo 1 (S0 T ¢ Ol e K25 ae 5 K5 Gbla o

= Sl Cmatl 51T G pae 53 gz po 5 S Gl 6l Gbbe ol s bl O s o ke
SIS e g Cxid 53 1) ool Conedl 5 ol 45 el (K2 Lyl 4 pslis OLS 51 (S O g5 el ls
Jol Ko g5 ol 53 bl O 03905 digryite 4 b o ol 555 4 i led] s Ol
35 $olal Of e pslie 4 (S0 e ULl 51 () 355 (8, 055 Ol Glle s, 5 (RS
Jie g 7 078 A1y SIS 2,5 05 O el ady) wale gy Sl sk s B8 I E s
G5 5y TN G AT O Y Bl s (bl ol les i £ 515 oolal Ol Ll gy 2500 53
B O DRl ol s ks saab IS, T4, 13, 12, 11 O 4 o 4 oS Nsgp O35 U6 (ETP) il
03Ul Wik (g5kel 0505 G Jemils B0 g et g e d 53 0,008 gy Aw g5 b 4S OIAS
055 @bl SF 25 1L S e s S e g, by GRS o A5 0593 (b s O 25 s
sl O 2alS Laasls Job 5 st JUg gyl oS e oS slted oS 5 a5l aty, S35
e Sl V0 5l S Jab U slaasLa sl bl 4 sdd (5,8 0510l cilise Sl 53 Wl o SO
Sz o bl Jsb 5 slaws Jlg gl & 5 ch..« 93145 3 I5 g4 sl ,)les cou Ll 55 Hls sme
e o Ll s g Kl 0L g, Ay s 55 12 5 1T (glajled o L@l sl L (5l e
S sls OLE s A eaalie 5504, I3 sl 5L slajles 55 S i, kb edalin S 2, 12 11

Asls DL s slasled 4 Sl e A 5 g A3, 1504, lajles cou sl

8y M GRS g S (ool ) SRS i S slaely

.&;Muuclf-mu,nu;)K;meg,ﬁ;AK,;J;_;p;gnjjfﬁ)\yujtsuuoggj\‘duﬁwu‘
U;ug;mww%;o&uu@),us”&uu_;L,;L_U;Utisu.ﬂn‘w#;,ﬁ,:b&ubgt;p@:sséﬁ;m%,;;44_‘
coote o 5 o8 (g5 5LES euSlisls L

AVINY i geas 5 VA/0/Y0 1] pn s *



WAL sled / VUil / O 5 S ple o

Ol 5 Sy db o 1YY Ol 5 L3l OLES (gl
() 3w MBSl s a3 o]
PV

ol sl am a5 Ly S Jls s
Slel ctS 5wl GRIB 2 e g5sLS
Jg 5 am o e 5L S el s 0533
ol s w5 o Al L s
Aon Bl e 3 S ST bl S e
3prsdn b ol il SALS W5 s
il DAL ol Ko s 01l 53 AT oS
ol s 1T sl el gl Cilises sl o
20 O aale iy LS (gls Jonll S SialesT
3 s 355 bl e slie 4 555
Lel sty slagul 5 b Conss b s S
238 aria L) ST Ol b kel s
s, 9 39

SV JLe iy b b s aalllas oyl
o S ol (63,5LES euSCES a3
sems OV Sldlam Jsb L) e O 5o &5
£ 5 a3 Y0 SLdlir (e 5, ids A
A0 e e kS Ve (et ads
Sy ey ol 4 ol OLT lsl b sl
Glraals nlasl ol gl o ol Sl alS
Sbsss e 35 o8 O5u) aale gy el Jlaaldy,
03,5 iy OblS lesl g3 5l 15 ele 53 o
O35 Sl oyl 51 (it 4n ) 4ol
sl s 5l 0lSG SlS s g sl
Sy slaans 51 0LS s S Ol U
Yo/) b 5 YUY Ll L llilS 4 s ool
ssliul SUs i e sl L (s e Sl

J)—’L;-Jd“’) @ﬁj ol QU.K uut,:f 6\;. I 4

PRV
5 Pl SV555 halS ez Logs
et Pl 6l B Ol S ang Ll
ol B4 sy Sxes s SsliSe 6 et sla iy
Ol ag Ga e oS Ll e Sl ol ol (e
S 28 D3 e 0T G me 5o S
5ol bl G a5l (6 S s slgal,
S3S Sl T s se mlie 53 Sy b
Gblw 5o Ol 55 w8 4 pslie OLalS 5l eslizu

Qj_l'.o“).l_&l.orp&“ = 4 J_}&"' =

S Sl 0300 Ol 3 51 S (Olea europaea L. )
ClS Kot s 5 i Ll i s "Vsans
=l axdl (08aY OKes 5 5eS) 33 5
Sl sl a8 i LSl 3 053
iz LoadlS 53 (0448 OLSes 5 eSHLE)
SMIELe O 0l s (T LS ens s
oy el 4 Ol ST 558 4 ol el S
s ole 53 Ml ges Laastls A Olgee A oalie
sy A YL s ol T ol Sl
odi G ame Ol e b A, Ol laies
QY O 5 eallS) Cils it alayl
Sl ot o Wl 53 Ll S 035 gy Ol
Ol 53 d G S s 3 (S iy S
e v aw b 005l 0l sl (U]
T, AY L edd (ol Ol s S e, 2o
ol YA G YA XY (s e e e YY
ol oLl OLalS sl i 035 00 ol
5555 3m Lasdis (ol 5ty 7Y ssus
OLalS g5y 6,505 Silbesl L3 .(08aY (O Kes
OlalS 4 ud sdalie 2oy, o5 055 dle 5
ol G nd 5 i TV e A lasles o

e B ma dals OlalS ) odal e



SN o5led NVl / Ol S poke aloes

b edalie (285 Ol s gl sb e SIS
i OLalS el Sos g5 (5,8 63l LG oS
e Sl el des o HLSG Ll
S5 bl Jsb 53 (S5 g5 Sloo s
e OLalS 5l pam o S 5 s
O35 5 Sedls s JolS 5k olae Lol 55 ol
o 2o oS pled sl iy, S 5
e S () Gl e 2353
s Sloya st 3l s $as okl il
33l LS gLl S — S ol Lole
SLel 5l Jlsme s5la 55, Y0 8 Laasls Jsb
2 S e gl il (S o3I ilesl
ol gslas jsh a5 SlalS sl (Destructive)
L S o e s (g, S5l 5 4 din s 0l
&lp bd S o3l Sl (68 03100 oS
slatwns o olals , Sas O35 =S el
EA ooy s 5 Kl el S 2 g 4l
St a5l 53318 sleampn Ve glos s csla
3 e Laosls (04T 0L LS0n 5 o MIS) s
g Lo SOl e lie g 3l 4525
A S 13 sl s e Sl (glasls do s
o

SSeilaal 3, e Sl la o SSls 4ylie
Lol Ols (5513 e Sl oS 3l OLES ol
iy 455 () ol ) Sl s s e Jlee!
e slize i lises sla e oo OLalS
35S S i e 1SS A edalie 4G sl
Sl o Ay RalS s e bos O
S s lalS aasy Lb) Cands 3y OlalS
Ol ol lasles cou &8 Sl el sl
55 gl mals il 513 (12 511 ) (gl
Lol 05 L anglie 55 LT S a5 slies
sds OlalS js us S edalin (I5 5 14,13)

P JRCACOIPS. S PN L ol e OIS Olals
5 5 15 a5
23 O okl Gilesl G Sl aslae ) o
DS e b el ML A B s Ok
B elS il lle bl sy s il eslizad
S Ol Ve 5 A A e Y els b les
553 ol dsb sdis s (BTp) Jeily G5 5
Gos p3lie 5 A3 4 S b 55 5a) aw sl ol
o 53 s S Jlasl iee Ol a0 LT
e 4S5 S o sdle LIS Sialesl
5 S e Sl s 3 e s bl les!
e p OIS iy S sl il 5,0
( Full Irrigation ) J»\& ool = 55 LS 5,
L oS 2y cal Gilesl 51T s s S ol
ss LT oS e 6l O 1) S
el 3l i) S w0 ol s &ST 51

yyyeel sl iSas of 5 LS s 2o Lgls

&\JJ?@ ol sdeme 35y a3l s LA p3
GIS 035 Shals Jlde (SOl 5ol 558
o (oS e 5l ) 8 5 A 4 S
4,8 e 53 (BT ) Jewily G035 5 i Olse
Slie el o bl alS oLl O laie. s
Sl olie s S lows il G050 5 s
G 5 el Jolse Aoy Vo Sl ool
et Do bjled k5 A Jlesl Ll
L sk S I ETp 5ICUA 5, /8, 0Y)
IS oLl e sl b3l SLL 4>
Sl as ez Ll anbs ) ops bajles
S et g 4 b Jalas baslas (5l slis
JS 5 2Ky O lacie a0 S Jlesl ETp
Jsb 3 3 ooledl LB (bl a5l ae LGS
Sy OIS sl & bajleg a8 51 il
2l IS Sl LS Sl Les 5 i sdalie
L OIS S Jlasl fous oS (i w0 (5oLl a1



SN esled VNl / Of 5 S p ke e

ool G ol T2 5l o OlalS

T s SN S bl S el s,

Slasles o OlalS a5 5055 , s s 03, 55

s edalie Ll 3 S, w6 155 14,13

) olsls 4l

Sl s e Ol ol ot Rl L
sl olas u:.«.ﬁlsgﬁc]a.ﬂjﬂ.bd
})bdudg_&)outﬁfgfjch“}gjb‘w

05 63 ey sl QLA ) ck..ﬂ 33 s

53 el bl Gl Tl o OLS LS,

255 pdy g Ol DS edd (g 5050l uw{}v 95 Sl s pslie 6 ) Jpun
\

Sl e 4iay 5 0)s SES O L) s 5 s S 505y SpSKis0ss
5 (0 5) a2 (:,5) el G5 5 (O
I1 0/YY C % \/AY € Y/i0 € 0/0\ € $/A € y/re
12 v/ e y/oN d ¢4y d Ane d vey d vy d
I3 WYYV D Y/EA C WYY ¢ WY ¢ Voe ¢y C
I4 A b A ¥ b Y b ve/00 b v/\o b
15 Ye/AL Q eYa Vy/ov a Ye/rY a YA/t a AYSE a

SSls L;\u\;x;;oijl,ﬂlﬂ‘d)bYij Bl s S tie O S s Pl oS Hgie s s 05,5 & slasl

Jw.ZLL;a '/.\ L;Lo.'l;-\ (-ﬂa.w BL)

-\ J,.\? aelsl
Solel Ll S ool S 2 g Jle gl claasla sl laastls slaws S srdsk
(ris) (sl )l S s Ve S G la) axls
e Sl Fesle
Il VA € VeYIA € YA/AO b Y/ A¥ a \/'AD VY b
I2  yv¢n Be \YY/0 € Y/ b YN a y b V0/4A b
I3 \Ve/V b AV b vo/\4 b Y/Yo a VYA D \A/*A b
I4  yin4a Y1./0 a £0/10 a YN\ a Y/oA a YA/YA a
15 YAr/A @ YA a oY/t a ¢ a Y/'A a YY/\4 a




Y el NVl / Of 5 S p ke dlons

250

g 200 —e—

-E 150

3 100 —a— 2

% A0 —— 13

3 0 e |4
—— 15

[ays after treatments

bl b s ol il gla b w55 ¢85 05 LS & sl Sl i Y IS

——11
——|2
—h— |3
14

——| 5

Leaf area cm?

0 25 S0 75 100 125 150
Day= after treatments




SN osled / VLl / O 5 S p e done

E +I1
= _m 12
o
o
z —— 7
= —x—1¥
nl
* 15
o
-

Dawysz after treatm ents

T b 53 okl i sl les Cou 3,5 08, 055 QLS S S 05y Ol ek -1 SO

= e
= 12
= -

z 4 3
i I+
5 —f—
=

- (> . % 7 T |- 15
e *:

E

o 25 50 75 100 125 150

Davc after reatm entc

b3l (B s skl ke sl sl o 55 (5 05 OlS ady, i 055 Ol i -0 IS

o
= —— 1
=
e —m— 2
cu
z —— 13
=
] e 14
i
a —— 1%
L
i

1} 25 =0 TS 100 125 150

Days aftertreatments

b3l (b 53 okl e sl jles Cou 3)5 085 055 QLS glasls it 05y Sl s IS

Flant height [cm )

Days after treatm ents

.uu_u;,h,,;db,;Mdu,ugm;,jg,oﬂjaug’tw,w\,zx—vJs.s



SN o5led NVl / Ol S poke aloes

3l Jls w1 olS A, 2als Sulg 53 50k S
A L S s (088Y L 5 2SL)
L s slgals 51 S S S S
omad 5 (VA (sa)l) Ak o Ol 2 paS L
6o > Jelse n fees Sl (S0 S e Rl
SV 3) dil e QLS Okl oy sl S
S0 b 0AAY (o) VAV Ol
5 i S Laals, Odod atem 4y oeie Of 25
225 aml SRalS smass gl Y (8 SVl
o e 45 Aol e Al (gt s slpe ol
S OLalS )3 S B apd e A3, alS
(Al dss S e ol (S OF 25
i 5 b 31 (04AY OlLSan 5 ASL)
O S 2 G b S plaw 5o SRl ol
ol Bl g bLisl 5 S bl g als 5 S,
S aile ol Sis g 5 055 Ol o

Soll slasleg o LS s laasls 5 aly
SLS iludy s bas o 0lg 1,15 514, 13
Slgme B A5 immen 5 35 6l LT sl e
853 03 S5 oty SRl il Lad e (g5 58
I oS Glsles o DlalS sleelil i
pls ant 53 Wlg e oS Wi eaaline 1251
sl ilady s B sl ol 4 B o s
diy Lacosl o sy s 3 cda il
g S ol e SRalS e glacil
il sl ol SIS B asd e )
S Al Sl grma s ol W5 Culg 5 s L8
asbiap) Lol o Ll il 035 LS 5 Al 5
Laasls 5 S 5 adny Siat O35 Llpl.(0aay
3 S S sl e Rl 8l Ol8 e )
I s oo 0LlS cnils by Lol 0us e
A s d3 S S gl aly) 5l e
S edalie SO Ll T S 5 5 055
55 ke S QLS &S sy ol Ons 5 s

VY

S L ld 5wty « S S35 5 05
Uy S8l L5 dindls 13 5ll O Ol 30
OV Jsaes ) sl oles 2als g ol of
St O35 Slmi Ay Ol sl s
olis lasl b sy Laasls 5 ai, oS o
AU S 255 055 05 Ol pliyl s
D3 oS 53 53 5 dls 18 okl O Ol
U5 15,14 Llajls oo o8 LS i S
I Il sl s oo 0alS s A 58 55 azils
L.V dsd) s 51 3B S 513 52,
LS OLalS 1t Olse el o Ol 2l
VUK sl ol

23 s Jead sl o astls Jb 5 oluss
e IS 514 s oo olals
I a5 5 kg i 13 512,11 sl s
Laasls Job 5 olbes () Jsds) s ge Sl jame
sl 3 Ol a5 86 cos ol 4

S OlalS i Ak, ol asn s
53 aSpsk sl olas rals O a5 gl jlegs
S QLS 3 () e 255 e edalin s
Ldlg i) pde ot odalia L2 5T 1 (slsjles
DA S 5 i 353 pds o Wl e
sy Ay il Ol 35S bl b cou J ke
I3 ks cou DS 55 Ol S M5 s
15 5Las L aglie o Ll sy stalie 6 - 50
DLE ()l s S 5 il (6 5oyl A,
Olals jalb 5 i,y Al &S50 L3 sl
L alin "L 515 514 lales b cos
SN Y e s \_@T&ﬂg\ujc_a”
S alesl SO 53 A8 0L (65l s
S gl a5 s S edalin sz ST Gl
S Sacd o bl o el bl plalS

o i alS e 8 b a8 L



4-

5-

6-

SN osled / VLl / O 5 S p e done

1.

A e o slees S sdalise LT glaasls
e 12511 glales o OLalS i)
Fb ol B S5y ()ls e D
LS g line il sl b S OlLS
Lle SG5 s sl melil Sos 5 A Olpee
Al o O 3508 4 olS il i 53 s
Jslss 03,55 o e (VA (g )
Ul Ll pr g T 25 00 S pe) 5
S 303 0Las (V48) Jhw sl Bye ais,y
OS5 Al Sl SRl o (S
e a3 5 308 o S S 5 (S
b U alin 5o baasils A3, ) 555 LialS
o i ol 03 S s 008 e b
i Olss e LT s css 0lalS ol
o O el 5 Aol Dl sa >
S OLalS s by S O S
S8 lsgast i s 155 T4 clajles
Cmnily sl S OLES (6l ime L3Sl o
o35S Ol oS Gblie 3 g Sl ol LIS

il s g W5 gl e

A sl A5 s 5 ol S Sl slaaldy; el
o) 53 ledip )l S pla alsy i s 5 A
Ol L aas bl s co 0 oS 0wl
Al e L

O3 OLalS elaiyl fass cnl 55 romes
sk il i3 bl Of Ul 6 o
gl p i IS 5 T4 la s o OlalS
A5 les s ol 80 Cow LS sl |
Al SLa (5ls e SV sl
(148Y) OLIKes 5 535 abeo sy 0 ploil Slalllne
o aS sl DL s sl W S5
5 el a8 Ll gLl rals sl O
OLis (VAVA) Ol 5 o) 5 (V447 LK
guﬁujcudms@ﬁwqdu«smg
5375 el mls b L mlo s S oS
e el L as 5l callas (144Y) 0K
b il Wl s ol O

OLals glaaxls ) Ol e ol oy 5o
U C el S Sliw [Ss biles 051
Gl cou Ol czls 15 gl O Ol
b 53 Golomme SN s I 5,14

cl:.a

L (s 5555 O3 Ol W o35 55 (asy M) ol ST Hlade 36 YWY g e

d‘j.@; c&ubnjjguw)-xﬁ@fjs AK.:..J‘) MJ‘JALM:JJLSML

Bois, J. F. 1986. Relationship between transpiration and photosynthesis during a

water stress. Acta Horticulturae, 171: 297-302.
and F. Orgaz.

Gimenz, C., E. Fereres, C. Ruz,

1997. Water relation and gas

exchange of olive trees: duration and seasonal patterns of leaf water potential,
photosynthesis and stomatal conductance. Acta Horticulturae, 449: 411-415.

4-Ginestar, C., and J. R. Castel.

1996. Response of young clementine citrus

trees to water stress during different phonological periods. J. Hort. Sci. 71(4):551- 559.
Goldhamer, D. A., J. Dunai, and L. F. Ferguson. 1993. Water use requirem-ents of
“Manzanillo” olives response to sustained deficit irrigation. Acta Horticulturae, 335:365-

371.

Hsiao, H. G., and F. Tardieu. 1998. Modeling water relations of horticultural crops.

Scientia Hort. 74: 137-148

A
Kozlowski, T. T. 1976. Water supply and leat shedding . In: Water Deficits



SN o5led NVl / Ol S poke aloes

2. and Plant Growth. eds. by T. T. Kozlowoski, Vol. IV. Academic Press New York,
pp.191-231.

7- Klein, I., Y. Ben-Tal, S. Lavee, Y. De Malach, and 1. David. 1993. Saline irr-igation
of cv. Manzanilo and Uovodivvione trees. Acta Horticulturae, 268:176- 180.

8- Levitt, J. 1980. Responses of Plants to environmental stresses, Vol. 1. Academic
Press New York, Toronto Sydney San Francisco.

9- Levy, Y., H. Bilorai, and J. Schlhevet. 1978. Long-term effects of different regimes
on grapefruit tree development an dyield . J. Amer. Soc. Hort. Sci. 103:680- 683.

10- Michelakis, N. L. C., E. Vouyoucalou, and G. Clapaki. 1994. Plant growth and yield
response of the olive tree cv. Kalamon to different levels of soil water potential and
methods of irrigation. Acta Horticulturae, 356: 205-209.

11- Nuzzo, V., C. Xiloyannis, B. Dichio, G. Montanaro, and G. Celano. 1997. Growth
and yield in irrigated and non irrigated olive trees cultivar Coratina over four years after
planting. Acta Horticulturae Vol. 449(1):75-82

12- Parsons, L. R.1980. Plant responses to water stress. In: Responses of plants to
environmental stress. Vol. 2. ed. Levitt, J. pp. 175-192.

13- Pugnaire, I . F., L. S. Endols, and J. Pardoz. 1993. Constraints by water stress on
plant growth. In Handbook of Plant and Crop Stress ed. by M. Pessarakl. Marcel Dekkler,
Inc. New York. Basel Hong Kong University of Arizona, Tucson, Arizona. pp. 247-259.

14- Seeley, S. 1990. Hormonal transduction of environmental stresses. HortScience
25:1369-1376.

15- Treder, W., P. Konopacki, and A. Mika. 1997. Duration of water stress and its
influence on the growth of nursery apple trees planted in containers under plastic
tunnel conditions. Acta Horticulturae Vol. 449(2):541-544.

)4



SN osled / VLl / O 5 S p e done

Effect of Different Irrigation Amounts on Physiological and
Anatomical Responses of Olive (Olea europaea L. cv. Zard)

I. Arji, K. Arzani and S. M. Mirlatifi'

Abstract

Scarcity of water is one of the limiting factors for the expansion of agricultural
production in Iran. Therefore, management of available irrigation water is very
important in order to increase water use efficiency and to prevent loss of irrigation
water. Olive (Olea europaea L.) is one of the drought resistance plants. Considering
the adaptability of olive plants to areas faced with shortage of water, the cultivation of
olive plants will have an important position in fruit industry in the near future.
Five-month old rooted cuttings of olive plants cv. Zard transplanted in 5.4- liter
polyethylene pots were subjected to different irrigation regimes during the growing
season. Treatments were 20, 40, 60, 80 and 100% of potential evapotranspiration
(ETp) of olive plants, which are referred to by I1, 12, I3, 14, and IS5, respectively. The
water use of five pots which were irrigated once in every three days was considered as
olive cuttings ETp. The irrigation frequency of all pots was three days. Vegetative
growth was reduced by increasing water stress during the growing season. In general,
root, shoot and leaf fresh and dry weights, leaf number, leaf area, plant height, shoot
number and shoot length were decreased as the intensity of water stress increased.
The differences between treatments in various measured characters were significant
except for shoot number with less than 10 cm length. Plants subjected to 14 and IS5
treatments did not show any significant differences for leaf number, leaf area, plant
height, shoot number and shoot length. Plants in I1 and 12 treatments did not show
any vegetative growth and also leaf abscission occurred in these plants. However, leaf
abscission did not occur in plants in I3, 14, and IS treatments. Results indicate that
plants subjected to 14 and IS treatments had a better growth and performance than
plants in the other treatments.
Keywords: Olive, cv. Zard, Irrigation, Evapotranspiration, Vegetative growth.
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