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Effect of Boron foliar Spray at Different Times on Flowering and
Fruit Set of Three Olive (Olea europaea L.) Cultivars

TS STy (938 o558 Loy S5l Sgame [ Gile e

° .

ol b bl glme caslio Gloj a8l (15025 Sl 5| (B 0o gme 5 US S5 euiiSagaze ule Wi e 2 29aS
YO paige cdale b oSl Jslxe 236 amgs ol 53 00 Jiiey (gmp 4 Lo cilie slad) po 5 cusS 3blie o paie
al> o) Lo ;5 5 ailoz (b les (ol Al 10) by 3 ogme CuBly sl am i ol (So59998 olpe 5o 2 5o 05 e
Slapd; o ST 5 (25 2 GRaSu b ol oS5 0 b e jsba pge al>50) Sl 5o S5 2BsSS ol (pge
55 il J5 oo« JalS” J5 oy oS IS jleds 00818 Lo (glo Shag o (g2 (Salis,S 5 (rs ccsels (o552
w8y a0 3 00, ails (S35 b (Bl sl ind o)l SIS 5 S slyima 5 00 Sals (555 ales ogee
085 55 J5 U5 5 SIS Jlads Ghaldl s poo b ol al o 5 ol alo e p (23l Jslome ol Galdl sl &y cond (55
> po (LAb sl 10 gaul 03w e 03, 50 Sla STy (al e SRl Sl aloye a pa oSS 0 5 (Wb S
525 o0 (i idg JolS S o) 0 i (Sl pom alpe 50 (SWlg S 08, 9 po b pgd alpo S 5 g pgo
Al oamlive (pdee o) )3 Al e e B oS 5 50 9 (Sbg)S 08, )3 e biped 5 pow b Jol e oS5 50 0ge
20,5 08 a2 30 OIS S 2 gliiome SRl s e L g0 al> o oS5 50 (S0 sl
e S5 2 o315 00, il (S5 (g geelS sloosly

4odio

gl Olpl 53 0) saray oo 1) @dle slaplinw; b (slail e @8l a5 0l oo (6 s S e (lalS abox 5l 50
a5,V VA7 Jlo 5o e,k g, e TV (rals b plends liwl g ail oo ,USe li0 OYIF g0 555l (905 <25 525
(V) 35ls cusS 5 ehans Sl 1) oonty

22 5) )85 sy QS0 5505k 5 (@IS (sla Ty 2 L Cupide 5 S eeldl (S alez g0l Julse
Sraie 5 2 (O0Y) 3,0 ogre JSiS 5 (20l 5 age GRS 2 paie ogts 5 BpaneS slapaie (sliE Jalse ol
ol o i Lol ja0ng: S JEl 5 (o) s 55 AL S o0 550 gt g oo T slaalled o s 45 4
G T by 5 ek 0 5 b ealed copmns aile (gliS L glacdlad o 5 Jeaslysl plis RNA (slasl 5l 55 el o
5 B po p dis (V) S o 39 |y 00,5 dlgd (6 lub g ot Lastiie T a9 00,5 Als i 48 4 L Ol
Sogee 1 uilS 5 itwgid 3l 5 o kS g 9,Slos oo oS« Sladlos,S (28, Y el (T 005 i,

NI 5oy g QAT il o g b -)
ey (LS olRils ((65,5laS eaSiily o pwliiS 1> 09,5 JLiils 5 (65,5liS caSiils «( SLel psle 09,5 lobiwl (g 2S5 (ggmriils (o Ay =Y
olp!
«(b.rahmani.hort@gmail.com) :Ssg xSl Cany «Jgimms 0dims g5 3



Ohles (o,

Wogee 51 5rlom 0 8bos ;3 (5 peSair ldl Sl Sujsls 508 slacs b el L jate Gl (mizrps 95 o0 dlain
dgo 5 1Sloungr S madplio 15 53l s 5 pate 4 (g 0 I i (Ll 08, oS Cusl oud (3155 9gdiee
a5 wioh lis (VA) ) en g Stellacei ciwghs ;o (V) cwl bl )l 5o 03,5 dg) uls, L a5 WS oo Wl i (Jeid
3505 &5 Zusl aiins (A) GUPtE izred b 505 0 Shos 5 g0 o35 ()9l 5 oo 05225 (535 2 (B kone
3 86 5 ol e 1y o Shee 5 )lk 4 bgrpe sla Ty 5 Conl dgin ;500 BpaneS paie ol i 0505 50 2
als (a3 RS 1035 ol Rl age 1 9eaS 45 el 00l LS o) KR SUb oy SRR iz ed 00 oo
J0 00 Sails sla Sy g Sladlos 5 5 5 0geaS e sla51OT) wi walys 03,3 Aol 0 yljee 5 e pr 2l g 08,5
(1) 0 aalss o Sloe o Jlis 4y 5 gaieses (rals crge ol

5 cslio 039020 (Y +) widl g0 ST olS 5 139 p S 9k 2 p)F des 10 5 IS ;3 g 50 2 SgeaS S
Dyge 4y Span (V) X)) abbige 5 0i9 PSS 5 oS e 100 B (505 ol @b Sy 2l o p il SIS
loans (1) 39 walss Fgolaidly 5 S 51 iz 9310 S 53 B pas Cond 4 5 g padione il (2L ol
SloS s 2 (ol ol sl wtudlss ilize slagle; 2 2 (Bl glone 45 Sl ools i oSl slaom)
olPl Cu clie Chale b AL Jslxe pais (nl 350eS pas D50 )3 Grizes 9 AL AL g5 659,k 5 2T
@ axrg b ade fued 4 (VA Y AP) all anils o Slae p b 75U Wlgh oo dige 00gumme 4o ol il yo p cdale
SloSs 39 ln 2 rate b oy GUS 0 (b Jslne tloj e 50s) st sl Ba% plos (lndS sl L
ol iy (Sl oy 23l 85 Sl (93 50 5l 5 il o a4 (5955 o5ee ST ol 1 5 x5l 5 oIS

L gy g9l

S S b Q55 pliw e (QledS il (b o 5 (55,588 Slaiin 30 gy sBe3 EL S Ghales] 0!
T opie begals o) d Al Vo SISy Gl 08,8 alol VWASSAY Lo 40 DFYY! oe 5 T8 Jsb oldl i
53 ogen Cublo 5l day alite (glagyle; 53 oSioms 8 15 sl S e 5l 2 i S oo YO 2 LT S S
S 5 g 4l pgm > p0) e 30 5 (QBgSE Glej dpgd al>p0) s 0 S5 allsz (obples (Jgl al>50) 5l
QLS (Bl glone diad (L olows oa b pgw 5 p93 (Sl Al 10 g pgms b pg al> 5o pgn b Jol al>y0 pga b Jol al> 50
S5 yd B 0ga> hawgie jb a4 0 H0 Gl A 0al B rae Of e g 0l plodl s Ll o

03 S ails (S35 coge S5 (a8l IS woyo (JalS' IS w0 y0 (S S o (315 jled ol gusy 2 9550 sl S5
Ol iz 5 (36 5 JalS slaS 0oy (S5 U5 e dacn3l S Jlod (g sl 03 315 5 S 2 (slyime s
5 led 3590 9 08 IS e 5 Bl A 050 (U Bib kxSl LSy 2L ez Jled ol ogee JSeS
OF) aal cavsas J5 S e a5 cdlo o 50 ooy JuSiid (sbbogan jlosds s 3l 0gun oSS S0y 28,5 18 s

5 o0 oLy, 63elS slacSl b LByt 5 b 5 o )9n sloasli (gla IS 0,5 csloals 555 0oy o)l sl
A CelS g 42,5 Y0 (glos 1o GETT /A 5 3,510 71D (ol S oo 40 5 (65 S S5l sloos 5
(V) 28,5 5 )y 90 plp Voo leiS )5 5 6558 55wy ySae 5l oolitl b el Y 5l oy (055 e
018) 0 ploxil ogishs S sl olKtos 3l oalitl b g (pilwss) SheaS 5 alS 595 B9y 42 55 2 (6503l

5 s a5 o8 Jsl el ol el S5 A o Bolas JolS sloSsl ik arly r JpsSE &9 4 Gales]
90 g1y A a5 SAS 18l 5 alewg 4 o0k (6 5lge DML (Ll 50 g mhaw St )3 (LBL sl pgo Jale
A pll 7.0 Jleil o 4o (LSD) o sme S aeS” g, 4y rosls (Kl dulie

00,5 ailo S5

Koroneiki -Y Mission -Y Baladi -\

v¥



e sl s g ciliie slasle; 0 il slo i)

25 bS04 bgrpe IV liee 4 00,5 ails (T35 (liee (st &5 05 0T 5l (Sl bosls (5 Silee aylie
OreS eizmen w9 (le 50 5 (2B9SS (ley) pom b (Ol jo J5 dilez (obpled) pos al>ye oS 5 (LBL Jolwe
slam) Jol al>se oS5 (L8l slone 5 (AVOI0) (piee 5 (1Y10) uck lapd; wals Jlags ;o 00,5 ails (S35 (5
() JS5) 0 ssalice (/YV/0) cpose o5y 30 b Gl 5 ogme bl

ool celovg SV K00 08, 99 S 4 (Slg)S 08, 00,5 Al (S35 wo)d 4S5 wl atie Slagh (nl o
sl bl b o8) )85k 56 5l o (S35 ohugar 5 00,5 ails 4 bigyye sl S conds el sl iagsy
i 5 5 Jlad az e o5 0g o 5 (S e Sy (Soes I ol loami rizen il 5 adkis
2 055 $aed; 3l e 9, il lagiagn (T Jgaz) ad dalys 03933l 55 00 5 als (S35 plpmacrdl
Sl 4 o5 sl ctaled 20 5 otaly STy 2 4% 5 e luled Sl g el onds el Lis it bl
223 Gl 65,k Wlgi o0 03,5 gl 0l g 5 00,5 alls slaisl o)les o Shs » UL 2 yare (F) colonn,
sisls lzs (19) o) Sas 5 Perica a5 s,5b 4 sl Sy oL, Simghy slo sloamsss b ol iag slo azil (1Y)
Lo 5 geadls (lim 5 00,8 A3 0235 2 (5 ylsine xSl oS a5k ooy b oyg; sletlyz py58 oo 51 2 Bl sloxe
raie 4l 5 ablise gy oBoese § Synol Culdge o o jate o e S Sy p 4 diakine o Stgy ool bl
5 G () 3 V) Cenl i (gt OS50 gy a8, b demlie 53 (il e JalSS 5 02) Sl 50 2
Al yo 90 (nl S5 b Glee 5o 5 (2658 0le)) pgws 5 (Ol 5o 5 allsz (obpled) pgs al>ye )5 (5L ol
Sl 00,8 Ails s ) Cudie 5L i

N T
o bc C
= 60 cdec.f  bed Codef P g def of o of
. f-i f- g fgh g
£ 50 jk i ijk gj "
o 220 |k kl
;}\'_0'30 I
3 25,
D
;,OlO
MBI . .
‘j)k'g 4% %5 % % % % %g % % % % % % %g % % % % % %5
° g 3399399313433 93991394933934
E |BoinifiilBonniiii|lEonsiiis
© 88883 rl8gEEYIRRESEEEYRYE
A N ™ H H H A H N HHh B A H N
o o o & a a a & o o o &
T 29 9% g e o%
“n n n n n n n n n
) & &
& & &
Baladi su.b Mission e Koroneiki <G <

Fig. 1. The interaction effect of cultivar and foliar spray on percentage of pollen grain germination. Columns with
the same letters have no significant difference at the 5% level of probability using LSD test.
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Fig. 2. The interaction effect of cultivar and foliar spray on olive inflorescence number. Columns with the same
letters have no significant difference at the 5% level of probability using LSD test.
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Fig. 3. The interaction effect of cultivar and foliar spray on total flowers number of olive. Columns with the same
letters have no significant difference at the 5% level of probability using LSD test.
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Fig. 4. The interaction effect of cultivar and foliar spray on percentage of complete flower percent of olive.

Columns with the same letters have no significant difference at the 5% level of probability using LSD test.
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Fig 5. The interaction effect of cultivar and foliar spray on incomplete flower percent. *Columns with the same
letters have no significant difference at the 5% level of probability using LSD test.
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Fig.6. The interaction effect of cultivar and foliar spray on fruit-set. Columns with the same letters have no
significant difference at the 5% level of probability using LSD test.
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Fig. 7. The interaction effect of cultivar and foliar application on leaf boron content. Columns with the same letters
have no significant difference at the 5% level of probability using LSD test.
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Fig. 8. The interaction effect of cultivar and foliar spray on inflorescence boron content. Columns with the same
letters have no significant difference at the 5% level of probability using LSD test.
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Table 1. Correlation of measured traits in three olive cultivars.
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Research article

Effect of Boron Foliar Spray at Different Times on Flowering and Fruit Set
of Three Olive (Olea europaea L.) Cultivars

B. Rahmani”, M. Ghasemnezhad, R. Fotouhi Ghazvini and A. Forghani'

Boron deficiency can be a limiting factor for flowers and fruits formation in some olive
orchards. The appropriate time of boron foliar application in different areas and cultivars needs
more investigations. This study was conducted to investigate the effects of spraying with an
optimum concentration of boron (350 mg/l) at different phenological stages on flowering and
fruit formation in three olive cultivars (Baladi, Mission and Koroneiki). Foliar spraying stages
were included after fruit harvest in autumn (first stage), the flower bud differentiation in winter
(second stage), during anthesis in spring (third stage), alone and in combination. The
characteristics such as inflorescences number, total flowers number, complete and incomplete
flowers percent, final fruit set, percentage of pollen germination, and leaf and inflorescence
boron content were evaluated. Boron spraying increased the percentage of pollen germination
in all three cultivars compared to control. Also, foliar spraying in the first stage and in
combination of the first and the second stages increased the total number of flowers and
inflorescences in Koroneiki, and the combination of all three stages increased these
characteristics in Mission cultivar. Baladi cultivar with spraying in second stage and in
combination of second and third stages, and Koroneiki in third stage, showed the highest
percent of complete flowers. The highest percent of fruit set was observed in combination of
the first and the third stages, and in combination of the second and the third stages in Koroneiki
and then in combination of all three stages in Mission. Spraying in combination of the second
and the third stages increased leaf and inflorescence boron contend in all three cultivars.
Keywords: Olive, Pollen germination, Inflorescences, Boron, Fruit-set.
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