
qInflorescence		Architecture	
Ø 30	inflorescences	from	each	variety	and	irrigation	status.	
Ø Number	and	positions	of	flowers	in	each	inflorescence	structure	
Ø All	lateral	or	terminal	branches.	
Ø Number		of		staminate		and	perfect	 flowers	 for		each	 inflorescence	 and	
position.	
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  q IRRIGATED	CONDITIONS	 	
	

	

		 Number	and	percentage	of	positions	and	flowers	for	 inflorescences	 	 					Percent	of	perfect	flowers	at	different	positions	issued	from	4	 varieties.	 	
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ariety	 Picholine	 Corat	ina	
%	

Chétoui	 Che	mlali	
ower	 Position	 %	 Position	 Position	 %	 Position	 %	
T	 30	 100%	 30	 100%	 30	 100%	 30	 100%	
B1	 30	 100%	 30	 100%	 30	 100%	 30	 100%	
B2	 30	 100%	 30	 100%	 30	 100%	 30	 100%	
B3T	 30	 100%	 30	 100%	 30	 100%	 30	 100%	
B3.L	 0	 0%	 2	 7%	 5	 17%	 5	 17%	
B4.T	 30	 100%	 30	 100%	 30	 100%	 26	 87%	
B4.L	 23	 77%	 3	 10%	 13	 43%	 21	 70%	
B5.T	 21	 70%	 22	 73%	 13	 43%	 8	 27%	
5.L1	 21	 70%	 17	 57%	 11	 37%	 8	 27%	
5.L2	 4	 13%	 1	 3%	 2	 7%	 3	 10%	
B6.T	 3	 10%	 6	 20%	 0	 0%	 0	 0%	
6.L1	 2	 7%	 5	 17%	 0	 0%	 0	 0%	
6.L2	 2	 7%	 1	 3%	 0	 0%	 0	 0%	
B7.T	 0	 0%	 0	 0%	 0	 0%	 0	 0%	
7.L1	 0	 0%	 0	 0%	 0	 0%	 0	 0%	
7.L2	 0	 0%	 0	 0%	 0	 0%	 0	 0%	
7.L3	 0	 0%	 0	 0%	 0	 0%	 0	 0%	

	

Floral	 quality	 and	 effective	 pollination	 have	 	 significant	 influences	 on	 the	 fruit	 set	 and	on	 the		
final	 crop	of	 the	olive	orchard.	These	 two	processes	are	 strongly	 influenced	by	environmental	
conditions	 and	 by	 varietal	 factor.	Water	 deficit	 reduced	many	 different	 flowering	 parameters,	
including	 inflorescence	number,	 flower	number,	 	perfect	 	 flower	 	number,	 	pollen	 	germination	
and	 ovule	 development.	 All	 these	 parameters	 were	 reduced	 in	 rain-fed	 	 as	 	 compared	 	 to	
irrigated	trees.	
Olive	 inflorescence	 produced	 a	 mixture	 of	 perfect	 flowers	 (hermaphrodite)	 and	 	 imperfect	
flowers	 (staminate).	 The	 percentage	 of	 perfect	 flowers	 depends	 on	many	 factors	 such	 as	 the	
cultivar,	 the	number	of	 inflorescences	per	plant	and	 the	growing	conditions	such	as	moistures	
availability	 and	nutritional	 status.	 Therefore,	 it	may	 vary	 from	year	 to	 year,	 from	 tree	 to	 tree,	
from	shoot	 to	 shoot,	 and	 from	 inflorescence	 to	 inflorescence.	 	 	 In	an	 individual	 inflorescence,		
the	 flower	 position	 affects	 both	 time	 of	 opening	 and	 gender.	 Perfect	 flowers	were	 	 observed	
more	on	the	tip	of	the	inflorescence.	

Olive	 floral	 biology	 interacts	 in	 fruit	 set	 and	 development.	 The	 inflorescence	 contains	 a	
number	of	 flowers	which	 is	 the	 initial	population	which	 fruits	 can	 form.	 It	was	 stated	 that	
normal	 fruit	 development	 from	 1%	 of	 the	 entire	 flower	 population	 is	 enough	 to	 ensure	 a	
good	 commercial	 crop.	 The	 number	 of	 flowers	 and	 their	 nature	 	 is	 	 influenced	 	 by	 	 the	
cultivar,	the	growing	conditions	and	their	position	in	the	inflorescence.	
The	 aim	 of	 this	 study	 was	 to	 study	 the	 effect	 of	 two	 water	 status	 (rain-fed	 and	 irrigated	
conditions)	 on	 flower	 parameters,	 pollen	 viability,	 inflorescence	 architecture	 and	 fruit	 set					
in	Chemlali	and	Chetoui	(local)	and	in	Picholine	and	Coratina	(introduced)	varieties.	
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STUDY	CONTEXT	 STUDY	PURPOSE	

MATERIALS		&	METHODS	

qExperimental		orchard	
ØResearch	Station	of	Taoues	about	40	km	from	Sfax,	central	Tunisia	(34°N,	
21°E).	
ØArid	climate	
ØChemlali	and	Chetoui	(local	varieties)	and	Picholine	and	Coratina	
(introduced	varieties).	
Ø Rain-fed	and	irrigated	conditions.	
ØYear	of	observation	:	2012	&	2013	

qPollen	viability	
ØPollen	 was	 tested	 by	 carmin	 acetic,	 using	 a	
leica	DM-R	fluorescence	microscope.	
ØViability	 percentage	 is	 determined	 by	
calculating	 the	 number	 of	 	 viable	 	 grain		
reported	to	the	total	number	of	grains.	

 
qFruit	set	

ØFruit	 set	was	 estimated	 for	 each	 variety	 and	
for	the	two	water	status.	

RESULTS	

ØThe	terminal	and	the	first	three	branches	(T,	B1,	B2	and	B3)	had	the	
highest	percent	of	perfect	flowers	for	the	two	irrigation	treatments.	
ØAll	irrigated	varieties	developed	perfect	flowers	for		the	position	B6		
on	terminal	and	lateral	location.	
ØOnly	Picholine	showed	perfect	flowers	on	7th	position.	
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CONCLUSIONS	

ØFruit	set	and	pollen	viability	were	higher	for	
irrigated	trees	than	for	non-irrigated	trees.	
ØFruit	set	varied	between	0	and	3%	(non-	
irrigated)	and	2	and	9%	(irrigated	trees).	
ØThe	highest	value	was	observed	for	Coratina	
(9%)	which	received	irrigation	.	

  q RAIN-FED	CONDITIONS	 	 ØThe	 water	 status	 influenced	 the	 architecture	
inflorescence,	 the	 flower	 position	 within	 the	
inflorescence	 and	 	 its	 	 gender	 	 (Rapoport	 	 and	
Martins,	 2006;	 Seifi	 et	 al.,	 2008;	 Rapoport	 et	 	 al.,	
2012).	
ØPerfect	 flowers	 were	 more	 frequent	 for	 terminal	
position	than	for	lateral	position.	
ØPerfect	 flowers	 were	 absent	 at	 6th	branch	 flower	
level	 issued	 of	 Chétoui	 and	 Chemlali	 on	 rain-fed	
conditions	and	7th	branch		level		flower		of		Coratina	
and	 Chemlali	 on	 	 irrigated	 	 one.	 	 Maximum	 	 level	
branch	 was	 observed	 on	 Picholine	 for	 the	 two	
watering	regimes.	
ØMore	 studies	 are	 needed	 to	 understand	 which	
flowers	open	the	first,	 	 in		which		order		they		open	
and	which	 flowers	 (staminate	 or	 perfect)	 are	more	
likely	to	fruit	set	and	remain	to	until	harvest.	

ØOnly	Picholine	and	Coratina	varieties	noted	perfect	flowers	on	B6	
position	(3	-20%).	
ØNo	flowers	for	all	varieties	on	position	B7	

ØAll	 cultivars	 had	 terminal	 flowers	 (T)	 and	 lateral	 branches	 on	
positions	from	(B1)	to	(BT6)	.	
ØThe	%	was	maximum	for	Picholine	and	Chétoui	varieties	which	
were	equal	to	100%	for	positions	(B1)	to	(B5).	
ØFor	 6th	 terminal	 position,	 the	 frequency	 was	 equal	 to	 83%	 for	
Picholine.	Only	 this	variety	noted	 flowers	at	7th	level	 for	 terminal	
and	lateral	positions.	

ØThe	%	flowers	was	maximum	from	(B1)-(B4T)	positions.	
ØFlowers	were	absent	on	Chétoui	and	Chemlali	for	positions	B6	
and	B7.	
ØOnly	Picholine	and	Coratina	developed	flowers	on	6th	terminal	
and	lateral	position	.	
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ariety	 Picholine	
lower	 Position	 %	
T	 30	 100%	
B1	 30	 100%	
B2	 30	 100%	
B3T	 30	 100%	
B3.L	 0	 0%	
B4.T	 30	 100%	
B4.L	 8	 27%	
B5.T	 30	 100%	
B5.L1	 29	 97%	
B5.L2	 2	 7%	
B6.T	 25	 83%	
B6.L1	 25	 83%	
B6.L2	 21	 70%	
B7.T	 2	 6%	
B7.L	 2	 6%	
B7.L2	 2	 6%	
B7.L3	 2	 6%	

	

 Chétoui	
Position	 %	

100%	 30	 100%	
100%	 30	 100%	
100%	 30	 100%	
100%	 30	 100%	
7%	 1	 3%	
97%	 30	 100%	
47%	 12	 40%	
43%	 27	 100%	
30%	 23	 77%	
0%	 3	 10%	
7%	 10	 33%	
7%	 10	 33%	
0%	 1	 3%	
0%	 0	 0%	
0%	 0	 0%	
0%	 0	 0%	
0%	 0	 0%	

	

Position	 Flower’s	type	
T	 Terminal	flower	
B1	 Branch1	
B2	 Branch	2	
B3T	 Branch	Terminal	3	
B3.L	 Branch	3lateral	
B4T	 Branch	Terminal	4	
B4.L	 Branch4	lateral	
B5.T	 Branch5	
B5.L1	 Branch5	lateral	1	
B5.L2	 Branch	5	lateral	2	
B6.T	 Branch	terminal	6	
B6.L1	 Branch	6	lateral	1	
B6.L2	 Branch	6lateral	2	
B6.L3	 Branch	6lateral	3	
B7.T	 Branch	terminal	7	
B7.L1	 Branch7	lateral1	
B7.L2	 Branch7	lateral	2	
B7.L3	 Branch	7	lateral	3	

	


