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Effect of Three Training Systems on '"Aggezi"
Olive Trees '
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HIS WORK was conducted at an "Aggezi"” olive orchard at the
R 6" of October city, 6” of October governorate. Trees were in
the fifth and sixth years of the age, during 2006 and 2007growing
seasons. The objective of this work to study the effect of three
training systems (glohc, monocone and vase) with 2,3&4 branches
each. on the shoot growth, flowering, fruiting, yield and fruit quality.
The obtained results showed that, the vase training system gave the
highest values of the leaf and assimilation area compared to other
systems on the olive tree in both growing seasons. Meantime, the 4
branches of the same training system gave the same analogous effect.
Moreover, The 3 branches surpassed other treatments in shoot
length, No. of leaves and internodes/shoot in the second one. The
vase system also increased significantly the length of inflorescence
in both seasons as well as number of inflorescences and
flowers/shoot in the first season only compared to other systems. The
4 branches of the vase system increased significantly the No. of
inflorescences and flowers/shoot in 2006 and 2007 respectively. The
4 branches of the monocone system surpassed other treatments in
No. of female flowers/shoot and sex ratio in the second season.
Although, there were nonsignificant differences between the three
. training systems in fruit set, fruit set percentage, flesh weight
percentage and fruit weight, the vase system gave the highest
significant values of the yield of fruits (Kg/tree) compared to other
training systems in both seasons. In addition, the 2 branches of the
vase system gave the highest value of fruit set and the 4 branches of
thec mono cone system gave the highest yield in the first one.
Eventually,. we can recommend the monocone system with 4 main
branches as the best method of training systems in The 6" of October
governorate, followed by the vase system with 2 branches.

Keywords: Training syslems.. Aggezi olive, Globe, Monocone, Vase,
Shoot growth, Flowering, Fruit characteristics and
Yield .

Aggezi olive cultivar is an autochthonous Egyptian table cultivar (Navero et al.,
2000). Moreover, it is one of the authentic cultivar for breeding new clones of
olive through the project of genetic improvement in Egypt (1994-2000). The
concept of pruning olive tree (Olea curopaea L.) is necessary to maintain the
balance between the tree vegetative growth and reproductive functions. The
most important objective of pruning is the maximization of the productivity
with improving fruit quality, besides delaying the onset of decline trees old age
(Gucci & Cantini, 2000 and Munoz, 1989). The first real formation of pruning
should be done-when the tree produces the first large crop (real bearing), and
not before because pruning in juvenile stage provokes heavy production losses
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(Hartman et. al., 1960). Orchards where the trees have more than one trunk
produce lower yield in the short and long-term than do plantations growing on
single-trunk trees, although having the same number of trunks per feddan. Many
types of training were practiced and were depend on several factors, soil type,
climatology, variety, harvesting methods and local customs, the most widely
spread types were the vase and globe like forms (Morettini, 1972). The scaffold
branches forming the framework of the crown and the crown may have various
aspects in the vase, globe and monocone shapes which are natural shapes,
similar to the form of olive spontaneously adopts and it is typical in different
areas of low rainfall and intense sunlight, coasts and others, meantime to ensure
maximum crops in minimum time, bear as long as possible and produce fruits of
satisfactory quality (Temsamani, 1983).

The objective of this work is the choosing of the best training system
(Globe, monocone or vase) and number of scaffold branches for each one (2,3
or 4) which may achieve the best growth, maximum crop and fruit quality under
The 6" of October governorate .

Materia! and Methods

Twenty seven, ﬁve years old “Aggezi” olive trees growing in the farm at the
6™ of October city, 6" of October governorate. The soil farm is sandy loam and
surface irrigation system is used. The olive trees were planted 6 X 6 meters
apart. The training systems (globe, monocone and vase) with 2,3 and 4 branches
each was carried out in November, (2005) . Treatments were arranged as split
plot design, the main is training system and the sub is number of branches.
Every treatment is represented by three trees. Winter fertilization was executed
in a drench under the end of the tree shade with lkg/tree Calcium super
phosphate (15.5%P,0s), 500g. potassium sulphate (48%K,0) and 500 g.
ammonium sulphate (20.6%), the rest of nitrogenous fertilizers divided as
follow: lkg/tree ((NH4)>-SOy) during January, lkg in Aprii and lkg/tree in
May. Data started to be collected in the two seasons ( 2006 and. 2007) as
follows:

Vegetative growth
Shoot length (cm), No. of leaves/shoot, No. of 1ntemodes/shoot leaf area
(cm?) using area meter CI-203 and assimilation area (cm?).

Flowering characteristics

Number ~of inflorescence, length of inflorescence, Number of
flowers/branch, Number of female flowers/branch, sex ratio (%) Number of
fruit set/branch, fruit set (%).

Fruit characteristics and yield

Fruit and seed weight (g), flesh weight (g.), flesh weight percentage and
yield as (Kg)/tree.
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Statistical amalyse
- The exparwecat imchedsd m this seedy followed a complete randomized
design in factoriad experbmant. The obsbesd data was subjected to analysis of
variaace (ANOVA) aeeording to Secdseer and Cochran (1980). Differences
between treatmems were compared by Duncan's multiple rang test described in
the SAS (SAS, 1986).

The experiment included in this study followed a complete randomized
design in factorial experiment. The obtained data was subjected to analysis of
variance (ANOVA) according to Snedecor and Cochran (1980). Differences
between treatments were compared by Duncan's multiple rang test described in
the SAS (SAS, 1986).

Results and discussion

Shoot growwth

As for the response of shoot length, number of leaves and internodes/shoot,
leaf area and assimilation area to different pruning systems (global, monocone
and vase) with two, three and four scaffold branches of "Aggezi" olive tree
during 2006 and 2007 growing seasons, data in Table | revealed that the three
pruning systems (global, monocone and vase) showed nonsignificant difference
in shoot length, No. of leaves and No. of internodes /shoot in both growing
seasons. Also, the leaf area and assimilation area of the three systems didn't take
definite trend in the first season. However, the vase system surpassed the other
two systems in both leaf area and assimilation area followed by the mono cone
shape then the global one in the second season.

Concerning the response of the shoot growth, leaf area and assimilation area
to the number of branches, It is obvious that, although there were nonsignificant
differences between the number of branches (2,3&4) in the three systems of
pruning as regard to the shoot length, No. of leaves/shoot, No. of
internodes/shoot and the assimilation area in the first season, the three branches
of the vase system were increased significantly the shoot length, No. of
leaves/shoot -and the No. of internodes/shoot more than the other treatments in
the second one. On the contrary, the two branches of the global system gave the
least values in the same characteristics during the same growing season.
Whereas, leaf area of the trees with four branches in vase system gave the
highest values compared to other treatments in both seasons and assimilation
area gave the same analogous effect with two and four branches in the second
season only. These results go in harmony with those of Fontanazza et al. (1987)
Gucci & Cantini (2000) and Morettini (1972)

Flowering

As regards the response of flowering to different pruning systems. i.e global,
monocone and vase (Table 2), data showed that the No. of inflorescences were
increased significantly by vase system followed by the monocone one compared
to the global system in the first season, whileas there was nonsignificant
difference between the three pruning systems in the second one. The vase
system gave the highest significant values of inflorescence length and No. of
flowers/shoot compared to the other systems in both 2006 & 2007 growing
seasons. As for the No. of female flowers and sex ratio, the monocone system
surpassed the vase and global ones in the second season, whereas there was
nonsignificant difference in the first one.

Egypt_J. Appl. Agric. Res. (NRC).Vol 2. No. 1 (2009)
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“Aggezi' olive tree during 2006 and 2007 growing seasons.

TABLE 1. The effect of three training systems (global, monocone & vase) with 2,3and 4 scaffold branches on the shoot growth of

No. of

No. of s Assimilation arca
branches Shoot length (cm) No. of leaves/shoot internodes/shoot Leaf area (em”) (em?)/shoot
Trec shape )
2006 2007 2006 2007 2006 2007 2006 2007 2006 2007
2 3266 16.27b 2955 27880 [14.77a 13.66h JABed ! 306d41 94204 86.04 b
Global 3 21.66 a 21.05ab{ 2933a 3031 ab | 14.66 4 1791 b 338¢ 3.57 he 9883 a [08.16 ab
4 2577 a 2222ab| 3599a 3677 ab {18332 17.72 b 30dcedl 292ef 109.10 a 10748 ab
Average 2337 A 1985A 3l63A 31.66A {1592 A 16.16 A I20A JI8RB 100.74 A 100,36 B
2 20.89 2149ab| 28.66a 33.89ab {14.33 a 17.94 b 3d5ced | 322¢-e 90.81 a 10944a b
Monocone 3 33224 2098 ab| 35352a 33.08ab j16.11a 1675 b I325¢ I83dt] 11873 a 103.45 ab
4 29884 21.16ab| 39.33a 35.55ab [ 19664 1778b 33c¢ | 330b-d] 131724 120150 ab
Average 24.60A 2L21 Al 3452A 3417 A [IGT0A 1749 A I23A 3258 11276 A [11.13 AB
2 3377 2077 ab| 28.44a 34.66ab |17.55a 19.05 ab 3760 iGThb 10.6.04 a 127.80 a
Vase 3 20.33 a 22.55a 33.11a 37424 [16.55a 2368 a 219d 2821 f1442a L0227 ub
4 271717 a 20.88 ab KYALF! 31.44ab | 19.66 15.64 b 4,57 4.78 % 142.49 a 140.25 2
Average 2398 A 2140 A 32.59A 451 A (17924 1946 A 3.75A 176 A 124 10A 12788 A

“Means followed by the same (lower or higher case) letter within the same column are not significantly different . p = 0.05.
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TABLE 2. The effect of three training systems (global, monocone & vase) with 2,3and 4 scaffold branches on the flowering of
"Aggezi' olive tree during 2006 and 2007 growing seasons.

No. of No. of Length of No. of No. of femalce Sex q
Tree shape branches inflorescences/shoot inflorescence fowers/shoot flowers/shoot | ratio EE
2006 2007 2006 2007 20006 2007 2006 2007 2006 2007 g
2 1744 b {505a 2.59ba 2.57b 16.07 ab [1.93ab | 6.20ab [§.87 be 3845 15.654d ..,O.i
Global 3 15990 33.39a 2.26a 2.25b 13.10¢ 10.57h 350b J1.83be 27464 [8.16 cd E
4 22.00ab 1861 a 2.57a 154b 16.35 a 1133 ab | 6.07 ab [3.87 ab RIS N 34.02 ac l?l?l
Average 18488 2235A | 247B | 245B | 1524B | 1128A | 526A |[250B | 417A |23618B o
2 20.33 ab 1633 a 23la 268h [2.85¢ Ih63ab | 455b [3.80ab 3461 3292 a §
Monocone 3 2000ab | 1835a 2404 | 238b | 13.66bc | 1130b1 | 655ab |#03ab | 46004 | 38.60 ab Z
4 29.16ab 15.00a 2452 241b 1770 a 1220ab | 645ab /5302 J6.B40 142924 ?}
Average 3316AB | 1656A | 239B | 2498 | 14728 | [138A | 585A |[438A | 3945A [3815A E
5 2 21.99 ab §i2.33a 2.63a | 3.61a 18.54 a 10.87 b 9740 [3.63ab 52.77a 1346a-c I;Ji
vase | 3 3830ab | 17.76a | 3.022 | 3.03ab | 16754 | 12.67ab | 5.70qb |120¢c | 264|864 =
. 4 33.25a 8.92a 285a 2.80b 16.05 ab t3.70b 6.00ab [3.05a-c | 38241 1233 b-d %

Average ' -27.00°A 1390 A 313A 310 A 17532 A 1234 A 721 A |268B 4123 A 12237 B :

"Means followed by the san_ie (lower or higher case) letter within the same column are not significantly different , p = 0.05.
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In regard to the interaction effect of the number of branches under the three
systems, the four branches of the vase system and two branches of the vase
system gave the highest significant values in number of inflorescences/shoot
and length of inflorescence compared to the other number of branches in the
first and second seasons respectively. In contrast, the three branches of the
global system gave the least value of the number and length of inflorescences/
shoot in the same season. Meanwhile, there was nonsignificant difference
between treatments in the second and first ones, respectively.

As for the No. of flowers and No. of female flowers /shoot, the two branches
of the vase system have the highest significant values compared to other
treatments in the first season. On the other hand, two branches of the monocone
system and three branches of the global system gave the least values of both
number of flowers and number of female flowers respectively. Meantime, four
branches of the vase system and monocone system surpassed other treatments in
No. of flowers and No. of female flowers/shoot respectively in the second
season. In contrast, the three branches of global and vase systems reduced
significantly the No. of flowers and No. of female flowers/shoot respectively, in
the same growing season (2007).

Four branches of the monocone system increased significantly the sex ratio
in comparison with other No. of branches of the three pruning systems in the
second season. On the contrary, the three branches of the vase system
significantly minimized the sex ratio values. The response of the olive tree
flowering characteristics to the training and pruning was reported by (Munoz,
1989 and Abou El-Kashab & El-Iraqy, 2005).

Fruit characteristics and yield

In regard to fruit set, fruit set percentage, flesh weight percentage and fruit
weight as affected by pruning systems (Table, 3), there were non significant
differences between the different systems of pruning in both 2006 & 2007
seasons. However in the interaction, the two branches of the vase system and
the three branches of the monocone one gave the highest significant differences
in the No. of fruit set and the fruit set percentage, respectively. On the contrary,
the three branches of the global system gave the least significant values of both
characteristics in the first season. For the rest of the treatments of the same
characteristics, flesh weight percentage and fruit weight exhibited nonsignificant
differences between the No. of branches of different pruning systems.

Egypt. J. Appl. Agric. Res. (NRC),Vol. 2, No. 1 (2009)



EFFECT OF THREE TRAINING SYSTEMS ON ... 19

As regards, the effect of the three pruning systems (global, monocone&
vase) on Aggezi olive tree yield, data revealed that the vase system gave the
highest significant values (kg/tree) compared to other pruning systems in both
growing seasons. In contrast {0 the global system and the monocone one gave
the least yield values in the first and second seasons, respectively. These results
are consistent with Munoz (1989) Fontanazza, (1984) and Temsamini, (1983}
concluded that the limbs and scaffold branches of the permanent trunks should
be lopped to increase the assimilation area which can be reflected on flowering
and fruiting.

Concerning the interaction. the four branches of the monocone sysiem:
increased significantly the yield compared to other number of branches of the
three pruning systems in the first season. In reverse, the three branches of the
clobal system exhibited the least value of the yield. However, there was
nonsignificant difference in the yield in the second one.

The training and pruning of olive trees techniques requires an understanding
of the biology and the plants interaction with its environment variability which
reflected on the production from year to year (Gucci & Cantini, 2000;
Temsamini, 1983 and Munoz, 1989).

Interestingly, the vas system with different branches consistent with the
lopped shape (Temsamini, 1983), and this may be reflected on the growth and
production (Munoz, 1989). Therefore, we can recommend the monocone
training system with 4 branches and the vase system with 2 branches for Aggezi
olive tree (shown in Fig 1&2) as the best methods of training on "Aggezi" olive
tree under the conditions of 6 of October governorate, in Egypt.

Egypt. J. Appl. Agric. Res. (NRC),Vol. 2, No. | (2009)
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da TABLLE 3. The effect of three training syéte’ms (global, monocone & viser with 2,3and 4 scaffold branchies on the fruits and vield of
R i sy [ : y S e - ' '
s, Aggezi" olive tree during 2006 and 2007 growing scasons.
= ‘ - S —
Og No. of No of * ) Fruit set percentage Flesh weight Fruit weight Yield
& Tree shape branches fruit set/shoot ‘ " | percentage } {z.) _ (kgitree
2 ' 2006 2007 - 2006 2007 2406 2007 2006 3007 2006 2007
[ - -
g 2 3.50a-c 3.38a 2172ab | 28400 589 a 5934 G.83a 6387 4 10,33 ¢ 5.67a
e , 4
g Global 3 240¢ 2462 18.45b 2363 0960 6934 T840 AR 7.67¢ 500
-~ 4 5.30ab i3la 31.99a 1909 6.53 4 6.49 4 744 4 7414 1330 he [1.67 0
< _ ' . i : .
2 Average o 373A 305A 2406 A | 2TORA 046 A 6,45 A TATA | 73T A 10301 1 711 AB
» 2 313 be 2860, | 2425ab 4494 | 689a 693a ) 775 T84 ) ¢ 5674
Z - .
o Monocone 3 4,532 4332 32984 42,63 a 379a 58725 (.54 a GBI 233dac S
S 4 4.67 ab 3.39a 26.38 a 818y 0.30 14 6354 7434 TA3 933 | 767
S . —
3 Average GATA | 353A | 2187TA | 31TTA | 64TA | 6A43A | 7358 | T36A | 2386A | GI1B
2 560a | 433a- | 3024ab | 40254 [ 6.17a Gl3a | 709w | 76w | 3533ab | 15004
|
Vise k) 4,40 a-c 143a 26.43 ab 37364 6.16a 620 a 7084 T0T7 0 29 00 - 1233,
4 3.40be 358a 20.89 ab 27734 62la 6,22 4 716 Ti6a | 2350a< I133a
Average 43TA T 368A [ 2466 A | SL02A [ 61TA [ GISA | 7154 i" TA3A | 2944 A | 1289 A

"Means followed by the same (lower or higher case) letter within the same column are not significantly different . p = 0.05.
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A Multi trunk
without pruning

C Vase system with 3
branches

B Vase system
with 2 branches

D Vase system
with 4 branches

Fig. 1. A comparison between the multi trunk tree and the vase training system
with different branches number.
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A Multi trunk

B Monocone system
Without pruning

with 2 branches

D Monocone system
with 4 branches

BT b T e T TR L

C Monocone
system with 3

R s

Fig. 2 . A comparison between the multi trunk tree and the monocone training
system with different branches number.

]
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