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ABSTRACT

The effect of spraying “Picual™ olive trees with GA, at 0. 25, 50 and 100
ppm was cvaluated during 1996-1997, 1997-1998. 1998-1999 seasons on fruit
development. fruit droping, vield and fruit quality Fruit diameter increasc
gradually in three different successive periods from 30-40). 90-105 and 120-135
days after fruit sct. GA; spray at 50 or 100 s)pm reduced fruit drop % than the
control by 14.6%. 32.5% and 40% in 1", 2™ and 3™ seasons, respectively. The
higher GA; levels (50 and 100 ppm) proved to be more effective 1n increasing
fruit weight, fruit volume, fruit length, fruit diameter and fruit pulp % and
significantly increased fruit oil % than the control. All GA; treatments reduced
total carbohydrates. tolal nitrogen and phenols than the control.
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INTRODUCTION

Olive trees charactenized by alternate bearing and their fruits classified
botanically as drop fruits. such as various stone fruits, which show a double sigmoid
growth curve with a distinct stationary stage for pit hardening. The effect of GA; on
yield was investigaled by Antognozzi and Catalano (1985), Bini and Giannone
{1995}, Boulouha (1990) and Eris and Borut {1993} on olive trees. They reported that
application of GA, greatly increased fruit set and yield While, decreased fruit
dropping as recommended by Bini and Giannone (1995) on olive trees. More
beneficial cffects of GA; on fruit characteristics were also demonstrated by Southwick
and Yeager (1991) and Southwick er af. (1995) on apricot, Gur ef al. (1993) and
Lemus and Monct (1998) on peach trees. They found an increase in fruit size.

Additionally, application of GA; to olive trees greatly increased fruit oil
content Proietti and Tombesi (1996) and Lazovic ef al. (1998).

Therefore. this study was carried out to evaluate the effect of GA, on
fruit development. yield and fruit quality of Picual otive trees.

MATERIALS AND METHODS

The present study was conducted in a private farm at Kafr Dawood
distnict. Monofeya Governorate. through three successive seasons (1996/1997.
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1997/1998 and 1998/1999) on “Picual” olive cv. Trees of 8-year-old grown in a
sandy soil to study the effect of GA; on fruit development, yield and fruit quality

Trees chosen for the experimental treatments had uniform as far as
possible in their growth vigour and in the “on” year season in both the first and
third year of study. Planting distance was 6 x 6 m and trecs received the regular
fertilization and pest control programs as adopted in the farm. Irrigation system
was the drip irrigation,

This experiment included spraying trees after 15 days of fruit set with
one of the four GA, (Gibberellic acid) concentration treatments i.e 0, 25, 50 and
100 ppm where each treatments replicated four times with one tree per replicate.
Moreover, ten litres of GA; solution were prepared and sprayed on each tree
~ (replicate) by using a compression sprayer.

The following measurements and determinations were carried out on the
trees:

1- Fruit development (Growth curve);

Ten fruits from each replicate were labeled after fruit setting and the
fruit diameter was measured using a vernier caliper beginning 15 days after fruit
sct and continue after 15 days imervals until harvest time. The successive increase
in fruit diameter was illustrated in a curve.

2- Fruit dropping percentage:

The number of fruits born per 1 m length of fruiting shoots was recorded
peniodically (15 day interval) beginning afier fruit set until harvesting date
Consequently, fruit dropping % in each intervals was estimated and expressed in
curves.

3- Yield (kg/tree):

Yield / tree was delermined in kilograms. at harvest time in mid
November as the fruit attained full colouration {deep purplish}). The means of the
three seasons were calculated.

4- Fruit physical characteristics:

At harvest time, samples of 30 fruits per each replicate were taken and
fruit weight (gm), fruit volume {cm®), fruit length (cm); fruit diameter (cm). fruit
shape (length / diameter) and fruit pulp% parameters were determine.

5- Fruit oil content (gm/100 gm fresh weight);

It was determined by extracting the oil from the dried fruit samples by
“Soxhlet” fat extraction apparatus using petroleum ether of 80°C boiling point as
described by A.O.A C. (1970). The percentages of oil content were expressed as
gm/100gm fresh weight.

Shoot chemical composition:
Total nitrogen content was determined by conventional miro-Kjeldahl

method reported by Yemm and Folkes (1953).
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Total carbohydrates were estimated using the colorimetric method
described by Herbert et al. (1971).

Total indoles were calorimetrically determined at $30 mu wave length
by using the P-dimethy! aminobenzaldehyde test (Larsen et af.. 1962).

Total soluble phenols were calorimetrically determined at 730 mu wave
length by using Folin and Denis. Colorimetric method (A.O. A.C.. 1970) and the
concentration was calculated as mg pyrogallol per 100 g dry weight.

Statistical analysis:

The statistical analysis described by Snedecor and Cochran (1968).
Means were compared by using the L.S.R. at 0.05 test given by Waller and
Duncan (1969). where the complete randomize blocks was adopted.

RESULTS AND DISCUSSION

Effect on fruit growth and development (fruit diameter):

As it is shown in Tables (1. 2, 3) and Fig. (1) GA, spray greatly increased
fruit diameter of Picual olives during 1997, 1998 and {999 scasons specifically at
level of GA; 100 ppm which induced the highest fruit diameter. Data also showed that
fruit diameter was increased with the advance in days after application. Interaction
between the two studied factors was significant in most cases. Where the highest
fruit diameter (2.51. 2.2]1 and 2.81 cm) were obtained with 100 ppm GA; after 210
days of application in the 1%, 2™ and 3™ season, respectively. The opposite was true
for the untreated trees, 15 days after fruit set (0.61, 0.51 and 0.7} cm, respectively).

It is obvious in the first season, that control fruits did not show a distinct
period of growth cessation whereas, fruit of 25, 50, 100 ppm GA; showed an
tnsignificant increase in fruit diameter through (135-165). (30-60) and (180-210)
respectively after fruit set.

With regard to the resulis of the second season, fruit diameter gradually
increased with the progress in sampling date, but the increment was insignificant in
two distinct intervals i.e. 15-30 and 75-90 days afier fruit set.

As for the results of the third season is concerned data revealed that GA;
spray at (25 ppm) significantly reduced fruit diameter than the control, regardless of
sampling date.

Results indicated also that fruits of control trees showed three different
periods of insignificant increase in diameter i.c., 15-60, 105-135 and 150-180 days
after fruit.

Thercfore. one can say that fruits of untreated trees did not show a
stcady (pit hardening period) in their growth in 1997 and 1998 seasons, whereas.
they exhibited two distinct periods of growth cessation in 1999 season i.e. 105-
135 and 150-180 days after fruit set. So the first period. may be the steady stage
for the pit hardening of Picual olive fruit trees under such conditions.



Table (1}: Effect of different concentrations of GA; foliar spray (15 days after fruit set) in relation to days after application on fruit

development (fruit diameter in cm) of Picual olive trees in 1997 season.

“Sampling date Days after fruit set

Treatments 15 30 45 50 75 90 105 120 | 135 | 150 | 165 180 | 195 | 210 |Mean
Control 061v | 0.71uv | 082ru | 0.87g+ | 093p-r | 13600 | 14lm-o| 1.51k-n | 153k-m | 1.56jm | 161 | 1.71hg | 181gh | 1946 | 4 330
GA; at 25 ppm | 0755V | 082ru | 083ru | 104pq | 1340 | 146ho | 151ken | 163k | 171 | L74bi | L81gh | 1.91fg | 20lef | 2.11de | | 4pp
GA, at S0 ppm | 073 | 089 1 0921 | 1.03pq | 1310 | 143mo)155k-m) 165k | 1.73hi | 1.81gh | 191fg | 193fg | 2.11de | 221cd | 1 g1
GA,; at 100 0.82ru | 0.86q-u | 091pr | 1.01pq| 1.210 [153k-m| L6let | L81gh | 19163 | 221cd | 231bc | 2.41ab | 245ab | 2512 | § e
ppm :
Mean 073k | 082 | 087] ) 0981 | L19h | L4dg | 1S2g | 1657 | L7217 | L& | 191d | 199c | 209b | 2192

Means having the same letter(s) are not significant at 5%.
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Table (2): Effect of different concentration of GA, foliar spray (15 days after fruit set) in relation to days after application on fruit
develol

ment (fruit diameter in cm) of Picual olive trees in 1998 season.

Days after fruit set

105 120

1.0t-n

1.31ij

1.41hi

1.51gh

Means having the same letter(s) are not significant at 5%.
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Tabie (3): Effect of different concentrations of GA, foliar spray (15 days after fruit set) in relation to days after application on fruit
ment (fruit diameter in cm) of Picual olive trees in 1999 season.

Means having the same letter(s) are not significant at 5%,
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Fig. (1): Effect of different concentrations of GA3 foliar treatments on fruit

development (fruit diameter in ¢m) in relation to days after application of Picual cv.
olives at 1997, 1998 and 1999 seasons.
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The use of GA; as a foliar spray 15 days after fruit set altered the growth curve
of such fruits. The effect of such growth substance differs according to the used level as
well as the days after application. Meanwhile, 25 ppm GA, resulted in a steady stage
after (135-165 days) in the 1" season, whereas, 50 ppm GA; showed such stage after 90-
120 days in the 3™ season. GA, at 100 E!)m however, exhibited a growth cessation after
60-90 days from fruit set in both the 2™ and 3™ seasons of investigation. These results
are go in line with those of Sharma ef al. (1998) on apricot.

Effect on percentage of fruit dropping:

Data presented in Table (4) and Fig. (2) obviously indicated that GA spray
generally reduced fruit dropping % of Picual olives in the three studied seasons. The
higher levels 50 and 100 ppm were more effective than the lower one (25 ppm).

Therefore it is concluded that GA; spray at 50 or 100 ppm 135 days after fnut
set. considerably reduced fruit dropping % than control by 14.6%. 32.5% and 40:% in
1*. 2™ and 3™ seasons, respectively. Commercially the gibberellins are widely uscd
specially in May and June to reduce fruit dropping of various fruit trees.

The obtained results go in line with the findings of Southwick and
Yeager (1991) on Patterson apricot, Boyhan ef al. (1992) on plum, Eris and Barut
(1993) on olive, Gur ef al. (1993) on peach and Southwick ef al. (1997) on
apncot, They stated that GA; spray reduced fruit dropping%.

Effect on tree yield:

Results of Table (5) indicated that GA;, spray on Picual olive trees, 15
days after fruit set increased tree yield (in kg) in the three successive seasons. The
increase in tree yield was parallel to the increase in GA, concentrations.

I the means of two successive seasons (on vear., off vear) were
considered in comparison, one can notice that in the mean of 97/98. control trees
produced 28 51 kg/tree while GA; treatments at 25, 50 and 100 ppm increased
such yield by 4.38%, 14.91% and 27.36%, respectively.

With regard to the mean of 98/99, it is obvious that control trees had
29.26 kg / tree where as GA,; at the three concentrations increased the yield by
5.13%. 16.46% and 28.37% respectively.

These results go in ling with the findings of Eris and Barut (1993) on
olive. Gur ef al. (1993) on peach and Southwick et al. (1997) on apricot.

Effect on some fruit physical properties:

Including average fruit weight: fruit volume; fruit length: fruit diameter:
fruit shape: and fruit pulp % Table (6) showed a great with different concentration
of GA; spray 15 days after fruit set during the three considered seasons.

In general, the higher levels of GA; (100 ppm) proved to be more effective
in increasing the aforementioned parameters than the lowcer one. This is true in all the
considered seasons of investigation. GA; at 25 ppm markedly lowered fruit length /
diameter ratio in all scasons and consequently produced nearly fruits due to greater
growth rate of diameter than the length of the control fruits The increase in fruit pulp
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% with GA, spray may be due to the role of gibberellic acid in stimulating cell
enlargement of pulp tissues much more than growth of seed.

These results are in agreement with the findings of Lavee and Haskal
{1993) on olive.

Effect of fruit oil content:

From the obtained data in Table (7) it is clear that GA,, foliar application
specially at 50 ppm, 10 days after fruit set increased fruit o0il% of Picual olives
than the control, and reached the maximum values after 210 days after fruit set in
the three considered seasons irrespective to GAj level. Such results are in
agrecment with the findings of Antognozzi and Catalano (1985) and El-Khawaga
(2001) on olives trees. They reported that GA3 greatly increased fruit oil
. percentage. On the other hand our results deviated from the results obtained by
Proietti and Tombesi (1996) and Lazovic ef al. (1998) on olives trees. They stated
that GA; greatly decreased fruit oil content.

Effect on total nitrogen content:

As shown in data of Table (8) it could be easily noticed that all GA,
treatments reduced total nitrogen content in shoots than the control. The reduction
in shoot total content with GA; treatments could be explained by the role of GA;
in increasing vegetative growth and consequently lowering the concentration of
nutrients in different plant organs than the untreated trees. Interaction between
GA; concentrations and sampling date was significant in the third season only
(1999), where the least total nitrogen % was recorded by the treatment of 100
ppm GA,; after 30 days of treatments (0.96%), whereas the highest total nitrogen
% was found in the untreated trees after 7 months of treatments (1.35%).

The obtained results are in harmony with the findings of Gao ef al
{1999) on peaches and Sherin (2002) on olive.

On the contrary, the present data ar¢ in contrast with Mehouchi ef al.
(1996) on orange. They reported that GA; increased total nitrogen content.

Effect an total carbohydrates content:

As it shown in Table (9), all GA, levels reduced shoot total
carbohydrates content than the control with significant differences between them.
In all the studied seasons, the least total carbohydrates content were recorded by
25 ppm level,

An evident increase in total carbohydrates were noticed with advancing
in sampling date with significant differences between successive different
sampling dates in most cases. Interaction between sampling date and GA; levels
were significant during all the experimental periods in both the first and second
seasons of investigation while opposite to the third one. The obtained results are
in agreement with those of Gao ef af. (1999) on peaches.



Table (4): Effect of different concentrations of GA, foliar spray (15 days after fruit set) in relation to days after application on percentage

of fruit drop of Picual cv. olives during 1997, 1998 and 1999 seasons.
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1997 season
Coutrol 20 17 15.00A 13 35.00A 1k 45.00A 10 50.00A 9 55.00A 8 60.00A 7 65.00A
GA, ot 25 ppm 13 10 13.64B i8 11.748 17 26.08C 15 34.78C 13 43.48B 11 51.17B - 10 56528
GA, st 50 ppm 15 22 12.00B 21 20.00C 18 16.00D 16 36.00BC 14 44.00B 12 52,008 11 56.00B
GA, st 100ppm 27 24 11.11B 22 18.52C 19 29.62B 17 37.04B 15 44.44B 13 51.858 12 55.50B
1998 season
Coatrol 12 19 13,63BC 15 3L.82A 11 45.45A 9 59.09A 7 68.18A 6 T2L.T2A 5 T1.2IA
GA, ot 25 ppm 21 18 | 14.28B | 16 [23BIBC | 15 | 2857C ;| 13 | 3809C | 12 | 42.86C | 10 | 52.38C 9 | 57.14BC
GA, st 50 ppm 23 20 13.4C 18 2.74C 16 30.43BC 15 34.78D 14 39.13D 12 47.83D0 11 52.17C
GA, st 100ppm 15 21 16.00A 19 14.00B 17 32.00B 14 44.00B 13 48.00B 1t 56.00B 10 60,008
1999 season
Contrel 24 21 12.56C 18 25.00A 15 37.50A 13 45,834 11 54.17A 9 62.50A 8 66.67A
GA, at 25 ppm 16 13 11.54C 20 23.08B 19 26.92B 16 38.46B 15 42.31B 14 46.15B 12 52.00B
GA, =t 50 ppm 18 14 14.28A 12 11.43C 20 18.57R 18 35.71C 17 39.28C 16 42.86C 15 4642C
GA, at 1 3017 16 13.33B 15 16.67D 13 23.33C 22 26.67D 20 33.33D 19 36.67D 18 40.00D

Means having the same letter(s) in each column are statistically insignificant at a level of 5%.
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Fig. (2): Effect of different concentrations of GAJ foliar spray (15 days after fruii set)
in relation to days after application on percentage of fruit drop of Picual cv. olives at
1997, 1998 and 1999 seasons.
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Effect on total indoles, phenols content:

It is clear from Table (10) and (11) that ali the GA; concentrations
decreased total indoles and phenols content than the control. Interaction between
GA,; levels and sampling dates were significant in most cases. Such results are in
agreement with the findings of Rodrigue ef al. (1999) on olive.

Table (5): Effect of different concentrations of GA; spray after different
applications times on tree yield (kg) of Picual cv, olive during
1997, 1998 and 1999 seasons.

Treatments

29.26
30.76
34.13

37.56

Table (6): Effect of different concentrations of GA; foliar spray (15 days
after fruit set) in relation to days after application on some fruit
physical properties of Picual cv. Olive trees during 1997, 1998

Treatments

.—-‘
> |
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GA, at 25ppm
GA,; at S0ppm
GA, ati00ppm
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N i | s |
PO [y [

Control
GA; at 25 ppm
GA, at 50 ppm
GA; at 100ppm [ 4.6
Means having the same letter(s) in each column are statistically insignificant at a
level of 5%.
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Table (7): Effect of different concentrations of GA, foliar spray (15 days
after fruit set) in relation to days after application on the
changes in fruit oil percentage (gm/160gm fresh wt,) of Picual
cv. olive trees during 1997, 1998 and 1999 seasons.

Sampling date Days after fruit set Mean
Treatments 30 [ 60 | ¢ | 120 | 150 | ‘ise | 210
1997 senson
Control 2761 | 366x | 6051 | 8.620 ] 1090k | [2.66g | 1405d | 838D

A, at 25 ppm 7997 | 439w | 694t | 888n | 1137 | 13.01f | 1454b | 881 B
34, at 50 ppm 155y | 513w | 7369 { 942m | 11961 | 1345¢ | 150ia | 941 A
A, at100ppm | 3132 | 457y | 678s | 815p | 10171 | 12.18h | 1425¢ | 8.46C

Mean 311G | 444F ; 679E | 877D [11.10C | 1282 B | 1446 A
1998
Control 2.181 4.18x 6.49 t 814p [ 10611 | 12.08h 1 13.26d | 8.13 D

A, at 25 ppm 26101 | 454w | 705s | B62o {1105k | 1254g 1 1382b | 860C
A, at 50 ppm 398y 6.14u | 809q | 1018m | 12061 | 12.86c | 144924 { 966 A
1A, at 100ppm 277z 530v 780r | 9843n | 15.21; 4 12661 ]| 138ic | B99B

Mean 283G | S4F | 736E { 909D (1123 C [ 1253B 134 A
1999 season
Control 2971 [ 438w | 6571 821q | 10371 [ 1225h | 14.49d | 846D

3A, at 25 ppm 382y | 614y | 8722p 11094 m | 12.091 ; 13.46¢ | 1501 b | 9.84B
A, at 50 ppm 4.14x | 658s | B670 | 1061k | 1250 [ 1454¢c | 1545a | O35 A

A, at 100ppm 3.78z | 546v 7811 | 9450 | 11865 | 13.03f | 1574c | 9.59C

Mean 368G | 564F | 7.82E | 960D j11.70C [ 13328 | 1517 A

Means having the same letter(s) are not significant at a level of 5%.

Table (8); Effect of different concentrations of GA; foliar spray (15 days
after fruit set) in relation to days after application on the
changes in shoot* total nitrogen content (gm/100gm dry wt.) of
Picual cv. olive trees during 1997, 1998 and 1999 seasons.

Sampling date Days after application Mesan
Treatments 36 [ 60 | s T 12e T 150 | 180 [ 210
1997
Control 1.05g- [1.15d-g) 117 {121 be| 1.24a-¢ | 1.27ab [ 1.32a 1.20 A

A_ at 25 ppm 0981 [ LIOFh 11.15d-gl1d6ecF§1.17cf|220bf) 1.23ne | 1.M4C
A atS0ppm | 097i | 1041118 bf] 119bf] 1.23ae]1.25ad] 1.28ab | 1.16B
A, at 100ppm 0953 | 1.02hi [1.14eg[117cF|119b-F ]| 1.23ae| 1.25ad | L13C
Mean 099F | L.OSE | 1.16D |1.18CD|1.21 BC|L13AB| 1.27A
1998 season
Control 0984-m| 1.02i1 [ 1.10Fh | t.14cf{1.20ad | 1.26ab 1.29a 1.14 A
A, at 25 ppm 0.90m |0.950-m{ 1.02i-1 | 1.3 [ 1.12e-h{1.21ad | 1.22a< | 1.06D

A atS0ppm (095 1-m | 0.97km [098j-m | 1.06g-j { 1.16¢f| 1.25ab | 1.26ab | 1.08B
A, st 100ppm | 092m |0.98)-m|1.05hk|2.13d-h| 1.15cF[1.19bf] 1.21ad | LIOB
Mean O094E | 0.98E | 1.04D | 1.09C | 1.16 B | 1,23 A 1.25A
1999 season
Contyol 1.12r LISp | 1.18m | 1215 | 1.25g | 130c¢ 1.35a 1.22A

A at2Sppm | 095v | 0981 | L.14q | 1160 | 1191 | 1.24h | 1.27f | 1L13C
AatS0ppm | 1.10s | t.0dq | 1.17n | 1.20k | 1.26g | 1.20d | 132b | L2IB
A at100ppm | 096u | 097¢ | 1.10s | 1.15p | 1.231 | t.26f | 1.20d | 1.14C

Mean 103G | 1.07F [ 1L.14E [ 118D [123C | 1.27B [ 1314

* Samples were taken from the middle portion of bearing shoots.
Means having the same letter(s) are not significant at a level of 5%.
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Table (9): Effect of different concentrations of GA; foliar spray (15 days after fruit set) in
’ relation to days after application on the changes in shoot* total curbohydrutes
content (gm/100gm dry wt.) of Picual cv. olive trees during 1997, 1998 and 1999

don

o0 | 120 | 1se [ 180 [ 210

1997 season
3024a | 3034a | 3038Ba { 3042a | 3045a
2228h 23.14gh 23401 | 23.63 DWeg
27340bc | 2783bc | 2795b | 2798b | 2823b
2380eg| 2420ef | 2434 d-f | 2456de | 2534d
59TBD [ 6IGAC | 26.52A8 | 2665A | 2695A

1998
27894bc | 2835bc { 2843bc | 2865bh | 2920a
2090 ko {21.10kn | 2135¢n | 216514 | 21901
25434d-F] 2595de | 2643 cd | 2745¢ { 2792 e
3230hg | 2264 ] 2204gh | 23.15gh | 2345g
MDD | ZASIBD | 4TORC | IS AR | 1561 A

1999 season
3L20b-d | 31.57a<c { 31.9d4ab | 32 Ma 32 56a
Mmool 4T%kn | 2513 km | 253K 2573k
2863Fh | 2894¢c-h | 2912e-g | 29.32¢f | 2956de
BAkm| 2560k | 2653 | 1205 | 21455
26968 DE | 273200 [ 27.72BC | 28.18AB | 26.54A | 2R82A

* Samples were taken from the middle portion of bearing shoots.
Means having the same letter{s) are not significant at a level of 5%.

Table (10): Effect of different concentrations of GA, foliar spray (15 days after fruit set) in
relation to days after application on the changes in shoot® total indoles content
dry wt.) of Picusl cv. olive trees during 1997, 1998 and 1999 seasons.

Sampling date . Days after application Mean
Treatments 30 | e | 90 [ 120 [ 1% [ 180 | 210
1997 season
Control 037ch ] 0391 | 042ad]045a< |046ac] 0.48ab | 0.51a | 0.44 A

A, at 2% ppm 023k | 0255k {027 h-k | 0291f% 1032k ) 034d41036¢c1| 0.29C
A at 50 ppm 034d4 | 036c1 J038Bbg|04lae |043ad]045ac |046ac] 041 B
A at 100ppm 0243k [0.26i-k |0.28g-k| 32ek [ 034d)1036c1]038bp| 031D

Mean 029G | 031 F 0I3E | 036D { 038C | 0.40B | 042 A
. 1998 season
Control 034bf;036ae!038ad]|04lac]042ab | 043ab| 0.45a | 041 A

A at 28 ppm 0.17) | 0.19] | 0.210) [0.22hj | 02455 | 0261 | 028e1 | 0.22C
A at 50 ppm 026} | 0.28 e |0.31dh|032cg|034bf|035bf[038ad]| 0328
A at 100ppm | 024 | 0.26f | 0.28 i [031d-h[032¢g [034bf ]| 036ae| 03B

Mean 025G { 0.27F | 0.)9E ; 031D | 033C | 034D | 036 A
] 1999 seqson .
Control 0.45e¢k | 0.47d-i ([049¢cg | 052be | 056a<c | 0.59ab | 0.62a | 053 A

A, at 25 ppm 0330 [0 mo [037kol 03940 {041 g0 {043 Ffm] 0.46ej ]| 039D
A, st 50 ppm 0441 [ 046 | 047d1]0.50c1}052be]|054ad]|056ac| 0.59B
A, at 100ppm 03400 } 03610 | 038j0 |040bo {042 fn | 046ej | 048ch | 041 C

Mean 039G | 041 F | O43E | 045D [ 048C | 0.50B | 0.53 A

* Samples were taken from the middle portion of bearing shoots.
Means having the same letter{s) are not significant at a level of 5%.
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Table (11): Effect of different concentrations of GA; foliar spray (15 days
after fruit set) in relation to days after application on the
changes in shoot* total phenols content (gm/100gm dry wt.)
of Picual cv. olive trees during 1997, 1998 and 1999 seasons.

Sampling date Days after appcation Mean
Treatments ac | e | 9w [ 120 [ 150 | ase | 10
1997 season _
Control 1.90d-f[1.93¢ce | 1.95cd [ 1.97¢ | 2.15b | 245a | 2.52a [ 2.12A
GA,at25ppm | 1621 | 1.67kl | 1.72i-! [1.75h-k | 1.84ch | 1.86d-g | 192d-F| 1.77C

GA,atSOppm | 1.78gj | 1.82Fi |t8B6d-g] 1.92df] 1.95cd | 2.04c | 2.20b | 1.94B
GA 2t 100ppm | 165kl | 16951 | 1.7211 [1.75hk | 1.80F1 [1.85d-h[1.87d¢] 1.76 C

Mean L74F | 1.L77E | ¢8B1E | 185D | 1.93C | 265B | 2.13A
1998 season )
Contrel 168f) | 1.71ei (1.74d-g [ 1.78¢ (| 18lce ]| i.85bc | 198a 1.T9A

GA at25ppm | 1.56%kn [1.58j-m| 1.61il1 ] 1.62it |1.64¢k |1.65gk] 1.67gj | 1.62B
GA atS0ppm | 167g4 | 1696 | 1.73d-h | 1.75 1.78cf | 1.83 bd | 1.92ab | 1.77A
GA 2t 100ppm | 1.47n [1.49ms [ 15310 [ 156 kn | t63h1 [ 164gk| 1.69Fi | 1.57H

Mean 158D [1.62CD | 1.65BD | 1L69BC |1.7T2AB| 1.78A | 1.81 BD
1999 season
Control 1.97d | 1.98d 223¢ | 246ab | 2.48ab | 2.50ab | 2.56a | 231 A

GA at25ppm | 1.78hk | 1.79p-k | 1821 | 1.85c1)187ch|1.89dg | 192d-f] 1.85B

GA,at50ppm 11.89d5g 1924} 195de | 197d | 223¢c | 243b | 253ab | 2.13A

GA at100ppm | 169k [1.72j% | 1751k [ 1.78hk | 1.83Fi {1924 ] 195de | 1.81 B
Mean 1.83F | I85F | 1.94E | 201D | 210C | 2.18B | 2.24A

* Samples were taken from the middle portion of bearing shoots.
Means having the same letter(s) are not significant at a fevel of 5%.
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