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ABSTRACT

This study was conducted in Qalubia Governorate (2002-2003/2003-
2004), to evaluate the effect of some summer pruning treatments on old branches
(two years old or morc) [thinning branches (removing '’; branches number) and
shortening (topping '’; branches length)] and / or spraying paclobutrazol (PPs;5) at
1000 ppm in addition to a combination between them, on 15" July and 15"
August, besides untreated trees, of ElI- Amar apricot cultivar as control.. Data
showed that the triple-<combined treatment (thinning + shortening + PPs3;3) gave
the highest significant values recorded for numbers of spurs formed on branches
{10.17 and 11.64). Distribution of fruit spurs along the branches in all treatments
was highest in the terminal part of the branch followed by the median then the
basal part respectively. Yield per tree increased by all the treatments, but the
highest yiclds were obtained from the triple combined treatment in 15 July (7.375
and 8.631) in the two seasons respectively. Fruit physical characters (fruit weight,
size and firmness) were significantly increased by the same treatment compared
with other treatments and control trees. TSS % was significantly increased but
acidity was not affected by all treatments. Chemical analysis revealed a high
content of total carbohydrates, C/N ratio, indols and phenols. Generally, all
treatments in 15 July were more significant than 15 August.

Key words: apricots, pruning Ireatments, summer pruning, paclobutrazol,
Cultar, spur formation, endogenous horniones.

INTRODUCTION

Pruning is one of the most important cultural techniques affecting the
qualtty of apricot fruit (Kuden and Kaska, 1995); and Regular pruning of apricots
stimulates shoot and spurs formation (Svoboda, 1996). Summer pruning is a
growth reduction procedure (Flore et o/., 1992); and Summer pruning of apricot
reduces shading within the canopy and stimulates new shoots growth (Jay er ai.,
1995). it also increases the concentration of growth substances and carbohydrates
1n shoots of woody plants (Satoh ef al., 1977: Yilmas, 1994); it was used as a tool
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for increasing spurs formation in apricot trees (Ebied, 2005). Paclobutrazol
(PPa33). inhibit gibberellin's biosynthesis {Danziel and Lawrence, 1984), is a plant
growth regulator used to control the size of fruit trees / growth of field crops
{Davies and Carry, 1991). Because of the very strong inhibitory effect on shoot
growth in fruit tree; paclobutrazol may enhance crop yield by reducing
competition from vegetative growth. In stone fruit orchards, yield was found to
increase by paclobutrazol in some studies (Martin et al., 1987: Strydom and
Honeyborne, 1986). Also, paclobutrazol decreased shoot length and increased the
number of spurs on apricot (Kuden ef al., 1995).

MATERIALS AND METHODS

This study was carried out during two successive seasons of 2002/2003
and 2003/2004, on 6-year-old Amar apricot trees budded on apricot seedlings.
The trees were planted at 5x5 meters in clay loamy soil at private orchard, in El-
Amar village, Kalubia Governorate. The following treatments were applied:
summer pruning treatments on old branches (two years old or more) [thinning
branches (removing '3 branches number), and shortening (topping s branches
length){ and / or spraying paclobutrazol (pps;) at 1000 ppm in addition to a
combination bctween them, on 15" July and 15" August, besides untreated
control. Each treatment was replicated three times, where every one represented
by nine branches sclected and divided into three equal parts in length (terminal,
medium and basal).

- Numbers of spurs formed per every selected branch as well as their distribution
at different branch parts (terminal, medium and basal) were determined at the
end of growing scason,

- At the commercials harvesting time of the cultivar, yield / tree in kg was
calculated per each treatment (three trees per each treatment). -Ten fruits of
cach tree were randomly picked and washed with water for determining both
physical characteristics (fruit weigh (gm), fruit diameter (cm), fruit length (cm),
L/D ratio, fruit size (cm’) and firmness (Lb/inch?) using pentameter (pressure
tester) and chemical characters. fruit juice total soluble solids (TS$%) and total
acidity (using a hand refractometer and titration against standard NaQH
solution).

- Samples from spurs or buds plus nodal tissues all along branches of each
treatment were laken monthly from September 15" till January 15", they werce
cleaned and cut into small pieccs. A part of each sample was oven dricd at
70°C for 48 hours, and (lotal carbohydrates, nitrogen, C/N ratio. indols and
phenols) contents were estimated in the dried samples.

- (Total carbohydrates), was determined according to Smith ef af. (1956) using
the phenol sulphoric acid methods and glucose content was calculated as mg
per 100 mg dry weight.

- (Total nitrogen) was determined in samples of (1.5 g dried material by the
modified micro-Kjeldaht method mentioned by Pregal (1945).

- {Total indols) P-dimethyl aminobenzaldhyde test (Larsen et al, 1962) and
modification of Selim er al. (1978), were followed to obtain a stable pink color
to be colorimetrically estimated. The concentration was calculated from a
standard curve of indoleacetic acid as mg per 100 g dry weight.
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- (Total phenols) were determined by using Folin and Ciocalteu colorimetric method
(A O.AC., 1975). The concentration was calculated from a standard curve of
pyrogalol as mg per 100 gm dry weight.

- The obtained data were tabulated and statistically analyzed according to the split
plot design (Snedecor and Cochran, 1980). The mean values were compared by
using L.S.D method at 5% level. The percentages were transferred to the arcsine to
find the binomial percentages according to Steel and Torrie (1980).

RESULTS AND DISCUSSION

1. Spur formation:
1.1. Total No. of spurs per shoot;

Data in Table (1) showed that all treatments significantly increased the
number of spurs formed per shoot. The triple combined treatment was more
effective in this concern than either double or single ones. The Most effective
treatment was the triple combined treatment (thinning + shortening + ppsas)
(10.17, 11.64) and followed by the double combined treatment (shortening +
PPaa) (9.060, 10.86) during 1" and 2" seasons respectively. All treatments
applied on July 15" were more effective than on August 15"

These results agreed with, (Savoboda, 1996) and (Ebied. 2005) on
different apricot cultivars.

The superiority of topping over thinning as summer pruning tréatments
my be due to the effectiveness of former mean rather later one for controlling
apical dominance phenomenon i. e,, the inhibition of lateral bud growth by auxin
emanating from the apical bud (Devlin, 1972). (Nickell, 1982) ascribed the effect
of ppass to its retraditional acts by gibberellins production and hence govern
vegetative growth.

1.2, Distribution of spurs at shoot parts:

Distribution of spurs at shoot parts (terminal, medium and basal) was
affected by all treatments as presented in table (2) Data showed that spurs
percentage was higher in the terminal part of the shoot followed by the medium
part then the basal part (3.830, 2.070, 0.570) and (4.360, 2.970. 1.030) in the two
seasons respectively,

1.3. Yield:

Tables (3, 4) show that yield per trec was significantly affected by all
trecatments under study compared with the untreated control trees. The highest
yield was obtained from the triple combined treatment (thinning + shortening +
PPs3a) (7.375. 8.631 kg) during 1" and 2™ seasons, respectively. Date of treatment
also affected the yield. where all treatments applicd on July 15® were more
effective than the analogous ones on August 15

These results are in agreement with the data of (Ebied. 2005), (Lichou
and Jay. 1996) and (Kuden et a/.. 1995).
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Table (1): Effect of summer pruning and paclobutrazol on total No. of spurs
per shoot.

Date of Total No. of spurs / shoot |
treatment

Treatments
2002-2003

15/7 5.160
Paclobutrazol 15/8 4110
Mean 4,620
15/7 3.930
Thinning 15/8 2,850
Mean 3.390
15/7 6.660
Shorting 15/8 3.720
Mean 5.190
15/7 7.680
Paclobutrazol + thinning 15/8 3420
Mean 5.550
15/7 12.18
Paclobutrazol + shorting 15/8 5910
Mean 9.060
15/7 9.390
Thinning+ shorting 15/8 5.070
Mean 7.230
Paclobutrazol‘+ thinning+ gg -1}328(2)
shorting Mean 10.17

Control 1.320

General Mean 5816

Mean of 15/7 8.288

Mean of 15/8 4.620

L.S.D at 0.05

Treatments(l) 0,9155
Date of treatment(2) 0.5231
T(1).D(2 —1.6854

1.4. Fruit Physical characteristics:
Fruit weigh:

Tables (3, 4) show that fruit weight in all treauments was slightly higher
in the second scason than in the first one. Generally, the triple combined
treatment (thinning + shortening + pps3s), gave significantly the heaviest fruits
followed in descending order by the double treatments then the single ones. On
the other hand application on the earlier date i e July 15® was much more
cffective than on later date (august 15}

Fruit size (cm®):

Tables (3. 4) show that fruit size followed typically the same trend
previously detected with fruit weight. where the tnple combined treatmem
(thinning + shortening + ppss33) exhibited significantly the greatest frut size
Mcan while the earlier date of application (July 15™)was more beneficent than
later one (August 15)
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Table (2): Effect of summer pruning and paclobutrazol on spurs distribution
along the branches of El-Amar apricot.

No of spurs per branch
2002-2003 2003-2004
B M T Mean | B M T | Mean
157 |0000{1.900| 3250 | 1.720 | 0.000| 3450 |4.460| 2640
15/8 | 0000|1130 2970 | 1.070 10000 | 2490 (3.890] 2.130
Mean |[(.000]1515| 3.110 1.540 [ 0.000| 2970 | 4.175] 2.380
g 15/7 |0.000[ 009 | 3830 | 1.310 [0.000| 3380 {3340} 1.910

Date of
Treat-
ment

Treat-
ments

Paclob-
wtrazal

15/8 | 0000|0810 2.040 | 0950 j0.000] 1300 {2.680 1330
Mean [0.000]0450| 2935 | 1.130 [0.000) 2.340 [3.010] 1620
g 15/7 [0450]{2630] 3590 | 2220 | 1.080| 2.850 [ 4280 2.740

158 (0430010001 2300 | 1240 | 1.000}| 2.310 | 3390 2.230
Mean |0440| 1815 2945 | 1.730 [ 1.040] 2.580 [3.835| 2.490

157 |0000)1720) 5950 ; 2.560 {0.000| 3.990 | 5980 | 3.320
15/8 10000113401 2080 | 1.140 | 0000 | 2030 | 3.730 | 1920
Mean {0.000|1530| 4015 | 1850 | 0.0001 3010 | 4855 2.620

158 (0810|1880 3210 | 1970 | 1.700 | 2.380 | 3.690 2:590
Mean |1.070{2955]| 5.020 ; 3.020 | 19251 3.675 | 5.245 3.620
gg 1577 [1.000]259; 5810 | 3.130 | 2000 3.800 |4.5801 3.460

*‘a‘ 15/7 11.330]|4.030| 6830 | 40600 |2.150| 4970 | 6.800| 4640
§

158 | 03301740 3000 | 1690 |1 :520 1.990 | 2620 2.040
Mean [0.665]2.165| 4405 | 2410 | 1.760 | 2895 [3.600| 2.750
g 15/7 2310|3890 | 6820 | 4340 {3.090| 4680 |6.760 | 48340
ry

15/8 (1460|2170 3670 | 2430 [ 1930 2500 |4.340| 2920
Mean | 1.880)3.030; 5245 | 3390 [2.510 3.590 | 5550 | 3.880
Control Q.000 0000 1.010 | 0440 |0.000] 0.500 | 1140} 0.550
General Mean | 0.570 2070 3.830 1.030| 2970 | 4.360
Mean of 15/7 10.730|2410| 5150 | 2760 { 1.190| 3730 |5220| 3.380
Meanof 158 [ 0430 1.440| 2,750 | 1.540 [0.880] 2200 [ 3490 | 2.1%0
L.5.D at 0.85

+ short

LY

Treatments(l) 0.5465 0.5933
Date of treatment(2) 0.2732 0.2966
Position(3) 03346 0.3633
TA.D(2) 0.7728 0.8391
TP 0.99465 1.0276
D(2).P(3} 04732 0.5138
TO.D2).P3) 1.3385 1.4533

Fruit firmness (Ib/inc’):

Data concerning frnt firmness revealed similar trend to that of fruit
weight (Tables 3. 4) Similarly. Marini (1985). Fathu and Mokhtar (1998) and
Ebied (2005). reported that summer pruning increased fruit firmness of peach.
apple and apricot respectively
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Table (3): Effect of summer pruning and paclobutrazol on yield and fruit
characiers (1" season):

ate of | weght | size Length| LD | TSS | Acdiy] Viad
freat | Gm | Om3 [(b#nd) Cm | Om | rao | % | % [kg/w

15/7 |32.00131.82|11.91 |3.600 | 3.800 | 1.056 | 13.10 | 0.700 {4.000
15/8 |31.50|30.08 | 10.82 |3.500 | 3.700 | 1.057 | 12.60 | 0.900 | 3.820
Mean ;31.75|3095{11.37|3.550 [3.750 | 1.057 | 12.85 | 0.800 ;3,910

15/7 |30.58 |29.91 | 10.50 | 3.400 | 3.600 | 1.059 | 12.50 | 0.800 (3.500
15/8 2998 29.00 { 10.00 | 3.300 | 3.600 | 1.0%0 | 12.00 | 0.900 | 3.000
Mean |30.28 [ 29.46 | 10.25 | 3.350 | 3.600 | 1.074 | 12.25| 0.850 | 3.250

15/7 (3363 (32.43|12.04 {3.700 } 3.900 | 1.054 | 14.11 | 0.700 | 4.820
15/8 1323513296 11.36 |3.600 | 3.700 | 1.027 {13..80{0.800 [4.110
Mean [32.99132.70111.7013.650 | 3.800 | 1.040 1 13.96 | 0.750 14470
15/7 (3581 ]34.22{11.82 | 3.900 [ 4.000 [ 1.025 | 14.60 | 0.600 | 5.080

15/8 134.12 (3311 | 11.31 | 3.800 | 3.900 | 1.026 | 14.50 | 0.800 | 4.500
Mean |34.97|33.67 | 11.5713.850 | 3.950 | 1.026 | 14.55 | 0.700 | 4.790

[Shoreeniag| Thinaing |Paciobutrazol] ;i

thinning

15/7 [3890|37.80 (12,48 |4.400 | 4.600 | 1.045 | 15.90 | 0.500 16.200
15/8 |36.98 13521 12.00|4.300 [ 4400 | 1.023 | 15.00 | 0.700 | 5.500
Mean {37.94 3650|1224 | 4350 |4.500 | 1.034 { 15.45 | 0.600 | 5.850

15/7 | 3661|3563 | 12.31 |4.100 [ 4.200 | 1.024 | 15.30 | 0.600 [ 5.410
15/8 3530|3526 1211|3669 |4.090 | 1.114]15.24 [ 0.729 | 5.400
Mean |35.96 |35.44 | 12.2113.884 [4.145 | 1.069 | 15.27 | 0.664 | 5.405
15/7 |43.48[42.93 | 13.5(4.700 | 4.800 | 1.021 | 16.70 | 0.300 |8.500
1518 |39.84|37.95| 12.3]4.540 [4.555]1.003 | 15.23 | 0.535 [6.250
Mcan | 41664044 | 12914620 |4.678 | 1012]1586 0418 |7.375
27.99(26.90 | 10.0{2:900 [3.100 | 1.068 | 11.60 | 0.800 |2.210
GeneralMean | 34.19 13326 11.5{3.769 | 3.940 | 1.048 | 13.90 | 6.988 [4.658
Meanof157 | 35.86 | 34.96| 12.0{3.971 [4.129] 1.040 [ 14.60 | 0.600 |5.359
Meanof IS8 | 34.30 | 33.38 | 11.41 [3.816 | 3.992 | 1.049 ] 14.02 | 0.766 |4.654
LX.D at 0.05

Thinning |Paclobutrazol +sclobwtrazol

s shoreening THOrERIng  shortening

Paclobutr

+

|

Treatments()  [1.1860|1.0660(0.7860/0.1860{0.1860 0.0860 5487
Datr of treatment(2) 0.8421|0.742110.5421]0.1421(0.1421| N.8* 10.0421] N.§* 00.3489)
T(1).D{2} 1.9671(1.1671(0.967110.5671(0.4671 0.6671 1.0162

N.8.* = Not significant.

While on the contrary. Francisconi ef al. (1996) mentioned that summer
pruning had no effect on fruit firmness of peach.

Fruit diameter and length (cm):
Also, Tables (3, 4) show that fruit diameter and iength were affected by

the triple combined treatments than the other double or single ones during the 1™
and 2™ seasons (3.769, 3.940) and (3.900. 4.079) respectively.
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Table (4). Effect of summer pruning and paclobutrazol on yield and fruit
characters (2™ season):

Weight
Gm
33.71
3215
3293
31.00
30.03
30.51
34.60
3331
33.96
36.00
3511
35.56
39.20
37.01
3810
36.98
3540
36.19
44,58
40.33
42.46
2891

34.82

 Shoneing | Thseiog Jrackine

" ; i . him

36.58
{ Mean of 15/8 | 34.76
L.S.D at 0,05

1.1063
08972

} treatment(2)
L L LI50
N.5.* = Not significant.

L/D ratio:
Tables (3. 4) also show that L/D ratio was not affected by all treatments
under study compared with untreated control (rees in the two seasons.

LS. Fruit chemical characteristics:

Data in Tables (3. 4) reveal that fruit juice TSS % was affected by all
treatments under study and the highest TSS % was exhibited in fruits of the triple
combined treatment (tunning + shonening + ppsas) during two seasons. In addition.
application on July 15" was more effective than on 15/8 for all treatments.
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Fruit juice of total acidity was not affected by all treatments under study
Similarly, Chun and Lee (1989) found that application of ppsi; did not
significantly affect total acidity in peach.

3.2. Chemical contents of spurs or buds plus nodal tissues:

Spurs or buds plus nodal tissues of control and treated trees were
analyzed for determination of (total carbohydrates, nitrogen, C/N ratio, indols and
phenols).

Total carbohydrates (fig. 1), nitrogen (fig. 2), C/N ratio (fig. 3), indols
(fig. 4) and phenols (fig. 5) were significantly increased in spurs of treated trees;
meanwhile total nitrogen tended to decrease in spurs of the treated trees compared
with the untreated control trees. In this respect, (Yilmaz, 1994: Satoher al., 1977)
found that summer pruning increases the concentrations of growth substances and
carbohydrates in shoots of woody plants. On the other hand, Maczulajtys et a/.
(1994) found that summer pruning reduced carbohydrates accumulation in sweet
cherry leaves. In conclusion, it appeared that high total carbohydrates, C/N ratio,
indols and phenols besides low total nitrogen, may favour the production of firuit
spurs on El-Amar apricot trees. Therefore, the treatments that could drive the
chemical content in this direction may stimulate formation of fruiting spurs.
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