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ABSTRACT 
 

The results of the two successive seasons of 1997 and 1998 revealed that 
chemical thinning with gibberellic acid (GA3), urea at pre-bloom stage and ethrel at 
post-bloom stage of Early Grand peach trees significantly reduced yield but increased 
fruit weight. 
 In general, the three thinning treatments significantly increased both total 
soluble solids and vitamin “C”. As for juice acidity, it was increased by GA3, decreased 
by ethrel and was not affected by urea treatments. 
 As for fruit firmness, data showed that ethrel reduced firmness in the 
meanwhile, it increased total soluble pectin. On the other hand, both GA3 and urea 
treatments produced firmer fruits as a result of reducing the total soluble pectin 
significantly. 
 It was also found that total chlorophyll was significantly decreased with ethrel 
treatments and increased with both GA3 and urea treatments. In addition, carotene 
and anthocyanin were increased by ethrel and were not affected by both GA3 and 
urea treatments. 
 Data of the present study showed that chemical thinning caused a general 
increase in total sugars, while total phenols were affected by ethrel only. 
 

INTRODUCTION 
 

 The highly fruit setting clearly observed in peach trees is considered 
to be the main reason in producing a lot of small size fruits with low or poor 
quality. The ultimate objective of peach fruit growers is to obtain both the 
highest regular crops and the best fruit quality. Fruit thinning is done to 
reduce limb breakage, increase fruit size and improve its colour and quality, 
to stimulate floral initiation for next year’s crop and to increase the 
effectiveness of pest control program. Growers could increase the economic 
efficiency of peach production if reliable chemical thinning agents were 
available (Daniel, 1988). Hand thinning is one of the most expensive task 
(Mizelle and Westberry, 1989). Thinning agents could, also, optimize the 
physiological efficiency of peach trees by reducing flower and fruit density 
early, when fruit size is increased by thinning with the least reduction of 
tonnage. 
 Chemical thinning of some peach cultivars was evaluated by Duarte 
and Jauregui (1990) (with ethephon), Southwick et al.(1995) (with gibberellic 
acid) and Zilkah et al. (1988) (with urea). 
 Recently, increased marked pressures to maximize fruit size and 
minimize labor costs have dramatically increased the need for chemical 
thinning agents for peaches. Therefore, the present investigation aimed to 
study the effect of ethrel, gibberellic acid and urea on fruit thinning of “Early 
Grand” peach after being applied at pre- and post-bloom stages. 
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MATERIALS AND METHODS 
 

 The experiment was conducted during 1997 and 1998 growing 
seasons on 8-year old peach cv. Early Grand on Nemagard rootstock, 
growing in loamy sand soil at commercial orchard located at El-Nobaria, 
Behera Governorate. The trees were as uniform as possible, planted at 5x5 
meters. The orchard was drip irrigated by using 2x4 liter h-1 emitters per tree. 
Nutrients were applied via fertigation. Irrigation was provided daily for 4 h 
during each season (~10 February to 15 October). The irrigation hours were 
increased by one hour every 15 days till the beginning of July and then 
decreased by 1 hour every 15 days till October, according to local irrigation 
regime. The experimental trees were sprayed with water (control), 50, 100, 
150 ppm of gibberellic acid (GA3), 2, 3 and 4% urea at pre-bloom stage (18 
January) or 25, 50 and 100 ppm ethrel (2-chloroethyl phosphonic acid) at the 
post-bloom stage (18 February). Each plot included one tree and each 
treatment was replicated four times in a randomized block design. Four 
branches per tree were used to calculate the percentage of fruit drop. 
 In both seasons, the yield was recorded at 22nd of April of each 
treatment as number of fruits per tree and yield weight was estimated by 
multiplying number of fruits x average weight of fruit. 
 Twenty mature fruits (full fruit growth) of each treatment were taken 
to determine the fruit characteristics including seed, pulp and average of fruit 
weight. Fruit firmness was determined by Magness and Taylor (1925) 
pressure tester using a 5/16 plunger. Two readings were taken on the flesh of 
each fruit after peeling. In fruit juice; total soluble solids (T.S.S) were 
determined using a hand refractometer. 

Acidity was estimated as malic acid and vitamin C content was 
determined using 2,6-dichlorophenol indophenol dye according to the 
A.O.A.C. (1980). Peel chlorophyll and carotene (mg/100g fresh weight) were 
colourimetrically determined according to the procedure outlined by 
Wensttein (1957). Anthocyanin was determined (mg/100 g fresh weight) 
according to Rabino et al.(1977). Sugars content was determined according 
to the procedures outlined by Malik and Singh (1980). Total soluble pectin 
was determined according to McComb and McCready (1952) Total phenols 
were determined according to A.O.A.C. (1980).  

The obtained data throughout the two studied growing seasons were 
statistically analyzed using the analysis of variance (Steel and Torrie, 1980). 
 

RESULTS AND DISCUSSION 
 

I. Yield : 
 Regarding the effect of spraying Early Grand peach trees with ethrel, 
GA3 and urea on yield, the data presented in Table (1) indicated that all 
treatments reduced yield as number of fruits and kilogram per tree than the 
untreated trees (control). In both experimental seasons, spraying trees with 
ethrel at 50 and 100 ppm, GA3 treatments (50, 100 and 150 ppm) caused a 
significant decrease in yield as compared with untreated trees, except for 
ethrel at 50 ppm for yield as kg/tree in the first season. 
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 As for urea treatments, significant differences were found for the 
highest two concentrations (3 and 4%) as compared with untreated trees in 
1997 and 1998 seasons. These results agreed with those reported by 
Vitagliano et al.(1985), Zilkah et al.(1988), Durner et al.(1990), Modie 
(1990),Muthoo et al.(1997) and Abdel-Hamid (1999) working on peach. 
 Ethrel (ethylene-releasing agent) is known to be an effective thinner 
in several  fruit crops  (Muthoo et al., 1997). Likewise, GA3 may influence 
abscission by stimulating  the formation  of  abscission layer  or altering the 
amount of auxin in the tissue which, in turn, affects abscission by increasing 
ethylene formation (Burg, 1973). Also, Lewis and Varner (1970)  reported that 
the  hormone may increase the activity of certain enzymes such as cellulase, 
pectinase and alpha-amylase. So, the above mentioned interpretation could 
explain the reduction in fruit set in the present study resulting from the 
abscission of flowers sprayed with GA3 at pre-bloom. 
 On the other hand, urea treatments produced low yield in both 
seasons, with significant differences between 3 and 4% concentrations 
compared with control. The reduction in total yield with urea treatments might 
be attributed mainly to the higher fruit abscission with urea treatments, and 
this may be due to their damaging effect on flowers. This result agreed with 
those found by Abdel-Hamid (1999) working on Florida Prince peach. 
 

II. Fruit drop (%) : 
 Data in Table (1) showed that the foliar application of Early Grand 
peach trees with the three chemical thinners caused an increase in the 
percentage of fruit drop as compared with untreated trees (control). In both 
seasons of study, spraying trees with ethrel at 50 and 100 ppm, GA3 
treatments (50, 100 and 150 ppm) and the highest two concentrations of urea 
(3 and 4%) caused significant increase in fruit drop percentage, compared 
with untreated trees (control). These results are in line with those reported by 
Khalil et al.(1990), Modie (1990) and Southwick et al.(1995) working on 
peach cultivars. 
 

III. Fruit Quality : 
1. Physical parameters : 
    Fruit, pulp and seed weight 
 The present results in Table (1) revealed the influence of thinning 
treatments on fruit, pulp and seed weight during the two seasons. Comparing 
with the control, a gradual increment was found in both fruit and pulp weight 
by increasing ethrel, GA3  and  urea concentrations  in both seasons.   
Differences were significant between the control and the two high 
concentrations of ethrel, GA3 in the two seasons, and urea in the first season. 
While, in the second season, significant differences were found between the 
three urea treatments and control. These results are in line with those 
obtained by Bay-Kam (1984), Vitagliano et al.(1985), Forlani et al.(1986), 
Byers (1989) and Muhammad et al.(1996) working on peaches. 
 Results in Table (1), also, showed that, in both experimental 
seasons, the three chemical thinners caused an increase in seed weight as 
compared with control. With a closer view, results showed that significant 
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increase was found in the highest ethrel treatment (100 ppm) in both seasons 
and significant differences were also found for the highest two GA3 
concentrations (100  and 150 ppm)  and  the highest urea concentration (4%) 
in the first season. While in the second season, significant increase was 
found for the highest concentration of GA3 (150 ppm) and the highest two 
concentrations of urea (3 and 4%) as compared with untreated trees 
(control). 
 

2. Chemical parameters : 
a) Total soluble solids (TSS) : 
 Investigating the effect of the chemical thinners on fruit chemical 
parameters, it is obvious from the data presented in Tables (2 and 3) that the 
three ethrel treatments and the highest GA3 concentration caused a 
significant increase in TSS compared with the control. These results agreed 
with those reported by Hassan et al.(1987) and Muthoo et al. (1997). Data in 
Tables (2 and 3), also, showed that, in both seasons, urea treatments caused 
a slight increase in TSS, but differences were not big enough to be significant 
as compared with control. These results are in agreement with those reported 
by Abdel-Hamid (1999) working on peach. 
 In general, increasing the percentage of TSS in all treatments rather 
than the control may be due to the starch hydrolysis as a result of synthesis 
of alpha-amylase (Jones and Armstrong, 1971). 
 

b) Acidity : 
 Data in Table (2) showed that the foliar application of the three 
chemical thinners differentially acted in fruit juice acidity comparing with the 
control. Increasing the GA3 concentration caused an increase in juice acidity. 
Differences were significant between the control and GA3 at the highest two 
concentrations (100 and 150 ppm). These results may be attributed to the 
effect of GA3 treatment in delaying fruit maturation as described by 
Muhammad et al.(1996). Also, these results agreed with Jonson and Handley 
(1989). Releasing organic and amino acids from protein and carbohydrate 
synthesis may explain the increase in fruit acidity at all GA3 treatments (Evins 
and Varner, 1972). 
 As for the effect of the different ethrel treatments, it is quite evident 
from the data of both experimental seasons that ethrel caused a significant 
decrease in juice acidity as compared with the control. These results can be 
attributed to the effect of ethrel on promoting ripenning (Ezz and Kassem, 
1999). 

On the other hand, the three urea treatments did not affect juice 
acidity as compared with the control. These results agreed with Abdel-Hamid 
(1999) working on peach. 
 

c) Vitamin C : 
 Data of the present investigation (Tables 2 and 3) showed that 
vitamin C increased in the fruit juice with increasing ethrel, GA3 and urea 
concentrations. Significant differences were only found in the highest 
concentration of both ethrel and GA3 compared with the control. Such results 
agreed with those of Bana et al.(1986) working on Red Delicious apple. 
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d) Fruit firmness and total soluble pectin : 
 Data in Tables (2 and 3) showed that using ethrel as chemical thinner 
on Early Grand peach trees caused a significant decrease in fruit firmness 
compared with the control at harvest. These results agreed with those found 
by Sims et al.(1974) and Khalil et al. (1990). 
 As for GA3 application, data indicated that the three GA3 
concentrations caused a significant increase in fruit firmness, as compared 
with the control, except at the lowest GA3 concentration (50 ppm) in the first 
season. These results are in line with those obtained by Saeid and Khalil 
(1993), Southwick and Frits (1995) and Muhammad et al.(1996). 
 Regarding urea treatments, data of both seasons, also, showed that 
fruit firmness was slightly increased as compared with the control. These 
results are in line with those found by Zilkah et al.(1988) working on peaches 
and nectarines. 
 It is clear from the data in Tables (2 and 3) that fruit firmness 
reflected the effect of the three chemical thinner treatments on the total 
soluble pectin of Early Grand fruits at harvest. The observation of the data of 
the present investigation revealed that the three ethrel treatments increased 
total soluble pectin of the peach fruits compared with the control at harvest in 
both seasons. These results agreed with those reported by Klein et al.(1990) 
working on Anna and Granny Smith apples. 
 Data in Tables (2 and 3), also, indicated that the three GA3 
applications caused a significant decrease in total soluble pectin. Significant 
differences were only found between the highest two concentrations and 
control in the second season. These results may be attributed to the effect of 
GA3 in delaying ripening as confirmed by Sims et al.(1974). 
 Regarding the effect of urea application on the fruit total soluble 
pectin, the data showed that urea caused a decrease as compared with the 
control but this decrease was not big enough to be significant. These results 
are in line with those of Abdel-Hamid (1999) working on Florida Prince peach. 
 
e) Total chlorophyll, carotene and anthocyanin : 
 Data in Tables (2 and 3) showed that, in both seasons of study, total 
chlorophyll was significantly decreased with the highest two ethrel 
concentrations (50 and 100 ppm). These results agreed with Mussini et 
al.(1985) working on different apple varieties. 
 Data, generally, showed that the three GA3 treatments increased 
total chlorophyll, but the increase was not big enough to be significant. This 
may be attributed to the effect of GA3 in delaying maturation and destruction 
of chlorophyll. These results agreed with those reported by Meheriuk et 
al.(1996). 
      As for urea treatments, it is clear that, in both seasons of study, significant 
increase  in total chlorophyll  was found  in urea-treated  peach fruits 
as compared with the control. These results are confirmed by Zilkah et 
al.(1988) working on peach.  

The change in colour, includes destruction of chlorophyll, revelation 
of pigments previously masked and synthesis of new pigments (Murphey and 
Dilley, 1988). It was evident from the data presented in Table (1) that the 
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ethrel treatment greatly improved colouration of Early Grand peach fruit. In 
both experimental seasons, the three ethrel foliar applications caused a 
significant increase in carotene and anthocyanin in comparison with the 
control, except for the lowest concentration (25 ppm) in the second season in 
the anthocyanin. The present results are in accordance with those reported 
by Sims et al.(1974) and Corelli and Coston (1991) working on peach, and 
Sansavini et al.(1980) working on apple. The major red pigment of apple is a 
soluble anthocyanin called eyamidin-3-galactoside. The synthesis of 
anthocyanin in several plant tissues is influenced  by phenylalanine ammonia 
lyase (PAL). Tan (1979) reported that Pal activity was affected by light, 
growth regulators, inhibition of RNA and protein synthesis. 
 As for the effect of the different GA3 and urea treatments on both 
carotene and anthocyanin, data in both experimental seasons showed that no 
significant differences were found between treated and untreated fruits. 
These results are confirmed by Casper and Taylor (1989) and Byers (1990) 
when spraying peach trees with GA3, and when chemical thinning of some 
peach cultivars was evaluated by Zilkah et al.(1988) and Abdel-Hamid (1999) 
with urea. 
 
f) Total phenols : 
 Results of the present investigation, in the two seasons, showed that 
using the foliar applications on Early Grand peach trees with ethrel as a 
chemical thinner caused a significant decrease of total phenols in peach 
fruits. No significant differences were found with both other chemical thinners; 
GA3 and urea. These results agree with those reported by Paulson et 
al.(1980) working on peaches. 
 
g) Total sugars : 
 Data of the present study showed that all chemical thinner treatments 
caused a general increase in total sugars in both seasons. With a closer 
view, significant increase was found between the three ethrel treatments and 
the highest GA3 treatment as compared with the control. These results are in 
line with those reported by Zilkah et al. (1988), Durner et al.(1991), Modie 
(1990) and Muthoo et al.(1997) working on peaches and nectarines. 
 

REFERENCES 

 
Abdel Hamid, N. (1999). Effect of chemical thinning and hand thinning pattern 

on yield and quality of “Florida Prince Peach”. Arab Univ. J. Agric. Sci., 
Ain Shams Univ., Cairo, 7 (1): 159-177. 

Association of Official Agricultural Chemists (A.O.A.C.) (1980). Official 
Methods for Analysis, 13th ed. Association of Official Analytical 
Chemists, Washington, D.C., USA. 

Bana, D.S.; R.P. Srivastava and O. Hari (1986). Studies on the thinning of the 
fruits by hand and with plant growth substances and their effects on the 
final retention and quality of apple cv. Red Delicious. Indian J., 43: 227-
232. 



Ezz, Sanaa M. and Amal M. El-Kobbia 

 5276 

Bay-Kam, A. (1984). Effect of chemical flower thinning on fruit yield and 
quality in peaches. M.Sc. Thesis, Institute of National Sciences, 
University of Cuksuroua, Adana, Turkey. 

Burg, S.P. (1973). Ethylene in plant growth. Proc. Nat. Acad. Sci., USA, 78: 
591-597. 

Byers, R.E. (1990). Response of peach trees to bloom thinning. Second 
International Peach Symposium. Clemson, South Carolina, USA. Acta 
Horticulture N, 254: 125-132. 

Casper, J.A. and B.H. Tayler (1989). Growth and development of young 
“Louing” peach trees after foliar sprays of paclobutrazol and GA3. 
HortScience, 24: 240-242. 

Corelli, L.G. and D.C. Coston (1991). Thinning pattern and light environment 
in peach tree canopies influence fruit quality. HortScience, 26 (12): 
1464-1466. 

Daniel, J.W. (1988). Thinning peach in eastern United States, p. 657-660. In: 
N.F. Childers and W.B. Sherman (eds.). The Peach Hort. Publ., 
Gainesville, Fla. 

Duarte, O. and C. Jauregui (1990). Chemical thinning of “Blanquillo” peach in 
Peru. Proceedings of the International American Society for Tropical 
Hort., 61 (2): 33-39. (Hort. Abst., 62 (8): 8038). 

Durner, E.F.; T.J. Gianfagna; F.X. Rooney; G.G. Teiger; M.J. Seiler and M.J. 
Cantarella (1991). Harvest date and size distribution of peach fuit are 
altered with fall-applied ethephon. HortScience, 25 (8): 911-913. 

Evins, W.L. and J.E. Varner (1972). Hormonal control of polyribosome 
formation in barley aleurone layers. Plant Physiol., 49: 348-352. 

Ezz, Th.M. and H.A.A. Kassem (1999). Enhancing color and improving 
quality of Anna apple fruits, at harvest and after storage, using 
preharvest ethrel treatment. Adv. Agric. Res., 4 (2): 747-755. 

Forlani, M.; C.D. Vaio; M. Izzo and F. Zucconi (1986). Interactions between 
GA3 and fruit thinning on the yield of peach. Rivista della Ortoflorofrutt, 
Coltura Italiana, 70 (50): 429-438. 

Hassan, A.H.; G.I. El-Banna; A.M. Mansour and F.J. Girgeus (1987). Effect of 
pruning and chemical thinning on yield and fruit quality of Meet Ghamr 
peach trees. J. Agric. Sci., Mansoura Univ., 3: 559-565. 

Jones, R.T. and J.E. Armstrong (1971). Evidence for osmotic regulation of 
hydrolytic enzyme production in germinating barley seeds. Plant 
Physiol., 48: 137-142. 

Jonson, R.S. and D.F. Handley (1989). Thinning response of early, mid and 
late season peaches. J. Amer. Soc. Hort. Sci., 114(6):852-855. 

Khalil, F.A.; E.M. El-Fakharani and M.A. Fathi (1990). Chemical fruit thinning 
of nectarines with Alsol 800 and Ethephon. Agric. Res. Rev., 68 (5): 
933-938. 

Klein, D.J.; S. Lurie and B. Ruth (1990). Quality and cell wall component of 
Anna and Granny Smith apples treated with heat, calcium and 
ethylene. J. Amer. Soc. Hort. Sci., 45 (6): 954-958. 

Lewis, L.N. and J.E. Varner (1970). Synthesis of cellulase during abscission 
of Phaseolus vulgaris leaf ex-plants. Plant Physiol., 46: 194-199. 

 



J. Agric. Sci. Mansoura Univ., 25 (8), August, 2000. 

 5277 

Magness, J.R. and C.F. Taylor (1925). An improved type of pressure tester 
for the determination of fruit maturity. U.S. Dept. Agric. Circ., 350-358 
pp. 

Malik, C.P. and M.B. Singh (1980). Plant enzymology and histoenzymology. 
A Text Manual, Kalyani Publishing, New Delhi, India, pp. 276-277. 

McComb, E.A. and R.M. McCready (1952). Colorimetric determination of 
pectic substances. Annal. Chem., 24: 1630-1632. 

Meheriuk, M.; D.L. McKenzie; G.H. Neilsen and J.W. Hall (1996). Fruit 
pigmentation of four green apple cultivars responses to urea sprays but 
not to nitrogen fertilization. HortScience, 31 (6): 992-993. 

Mizelle, Jr., W.O. and G.O. Westberry (1989). Cost analysis, p. 6-14. In: S.C. 
Myers (ed.). Peach Production Handbook, Univ. of Ga. Coop. Ext. 
Serv., Athens. 

Modie, D. (1990). The effect of manual and chemical thinning on the 
productivity and quality of peach cultivars Collins and Jerseyland. 
Jugoslovensko-Vocarstuo, 23: 459-466. Hort. Abst., 6: 4988. 

Muhammad, S.; B.H. Taylor; A. Wais; P. Gibson and F. Manan (1996). Effect 
of gibberellic acid and fruit density on the quality and maturity of peach 
cultivar Rio-Oso-Gen. Annals of Biology, 12 (2): 169-173. 

Murphey, A.S. and D.R. Dilley (1988). Anthocyanin biosynthesis and maturity 
of McIntosh apples as influenced by ethylene-releasing compounds. J. 
Amer. Soc. Hort. Sci., 113 (5): 718-723. 

Mussini, E.; N. Correa and G. Crespo (1985). Pigment development in 
Granny Smith apples. Phyton, Argentina, 45 (1): 79-84. (Hort. Abst., 55 
(12): 9281). 

Muthoo, A.K.; T. Chetan and T. Chetan (1997). Effect of different growth 
regulators and hand thinning on physico-chemical characteristics of 
peach cv. Floridasun. Advances in Plant Sciences, 10 (2): 61-64. 

Paulson, A.T.; J. Van der Stoep and S.W. Porsitt (1980).Enzymatic browning 
of peaches. Effect of gibberellic acid and ethephon on phenolic 
compound and polyphenoloxidase activity. J. Food Sci., 45 (2): 341-
345, 351. 

Rabino, L.; L. Alberto and M.K. Monrad (1977). Photocontrol of anthocyanin 
synthesis. J. Plant Physiol., 59: 569-573. 

Saeid, I.A. and M.A. Khalil (1993). Effect of Pro-Gibb-Plus on yield and 
characteristics of peach fruits. J. Agric. Sci., Mansoura Univ., 18 (2): 
517-522. 

Sansavini, S.; D. Bassi and L. Giunchi (1980). Tree efficiency and fruit quality 
in high density apple orchards. Acta Hort., 114: 114-136. 

Sims, E.J.; C.E. Gambrell and G.E. Stembridge (1974). The influence of (2-
chloroethyl) phosphoric acid on peach quality and maturation. J. Amer. 
Soc. Hort. Sci., 99 (2): 152-155. 

Southwick, S.M.; W.G. Kitren; J.T. Yeager and H. Zhou (1995). Controlling 
cropping in “Loadel” cling peach using gibberellic: Effect on flower 
density, fruit distribution, fruit thinning and yield. J. Amer. Soc. Hort. 
Sci., 120 (6): 1087-1095. 

Steel, R.G. and T.H. Torrie (1980). Principles and procedures of statistics. 
N.Y., 2nd Ed., Mc Graw-Hill, N.Y., U.S.A. 



Ezz, Sanaa M. and Amal M. El-Kobbia 

 5278 

Tan, S.C. (1979). Relationships and interactions between phenylalanine 
ammonia-lyase in activating system and anthocyanin in apple. J. Amer. 
Soc. Hort. Sci., 104 (5): 581-586. 

Vitagliano, C.; R. Testolin and M. Vischi (1985). The effect of gibberellic acid 
(GA3) on patterns of abscission and growth in fruits and shoots of 
peach (cv. Glohaven). Rivista della Ortoflorofrutt Icollana Italiana, 69 
(4): 225-233. 

Wensttein, D.V. (1957). Chlorophyll tetal ad Der supunikros kapisenej or 
winneck sec Der. Plastiden Eperimental Cell Research, 12,427. 

Zilkah, S.; I. Klein and T. David (1988). Thinning peaches and nectarines with 
urea. J. Hort. Sci., 63 (2): 209-216. 

 

إستتتبة ثمار تتت خاصنفتتترلا تتتنداإلخنتتتلإاةخصنتتتمانافتتتداث  لرخلتتت ار  تتت اصنةثخلالتتت ا
ارصنلرخل :

اصن   ر ارةرمةاصنر  خا-1
الإاعز*ا،اآ   ا   ماصنقثله**رن ءا  طف

اة  عماصلاسكنمخلم.ا–كالماصنزخصعما)س ث اث ش (اا–قسماصلانب جاصننث بلإا*ااا

اة  عماصلاسكنمخلما–كالماصنزخصعما)صنش طثلإ(اا–**اقسماصنف كهما
 

أن لدخم  لديممماول دامماا لدخمور ىمادم   1998، 1997أوضحت نتائج موسمم  لدرالسم  

قمم  مممو ولدمواممما اسممض لوبامماا وساوماامممض س ممر لوبامماا أرل ىدمم  نجالنممر ستسممت ماض حمممر لدجسام 
 م نول ف  لدمحصوض وبمارة م نوم  ف  وبن لداماا.

   لدذلئسم وسصف  عام  فتن لدم ارد  سادمولر لدالاث أرت ىد  بمارة م نوم  ف  لدممولر لدصم س
ت مممر لدجسام مممو وا مملدي ممم  وفمتمماممن ق. واممر بلرت حموضمم  لد صممما بمممارة م نوممم  سادم ام مم  سح

 نتمج  لدم ام   سالأماامض ودم تتأاا من لدم ام   سادمواما.
لر ممن وسادنسس  دصلاس  لداماا فقر أوضحت لدنتائج أن للأماامض ا مض ممن صملاس  لدامماا وب
ن طامم  لدسيتمن لدي   لدذلئب. أما لدم ام   سحممر لدجسام ممو ولدموامما فقمر بلرت صملاس  لدامماا عم

 من لدي   لدذلئب م نوماً.تق مض لدسيت
م ممام ت  واممر اممض لدي واوفمممض لدي مم  ساداممماا م نوممماً نتمجمم  دم ام مم  لوماامممض وبلر نتمجمم  د
مااممض ، حمر لدجسام مو ولدمواما. علاوة ذدمو فقمر بلر لديمااوتمن ولوناوسماسممن نتمجم  دم ام م  لو

 سمنما دم متأاا نتمج  دم ام ت  حمر لدجسام مو ولدمواما.
و أوضحت نتائج اذه لدرالس  أن مولر لدخ  لدالاث سصف  عام  بلرت من لدسميامات يذد

 فقط. لدي م  ساداماا سمنما تأاات لدفمنووت لدي م  نتمج  دم ام   لوماامض
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Table (1):  Effect of ethrel, gibberellic acid and urea as chemical thinners on yield, percentage of fruit drop and 

physical parameters of Early Grand peach in 1997 and 1998 seasons. 

Treatments 

1997 season 1998 season 

No. of 
fruits 

/tree 

Yield 
/tree 

 
(kg) 

Fruit 
drop 

 
(%) 

Average 
fruit weight 

(g) 

Pulp 
weight 

 
(g) 

Seed 
weight 

 
(g) 

No. of 
fruits 

/tree 

Yield 
/tree 

 
(kg) 

Fruit 
drop 

 
(%) 

Average 
fruit weight 

(g) 

Pulp 
weight 

 
(g) 

Seed 
weight 

 
(g) 

Control 

Ethrel   25 ppm 

Ethrel   50 ppm 

Ethrel 100 ppm 

GA3      50 ppm 

GA3    100 ppm 

GA3    150 ppm 

Urea    2% 

Urea    3% 

Urea    4% 

457 

438 

399 

357 

302 

271 

252 

410 

345 

322 

35.55 

34.65 

33.48 

31.46 

25.04 

22.98 

21.51 

33.33 

29.57 

27.98 

14.60 

18.78 

19.69 

21.88 

33.92 

40.70 

44.86 

18.20 

24.51 

29.54 

77.80 

79.12 

83.90 

88.11 

82.93 

84.82 

85.36 

81.30 

85.71 

86.90 

67.68 

68.40 

72.65 

75.16 

71.58 

72.07 

72.39 

70.29 

73.87 

74.87 

10.12 

10.72 

11.25 

12.95 

11.35 

12.75 

12.97 

11.01 

11.84 

12.03 

496 

436 

395 

357 

299 

280 

259 

399 

326 

309 

37.51 

33.50 

32.72 

31.38 

24.22 

23.49 

21.95 

33.08 

27.50 

26.55 

16.83 

20.10 

22.36 

28.02 

39.72 

43.55 

47.78 

20.56 

34.27 

37.70 

75.63 

76.95 

82.83 

87.91 

80.99 

83.90 

84.74 

82.91 

84.35 

85.98 

65.62 

66.70 

71.71 

75.14 

69.47 

72.00 

72.09 

71.75 

71.95 

73.39 

10.10 

10.25 

11.12 

12.77 

11.52 

11.90 

12.65 

11.16 

12.40 

12.59 

L.S.D0.05 48.50 4.01 4.08 5.91 4.30 1.83 98.1 4.69 4.17 5.68 5.82 1.98 
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Table (2):  Effect of ethrel, gibberellic acid and urea  as chemical thinners on fruit quality of Early Grand peach in  
1997 season. 

Treatments 

TSS 
 

 
(%) 

Acidity 
 

 
(%) 

V. C 
 

(mg/ 
100 L) 

Total 
sugars 

 
(%) 

Total 
phenols 

 
(%) 

Total 
soluble 

pectin 
(%) 

Firmness 
 

(pounds 
/inch2) 

Total 
chlorophyll 

 
mg/100 g 

Total 
carotene 

mg/ 
100 g 

Anthocyanin 
 

 
mg/100 g 

Control 

Ethrel   25 ppm 

Ethrel   50 ppm 

Ethrel 100 ppm 

GA3      50 ppm 

GA3    100 ppm 

GA3    150 ppm 

Urea    2% 

Urea    3% 

Urea    4% 

11.04 

12.40 

12.77 

12.82 

11.22 

11.03 

12.11 

11.34 

11.25 

11.15 

1.01 

0.86 

0.82 

0.78 

0.99 

1.17 

1.19 

1.00 

1.04 

1.01 

18.62 

18.81 

18.90 

19.94 

18.66 

18.87 

19.98 

18.65 

18.72 

18.74 

7.59 

8.20 

8.35 

8.64 

7.83 

7.79 

8.68 

7.61 

7.74 

7.98 

97 

85 

83 

81 

93 

95 

98 

89 

89 

90 

1.57 

1.70 

1.75 

1.74 

1.42 

1.40 

1.37 

1.54 

1.57 

1.59 

14.31 

13.80 

13.01 

12.89 

14.75 

16.89 

16.01 

14.35 

14.41 

14.66 

7.30 

6.60 

6.30 

6.10 

7.50 

7.60 

7.80 

8.20 

8.30 

8.30 

2.80 

3.30 

3.80 

4.00 

3.00 

2.70 

2.80 

3.10 

2.80 

2.70 

14.21 

16.80 

16.74 

17.31 

14.16 

14.11 

14.00 

13.96 

14.09 

14.17 

L.S.D0.05 1.00 0.15 1.30 0.59 8.73 0.13 0.49 0.80 0.40 2.21 
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Table (3):  Effect of ethrel, gibberellic acid and urea as chemical thinners on fruit quality of Early Grand peach in  
1998 season. 

Treatments 

TSS 
 

 
(%) 

Acidity 
 

 
(%) 

V. C 
 

(mg/ 
100 L) 

Total 
sugars 

 
(%) 

Total 
phenols 

 
(%) 

Total 
soluble 

pectin 
(%) 

Firmness 
 

(pounds 
/inch2) 

Total 
chlorophyll 

 
mg/100 g 

Total 
carotene 

mg/ 
100 g 

Anthocyanin 
 

 
mg/100 g 

Control 

Ethrel   25 ppm 

Ethrel   50 ppm 

Ethrel 100 ppm 

GA3      50 ppm 

GA3    100 ppm 

GA3    150 ppm 

Urea    2% 

Urea    3% 

Urea    4% 

10.52 

11.85 

11.64 

12.00 

10.60 

10.94 

11.55 

10.78 

10.84 

10.43 

0.95 

0.82 

0.78 

0.70 

0.97 

1.11 

1.13 

0.92 

0.96 

0.95 

17.49 

18.20 

18.62 

18.70 

18.65 

18.68 

19.10 

17.55 

17.64 

17.40 

6.25 

7.86 

8.01 

8.58 

6.78 

6.89 

7.52 

6.94 

7.31 

7.48 

95 

84 

83 

80 

92 

90 

98 

87 

89 

91 

1.51 

1.70 

1.73 

1.80 

1.49 

1.33 

1.29 

1.49 

1.45 

1.45 

14.16 

13.62 

13.44 

12.20 

15.95 

15.91 

15.98 

14.42 

14.56 

14.50 

7.00 

6.40 

6.10 

5.90 

7.40 

7.30 

7.60 

7.90 

8.10 

8.00 

2.50 

3.10 

3.70 

3.90 

2.70 

3.00 

2.90 

2.70 

3.00 

3.00 

13.38 

15.11 

16.04 

16.32 

13.73 

13.89 

13.96 

13.65 

13.72 

14.22 

L.S.D0.05 1.03 0.12 1.200 1.25 8.32 0.16 0.52 0.71 0.60 1.78 
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