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ABSTRACT

This study was carried out during two successive seasons 2004 and 2005 at a commercial
orchard at El-Nubaria, Behera, Governorate on "Desert Red” peach cultivar. Trees were
sprayed at full bloom with NAA 20, 30 ppm and 2%, 3% urea and 15 cm, 20 cm hand
thinning. Resulls revealed that, chemical thinning with NAA and urea and both hand thinning
treatments increased the shoot length and leaf area in both seasons. Total leaf chlorophyll
and carbohydrate were not affected significantly with the NAA and hand thinning treatments,
while, urea spraying significantly increased the total chlorophyll and total carbohydrate.
Furthermore, the : nemical thinning and hand thinning treatments caused a general
decrease in retained fruit percentages and decrease yield per tree as number of fruits per
-tree and yield (kg/tree). All thinning treatments increased fruit weight. seed weight, puip
weight and fruit dimensions (cm). As for fruit firmness, data showed that NAA and hand
thinning reduced firmnesses, while urea treatments produced firmer fruits. In general, all
treatments increased total soluble solids and TSSfacid ratio, while decrease acidity
percentages. On the other hand, urea not affect acidity percentage. Data also, revealed
that, Vit C content was increased with increasing concentrations of urea compared with
remainder freatments. At the same time, all treatments increased total sugar, total carotene
and total anthocyanin in fruits. Foliar application of NAA and hand thinning treatments in
both experimental seasons decreased the total phenol percentages in fruit, while urea did
not significantly effects on total phenol percentages as compared with control treatments.

INTRODUCTION

Peach (Prunus persica L.Batsch) belongs to the family ‘Rosaceae’
originated in China. Peach is considered one of the most important fruits in
the world (Childer, 1978).

Some early, mid and Iate-season low-chilling peach cu!t:vars such as
Flordasun, Florda Beauty, Desert Red, Early Grand, Aimoge, Tropical.
Snow, Florda prince and Swelling were introduced in the last several years,
mainly from the USA by Agricultural Development System (ADS Reports,
1982, 1983, 1984 and 1986 and Mansour et al., 1982; Stino et al., 1982
and Shaltout, 1987 and 1995). These cultivars are early maturing and are
available in the local market at high prices.

The hlghly fruit setting clearly observed in peach Irees is considered
to be the main reason in producmg a lot of small size fruits with low or poor
quality. Thus, fruit thinning is done to reduce limb breakage, increase fruit
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size and improve its colour and quality, to stimulate floral initiation for next
year's crop and 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, thus fruit size is increased by
thinning with least reduction of damage.

Thinning could be achieved either by hand or chemically. Chemicat
thinning of some peach cultivars was evaluated by Zilkah ef al. (1988),
Byers and Marini (1994), Muthoo and Chetan {1997), Ezz and El-
Kobbia (2000), Abd El-Megeed (2001), and Fathi et al. (2002).

Peach thinning is connected with profitable peach growing. it
improves fruit colour and quality as indexed by fresh weight per fruit, fruit
diameter, total soluble solids and TSS/acid ratio (Abd-El-Megeed, 2001).

So, this work was carried out on ‘Desert Red’ peach cv. to study the
effect of NAA, urea and hand thinning treatments on shoot iength, leaf
area, leaf chiorophyll, leaf carbohydrate, retained fruit, yield (as No. of fruits
and as kg per tree) and fruit quality.

MATERIALS AND METHODS

This study was carried out during two successive growing seasons
(2004 and 2005) at a commercial orchard located at El-Nubaria, Behera
Governorate on 7- year — old ‘Desert Red’ peach trees (Prunus persica L.
Batsch) on ‘Nemagurd’ peach rootstock. The trees were as uniform as
possible, planted at 5 x 5 m apart and growing in sandy soil (Physical and
chemical soil are presented in Table 1) under drip irrigation system and
received similar cultural practices, adapted in the district.

Table (1): Physical and chemical analysis of the experimental soil.

Soluble cations

Soil Total meq/L} rsoiubla Anions {meq/L}

Texture | oy E.C. €aCo, CM

depth dohm | Ty O cat | Mgt | k| Heos | o | sor

0—40 | Sandy | 749 205 | 341 | 036 [1856 | 1088 | 1011 63 {535 | 79

Trees were sprayed at full bioom (17 Februan; 2004 and 15 February
2005, respectiiely) with the fo"owing solutions: NAA at 20, 30 ppm and 2%,
3% urea, while two hand thinning treatments 15 and 20 cm aparts betwsen
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fruits were carried 10 days after fruit set. Control trees were hand thinned
about 10 days after fruit set, leaving about 5-10 cm between each fruit.

Twenty-eight healthy peach trees nearly uniform as possible in
growth vigor and productivity were chosen for this study. Seven thinning
treatments were arranged in a randomized complete block design and each
treatment was replicated four times. Each replicate consisted of an
individual tree.

Four main branches as similar as possible were chosen at the four
cardinal points of each treated tree, tagged and the average of the current
shoot per selected branch was counted, the lengths were measured with
(cm) on October, in both seasons. Leaf area was determined using leaf
area meter (Model CL-203, CID, Inc, and U.S.A.).

in late May, leaf chlorophyll reading was recorded and the average of
ten reading was taken on the middle of leaves from all over the tree
circumference using Minolta SPAD chlorophyll meter model (Yadava,
1986). The samples of leaves were washed carefully with tap water and
distilled water, dried at 70 °C to constant weight and ground to determine
total leaf carbohydrates according to the procedure outlined by Malik and
Singh (1980).

Four branches per tree were used to calculate the percentage of
retained fruit. At harvest time, ie. late May yield of each treatment was
recorded as number of fruits per tree and yield weight was estimated by the
multiplying number of fruits x average weight of fruit.

Twenty mature fruits of each treatment were taken to determine the
fruit characteristics including the average fruit weight (gm), seed weight
(gm), pulp weight (gm) and fruit dimensions (cm). Fruit firmness was
measured at two opposite sides on the equator of each fruit (skin removed)
using pressure tester at 5/16 plunger (Magness and Taylor, 1925). In fruit
juice, total soluble solids percentages (TSS %) was determined using a
hand refractometer.

Total acidity was estimated as malic acid and vitamin C content was
determined using 2,6-dichlorophencl indophenol dye according to the
A.O.A.C. (1980). Carctene {mg/100g fresh weight) was colorimetrically
determined according to the procedure outlined by Wensttein (1957).
Anthocyanin was determined (mg/100g fresh wetght) accordmg to Rabino
et al. (1977).

Total sugar content was determined accordmg to the procedures
outlined by Matik and- Singh (1980).. _Total phgnols were determined
according to A.QO.A.C. (1980). All obtained data were statistically analyzed
according to Steel and Torrie, (1980) and LSD test at 0.05 levels was used
for comparison between treatments. ' '
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RESULTS AND DISCUSSION
Vegetative growth measurements:

Data in Table (2) concerning the effect of different thinning treatments
on shoct length and |eaf area of ‘Desert Red' peach trees, revealed that the
differences among all NAA treatments and the control were not significant
in both seasons, while urea treatments significantly affected the shoot
iength comparing with both NAA and control treatments in both seasons. In
general, all thinning treatments gradually increased the shoot length and
leaf area as compared with control treatment in both seasons. Also, hand
thinning at 20 cm showed an increment in the shoot length and the leaf
area in both seasons comparing with control. Both urea treatments
generally gave the best results for shoot length and leaf area. These results
are in parreliel with those obtained by Fallahi (1997), Byers (1999}, El-
Beacy (2001), Fathi et al. (2002) and Ahmed (2005), on peaches. They all
concluded that shoot length and leaf area were increased with all chemical
and hand thinning treatments and there were a positive relationship
between the leaf area and the shoot length. On apple, Attala (1997) and
Yuan and Greene (2000a) also, showed that, hand and chemical thinning
increased leaf area and shoot length, respectively.

Leaf chiorophyil and total carbohydrate contents:

Data in Table (2) showed that, in both seasons, total chlorophyll was
not significantly affected NAA and hand thinning treatments as compared
with the control. On the other hand, urea freatmentis increased leaf
chlorophyll as compared with control treatment but the differences were not
statistically significant. The same trend was found in both seasons with total
leaf carbohydrate .Also, the data showed that hand thinning t{reatments
resulted the highest leaf carbohydrate in both seasons as compared with
other remained treatments. These resulis are in agreement with those
obtained by Scholtens and Westerlaken (1287), Muthoo and Chetan
(1997), Farmahan and Dhiman (1998), El-Beacy {2001) and Ahmed
{2005). They all reported that all thinning treatments as compared with
unthinned trees, showed slight increase in the total leaf chiorophylli and
carbohydrate contents and improved fruit quality compared with the control.
Retained fruit percentages and yield/tree:

Regarding the effect of different thinning treatments on retained fruit
percentages of ‘Desert Red’ peach trees, data in Table (3), revealed that all
thinning treatments decreased significantly the percentages of retained fruit
as compared with control trees in both experimental seasons. Also, data
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showed that hand thinning treatments (15 and 20 cm) gave the lowest
retained fruit percentages in both seasons. The highest concentrations of
NAA and urea (30 ppm NAA and 3% urea) also, gave the lowest retained
fruit percentages as compared with the fowest concentrations (20 ppm NAA
and 2% urea). These results are in agreement with those obtained by
Hatzeharise (1984), Zilkah et al. (1988), Modic, (1989), Bound ef al.
{1993), Southwick et al. (1995), Hassanein (1997), Farmahan and
Dhiman (1998), Ezz and El-Kobbia {2000} and Abd El-Megeed (2001),
They all found that the application of chemical thinning at full bloom had the
greatest thinning effect.

Regarding the effect of chemical and hand thinning treatments on
number of fruits per tree, the data are illustrated in Table (3). The results
revealed that all treatments reduced the number of fruits per tree, as well
as, yield kg/ tree than the control trees in both seasons.

Moreover, data in Table {3) showed that, spraying trees with both
concentrations of NAA, urea and both hand thinning treatments significantly
decreased the number of fruits, as well as, yield comparing with control
trees. No differences were found among two concentrations of urea as
affected on yield kg/tree. Also, data showed that, in spite of, all thinning
treatments decreased number of fruits and yield, vield produced was the
high marketable fruits. The reductions in vield with urea treatments in both
seasons may be attributed mainty to the higher fruit abscission and this
may be due to their damaging effect on the flowers and these results
agreed with those found by Blanko (1987), Abdel-Hamid (1999), and Ezz
and El-Kobbia (2000). On the contrary, Southwick et al. {1995) reported
that fruit production was the same with thinning and unthinning trees. In
both experimental seasons, spraying trees with NAA at 30 ppm and both
urea concentrations caused a significant decrease in yield kg / tree as
compared with control trees, expect the 20 ppm NAA and 20 cm hand
thinning treatments in the first season.

Physical fruit quality:

Data c* both seasons concerning the effect of different NAA, urea and
hand thinning treatments on the main fruit characteristics i.e fruit, seed,
pulp weight and fruit length and fruit diameter in 2004 and 2005 seasons
are illustrated in Table (4). It was noticed that, chemical thinning and hand
thinning, generally increased the fruit, seed and pulp weight a§ compared
with control treatment in both seasons. Also, the results cleared that hand
thinning with 15 cm or 20 cm treatments increased significantly the fruit,
seed and pulp weight in both seasons comparing with ail remained
treatments.
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On the other hand, spraying trees with 20 ppm NAA treatment did not
influence significantly on the seed weight in the second season in
comparing with control trees. These resulls are in coincidence with
illustrated by Mihaoscu and Tertecel (1980), Shaltout (1987) and Zilkah
ef al. (1988), Mehanna (1992), Hassanein (1997), Ezz and El-Kobbia
(2000) and Abd El-Megeed (2001). They all reported that chemical or
hand thinning increased significantly fruit, seed and pulp weight.

The effects of chemical thinning (NAA and urea) and hand thinning
treatments on fruit dimensions are documented in Table {4). It was noticed
that, hand thinning at 20 cm gave the highest values of fruit length and
diameter in both seasons (5.87 and 5.85 cm in length, 6.34 and 6.51 cm in
diameter at first and second seasons, respectively). Moreover, spraying
urea at 2% and 3% at full bloom also significantly increased the fruit length
and diameter in bath seasuns as compared with unsprayed trees. No
significant difference was found in the fruit length and diameter between the
20 ppm NAA and 2% urea in one hand, and between 30 ppm NAA and 3%
urea on the other, in both experimental seasons. It can be mentioned from
the above data that hand thinning treatments gave the largest fruits,
folloved by NAA 30 ppm and urea 3%, while the control, NAA 20 ppm and
urea 2% treatments gave the lowest fruit size. The previous results of
Sherman et al. (1982), Shaltout {1987), Hassenien {1997), Ezz and El-
Kobbia (2000), Abd El-Megeed (2001) and Fathi et al. (2002), are in line
with the present results, while disagree with data reported by Erez (1875).

Chemical fruit quality:
Fruits firmnesses:

Data presented in Table (5) revealed that the control trees and the
2% or 3% urea treatments gave the firmer fruits than the remainded
treatments which gave softer fruits in both seasons. These resuits were in
conformity with those reported by Southwich et al. (1995), Stephen ef al.
(1996) and Hassenien (1997). They concluded that the hand thinning
treatments produced fruits softer than chemical thinning treatments. The
increment in the fruit firmness produced by application of urea might be due
to that the urea caused a decrease in fruit total soluble pectin (Kierk and
Mollendorff, 1994, Abdel-Hamid, 1999 and Ezz and El—Kobbla 2000).
Total Soluble Solids (TSS %):

As for the total. soluble solids, data in Table (5) revealed that -hand
thinning treatments significantly increased the TSS (%) in fruit juice as
compared with all -other treatments in both experimental seasons.
Moreover, data showed that all thinning treatments, generally, increased
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the TSS (%) as compared with control treatment in both seasons. The
same results observed by Bajwa and Singh (1970), Khalil and Stino
(1987), Brooks et al. (1993), Hassanien (1997), Farmahan and Dhiman
(1998) and Ezz and El-Kobbia (2000). :

On the other hand, Stephen et al. (1996) mentioned that TSS (%) in
peach fruit was not affected as a result of hand or chemical thinning
compared with unthinning trees.

Acidity (%):

Regarding the effects of different thinning treatments on acidity (%) in
fruit juice data illustrated in Table (5) revealed that, the juice of fruits of
control trees have largest acidity (%) as compared with all thinning trees,
except trees sprayed with 2% and 3% urea treatments in both seasons. it
was cbvious that, both hand thinning treatments gave the lowest values of
juice acidity. These results are in agreement with those reported by
Sharma (1981), Selli and Sansavin (1995), Hassanein {(1997), Muthoo
and Chetan (1997) and Abd El-Megeed (2001). They all concluded that
hand or chemical thinning treatments reduced fruit acidity than those from
unthinned trees.

TSSl/acld ratio:

TSS/acid ratio did not follow a constant trend was in the different
thinning treatments in both seasons. Generally, hand thinning gave the
largest and significant TSS/acid ratio as compared with other treatments in
both experimental seasons. Kabbel et al. {(1999) and Yuan and Greene
(2000b) on apple trees, noticed that hand or chemical thinning increased
the TSS/acid ratio as compared with unthinning trees.

Vitamin C: N

Data in Table (6) showed the effects of different thinning treatments
on Vitamin C content in fruit juice. It was noticed that spraying trees with
2% and 3% urea increased significant the Vit.C in juice of fruits as
compared with all other treatments in both seasons. At the same time NAA
in both concentrations and hand thinning treatments did not significantly
effects on Vit.C as compared with control treatments in both seasons. The
same results was found by Ezz and El-Kobbia (2000) and Abd El-
Megeed (2001}, the present results were not in harmony with those found
by Muthoo and Chetan (1997) and Farmahan and Dhiman (1998).

Total sugar percentages:

Data presented in Table (6) revealed that all chemical and hand
thinning treatments increased total sugar in fruits in both experimental
seasons as compared with control fruits. Furthermore, it was noticed that
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hand thinning treatments gave the highest total sugars in the fruits. At the
same time, no significant difference was found in the total sugar content
between 2% and 3% urea in one hand, and between 20 ppm NAA and 30
ppm NAA treatments on the other in the second season. Data of Ezz and
El-Kobbia (2000) showed increases in the total sugar content in peach
fruits. Also, the same trend was reported by Modic, (1989), Durner et al.
(1991), and Muthoo and Chetan {1997) on peaches and nectarines.

Total phenol percentages:

Results of the present investigation revealed that, using foliar
application of NAA, urea and hand thinning treatments in both experimental
seasons, decreased the total phenol percentages in fruits as compared with
control treatment (Table 6). Significant differences were found between
NAA and hand thinning treatments in total phenol percentages in both
seasons as compared with control treatments. On the other hand,
application of urea at 2% or 3% did not significantly affect the total phenol
percentages in both seasons as compared with control treatment. These
results are in agreement with those obtained by Paulson et al. (1980), Ezz
and El-Kobbia (2000), and Abd El-Megeed (2001), working on peaches.
Total carotene:

As for the effect of the different thinning treatments either the
chemical or hand thinning treatments, data in Table (6) revealed that all
thinning treatments significantly increased total carotene in fruits as
compared with control in both seasons. The highest total carotene was
found in hand thinning treatments in both seasons followed by NAA 20 ppm
or 30 ppm treatments. These results are confirmed by those of Zilkah et al.
(1988), Casper and Taylor (1989), Byers (1990) and Abdel-Hamid
(1999) on peaches.

Anthocyanin contents:

As for the effect of the different thinning treatments on anthocyanin
content, data in Table (6) revealed that, gradually increased in anthocyanin
contents were found with all thinning treatments as compared with contro!
treatment in both seasons.

Furthermore, data showed that the spraying of NAA at 20 ppm and 30
ppm and hand thinning treatments significantly increased the anthocyanin
content in fruits as compared with control fruits in both seasons. No
significant differences were found in anthocyanin content among two
concentrations of NAA 20 ppm and 30 ppm, 2% and 3% urea and 15 ¢cm
and 20 cm hand thinning in both seasons. The same results were reported
by Muthoo and Chetan (1997), Farmahan and Dhiman (1998) and Ezz
and El-Kobbia (2000), on peaches.
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‘Table (2): Effect of some different thinning treatments on shoot length, Jeal area, leaf chlorophyll and total leaf
carbohydrates of “Desent Red™ peach cultivar tree$ durfng 2004 and 2005 seasons,

Ch
) Total leaf
. Leaf chlorophyll
Shoot length (cm) ¥ Leafarea {cm?) cwa p‘y carbohydrates
Treatments B : . {SPAD:.reading)
-~ : (%)
2006 2005 Mean 2004 2005 UM . Mean 2004 2005 Meam
Controt 3754 3004 3834 2867 3054 1961 4121 4146 4134 748 814 781

NAA 20 ppm. | 3767 3947 3857 3001 3102 3057 4147 4201 4124 750 8408

7.9
NAAMppm. | 3882 1085 3983 3087 3147 3117 4185 4218 4202 749 8IS 7.8
Urea 2% 4007 4219 4113 3068 3208 3143 4275 4289 4282 756 820 788

Urea 3% 4291 4323 4307 3092 3276 3184 4327 4378 4353 762 853 208

Hand
ﬂl'lnll'm,g 15 38.85 40 87 39.86 31.92 3395 3294 4198 4268 4233 167 87 8.19
om

Hard
thinning 20 3955 4§32 4044 3387 3662 3525 4165 4286 4226 170 869 220
cm.

L.S.D. 0.05 1.65 1.70 - 1.65 1.95 - 1.27 115
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Table (3): Effect of some different thinning treatments on retained fruit (%), number of fruits per tree and yieid
{Kg/tree) of “Desert Red™ peach cultivar trees during 2004 and 2005 seasons.

Retained fruit (%) Number of fruits per tree Yield (Kgfiree)
Treatments
2004 005 Mean 2004 2005 Mean 2004 2005 Mean
Control 73.50 73.06 7328 213 65 8415 62.5 700 6625
NAA 20 ppm. 69.66 68.13 68.90 765 784 7745 60.40 66.02 6321
NAA 30 ppm. 66.02 64.35 65.19 708 747 7215 59.08 66.76 6292
Urea 2% 6736 6653 6695 727 753 7450 $8.39 65.48 61.94
Urea 3% 63.59 61.82 62.71 698 716 707.0 5881 64.63 6172
Hand thinning | 0.0 4914 48.72 596 605 600.5 59.92 62,76 61,34
15 cm.
Hand thinning | ., 3191 31.53 509 517 5130 62.25 62.89 62.57
20 cm
L.S.D. 0.05 3.83 .72 - 26,63 15.48 - .46 186 -
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Table (4): Effect of the different thinning treatments on some physical characteristics of "Desert Red” cv. peach trees during
2004 and 2005 seasons.

Frult weight {gm) Seed waight {gm) Pulp weight (gm) Fruit langth (em) Fruit diameter {cm)

Treatments
2004 2005 Mean 2004 2005 Mean 2004 2005 Mean 2004 2005 Mean 2004 2005 Mean

Control 7641 8092 7867 402 426 414 7238 7666 7453 532 545 539 547 563 555

N::mz“ 7896 8421 B159 400 432 421 7487 7989 7738 539 552 546 551 568 560
NAASD  gq 9.37 1 412 442 33 50 562 & 82 57
Ppm 45 89. B5.4 4.1 4.4 427 79. B84.95 82.14 5. 562 .56 570 5. 5.76

Urea 2% 8032 8582 8307 405 498 451 7627 8086 7857 546 6554 550 558 671 5865

Urea 3% 8426 9027 8727 465 472 469 7962 8555 8259 553 560 561 570 584 577

Hand

thinning 15  100.54 10.3.74 10214 506 541 524 9548 9833 9691 564 589 577 598 611 6.05
cm
Hand .
thinning 20 122,30 12165 12198 6.03 602 601 11627 11563 11595 587 599 593 634 651 643
cm -
L.S.D. 0.05 1.98 211 - Q.06 0.11 - 1.96 2.06 - 0.17 0.1 - 011 o008 -

(eysed eqes 3y ouq ) oy LBV ApY [
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Table (5): Effect of the different thinning treatments on firmness, TSS, Acidity and TSS/acid ratio of
*Desert Red” cv. peach trees during 2004 and 2005 seasons.

Treatments Firmness (ibfinch’) TSS (%) Acidity (%) TSSfacid ratio
2004 2005 Mean 2004 2005 Mean 2004 2005 Mean 2004 2005 Mean
Control 1285 1243 1264 1140 1170 1156 085 079 082 1341 1481  14.11
NAA20 ppm 1261 1237 1249 1460 1200 1180 080 076 078 1450 1579  15.15
NAA30ppm 1257 1221 1239 11.80 1210 11.95 072 075 074 1639 1613 1626
Urea 2% 1287 1251 1269 1150 1180 1165 087 080 0.84 13.22 14.75 13.899
Urea 3% 1295 1260 1278 11.60 1190 11.75 089 081 085 1303 1460 1386
“‘“‘1‘5*“;:‘“*“9 1242 1231 1237 1200 1230 1215 070 067 069 17.14 1836 17.75
Handimnning 1221 1214 1218 1220 1290 1255 069 060 065 1768 215 1959
LSD.005 065 012 ~ 019 048 - 005 004 - 400 146 -

(eyseq eqes By -oef ) 'soy OUBY APY [
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Table (6): Effect of some different thinning treatments on some chemical characteristics of “Desert Red” peach cultivar trees during 2004 and 2005 seasons.

Vitamin C (mg/100  Total sugar o Total carotene
Treatments ml juice) (%) Total phenol (%) (mg/100 gm) Anthocynine (mg/100 gm)

004 2005  Mean 2004 2008 Mean 2004 2008 Mean 2004 2008 Mean 2006 \ 2005 Mean

Control 1418 1485 1452 6.‘87 710 699 1.59 1.64 162 1250 1264 1257 1271 1321 1296
NAA 20 ppm. 1416 1474 1445 701 7124 713 1.54 1.55 155 1281 1301 12%1 1387 7 1445 14.16
NAA 30 ppm. 1409 1470 1440 721 728 7325 1.52 1.58 155 1294 1342 13.03 1392 -‘14.56 14.24

Urea 2% 1480 1572 1526 731 720 726 1.57 1.63 160 1261 1275 1268 1285 1324 13.05

Urea 3% 1521 1594 1558 738 721 730 1.55 1.62 159 1268 1276 1272 1291 1325 1308

Handthinnlog15 406 1480 1450 752 778 765 150 154 152 1307 1342 1330 1561 1563

cm.

Handthinning20 1, 1o 1499 1449 774 796 785 147 148 148 1344 1368 1356 1614 1587 1601

<in.

L.S.D. 0.05 013 082 - 007 011 - 0.05 0.07 - 0.09 0.10 ~-  0%% 053 -

(eyseq eqes 8y ‘oey) ‘soy LBy Apy[
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