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EFFECT OF SITOFEX (CPPU) ON FRUIT SET, FRUIT QUALITY OF 

ANNA APLLE TREES 

Fatma I. I. Abou Grab, Abd El-Megeed Nagwa and El-Shereif H. 
Hort. Res. Institute, Agric. Res. Center Giza. Egypt . 

ABSTRACT 
Efficiency of the synthetic cytokinin (CPPU) (N- (2-chloro-4-

pytidyle-N-phenylurea) was studied on Anna apple trees at full bloom, 
14 days after full bloom and two time spraying (at full bloom and 14 
days after full bloom). CPPU tended significantly to increase the 
percentage of fruit set, yield and fruiting, while it decreased fruit drop 
of all treatments. The best results were obtained by 20 ppm CPPU at 
full bloom and 1 0 ppm CPPU two time spraying in the first season. 
While, the 15 pm CPPU at full bloom was the best during the second 
season. ·- • 

Highest fruit weight, fruit size and fruit dimensions were 
obtained by 15 ppm concentrations at 14 days after full b-loom in the 
two seasons. Concerning fruit shape index (LID), an increase in fruit 
diameter than its length due to all conducted CPPU treatments in both 
seasons. As well as, acidity and TSS/acid ratio were significantly 
improved as a result of all studied treatments when compared to the 
control. 

It could be concluded that, most of studied treatments resulted in 
a positive and significant effect on most studied characteristics, since 
(CPPU at 15 ppm at full bloom and 20 ppm at 14 days after full bloom 
were the most effective treatments for increasing fruit set and yield as 
well as improving the most fruit properties. 

Key words: Cytokinin (CPPU), Anna apple trees, Fruit set and Fruit drop 

INTRODUCTION 
Apple is considered one of the major and the most important deciduous 

fruit trees in Egypt. Many investigators reported that, yield and quality of Anna 
apple fruits depended upon several factors, one of the most vital factor which 
affects and plays an important role in this concern is spraying with some growth 
regulators which enhance fruit set, reduce fruit drop, consequen~ly increase 
productivity. Moreover, both concentration and date_ of application are very 
important factors which in true reflect in increasing and improving fruit yield 
and fruit characteristics. 

Several investigations mentioned that, spraying deciduous fruit trees 
with Sitofex (CPPU) different concentrations enhanced cell division, increased 
cell size, increased fruit weight, size and fruit yield. Furthermore, application of 
the abovementioned growth regulators improved the most fruit properties. 
Nickell (1986), Rizk (1998), Feng eta!., (1999), AI-Ashkar (2000) Ranpise et 
al., (2000) and Marwad (2001) · on grapes; EI-Barkooky (1985), Greene 
(1989) and Khurshid et al., (1997), on apple; Biasi et al., (1991) and Lowes 
and Woolley (1992) on kiwi; Jindal and Sharma (1986) on plum; Kabeel 
(1999) on persimmon; Kabeel and Fawaaz (2'005) on pear. 

Due to the little information currently available about the effect of 
CPPU on apple fruit, this study was carried out to explore the effect of 
concentration and application time of CPPU on apple, fruit set, drop and 
quality. 
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MATERIAL AND METHODS 
The current investigation was under taken in the experimental farm at 

El-Kanater, Horticultural Research Station, Kalyubia, Governorate, Egypt. This 
study has been extended for the two consecutive seasons of 2007 and 2008 on 
10- year-old-apple trees. Anna apple trees were budded on Mailing Maritton 
106 rootstock, planted at 2.5 meters apart and grown in clay loamy soils. 
Selected trees were healthy, nearly uniform as possible in their vigour and 
subjected to the similar fertilization, irrigation, pruning and pest control 
programs usually done at this region. 

Different foliar sprays with Sitofex (CPPU) treatments used in this study 
were as follows: 
1- CPPU at 5 ppm. 
2- CPPU at 10 ppm 
3- CPPU at 15 ppm 
4- CPPU at 20 ppm - • 
5- Control 

These treatments were sprayed at: a) Full bloom stage, b) At full bloom 
and two weeks after full bloom and c) Two weeks after full bloom. 

Forty -five trees were devoted and complete randomized design was 
used, since each treatment was replicated by a two trees. F.our main branches 
well distributed around the periphery of tree (one branch on each direction) 
were tagged and the following measurements were determined: 
1- Fruiting measurements: 

1-a. Percentages of fruit set and fruit drop: 
Both number of flowers and set fruitlets on the tagged branches were 

counted and recorded for all treatments, then percentage of fruit set was 
calculated by the following equation according to Westwood (1978) 

· - Number of set fruitlets 
(%) Fmit set = x 100 

No. of opened flowers 
Furthermore, number of dropped fruit~ were recorded till harvest time, 

then estimated as percentage on the basis of in'itial number of fruitlets according 
to this equation: 

Number of dropped fruits 
(o/o)Fmitdrop =----------------x 100 

Number of set fruitlets 
1-b. Yield and percentage ofyield increment than control: 

The average of tree yield in kgs for each treatment was determined at 
harvest time (at maturity stage). Furthermore, the yield increment percentage 
for each treatment as compared to the control was estimated according to the 
following equation: 

Yietd I treatment- yield /control 
(%)Yield in cr. = x 1 00 

Yield I control 
At picking date, number of fruits/tree were used to calculate yield 

monetary value = Fmit yield (kg)/tree x farm- gate price (L.E.1.5). 
2- Fruit quality: 

At the time of harvest (at maturity stage), ten fruits from each replicate 
were randomly sampled and the following fmit characteristics were determined 
including average fruit weight (gm.), fruit firmness (Ib/inch2) using a Magness 
and Tayler pressure tester with 7118 inch plunger. Furthermore, fruit chemical 
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properties were also determined including the average fruit juice TSS 
percentage using handy refactometer, fruit Juice acidity percentage as malic 
acid (mgs/1 00 gms fruit juice) according to A.O.A.C. (1985) and Vogel (1968), 
TSS/acid ratio was calculated. . · 

All the obtained data were statistically· analyzed of variance method 
according to Snedecor and Cochran (1990) using L.S.D. values at 0.5 % leveL 
However, means were compared according to Duncan's multiple range test 
(Duncan, 1955). 

RESULTS AND DISCUSSION 

1. Fruiting measurements: 
1-a. Percentages of fruit set and fruit drop: 

Data in Table (1) displayed clearly that, all treatment sprays resulted in 
a significant increase in fmit set % as compared to the control. Moreover, trees 
sprayed with 20 ppm concentratiQO Qf CPPU were statistically the superior as 
exhibited significantly the highest value fmit set (18.59 %). Meanwhile, the 
opposite trend was observed with the control which was statistically the inferior 
as exhibited the least value of fmit set (11.58 %). On the other hand, the best 
time to treat spraying was at full bloom and after two weeks (15. 72 % and 
20.71) this result was det~cted during both 2007 and 2008 seasons. In additions, 
the best interaction in this respect was obtained by 20 ppm concentration of 
CPPU with the two time applications during 2007 and 2008 seasons, 
respectively (22.5 and 26.87 %). 

With regard to the percentage of fmit drop, data in the same Table 
showed obvious trend where all treatment concentrations under study decreased 
significantly percentage of fruit drop as compared to the control in the two 
experimental seasons. Data pointed out that, the highest percentage of fruit drop 
was always concomitant to the control (85.5 and 80.83 %) whereas either CPPU 
at 5 ppm in the first season (65.22 %) and CPPU at 10 ppm in the second 
season (68.53 %) were the most effective treatments regarding reducing fmit 
drop. Since they resulted in statistically the lowest values in this concern. 

On the other hand, the application time after two weeks of full bloom 
had the least value of fmit drop (70.19 and 68.15 %) during the two seasons. 
Whereas either CPPU at 20 ppm or at I 0 ppm application after two weeks of 
full bloom or the two application (at full bloom and after two weeks) were the 
most effective treatments regarding reducing of fruit drop. The obtained results 
are in conformity with those previously reportt;!d by Nickell (1986) and Feng et 
al., (1999) on grapes, EI-Barkouky (1985) and Khurshid et al., (1997) on 
apple; Kabeel (1999) on persimmon, Guirguis et al., (2003) and Kabeel and 
Fawaaz (2005) on pear trees. 
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Table (1): Effect of Sitofex spray at different concentrations (A) and at different 

dates (B) on percenta2e of fruit set and fruit drop. 
2007 season 

Date Fruit set_(%) 
Treat A* B 
5ppm 13.33d-f 13.37ef 
10J!Pm 16.67c 15.07c-e 
15J!Pm 12.87d-f 16.93bc 
20ppm 17.20bc 22.50a 
Control 12.67ef 10.73f 
Ave. (B) 14.55B 15.72A 

5ppm 20.70b 22.43b 
10 ppm 14.57ed 21.00b 
15~m 15.13ed 21.70b 
20J!Pm 20.50b 26.87a 
Control 12.60de 11.53e 
Ave. (B) 16.70B 20.71A 

L.S.D. at 5 %: 
A= 1.315 1.125 
B = 1.697 1.453 

A X B = 2.94 2.517 
* A: Spray at full bloom. 

c Ave.( A) A 
11.83ef 12.84D 54.50f 
13.00d-f 14.91C 74.23cd 
20.00b 16.60B 78.23bc 
16.07cd 18.59A 81.63ab 
11.33f 11.58E 82.23ab 

14.45B 74.17B 
2008 season 

15.87c 19.67A 
10.63e 15.40C 
20.33b 19.05B 
15.17cd 20.84A 
10.53e 11.55D 
14.51C 

77.20bc 
76.20c 

77.33bc 
71.60cd 
84.83a 
77.43A 

2.600 
3.357 
5.814 

B: Spray at full bloom and two weeks after full bloom. 
C: Spray at two weeks after full bloom. 

Fruit drop (%) 
B 

67.83de 
76.27bc 
79.23bc 
73.67cd 
87.33a 
76.87A 

71.83cd 
6-3.il0e 

72.67cd 
82.53ab 
85.00a 
75.17A 

2.520 
3.258 
5.649 

c 
73.33cd 
66.70e 

68.90de 
55.03f 
86.97a 
70.19C 

72.33cd 
65.60e 

67.83de 
62.33e 

72.67cd 
68.15B 

· 1-b. Yield and yield increment % in relation to the control: 

Ave. (A) 
65.22CD 
72.48B 
75.46B 
70.11C 
85.50A 

73.79B 
68.53C 
72.61B 
72.15B 
80.83A 

, Data tabulated in Tables (2 & 3) clear that, both number of fruits/tree, 
yield/tree, yield/feddan and yield increment percentage were responded 
significantly to all used concentrations as compared to the control during the 
two studied seasons. Furthermore, the greatest statistically values of yield 
parameters were resulted from Anna apple trees being sprayed with CPPU at 20 
ppm (450 fruits/tree, 59.27 kg fruits/tree, 15.53 ton fruits/feddan and 2.7% 
increment) followed by 15 ppm, 10 ppm and 5 ppm treatments as compared to 
the control, which reflected significantly the lowest value. of yield parameters 
(170.6 fruits/tree, 16.01 kg/fruits/tree, 4.29 ton fruits/feddan and 0.0% 
increment). On the other hand, the best results in this respect were obtained by 
two application time (at full bloom and after two weeks) during the two 
seasons. While, the lowest value were obtained by sprayed with CPPU after two 
weeks from full bloom. Moreover, the interaction 20 ppm CPPU sprayed at ,full 
bloom and after two weeks was better than the other treatments. 

These results are completely agreed with those being mentioned by many 
investigators Greene (1989) on apple, Kabeel (1999) Kabeel and Fawaaz 
(2005) on pear, Feng et al., (1999), Al-Ashkar (2000), Marwad (2001) on 
grapes. 
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Table (2): Effect of Sitofex sprav at different concentrations (A) and at different dates (B) on number of fruiUtree and fruit vieldltrec 

Date Numbr of fruits/tree 
Treat A* I e c 
5 opm 176.7g I 2oo.or i 2oo.or 

! 0 _!)])_~ 21 O.Oef 223.3e 200.01' 

15 ppm 300.0d 320.0c 290.0d 

,_20 opm 466.7a 483.3a I 400.0b 

Control 173.3!.! 173.3!!. 165.0!.! 

Ave. (ll) 265.308 280.0A. I 25l.OC 

5 ppm 213.3e I 266.7d 186.7f 

I 0 ppm 216.7e 303.3c 206.0e 

15 ppm 305.0c 423.3a 303.3c 

1 20 ppm 376.7b 433.3a 320.0c 

Control 176. 1r I tso.or l70.0f 

Aye.JB)_ 257.7B I 321.3A I 237.2G 

L.S.D. at 5 %: 

A= 8.131 

B = 10.500 

A X B = 18.180 

* A: Spray at full bloom. 

7.191 

9.283 

16.080 

Ave. (A) I 

192.2D 

21l.IC 

303.33 

450.0A 

170.6E 

222.20 

242.0C 

343.93 

376.7A 

175.6E 

-- ---· --· - . 

B: Spray ::tt full bloom and two weeks after full bloom. 

C: Spray at two weeks after full bloom. 

2007 season 
Fruit vie!d/tree 

A 8 c 
20.13d-g 22.19d 21.65d-f 

24.33d 25.10d 21.73d-f 

36.44c 39.37c 38.37c 

58.69b 63.57a 55.64b 

15.45g 16.osg I 16.soe-g I 
30.99AB 33.26A 30.783 

2008 season 

20.35[g 

25.09e 

37.3lcd 

46.60b 

16.55g 

29.18B 

2.324 

3.000 

5.19.6 

26.10e 

33.47d 

52.28a 

54.9la 

l8.2ltQ: 

I 36.99A I 

1.735 

2.240 

3.879 

2tl06fg 

22.03ef 

39.76c 

44.19b 

16.83g 

28.57B 

Ave. (A) I 

21.33C 

23.72C 

38.063 

59.27A 

16.01D 

22.17D 

26.87C 

43.12B 

48.57A 

17.19E 

(L.E.) I 
I 

A I 8 I c Ave. (A) i 

30.2gh 33.3gh I 32.5uh I .... '"ii ,!11"\ 

.:J..:. • .IV l 
36.5fg . 37.7f 32.6uh ""'- /.{'""0 ,:'\,1)\.. I --·-------, 

54.7e 59.ld 57.6de -- ' I ~:.;B j 

87.9b 95.-+a I 83.5c I 81i.'JA I 
,.,.., ,.,. I ,.,4 ~- ,.,4 s· 24.0E I .-..J.-1 - .,1 "' .<I I 

46.5B I 49.9A I 46.2B I 
I 

I 
Jo.srg 1 39.2e I Jo.1 fg I 33.JD 

37.6e -o "d I ..,.., o·· ) • ..:. I .J.). T -HUC 

56.0c 78.4a 59.6c 64.7B 

69.9b 82.4a 66.3b 72.9A 

24.8h . 27.3f!h 1 25.2h 15.8E 

43.8B I 55.5A I 42.SB I 

1.970 1.798 

2.543 2.321 

4.075 . 4.021 
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It is also noticeable that, yield monetary value (Table 2) was parallel to 

the increase of CPPU concentration from 0.0 ppm (LE 24.0), to 5 ppm (LE 32.0) 
to 10 ppm (LE 35.6) to 15 ppm (LE 37.1) and to 20 ppm (LE 88.9). this trend 
was clear throughout the two studied seasons and statistically confirmed. We can 
also say that CPPU sprays have better return when sprayed at full bloom and next 
after two weeks (LE 49.9 and 55.5) than the other treatments. However, the best 
interaction was 20 ppm at full bloom and after' two weeks (LE 95.4 and 82.4). 
Table (3): Effect of Sitofex spray at different concentrations (A) and at different 

dates (B) on percentage of yield increment than control and fruit 
. ld/f dd yte e an. 

2007 season 

Date Yield increment than control 
Treat A* B c Ave. (A) A 

5Ql)m 0.317de 0.400de 0.307de 0.341C 5.083h 

10 ppm 0.583d 0.613d 0.313de 0.503C 6.373fg 

15 ppm 1.363c 1.487c 1.333c 1.394B 9.543e 

20 ppm 2.777ab 
I 

3.033a 2.370b 2.727A 15.350b 

Control O.OOOe O.OOOe O.OOOe O.OOD 4.223i 
Ave. (B) 1.008AB 1.107A 0.865B . 8.11B 

2008 season 

5 ppm 0.237de 0.423d 0.197de 0.286C '5.333fg 

10 ppm 0.483d 0.533d 0.310de 0.442C 6.573e 

15 _])pill 1.317c 1.907ab 1.363c 1.529B 9.770cd .. 
20~pm 1.917ab 2.017a 1.636bc 1.854A 12.210b 

Control O.OOOe O.OOOe O.OOOe O.OOD 4.330g 

Ave. (B) 0.791B 0.976A 0.700B 7.64B 
L.S.D. at 5 %: 

A= 0.209 0.148 0.324 

B= 0.270 0.191 0.419 

AxB= 0.467 0.330 0.725 

* A: Spray at full bloom. 
B: Spray at full bloom and two weeks after full bloom. 
C: Spray at two weeks after full bloom. 

2. Fruit characteristics: 
2-1. Fruit physical characteristics: 

2-1-a. Fruit weight, size and firmness:,· 

Yield/feddan (ton) 
B c Ave. (A) 

5.817f-h 5.670gh 5.52D 

6.573f 5.690gh_ 6.21C 

10.310d 10.050de 9.97B 

16.650a 14.570c 15.53A 

4.327i 4.323i 4.29E 
8.74A 8.06B 

6.830e 5.250fg 5.81D 

8.760d 5.770ef 7.03C 

13.700a 1 0.410c 11.29B 

14.340a 11.580b 12.71A 

4.760fg 4.400g 4.50E 

9.68A 7.48B 

0.497 

0.642 

1.112 

As shown in Table ( 4), fruit weight was increased by CPPU applications 
after two weeks of full bloom (117.4 and 116.4 g) as compared with the other 
treatments (113.2, 113.3, 109:6 and 114.0 g.) through 2007 and 2008 seasons, 
respectively. 

It is also noticeable that, fruit weight gradually and significantly increased 
with increasing CPPU concentration from 5 ppm (104.0g.) to 10 ppm (110.2g.) 
to 15 ppm (125.3g.) to 20 ppm (129.4g.) comparing to control (97.8g.). 
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It is clear from the same Table that, foliar applications of the deferent 

treatments of CPPU, resulted in significant increases in fruit size. The highest 
val~e was obtained

3
by CPPU at 20 PPfl (138.1 cm3

) followed by.15 (125.0 
em), 10 (123.3 em) 5 ppm (105.2 em) compared to the control (86.0 cm3

). 

The present data are in accordance with those mentioned by El-Barkouky 
(1985); Jindal and Sharma (1986); Biasi et al., (1991); Lowes and Woolley 
(1992); Rizk (1998); Kabeel (1999) and Guirguis et al., (2003) on some fruit 
deciduous trees. 

Data of fruit flesh firmness in the two seasons as shown in the same 
Table obviously indicate that, it was significantly increased by increasing 
CPPU concentrations. The results also indicated that, all the after full bloom 
application gave higher values than the other treatments and showed a positive 
relation as the values increased by increasing CPPU concentrations. These 
results are in agreement with the fact that,, at maturity, firmer fruits easily 
.tolerate post harvest treatments. Moreover, previous reports of Khurshid et a/., 
(1997); Kabeel (1999) and Guirguis et al., (2003) on apple, persimmon and 
pear trees have supported this trend. 

2-1-b. Fruit dimensions: 
It is clear in Table (5) that, fruit length and diameter gradually 

increased as CPPU concentration increased from 0.0 ppm (4.76 an.d 4.90 em.) 
to 5 ppm (4.86 and 5.06 em.) to 10 ppm (5.5 and 5.22 em.) to 15 ppm (5.87 and 
5.60 em.) to 20 ppm (5.97 and 5.81 em.). 

Meanwhile, CPPU spray was more effective when sprayed at full bloom 
and after two weeks (5.57 and 5.46 em.) than the other treatments. Moreover, 
20 ppm CPPU spray at full bloom and after two weeks show better interaction 
in this respect. 

The results of the two seasons indicated that, all the CPPU treated fruits 
resulted in an increase in length than in diameter as all obtained shape index 
values were less than the control and the increase in length values has positively 
linked with a parallel increase in CPPU concentration. Obtained results 
concerning the response of fruit dimensions and fruit shape index were 
generally supported by finding of Nickell (1986), Biasi et al., (1991), Lowes 
and Woolley (1992) Kabeel (1999) and Guirguis et al., (2003) on kiwi, 
grapes and pear fruits. 

2-2. Fruit chemical properties: 
2-2-a. Fruit juice TSS %: 

Regarding the response of fruit juice TSS % of tested treatments, data in 
Table (6), indicates that TSS responded significantly to the most of treatments. 
Moreover, the richest fruits in their content of TSS % was achieved by trees 
sprayed with 5 ppm. CPPU treatments (13.39 and 11.78%). Meanwhile, juice 
TSS was better when , CPPU sprayed after two weeks from full bloom. 
Meanwhile, the lowest significant V<:}lues of fruit juice TSS was the interaction 
10, 15 ppm CPPU applied twice (at full bloom and after two weeks). 

On the other hand, total soluble solids (T.S.S.) percentage results of the 
first season showed that, the most CPPU treatments increased values than the 
control either applied after two weeks from full bloom are applied twice (at full 
bloom and after two weeks). 
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Table (4): Eff1 tions (A) and at diff1 f Sitof1 diffl 
' ' 

---- ---- --- ------ ---- ------------
' ' 

2007 season 
.I) ate Fruit weight (g.) Fruit size (cm3

) 

;: 
~ , I ~ 

Treat A* B c Ave. (A) A B c 
5 ppm IIO.Od 110.9d 107.9d 109.6C 102.3ef IIO.Ocd 103.3d 

~ .... 
!"l 

10 ppm 114.8d 11l.ld 108.0d 111.3C 141.7a 113.3c 115.0c 

~ 15 ppm 122.9c 123.0c 132.2b 126.0B 110.0cd 140.0a 125.0b 

~ 20 ppm. 125.0bc 127.2bc 139.la 130.5A 140-?a · 131.7b 145.0a 
~ 
t:;:, 

Control 93.2e 94.4e IOO.Oe 95.86D 80.7g 81.7g 98.3f 
~ 
~ Ave. (B) 113.2A 113.3B 117.4A 114.9A 115.33A 115.7A 
~ 

~ 2008 season 
:-... 
t-..l 5 ppm 95.3fg 109.8d 106.9de 104.0D 109.0cd llO.Oc 102.3de 
~ 

~ ;.... 

lOppm 113.7d llO.Od 106.9de 110.2C 140.7a 112.3c 114.0c 

15 ppm 121.8c 122.9c 13l.lb 125.3B 101.3e 139.0a 124.0b 
--' 

~ 
~ 

~ 
:::: 

20ppm 121.9c 126.16bc 138.0a 129.4A 139.7a 130.7b 144.0a 

Control 93.3g 101.3ef 99.0fg 97.86E 80.0f 93.3e 8l.Of 

Ave. (B) 109.6B 114.0A 116.4A 114.14B 117.87A LI13.06~ 
::: 
~ 

~ 
t-..l 

L.S.D. at 5 %: 

A= 3.074 2.943 3.285 3.043 
<;:::, 
<;:::, B= 3.969 3.800 4.240 3.928 
~ 

AxB= 6.875 6.581 7.345 6.804 

_, 
) 

! I , 

(B) on fruit wei!!h d dfi 
' ' 

Fruit firmness (lb/inch2
) 

Ave. (A) A B c Ave. (A)· 

105.2C 10.27e 13.67cd 10.67e 11.53B 

123.3B 10.73e 9.73e 14.33b-d 11.60B 

125.0B 10.00e 10.17e 16.27ab 12.14B 

138.1A 12.03de 13.33cd 12.00de 12.46B 

86.9D 12.00de 14.67bc 18.00a 14.89A 

11.01C 12.31B 14.25A 

107.1C 9.97d 13.37c 10.37d 11.23B 

122.3B 10.43d 9.43d 14.03bc 11.30B 

121.4B 9.70d 9.97d 15.97b 11.88B 

138.1A 11. 73cd 13.03c 11.70cd 12.16B 

86.11D 13.00c 15.67b 19.00a 15.89A 

10~7C 12.29B 14.21A 
--

0.959 0.965 

1.238 1.245 

2.144 2.157 
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Table (5): Effect of Sitof1 diff, t -------- ------------------- ----------- (A) and at different dates {B) on fruit len!?:th. d' ---------- ---d shape ind 
' F 

2007 season 

Date Fmit len :.-tb (em.) Fruit diameter (em.) Fruit shape index 
Ave . Ave. 

Treat A* 8 c (A) A B c (A) A B c Ave. (A) 

5 ppm 4.93fg 5.067e-g 4.57g 4.86C 4.93e-g 5.43b-d 4.80fg_ 5.06CD 1.02a-c 0.94bc 0.95bc 0.97A 

10 ppm 5.23d-f 5.80b-d 5.47b-f S.SOB 5.07d-g 5.37b-d 5.23c-e 5.22C 1.04a-c 1.08ab 1.04a-c 1.06A 

15 ppm 5.93a-c 5.97ab 5.70b-e 5.87A 5.50a-c 5.53a-c 5.73ab 5.60B 1.08ab 1.08ab 0.99a-c l.OSA 

20ppm 5.30c-f 6.07ab 6.53a 5.97A 5.90a 5.80ab 5.73ab 5.81A 0.90c 1.06a-c 1.14a 1.03A 

Control 4.33fg 4.97fg 4.47g 4.76C 4.83e-g 5.17c-f 4.70g 4.90D 1.02a-c 0.96bc 0.95bc 0.98A 

Ave. (B) 5.25B 5.57A 5.35B 5.25B 5.46A 5.24B l.OlA 1.02A 1.02A 
2008 season 

5_ppm 5.13fg 5.37d-g_ 5.27e-g_ 5.26C 5.30b-d 5.27b-d 5.23b-d 5.27CD 0.97e 1.03a-e 1.01 b-e l.OOB 

10~m 5.70b-e 5.57c-f 5.77b-e 5.68B 5.50b-d 5.57a-d 5.36b-d 5.46BC 1.04a-e l.OOb-e l.lla l.OSA 

15 ppm 5.97a-c 5.80a-e 5.83a-d 5.87AB 5.73ab 5.83a 5.53a-d 5.70AB 1.04a-e 0.99c-e 1.06a-d 1.03AB 
-- -- --

20 ppm 5.97a-c 6.33a 6.13ab 6.14A 5.63a-d 5.90a 5.67a-c 5.73A 1.06a-d 1.07a-c 1.08ab 1.01A 

Control 5.03fg 5.27e-g_ 5.00g_ S.lOC 5.20b-d 5.17cd 5.10d 5.16D 0.97e 1.03a-e 0.98de o:99B 
Ave. (B) 5.56A 5.67A 5.60A 5.47A S.SSA 5.37A _!.02~ _l.02A l.OSA 

--·- - -

L.S.D. at 5 %: 

A= 0.260 0.219 0.172 0.204 0.067 0.033 

B= 0.336 0.283 0.222 0.263 0.086 0.042 

AxB = 0.582 0.491 0.385 0.455 0.150 0.075 
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Table (6): Effect of Sitofex spray at different concentrations (A) and at different dates (B) on fruit juice TSS, acidity and 
TSS/acidity ratio. 

2007 season 

Date . TSS (%) Acidity(%) TSS/acidity ratio 

Treat A* B c Ave. (A) A B c Ave. (A) A B c Ave. (A) 

5ppm 12.00bc 12.17b 13.00a 12.39A 0.359bc 0.390a-c 0.333c 0.361B 31.19cd 31.19cd 41.99a 35.89A 

10 ppm 11.50c-e - 10.83fg 12.33b 11.56BC 0.307c 0.472a 0.472a 0.416A 23.58b 23.90f 28.64de 30.04B 

15 ppm 11.50c-e 10.83fg 11.17e-g 11.17D 0.465a 0.478a 0.478a 0.462A 24.84ef 24.65f 23.65f 24.38C 

20ppm 11.83b-d 11.50c-e 11.83b-d 11.72B 0.33~c 0.468a 0.468a 0.420A 36.18b 25.00ef 25.44ef 28.87B 

Control '12.00bc 10.67g 11.33d-f 11.33CD 0:466a 0.479a 0.479a 0.471A 25.84ef 23.46f 23.98f 24.43C 

Ave. (B) 11.77A 11.20B 11.93A 0.386B 0.446A 0.446A 31.79A 25.64C 28.74B 

2008 season 

5ppm 11.50bc 11.83ab 12.00a 11.78A 0.349bc 0.380a-c 0.323c 0.351C 34.12cd 31.14de 40.15a 35.14A 

10ppm 11.33cd Il.OOd 12.17a 11.50B 0.297c 0.458a 0.462a 0.406A 38.30ab 24.76fg 28.9lef 30.66B 

15 ppm 11.33cd --ll.OOd 11.33cd 11.22C 0.455a 0.432ab- 0.468a 0.452A 25.06fg 25.58fg 24.17g -24.94C 

20ppm 11.33cd 11.83ab 12.00a 11.72AB 0.323c 0.450ab 0.458a 0.410A 35.76bc 26.3lfg 26.93fg 29.67B ' 

Control 11.33cd 

Ave. (B) 11.37B 

L.S.D. at 5 %: 

A= 0.232 

B = 0.299 

Ax B = 0.518 

11.50bc 

11.43B 

0;175 

0.227 

0.392 

* A: Spray at full bloom. 

12.00a 11.61AB 

11.90A 

B: Spray at full bloom and two weeks after full bloom. 
C: Spray at two weeks after full bloom. 

' 

0.455a 

0.376B 

0.071 

0.053 

0.092 

0.459a 

0.436A 

0.042 

0.054 

0.093 

0.469a 0.461A 

0.436A 

25.06fg 25.6lfg 25.89fg 25.52C 

-~.66A_ 26.68C 29.21B I 

1.535 1.679 

1.982 2.168 

3.433 3.754 
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EFFECT OF SITOFEX (CPPU) ON FRUIT SET, FRUIT QUALITY. .. 64 
2-2-b. Fruit juice total acidity %: 

Obtained results in Table (6) show clearly that, CPPU treatments decreased 
values than the control specially 5 ppm (0.361 and 0.351 %during the two studied 
seasons, respectively. Moreover, CPPU spray at full bloom resulted in lower 
acidity (0.386 and 0.376 % in 2007 and 2008 seasons, respectively) than the other 
treatments. However, I 0 ppm CPPU spray at full bloom consider better interaction 
in this respect (0.307 and 0.297 %, respectively). Meanwhile, TSS/acidity ratio did 
not show clear trend. 

CONCLUSION 
The present results of 5, 10, 15 and 20 ppm CPPU sprays at: A) full bloom, 

B) full bloom and after two weeks, and C) after two weeks of full bloom showed a 
positive effect than control. However, 20 ppm concentration was superior where it 
increased percentage of fruit set, number of fruits/tree, fruit yield per tree and per 
feddan, yield increment than control and subsequently yield monetary value. Also 
20 ppm has a benefit effect (than the other treatments) on fruit characteristics (fruit 
weight, size, dimensions, fruit shape index and juice TSS). Moreover, CPPU spray 
at full bloom and after two weeks has better effect on the former fruit and yield 
attributes. So, we can recommended apple (Anna cv.) growers to spray 20 ppm 
CPPU at full bloom and next after two weeks to increase the yield, fruit quality and 
yield monetary value. 
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