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‘ ABSTRACT

The effect of fruit thinning using ethephon and cytophex at different -
concentrations and dates of application was studied on Samany date palm cultivar in
two seasons (2003-2004). Fruit set percentage was much decreased when ethephon
was sprayed at all tested coscentrations within 18 days after pollination compared
with cytophex, in the two seasons. Moreover Samany fruit physical characteristics
i.e., fruit weight, flesh weight, fruit dimensions and fruit size were enhanced with
gthephon and cytophex treatments. in addition, Samany fruit contents of TSS, totai
soluble sugars, reducing and non-reducing sugars were increased when ethephon at
300 ppm and cytophex at 60 ppm were sprayed at 18 days after pollination.

Key words: Samany date palm cultivar— ethephon ~ cytophex - fruit
charecters ~ fruit thinning .

INTRODUCTION

Date palm (Pheonix dactylifera. L.) has a great economical importance
and agricultural uses throughout human’s history. in Egypt, distribution of
date palm trees, covers a large area extends from Aswan to north Delta,
beside the oasis of Siwa, Bahriya, Farafra, Kharga and Dakhla. Fruit thinning
of date palms is an important factor in improving fruit quality (physical and
chemical fruit characteristics) consequently the grade of superfor fruits for
native markets and exportation. Also, it reduces the altemate bearing of some
date palm cultivars.

Ethephon treatments affected bunch weight, average yield and fruit
quality of different date palm cultivars (EL-Makhtoum et al,, 1995). Spraying
ethephon at 500 ppm within 2 weeks after spathe creating was the best
treatment that increased fruit weight and enhanced fruit quality. (El-Hamady
et al., 1979; Moustafa & Seif, 1989; Kamal, 1995 and Bassal & Deeb, 2003).
Also, ethephon in the high concentrations increased flesh weight (Moustafa &
Seif, 1989 and Bassal & Deeb, 2003). Moreover, Ethephon treatment (500,
1000 and 1500 ppmy) increased fruit dimensions (length and diameter) over
control (Moustafa & Seif, 1989; El-Hamady et al., 1991; Kamal, 1995 and
Bassal & Deeb, 2003). However, it was clearly noticed that fruit drop
percentage Increased as ethephon concentration increased (El-Hamady et
al, 1991). On the other side, ethephon sprayed at 250, 500 and 1000 ppm
increased fruit TSS of cvs Zaghloul and Samany (El-Azzouni et af, 1975;
Moustafa& Seif 1989; Kamal, 1995 and Bassal & Deeb, 2003).

The cytokinins are plant growth regulators that enhance plant cell
division and cell expansion. In a study, cppu was sprayed to Arumanis mango
trees at 14 days after blooming and showed that cppu at 10 ppm gave the
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best results in Increasing fruit retention, number of fruit per cluster and per
plant, leaf area, fruit weight and volume (Notedimedjo, 1994).

Thus, the present investigation is planned to study the effect of
ethephon and cytophex at different dates and concentrations of each on the
fruit thinning of Samany date palm cultivar, anmlng to improve fruit physical
and chemical characteristics.

MATERIALS AND METHODS

The presents study was carried out during two successive seasons
(2003 and 2004), at the Experimental Research Station, Faculty of
Agriculture, Cairo University, Giza Govemorate. Nine female palms of
Samany date palm cultivar, (15 years old) were chosen for this study. The
palms were similar in growth and received normal agricultural practives. They
were pruned at 8:1 leaf/bunch ratio (E-Shazly, 1999). They were pollinated
by the same source of pollen grains Just after fourth days of spathe cracking
in both seasons. The individual bunches were covered before and after
treatments by tissue paper. Each palm was sprayed with ethephon at 100,
200 and 300 ppm and cytophex at 20, 40 and 60 ppm. Eeach of the individual
concentration of the studied chemicals was sprayed on one bunch of three
palms (replicets) which were separated by a water sprayed bunches (control).
The aforementioned treatments were applied at either the following three
dates: 6 days, 12 days or at 18 days from pollination.

The following characteristics were studled:
1- Fruit set percentage:
This was calculated using the following equation:
Total number of setting fruits per bunch
Fruit set % = x 100.
Total scares number per bunch

2- Yield as average bunch welght (kg).
3- Fruit physleal and chemlcal characteristics:

Samples of 30 date fruits were randomly picked from each bunch and
evaluated the following parameters:

3-1- Frult, flesh and seed weights:

These were determined in 5 fruits of each replicate for each treatment
and the mean of weight was calcufated in grams. Also fruit weight/seed
. weight ratio was estimated.

3-2- Frult dimensions:

Fruit length and diameter-were measured using individual fruits of each
replicate (5 fruits) by using vernier caliper. Also, average size of the same
fruits were determined by replacement of water in a graduated jar and
calculated in cm3.
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3-3- Fruit firmness:
i was estimated using pressure tester apparatus (Kg/cm2) (drill
diameter, 0.3 cm) for the individual 5 fruits of each replicate per treatment.

' 8-4- Total soluble sollds (TSS):

It was determined in fruit juice using carl zeiss refractmeter as described

in AO.A.C. (1980).

3-5 -Total soluble sugars:

it was dtermined In the methanolic extract using the phenol sulphuric
acid method (Smith et al, 1956), which was calculated as g glucose/100 g
fresh weight of fruits.

Statistical analysis:

The obtained data were subjected to analysis of variance and the mean
values were compared using LSD method at 5% level. The data were
tabulated and statistically factorial analyzed according to the spiit split piot
design (Snedecor and Cochran, 1972). Also, the percentages were
transformed to the arcsine to find the binomial percentage according to steet
and Torrie (1980).

RESULTS AND DISCUSSION

4-1-1- Frult set percentage:

Table (1) indicates that Samany fruit set percentages were significantly
affected by different concentrations of ethephon and cytophex at the
experimented spraying dates during fruit development in both seasons. The
results revealed that ethephon of all tested levels were most effective in
decreasing fruit set percentages compared with cytophex and control.

Conceming the effect of spraying dates, spraying after 18 days of
poliination recorded more decrease in Samany fruit set percentages followed
by 12 and 6 days after pollination. The same trend was also found in the
second season.

In addition, the interaction between spraying dates, growth regulators
and concentrations, indicated that 300 ppm of ethephon sprayed at 18 days
after poltination in the 1st and 2nd seasons gave the lowest Samany fruit set
percentages comparing with all other ethephon treatments. Also, 60 ppm of
cylophex sprayed after 18 days from pollination produced the lowest Samany
fruit set percentages in the two seasons comparing with other cytophex
concentrations. In this respect, the other cytophex treatments especially
these treated after 6 or 12 days of pollination were significantly equal to
control at all tested concentrations.

These resuits are in agreement with El-Hamady et al, (1991) who found
that fruit drop percentage of Seleg and Menify date paim cvs increased as
ethephon concentration increased. Meanwhile, cytophex increased fruit

retention in Arumanis mange (Reynolds et al., 1992).
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Table (1); Effect of spraying date and different concentrations of ethephon and
cytophex on Samany fruit set percentage during 2003 - 2004 seasons.

2003Season
Speaying | Sampling _Etbephon (ppot} < {ppm)
v ‘ m'.z'zlurm . _E :
date o | es | a0 | we || 3z w || w | e |2 |E2
pollization_ 1 : -
idays | —12 $804 | a9, 4735 | 4396 | 3035 | S804 | 5029 | 4891 | 38.36 | 5140 | 3097
after R | o .42 | 3800 | 4093 | 4529 | 43.08 | 047 | 3836 | 31.00 | 3595
pallination 48 3888 | 2574 | 2960 | 250 | 3038 | 3888 | 3288 | 30:60 | 3039 | 3319 { 3138
Harvest | 2891 | 2384 23 | 2251 | 2462 | 2891 | 1864 | 2170 | 27.12 | 28.09 | 26.35
Mean AL78_| 3563 | 34.98 :;_% 3637 | 4278 | 3872 | 3691 | 3604 | 3861 | 315
12daye —LiB 58.04 | 4847 | 43. 4 4800 | 5804 | 3885 | 2651 | 359 | 49.67 | 0.8
afer 45.9 39.63 33.04 |3620| X080 as | a7 3866 | 3647 | 4053 | 40.16
pallination 43 3888 | 147 | 2767 | 2638 | 3043 | 888 | 3336 | 1979 | 2850 | 3238 | 31.26
Harvest 28.9 23.40 2275 | 2164 | 2487 2891 2805 | 2663 | 26.02 | 27.30 | 2518
Mean 4378 | 3475 | 3338 | 3211 | 3573 | 4278 | 37.7a | 35.40 | 34.00 | 37.50 | 3662
18 doys  —112 S804 | 4825 | 4696 | 4288 4903 | S804 | 4388 | 4550 | 13.07 [ 48.82 | 4892
m" 138 4529 | 39434 | 3869 | 3836 | 4044 | 4529 | 1003 | 3531 | 3500 | 3946 | 3995
polination |—343 3538 16 | 2635 [ 260t | 2800 | 3538 | 3150 | 3588 | 3738 | 1.7t | 30.%
Harvest | 2891 1343 | 2125 | J0.69 | 3338 | 289 753 | 2606 | 2524 | 2693 | 2535
Mean 4278 | 3438 | 3336 | 3198 | 3349 | 427 36.98 | 34.39 | 3277 | 3613 | 3610
Genersl Mean 4178 .99 | 3390 |32331 3393 | 427 781 | 3557 | 349 | 3161 { ——-
LS.Dat5% Level for
Spraying datefA) =0.637 (Bx(C) =1.040 (AxBaD) =}.800
Substances(B)_ =0.520 (AxBxO) =1.800 (CxDn =1.380
(AxB) =0.901 Date of Sampie(Dy  =0.736 (AxCxD =2.410
Concentration [C) =0.736 (AsD} =270 (BxCxD) <. =2.041
{AxC) =1.270  (BxD =040  {(AxBxCxDy) ¢ 1 =3418
2004 Season
Spraying Samipling El n (ppm) Cvtophex {ppoy T -
Date 5 ARE
date ol 00 106 | 20 |30 | 2 | oo |20 | e | e | |E2
pollimation
6 does 13 36,19 | 4745 | 3578 | 4383 | 831 | S6.19 | 3939 | 806 | 3719 | 5635 [ 1931
ofter 3 3539 | 40.13 .11.39 3601 4:.03 ;i,i: -;:,g 3033 39,5; ;t.si goﬁi
48 3150 | 2738 | 3675 | 36.10 | 2867 1.75 | 29.83 | 296 i 42 ]
polination I evest | 28.00 | 2320 | 2378 | 2048 | 3397 | 2830 | 2730 | 3505 | 390 | 2681 | 25%
Mean 307 | 3453 | 3330 | 3308 | 3825 | 41.07 | 3782 | 3604 [ 35.38 | 37.39 | 3632
12 dove K] 56,19 | 4674 | 4578 | 4108 | 37.70 | 56.019 | 49 (1 | 3635 | 3627 | 40.33 [ 486l
e 18 2539 | 3804 | 3706 | 3410 | 3867 | 4539 | 3170 | 3897 | 38.23 | 41.07 | 39.81
pollination, |— 18 5450 | 2687 | 33 3556 | 2741 | M50 | 3143 | 91 | 1800 | 3093 | 293
Flacvest | 28.00 | 2292 | 2185 | 2036 | 2318 | 28.30 | 3733 | 3538 | 2330 | 3630 | 3474
Mean 4107 | 3352 | 3350 [ 30270 3404 | 4107 | 3732 | 3503 | 3342 | 3696 | 35.65
18 davs 113 6.1 | 4603 | 4468 | 4043 | 4706 | 3619 | 3860 | 3617 | 4530 | 49.06 [ 48.06
ln!: 138 4539 | 3736 | 3418 | 3317 ] 3764 | 4539 | 3130 | 3834 | 3747 | 4057 | 3910
pallinatien 143 3330 | 2634 3. 37| 3679 [ 3450 .06 | 3861 | 2772 | 3027 | 2350
Harvest | 28.30 | 23.07 | 2035 | 1738 | 33133 | %20 74 | 3303 | 2303 [ 338 | MU
Mesn 4107 | 3357 | 30 385t | 33a% | 3107 | 3665 | 3736 | 33.63 | 3715 | 3329
[ General Mean 4607 | 3388 | 32.13 | 30.29 | 3334 | 3107 | 3736 | 3610 | 3449 | 37.23 | e
L.S.D a1t 5% Level for
Spravingdate (A) =0.617 (BxC) =1.0¢1  (AxBxD) =1.732
Substances(B)_ =0.500"" (AxBxC) =752 {Cxn =1.314
{AxB} =0.869 Dateof Sample(Dy  =0.715  (AxCxD) =2,339
Concentration (C) =0.713 (AxD) =1.189 (BxCxD) =2,003
(AxCY =1.189 (BxD) =1.0¢1 {(AxBxCxD) =3.394
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4-1-2- Bunch welght (kg):

Table (2) indicates that Samany bunch weight was significantly affected
by different concentrations of ethephon and cytophex sprayed at different
dates after pollination in both seasons.

Conceming the effect of substances, cytophex gave the highest bunch
weight than ethephon (10.41 and 10.17 kg) in the first and second seasons
respectively, followed by ethephon which recorded 10.20 and 9.90 kg,
respectively.However, control palm trees gave the highest Samany bunch
weight in the both seasons (14.17 and 13.75 kg, respectively).The interaction
between substances and concentrations aiso revealed that cytophex gave
the highest Samany bunch weight at all concentrations used than ethephon.

These results are in agreement with Moustafa & seif (1989) who found
that treatment with ethephon reduced the average bunch yield of sewy cv
compared with the untreated ones. On the other side, Hussein et al. (1992)
found that ethephon treatments had no significant effect on bunch weight.

4-1- Fruit weight (g):

Table (3) indicated that ethephon and cytophex treatments significantly
affected fruit weight of Samany cv. by different spraying dates and
concentrations in both seasons.

Respecting to the effect of substances, Samany fruit weights sprayed by
cytophex and ethephon were differed significantly in the first season only.
Howevar, cytophex produced the highest Samany fruit weight than ethephon

(30.75 and 28.49g, respectively) In the first season.

" Regarding to substance concentration, it was clearly noticed that the
highest concentration of both substances produced the highest Samany fruit
weight in both season. 300 ppm of ethephon and cytophex at 60 ppm gave
the highest Samany fruit weight in both seasons, comparing with other
concentrations used.

In addition, the interaction between spraying dates, growth regulators,
and their concentrations indicated that 300 ppm of ethephon sprayed at 6
days after pollination in the 1st and 2nd seasons gave the significant highest
Samany fruit weight comparing with the other ethephon treatments. Also, 60
ppm of cytophex sprayed after 18 days from pollination produced the highest
Samany fruit weight in the first and second seasons of study comparing with
the other cytophex treatments.

These results were in agreement with Ei-Hamady et al. (1979), Moustaf
&Seif (1993) and Kamal (1995) as they found that date palm fruit weight was
increased with ethephon treatments than control. Also, cytophex increased
berry weight of grapes (Reynolds et al., 1992) and mango fruit weight
(Notodimedijo, 1998). - T

4-2- Flesh welght (g): | )

Samany flesh weight was significantly affected by different
concentrations of ethephon and cytophex at different dates during fruit
development in both seasons (Table, 4).
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Table (2): Effect of spraying date and different concentrations of ethephon and
cytophex on Samany bunch weight during 2003- 2004 seasons.

Seasons | Spraying Ethephone {(pmm) Cytophex (pmm General
date rfdays 0.0 100 Y200 | 300 | Mean | 0.0 20 40 | 60 | Meen [ mean
after - o
polination) )
2003 6 14.17 | 1042 [ 875183311042 1 14.17 | 10.67 | 9.00 [ 8.50 | 10.58 iO.&]
12 1417 [ 10.17 | 8.50 | 8.8 | 10.23 | 14.17 | 1042 | 8.75 | 8.42 | 10.44 lO.}L]
18 14,17 | 10.00 | 8.08 | 7.58 | 9.96 | 14.17 | 10.25 | 8.43 | 8.00 | 10.21 l0.00J
F Mean 14.17 | 10.19 | 8.44 | 8.00 | 10.20 | 14.17 | 10.44 | 8.73 | 8.31 | 10.41 lO.M
2004 6 13.75 | 10.17 | 8.17 | 8.8 [ 10.04 | 13.75 | 10.50 | 8.92 | 8.42 | 1040 | 10.22 |
12 13,75 1 10.00 | 833 | 7.67| 994 | 13.75 ] 10.00 | 8.75 | 8.25 | 10.19 10.@
18 3751 992 (783733 971 113,75 | 992 | 825|757 992 9.81 J
Mean 1375 [ 10.03 | 8.11 | 7.69 ) 990 | 13.75 | 10.14 | 8.64 | 8.14 [ 10.17 10.03:]
6 13.96 [ 1029 | 846 [ 8.21 | 1023 | 13.96 | 10.58 | 3.96 | 8.46 | 10.49 lD.M
12 13.06 | 10.08 | 8.42| 7.87 [ 10.08 | 13.96 | 1021 | 8.75 | 8.33 | 10.31 lO.lu
18 13.96 | 9.96 | 7.96 [ 7.46 | 9.83 | 13.9¢ | 10.08 | 8.34 | 7.87 | 10.06 | 9.94
E Mean 13.96 { 10.11 [ 8.28 | 7.85 [ 10.05 | 13.96 | 10.29 | 8.68 | 8§22 | 10.29 | 1017
LSD at 5% level for:
Season 2003-2004 C
Substances (A): 0.251 Date of sample : D 0251
Concentration {B): 0.355 AxD 0.355
AxB: 0.503 BxD 0.503
Date of spraying (c¢):  0.308 AxBxD 0.711
AxC: 0.435 - CxD 0.435
BxC: 0.616 AxCxD 0.616
AxBxC: 0.871 BxCxD 0.871
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Table (3): Effect of spraying date and different concentrations of ethephon and

cytophex on Samany fruit weight (g) during 2003 - 2004 seasons .

6631

2003 Season
Spraying | Sampling 1 (ppay Cytephex (ppm)
Date 1 (ppoy] : _..E_._I!l’_._,_T . _é .
date “_';";’ 00 100 | 20 | M| = 00 | w0 | @ |Z |E i
v
pollimation )
6 davs t13 19.29 237 2500 ) 607 | 2353 19.%9 2293 ) IS00 4 2653 | 2344} 235)
afver 133 2424 8.13 2832 | 2096 | 2767 4.4 2704 ) 340 ) 32 NG
polinution 143 _ 2893 30.78 317632281 3094 2894 | 3105 ] 33.20 | 3555 {3218 )| 3156
Harvest 30.60 133 3333 1401 W 30.60 Mot | 3600 ¢ 1181 ] 3136 ) 32382
Mean 2577 28.75 29.65 32101 29.07 23.717 2899 | 3068 | 31.43 20.97 29.52
L2 davs 113 9.2 23.43 24.33 2163 | 23.69 19.29 2443 | 25.70 | 648 3.98 | 23.83
after 138 2424 28.12 2.6 2918 | 2769 | 42 3117 | 3197 | 3348 30.21 28.9:
pollination ¥ 3593 [ 3939 | 3029 [ 3138 | 3000 | 3909 | 3330 | 3387 | 5503 ] 33.05 | 313
Harvest 30.60 32.03 3364 | 3531 3289 30.60 36.6 3653 | 4265 | 3639 | M
Mean 1577 28.26 2922 | 3104 2857 257 3143 1 3200 | 3464 | 3096 | 2976
18 days 113 ] 9.29 23.01 2399 | 2480 | 2237 19.29 2503 { 2598 | 26.59 4.22 | 2349
after 138 3324 26.13 2693 | 28977 X657 4.4 31.23 § 3207 | 34.11 | 3040 28.49
pollination. | V48 3934 | 2836 | 2964 | 2097 ] 923 | 2894 | 3406 | 3543 | 3638 | 3368 | 3143
Harvest 30.60 31.89 33.68 3494 1 32178 30.60 36.15 | 3827 | 4311 | 3714 34.96
Mean 25.77 21.35 28.56 2967 ) 2733 2571 3162 | 3294 | 3502 | 31.34 29.59
General Mean 377} 82 [ 2904 [ 3094 | 849 | 2577 | 3068 | 3187 | 3469 | 3075 | e
LS.Da5% Level for
Spraving date(A) = 0.2 [{:E1n] =0.480 {AxBsDn =0.332
Substances{B)_ 0,240 {AxBAO) = 0.832 {CxDn = 0.679
AxB) = 0.416 Date of SacplelDn = 0339 (AsCxD) x1.17
Concenuration (C) = 0.3 {AxD) = G.588 {BxCxn = 0.961
(AXC) = 0.583 (BxDh = 0.430 {AxBxCxIn « = .66
2004 Season
Spraying { Sampling Eu n {ppay Cytaphex (ppm) ,
Date = % -E s
ke (dorsh 00 wo | e | 300 £ 00 o | o | 60 | 2 |ZZ
pullination
& duvs 113 tv 27 23.00 511 2703 233,15 19.27 R REE RV EERIE 153
.Il‘h.'r 138 2353 26.57 3.0 19.06 26.80 2135 23403 2654 | 3735t 25.41 2518
pollinati 143 29 00 30.28 31.17 32361 3070 20.00 61t 2896 [ 3091 1 2874 29.72
Harvest 30,61 31462 33.13 £0.52 33.97 30.61 3030 | 3138 | 3164 | 3186 33291
Mean 2561 15.02 29 34 3221 2881 15.61 2533 | 27.09 § 2938 | 2633 27.82
12 dovs [ 113 19.27 23142 4.0 27.33 23.61 1927 2304 | 2506 | 2733 | 3370 23.606
;“ﬂ'_ 138 23.53 276t 33.53 29.59 21.32 2335 2508 | 3823 | 3043 | 2703 274
polli 148 2000 m 33 3043 31 50 2093 W0 31.29 3200 | 3362 | 3125 30.60
flarvest 30.601 3166 3143 34 85 R NEY 30.61 3274 3715 36.83 3373 3193
Meuun 25.61 23.01 28 33 82 2832 25 61 MW | 3006 it 23 93 2363
18 davs 113 v 27 2195 3376 3.2 2236 1927 2374 1 2 05 | 3372 2314
:ll'u.r 108 2333 26.00 B4 2852 3625 2355 7.93 Mh 3007 | 2766 26.96
polli 1438 2000 313 29.5 2932 M1 20.00 577 30.6} 3344 1 070 991
Harvest |~ 30.61 3t 83 33.28 34.55 3257 30.61 0.36 | 3311 1276 | 35.26 3391
Meoan 23.61 123 28.53 20.29 2762 5.6 75 01 3208 | 3334 28.23
Geaeral Meau 25.61 2776 28.8% 078 2825 25.61 3711 20.02 3106 § 2820 | e
L3 Da§% Level for
s Spraympdate (A) =023 Gy =} 347 1A = 602
Substancesi 1) =0 {71 (AU =0).60:2 (Cady = 0492
1Ax =301 Dawe of Samphet 1} =0 230 tAxCD =0 332
Coucentcation (C) =024+ faxD) = U4 180Dy = 3493
1AxCy =042 [RiE13]] = 047 A = |2
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Table (4): Effect of spraying date and different concentrations of ethephon and
cytophex on Samany fruit flesh weight (g) during 2003-2004 seasons.

2003 Season
Spraving Sampling Ethephan (ppon Crtophex (ppny) _
Date g < E
oy a 24 = s
date ‘:"'.l-:"_' 0.0 wo | 20 w0 | 2 o0 | .20 40 w |3 | EZ
poliiization ~
6 duvx 113 1743 2138 ¥ a1 un 1742 ] 2502 1 2523 | 2370 { 2159 [ 263
alter 138 R 26.07 3638 | 2767 | 2557 PR 2585 | 2640 | 3057 | 3627 ] 1892
polllpation | 148 36.72 8.5 2961 | 39.43 | JR.57 1672 | 2883 { 3091 | 3256 | 29.73 | 29.16
Harvest 2812 20.87 3090 | 36921 3l.W 2812 ] 3159 [ 3382 | 3952 | 3326 1 3235
Mean 23.62 16.57 21.56 | 29.55 | 26.83 2362 | 2082 ] 2861 | 3084 | 27721 27.28
12 davs 1 113 17.42 21.53 2233 | 2364 | N.73 1742 | 2250 | 23.35 | 24.37 [ 230 11.81
afer 138 3.2 15,95 26.55 | 2752 25.56 2321 2000 | Y980 | 3114 { 2807 | 2682
pollinatl 148 26.72 26.92 18.05 | 38.69 | 27.59 2672 | 300 | 3055 | 33.21 | 3064 | 29.12
Harvest 28.12 29.06 31.03 233 | 3014 28.12 [ 3351 | 3393 | 3934 | 3372 | 3193
Mean 23.62 25.87 2699 | 2355 | 2.2 2362 | 2906 | 29.77 | 32.00 [ 861 | 27.43
18 davs 113 7.42 21.05 2199 [ 2273 | 20.80 1742 | 2307 | 2404 | 2446 | 2225 [ 2152
alter 138 23.21 1391 4.7 {2667 | 2439 2.2 20.13 | 29.80 | 31.78 | 2923 ] 2686
pollinatlon 143 26.72 25.69 714 | 2740 | 3674 26.72 161 | 3276 | 3372 1.20 | 2897
Harvest 28.12 28.69 30.77 198 | 29.89 2812 {3319 | 3520 | 4024 | 3419 | 3203
Mean 23.62 483 3617 | 2719 | 2543 2362 [ 2925 | 30.45 | 3255 [ 2897 | 2721
General Mean 23.62 25.76 2691 | 28.43 | 26.18 2367 | 2838 | 2960 | 3213 [ 2843 | ~em-
LSDats%® Level for
Spravingdate(A} =0.209 {BxC) =0.493 {AxBxDn =037
Substances(B)_ =0.244 1AxBCY = 0,347 (CxDy = 0.691
(AxBy =0423  Daeof SampletDy = 0345 (AxCxDn =119
Concentration (C) = 0315 1AxDY = 0.599 (BxCaDy = (.978
[EX1a] = 0.399 (BxD = 0.139 {AxBxCaDy » =169
2004 Season
‘— Spruyin?' Sa;l;zl:ng F - E"“l?ﬂﬁl", (ppmn ] . l _C"“’E["" (ppm) 1 . . |
e ] g g
date ‘:;-‘e ? 00 100 mo [ 3eo i vl 2 w0 | e 2 1:2 |
pliinion i
& duvs 113 1752 2178 [ [0 2 | 1782 1343 19(10 19 62’ 1§§2 230
after 138 21.68 2163 26.09 26 36 3132 2168 21.98 2437 35733 | 2336 24 0'-_?
poltination [ 148 206.53 23.23 2000 042 23.33 26 33 3391 | 2677 2772 | 6 7 20
IHarvest 2772 29.27 30.65 37 i3 3123 2172 2337 3™ 4 29 i0 2073
Mcean 23.37 25.08 27.29 .71 26.59 23.37 2308 | 199 1666 | 14.35 2538
12 days ] 13 17.52 21 54 223 (217 NP 17.52 .12 | 232 1529 [ 217 2% !f
;flm". [Ri] 21.68 25.64 26.51 27 3 23 30 11.08 2394 26.16 38.00 | 3497 3:{ 13
pullisation | 148 26.33 27.07 2799 | 2360 | 2755 635 | %96 | 2085 | 2987 | 881 | 818
Hagvest 7 8 76 2986 | 31638 9 Sy 331 (9350 | 3244 [ 3357 [ 3074 ] 3012 o
Meun | 2331 2375 .67 | 2829 | .00 3337 [ 1588 TR Y92 | 2631 ] 2630
18 davs I 1) 17352 21.02 2132 2336 .65 1752 27 3.82 24.00 :‘l 7!_! 203
after | b8 2068 | 2403 | 2475 [ 263 [ 430 | 68 25811 2689 | 2783 [ 3555 ] 2487
polii = 148 -—] 2635 33.60 7.02 | 37.27 2661 2635 2611 33.03 397 { 8w 7.3
[ Haurvest 3773 | 3862 | 30.37 [ 3112 | 96} 3777 | 2736 | 3006 | 3401 | w00 | 3oul
. e [ 2337 | 3487 | 3500 | 3600 | 2337 | 3337 | 3523 [ 3733 | 3968 | S 43 | 3585 |
— eneralMean | 2337 33T Y668 | 3330 ] 596 2337 [ 2477 [ 2675 ] 3831 [ 3535 | e i
LS Dat 3% Level for
Spraving date (A) al.]2d (BxCy =} 338 (AxDDy =} 634
SubstancesiB) a2 0.183 {AxBACY =0 $35 {CxDn 203517
VAR =037 Daic of Samplet1D) = 238 1A =) §96
Concenwation (C) =0.253 LAXD) = 48 1BxCxD) =073
(AxC) =0.518 (BaDy =036 (AxBxCxDs = 1.26
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. Regarding to the effect of substances, cytophex produced the highest
Samany flesh weight than ethephon. As for the concentration of substance, it
was clearly noticed that the highest concentration of both substances raised
Samany flesh weight. (28.43 and 28.30 g) for ethephon and (32.13 and

- 28:51 g) for cytophex.

The interaction of spraying date, substances used and concentrations
revegled that 60 ppm of cytophex sprayed at 18 days after pollination
produced the highest Samany flesh weight (40.24 g) in the first season
comparing with other treatments. While, in the second season, 300 ppm of
ethephon sprayed at 6 days after pollination gave the highest Samany flesh
weight (29.55 g).

These results are in agreement with Moustafa & seif (1989) and Bassal
& El-Deeb (2003) as they found that ethephon in the high concentration
increased flesh weight of date palm fruits.

4-3- Seed welght:

Data presented in table (5) revealed that ethephon sprayed at 300 ppm
or cytophex at 60 ppm after 6 days from pollination raised seed weight
compared with other tested concentrations and control at different spraying
dates. However, no significant differences were found between spraying
dates of ethephon at 300 ppm or cytophex at 60 ppm. This trend was
generally observed in both seasons.

§- Frult dimensions:
5-1- Fruit length (cm):

Samany fruit length was significantly affected by different concentrations
of ethephon and cytophex at different dates development in both seasons
(Table, 6). : :

Concemning the effect of spraying date, spraying after 12 days of
pollination recorded increasing in Samany fruit iength (5.48 cm) followed by
18 and 6 days after pollination (5.32 and 5.15 cm, respectively) in the first
season. While, in the second, season spraying after 18days after pollination
showed significant increment in Samany fruit length (5.62 cm).

Respecting to the effect of substances, Samany fruit length was
significantly affected by spraying cytophex or ethephon regardless spraying
dates as compared with control in both seasons. However, no significant
differences could be detected between the means of both substances.

Regarding to the concentration, it was clearly noticed that the highest
concentration of both substances produced the highest Samany fruit length in
both seasons. Ethephon at 300 ppm or cytophex at 60 ppm gave the highest
Samani fruit length in both seascns, comparing with ‘other used
concentrations.

The interaction between spraying date, substance, and their
ccncentrations indicated that 300 ppm of ethephon sprayed at 12 or 18 days
. after poliination gave the higest Samany fruit length comparing with other
Interactions. Meanwhile, cytophex at 60 ppm at any tested spraying dates
had the highest effect on increasing fruit fength.
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Table (5): Effect of spraying date and different concentrations of ethephon and
cytophex on Samany seed weight (g) during 2003 - 2004 seasons .

2003 Season
Spraying | Sampling Ethephon (ppu Criophex (ppru)
Date = = E -
b5 ™
date ‘:;-:' 0 10 mwo | M ;’ 0o 0 " o | £ z ;’
pollingtivny
6 days 113 &7 00 1.80 1.87 .36 37 £.923 1.77 1.83 1835 (K3
alter 138 203 2.06 98 .2 209 1,03 2.08 1.95 228 208 2.05
pollinatlon 148 pRev] 2.26 2.16 2.38 237 2.2 2.2 i 293 143 290
Harvest 2.48 .51 2.4 3.17 2.65 2.43 245 PRy 3.29 2.62 264
Mean 215 218 2.09 253 224 215 217 2.07 .59 124 244
12 days 113 1.87 1.9% 1.9 204 1.96 1.87 .93 1.93 242 1.97 1.97
aher 138 2.03 217 200 2.20 214 2.03 2.08 211 2.34 214 14
pollinatlon 148 322 247 .24 2.69 2.40 223 2.38 235 273 239 240
Harvest 2.4 297 2.60 2.98 2.76 .48 3.10 2.59 331 237 231
Me_'a_n 2.15 2.39 2.23 2,49 231 2.15 2.37 2.24 262 2.39 233
18 days 13 1.87 1.96 1.99 207 1.97 187 1.96 1.94 243 197 [.97
after 3 2.03 2.22 2.15 .30 2.17 .03 210 227 2.33 2.18 2.18
pollinad 48 2.22 .67 2.50 2357 149 2.22 246 2.63 236 | 248 248
Harvest .38 3.2t 2.91 197 2.89 248 .96 3.07 187 2.84 287
Mecan 2.15 251 139 2.48 238 215 237 249 137 237 137
General Mean 2.15 236 2.4 25 23 213 2.30 2.27 1.56 232 | semsean
L.5.D a1 5% Lewl for
Spraying datel A) =0.046 {BxCy =0.076 {AxBxD) =0.132
Substances(B1_ =N.§ (AxBxC) = 0132 {CxDn =0108
(AzBY = 0.066 Date of Sample{D) = 0.054 (AxCxD) =0.137
Concemration (C) = 0.054 (AxDy = (093 {BxCxD) {152
tAxC) = 0.003 (BxDh = 0076 {AxBzCaD) . =10 204
2004 Season
Sprayving Sampling Ethephon (ppm) Cytophex (ppity | _
Date = H £z
date ‘:r't{ :’ 0.0 104 w0 | 0 2 0.4 20 1 50 z | 33
pullination
6 duvs 15 1.76 §.82 1.76 1.82 1.79 1.76 193 1 30 132 133 131
alter 138 1.87 193 1.94 2.20 £.99 1 87 2.05 197 22 2(:1-1 20l
pollinution 148 245 208 2.08 294 2.38 243 217 218 318 230 244
tHaevest 239 233 2.50 3.17 273 .30 2.43 247 322 73 274
Mean 2.4 104 2.07 2.53 112 2.4 215 211 2063 213 115
12 davs L1} 1.76 .87 191 201 1.39 1.76 1.92 1 95 203 1492 190
;m_"_ 138 187 1 97 2.02 223 202 .87 204 207 234 2u8 2035
pollination 148 245 2.7 216 in 240 243 232 224 275 244 242
Harvest 239 2.90 137 317 .80 1,89 334 162 3306 RS 2
Mean 32 1.25 216 2353 229 2.3 258 112 200 236 231
18 davs 11} 1.76 1.93 194 2.00 191 1.76 1.95 197 205 193 1492
nm";' 118 1.37 2.04 109 219 .03 1.87 212 222 333 211 » 0%
poliination 148 245 2.53 ) 2.35 250 2.43 2.65 238 247 134 252
Earvest 2.89 321 291 281 EEH 289 kL] 313 233 304 300
Mean 2.24 243 236 2.39 238 14 2.50 2.48 240 23 2.3
General Mean 223 2.24 2.20 2.33 229 el 234 2.27 234 235 | e
L.5.D at 5% Level for
Spraving date (A) 206 (B =0.105  (AxBsun =0 131
Sobstancei ) =0.052 LAXBC) =0,131 {CxDn = UL
(A<l = 0.000 Date of Samplei D) =0 074 {ACxn =0 137
Congentration {C) =0.074 (AxDy =012 (3xCxDy = 0.210
(AxC) =0.128 {8xDn = 0103 (AxBxCxDi = 0363
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Table(6): Effect of spraying date and different concentrations of
ethephon and cytophex on Samany fruit length (cm) during

2003 - 2004 seasons.
2003 Season
Spraying | Sampling Ethephon (ppm) hex )
Date 5 E i
dute (days) 5 g
el (X 160 200 | 300 = 00 0 “ 0 5=
Ilinativn
6 days 13 4.20 4.50 5.03 5.10 4.7] 4.20 4.60 4.87 5.20 4.76 4.73
alter 138 4.50 4.60 3.1 $.30 4.83 4.50 5.03 5.30 4.47 5.19 5.04
pottination 188 487 | 497 | 537 | 530 | S17 | 487 | 33 | 560 | 390 | 845 | 830
Harvest 5.10 530 5.57 5.67 5.4 5.10 .63 5.77 5.83 5.65 553
Mean 4,67 4.34 5.27 5.39 5.04 4.67 5.13 5.38 5.5 5.26 5.15
12 duys 113 4.20 4.63 5.10 5.27 4.80 4.20 4.60 .10 5.20 4.77 4,78
:l'lel' 138 4.50 4.90 $.40 5.53 5.08 4.50 13 ] 5.63 5.1 3.1l
poll 148 487 | §27 | s567 | 577 | 39 | 487 | 533 | 60 | 3.80 | 540 | $39
Hirvest 5.10 5.57 5.713 5.87 5.59 5.10 .70 5.83 5.90 .63 5.6}
Mean 4.67 5.12 547 5.61 5.47 4.67 5.19 5.47 3.63 549 5.48
18 duys 113 4.20 4.1 5.23 5.40 4.90 4.30 5.03 .10 53] 4.91 4.90
alier 138 350 | 337 | 530 | 530 | 337 456 | 530 | 553 | 560 | 523 | 528
potlination | 198 487 | 557 | 8567 | 877 | 547 | 487 | 550 | 873 | 580 | 347 | 547
TTurvest 510 573 . 5.90 5.62 5.10 5.87 5.90 5.90 5.69 5.65
Mean 467 5.36 §.54 5.69 5.31 4.67 5.42 3.57 5.66 §.33 532
Geueral Mean $.67 5.1 543 5.56 5.19 4.67 5.26 547 5.61 5.2§ —
LS.Dat 5% Level for
Spraying date(A) =022  (BxC) =0.036  (AxBxD) ~0.026
Substances(B)_ =0.018 (AxBxC) = {062 (CxD) = 0.050
(AxB) =0.031 Date of Sample{D) = 0,025 {AxCxD) = (.088
Concentration (C) = 0025 (AxD) = 0044  (BxCxD) =00n2
{AxC) = 0.044 {BxD) = 0035 (AxBxCxD) =(.124
2004 Season
Spraying Sumpling Etheplion (ppm) Cytophex {ppm) -
Date g s | Eg
date (days) o S [ ]
alter 0.0 100 00 300 = 0.0 20 40 60 = 6 x
{lination
1) 4.73 4.83 5.00 5.13 4.9 4.73 4.7 .20 .47 [X 4.9¢
G.‘r'.':’}' I8 517 337 54 63 31 517 s §1ﬁ 70 ?r]r 4
poliination [T 3.43 5.50 5.7 5.80 62 5.4 5.70 $.80 1.83 L %7} 5.6
Jiarvest 5.60 5.30 6.00 6.13 5.83 5.60 5.97 6.10 6.10 5.98 5.93
Mean 5.21 5.35 5.55 5.67 5.45 5.23 5.44 5.67 577 5.56 5.51
12 davs 113 4.73 5.17 .17 5.33 5.10 4.73 547 5.30 §.33 5.13 5.11
al'u:: 138 5.17 §.57 5.67 587 5.57 5.17 5.43 5.70 5.37 5.52 5.54
poltination 143 543 5.87 5.90 6.10 5.82 5.43 5.53 5.90 597 5.71 5.76
Harvest 5.50 6.07 6.17 6.40) 5.06 §.60 5.70 6.20 6.30 5.95 6.00
Mean 523 5.67 5.72 5.92 5.63 523 5.46 5.77 5.84 5.57 5.50
18 days 113 4.73 5.13 5.20 5.2 $.07 4.73 5.27 543 547 5.22 5.14
e 133 517|547 S63 | 567 | 548 $17 [ 570 | 577 | 580 | 561 [ 3.5
ollination 148 543 5.67 5.80 6,00 5.72 .43 590 5.90 6.00 5.81 16
? Harvest 5.60 5.93 6.20 6.33 5.01 5.60 6.10 6.27 6.33 6.07 6.04
L dlean 5.23 555 5.7% 581 | 557 5.23 574 | 584 | 590 | 568 | 562
l General Mean 3.2) 352 5.66 5.30 5.55 5.23 5.55 3.76 5.4 5.59 ————
LS.D ot 5% Lewel for
Spraying date (A) =0,034 (8xC) =0 056 (AxBxD) =0.098
Sobstances(3)_ =(.028 {AxBxC) =0.098 (CxD) = 0.030
{Ax0) = (.049 Date of Sample(D) =0.040 {AxCxD) =0.139
Concenuration (C) =0.040 (AxD) = 0.065 {BxCxD) = 013
{AxC) = 0.069 (BxD) = 5058 (AxBxCxD) = 0.197
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These results were in agreement with Moustafa & Seif (1989) who found
that date palm fruit length was increased with ethephon 300 ppm than other
treatments.

5-2- Fruit dlameter (cm):

Data in table (7) indicated that Samany fruit diameter was affected by
ethephon and cytophex at different concentration and dates of application in
both seasons. However, spraying with cytophex at the first season was more
offective than ethephon in this respect, meanwhile; they were significantly
equal at the second season.

Conceming the effect of spraying date, there was an increase in fruit
diameter by late spray (18 days after pollination) of cytophex in both seasons.

Concentration of substance produced the greatest effect on Samany
fruit diameter in both seasons. 300 ppm of ethephon and 60 ppm of cytophex
gave the highest significantly Samany fruit diameter comparing with other
concentrations used in both seasons.

Moreover, the interactions between spraying date, tested substances
and their concentrations revealed that the greatest diameter at harvest was
obtained with 300ppm ethephon sprayed after 12 and 6 days from pollination
in the first and second seasons, respectively. Meanwhile, 60 ppm cytophex
produced the greatest fruit diameter in both seasons.

The above mentioned resuits are in the same line with El-Hamady et al.
(1979) and Bassal & El -Deeb (2003) as thay found that ethephon treatments
increasead fruit diameter of date palm than control.

6- Frult size (cm®):

Data presented in-table (8) indicated that the tested substances at
ditferent concentrations and dates of spray significantly atfected Samany fruit
size in both seasons. However, cytophex was more effactive than ethephon
in the second season but they were equal in the first season.

Conceming the effect of spraying date, spraying after 12 days of
pollination recorcded much increase In “fruit size in the first season, but
spraying after 6 days was batter in the second season. Meanwhile, late spray
(18 days after pollination) was the best for cytophex in both seasons.

Regarding to the substance concentration, it was clearly noticed that the
highest concentration of both substances raised Samany fruit size in both
seasons, respectively comparing with other concentrations used.

Moreover the interactions between spraying date, substances, and their
concentrations, indicated that the highest Samany fruit size at harvest was
produced by 300 ppm ethephon sprayed after 12 or 6 days from polfination
in the first and second séasons respectively, and with 60 ppm cytophex
sprayed after 12 or 18 days from pollination in both seasons.

The above mentioned resulfs are parailel with E-Hamady (1993), Kamal
(1995) and Bassal and El Deeb (2003) with date paim and Notodimedjo
(1998) with mango as they found increase in fruit size by spraying these
substances.
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Table (7): Effect of spraying date and diftferent concentrations of ethephon and

cytophex on Samany fruit diameter (cm) duriag 2003 - 2004 seasons.

2003 Season
Spraying | Sampling Eihephon (ppm) Crytophex ippm) _
Date = = 2z
o
date Desind oo | wo | 20 |20 | £ w || w0 | o |F _! £
pollination
P 13° 243 157 170 293 .06 243 N 293 313 131 273
i 138 377 | 287 | 307 [ aa0 | 2905 | 277 | 513 [ 33 | %50 | iie | s
pollination 148 2.90 3.07 27 3.37 .13 1) 3.33 343 360 | 3.3 3.23
Harvest 3.20 3.7 347 3.50 .36 10 3.33 163 3.30 3.54 3.45%
Mean 2.82 194 312 3.22 03 2.82 3.19 3.31 3.51 3.21 312
12 dave 3 333|290 | R3[| 310 376 | =37 | i%: | w0 | 3 | 336 | 2%
;l'u;. (KT} 277 290 3.23 3.30 3.03 I 3.20 340 337 | 323 304
pollination 148 290 3.27 143 3.50 . 1.90 3.30 350 | 393 | 336 3.3t
Harvest 3.20 343 3.60 3.70 3.48 3.20 350 3.67 3.80 3.53 3.51
Mean 2.82 307 3.27 3.40 3.14 B2 3.21 339 3.37 3.25 319
18 days 113 243 .73 283 3.20 280 243 183 3.07 347 287 283
afer 138 2.77 A1) 3.23 3.33 3.11 2717 307 347 3.57 22 3.6
polinati 148 2.90 3.33 3.4 353 330 290 3.27 360 | 377 | 3.3 334
Harvest .30 3.57 3.6 3.63 3.5 320 347 3.73 3.90 337 3.54
Mean 332 119 }.28 342 3.43 3.82 16 3.47 3.60 3.3 347
General Mean 382 | 307 | 333 | 335 | 337 | 382 | 319 | 339 | 336 | 349 | o
[.S.Dat 3% Leve! for
Spraving dawl A} =0.020 (Bx(O) =0.032 (AxBxD} =0.056
Substances(B) =0.H6 (AxBxC) =0.056 {CxDY =0.046
{AxB) =0.028 Date of Samplet D) =0.023 (AxCxD) =0.080
Concentration {C) =0.023 {AxD) =0.040 (BxCuD) =0.080
(AXC}H =000 (BxD) =0.032 {AXBACxD) =0 0635
2004 Season
Spruving | Sampling Ethephon (ppm) Crtophes (ppm) -
ate H 3 | Ed
date ‘:‘-::’ wo 100 0 | 2 0.0 w | an 60 : i3
pultindition
€ duve 113 130 2.83 297 3.00 200 2.30 2.83 293 300 .39 89
al'le‘r 133 kN 307 3.20 3.37 i 3.20 3.03 120 317 317 319
pollicution B4 3.27 3.23 3.37 330 3.34 3.27 313 330 3.3 326 330
Harvest 3.40 3.53 5N 370 333 340 327 340 3.33 340 347
Meun 3.7 517 3.27 3.59 3.28 317 307 3.21 3.29 318 3
12 davs (1] 2R0 3.00 3.07 3.13 3.00 230 28] 297 3.00 200 295
after 138 3.0 327 3.30 3.37 328 3.10 3.30 3.20 EX 1) 3.27 3.28
poltinativn 148 37 3.37 147 353 341 327 340 3.30 3.50 3537 339
Harvest 3.40 347 3.57 3.67 3353 340 3.47 3.40 3.67 3.43 351
Mean 37 3.27 135 3.42 3.30 347 3.25 3.2 339 3 3
19 davs 113 280 2,37 297 3.03 292 2.30 3.00 3.07 3o 293 195
anc; 138 3.20 317 3.23 337 3.23 3.20 3.3 3.37 3.27 X 325
pollistition 148 o 3.27 53.37 340 333 327 34 3.50 37 342 337
Harvest 3.40 340 3.50 357 347 3.40 3.47 3.60 367 3.53 330
Mean 317 37 ) 3.33 333 3.7 3.30 338 3.37 330 i
General Mean 317 3.3t 3.30 338 3.26 3.17 321 327 3.35 335 | e
L3 Dat 5% Level for E
Speaving dawe (A) =0.015 1BxCy =) 41 LAxlD) =0072
Subsiances ) =0.020 (AxBxC) =0.072 (CaD) 20 058
tAxDY =0.036 Date of SampletD1 =().029 1AXCaDy =0 101
Concentration () =(.029 {AxDy =) 050 1Bxial) a0 R
1ANC) =(.050 {BxD} w041 (AxBxCxDn =(0,]144
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Table (8): Effect of spraying date and different concentrations of ethephon and
cytophex on Samany fruit size {cm®) during 2003 - 2004 seasons .

2003 Season
Spraying Sampling Ethephon (ppm) Crtophex (ppan -
oo i i &3
date ‘::l-‘r:’ 0.0 100 00 | we | 2 00 w | 40 | 6 | % iz
poilination .
6 days 13 §3.33 3.00 18.83 .17 17.83 .33 1433 | 17.00 00 | 1566 [ 1673
aftec 33 8.93 23.97 2600 | X853 | 2136 3.93 3367 | 1567 83 | 24.02 14,19
polilnation 48 23.17 2783 30.67 | 3133 | 2825 2317 | 2633 | 23.00 | 33.17 | 1767 | 279
Ilarvest 29.17 JL67 33.00 | 3450 | 32.08 2997 | 3130 | 3217 | 3667 | 3238 | 321
Mean 21.13 25.37 27.13 28.8% 25.63 21.45 2371 | 2571 | 29.07 | 2493 158
12 days 113 13.33 19.83 2100 | 2317 19.33 13.33 767 | 2057 | 2117 | (3.08 8.71
after 138 18.93 28.00 29.67 30.67 26.82 18.93 24.50 | 2847 | 3033 | 23.56 6.19
[ 148 23,17 31.50 3167 34.33 3042 23,17 2000 | 31.00 | 3400 | 2929 .86
i Harvest 2917 34.67 35.67 33.00 | 3438 29.17 33.13 | 3300 | 37.00 332 | 3385
Mean 21.15 28.50 { 2975 3154 27.73 21.15 26.08 | 2841 3063 | 16.57 27.45
18 davs 113 13.33 16.00 16.00 17.33 15.66 13.33 17.17 18.33 1933 | 17.0% 16.33
aﬂel." 138 18.93 24.67 24.00 Xi.67 23.82 18.93 700 [ 2785 [ X883 [ 25.65 2473
pollination 138 3317 | 2900 | 2033 | 3367 | 2879 | 2317 | 2980 | 30.67 | 3183 | 2887 | 28>
Harvest 29.17 33.00 33.33 37.00 | 3325 29.17 33.00 | 3433 | 3667 | 33.29 3327
Mean .15 23.67 25.19 28.92 25.38 21.15 2074 | 2779 | 2907 | 26.21 23.80
General Mean 2115 26.51 27.56 29.73 | 26.25 2015 25.51 2730 | 2965 | 3590 | .-
LS.Dat 5% Level for
Spraying datef A) 0415 (BxC) =0.678 tAzBxD}Y =[17
Substances(8)_ ., =033 (AxBxC}) =1.17 (CxDn =(.959
(AxB) =0.587 Date of Samplei D) =0.479 (AxCxDY =0.166
Concentration (C) =0.479 (AxD)Y =0.831 (BxCxD) =1.35
(AxC) =0.831 {BxDn =0.678 {AxBzCxD) =233
2004 Season
Spraying Sampling Ethephon (ppmi) Cytophex {ppm) _
Date = s ; -
date (dors) o0 100 wo | dw | E o0 w | 4o | 60 | ;2
pollination
i 1L} 20.00 24.00 2400 26.00 23.30 20.00 300 | 2167 2367 2208 3379
6 g 138 37,00 | 2700 | 3000 | 3867 | 28.07 | 1700 | 2600 | 27.67 | 2783 T 3742 | 2763 |
potti 118 29.00 30.00 33.67 3400 31.67 20.00 000 [ 5000 3100 | 2075 KNk
Harvest 31.67 32.50 31.00 39.67 33.71 31.67 31.33 3233 | 3433 [ 5141 33.00
Mean 16.72 28.38 29.67 32.08 29.26 2692 27.08 2817 | 29.21 2784 23.56
12 days 113 2000 25.00 26.00 2433 23.83 20.00 3200 | 23.67 | 2483 | 2262 13 .3'\
;nﬂ'_ 138 27.00 J0.00 3.00 30.67 20.92 27.00 28.00 | 29.33 335 | 8™ 2‘)..-2
polti 148 29.00 30.33 34.00 3500 | 322 20.00 3200 [ 3200 [ 3300 ! 3150 3l 33%
Harvest 367 3233 36.67 37.33 34.30 3167 33.67 | 3467 3600 | 300 342
Mean 26.92 29.54 37 3233 30.24 36.92 2592 2092 | 35817 | 29.23 M7
18 davs 113 30.00 20.67 23.00 26.33 22.50 20.00 2200 | MO0 | 2600 | 23.00 n 7?
al'u:ll' 133 27.00 27.00 28.00 30.00 28.00 27.00 29.17 1067 | 3300 | W46 23.73
o 148 000 | 500 | 2930 | 3133 | 2046 | 2900 | 30.00 | 3367 | 3517 | 3196 | 3071
M [larvest 31.67 30.00 [~ 31.60 31.00 3167 31.67 34.00 | 35.33 37.00 | 3430 3308
Mcan 26.92 26.42 27.88 30.42 27.91 26.92 287 30.67 3334 | 2973 133
General Mean 26.92 28.11 29.90 3161 29.13 10.92 23.26 1058 | 3097 | 2803 | e ‘
L.S.D a1 5% Level for
Spraying datc (A} =0 276 (BxCt =0.450 tAXBAD) =0 730
Sobstances{B) =0.225 {AxBxCh = 0.780 (CxDy =0.637
{AxB) =0390  Date of Sample( D} = 0318 (AxCxD) =110
Concentration (Ch = 0.313 (A = 0.352 (BxCiDh = 0901
1Ax0) = 0.552 (BxDy = 0.450 (ARBRCDh =156
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7- Frult firmness (kg/em’):

Data in table (9) indicated that Samany fruit firmness was significantly
not affected by different concentrations of ethephon and cytophex at different
concentration and dates of application in the first season. Meanwhlle in the
second season there were significant reduction due to spraying of both
chemicals specially at high concentration (200 and 300 ppm of ethephon or
40 and 60 ppm of cytophex) at early spraying date (6 days after pollination)
and all tested concentrations when sprayed at 12 or 18 days after pollination.

Regarding to the substances under study, sthephon resulted in lower
Samany fruit firmness in both seasons compared with cytophex, but
differences between them were insignificant.

Conceming the interaction between spraying dates, substance, and their
concentrations; 300 ppm of ethephon and 60 ppm cytophex sprayed at 18
days after poliination in the 1st and 2nd seasons gave the lowest Samany
fruit firmness, respectively; comparing with other interactions.

These results are in agreement with El-Azzouni et al (1975) who found
that spraying ethaphon on date palm fruits at 250 ppm reduced the fruit
firmness of Samany and Zaghloul cvs,

8- Fruit content of TSS %:

Samany fruit content of TSS was significantly affected by different
concentrations of ethephon and cytophex at different dates of spraying in
both seasons (Table, 10). However, ethephon was significantly more effective
in this concem than cytophex in the two seasons.

Conceming the effect of spraying dates the two substances under study
spraying after 18 days of pollination recorded increasing in Samany fruit
content of TSS % than other spraying dates in the two seasons.

Regarding the tested concentrations, it was clearly noticed that the
highest concentration of both substances produced the highest Samany fruit
content of TSS in both seasons comparing with other concentrations used.

In addition, the interaction between spraying date, substance and their
concentrations indicated that 300 ppm of ethephon sprayed at 18 days after
pollination in both seasons gave the highest TSS of Samany fruits (28.03
and 29.37% ) comparing with other interactions. Also, 60 ppm of cytophex
sprayed after 12 and 18 days from pollination in the first and second seasons
produced the highest Samany fruit content of TSS (26.74and 29.63%,
raspactively) comparing with other interactions.

These results are in agreement with El-Azzouni (1975), Kamal (1995)
and Bass! and E! Deeb (2003) as they found that date palm fruit TSS were
increased with ethephon treatrnents than control. Also in mango Notodimedijo
(1998) found that cytophex application increased fruit TSS%.

9- Fruit content of total soluble sugars (%):

Table (11) cleared that Samany fruit content of total soluble sugars was
significantly increased by different concentrations of ethephon and cytophex
at different dates in both seasons. Ethephon produced the highest Samany
fruit content of total soluble sugars than cytophex in the first seasons, while;
the opposite was trus in the second season.
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Table (9): Effect of spraying date and ditferent concentrations of ethephon and
cytophex on Samany fruit firmness (kg/cm’) during 2003 - 2004

Scas0ons.
2003 Season
Spraying Sampling Ethephan { ] Cytophex (ppnz} -
Date z £ 2=
date il 0.0 oo | 200 | 300 | £ 0w | 20| 0 | @ |$ |EZ
L
llination
6 davs 113 7.33 7.20 1.03 6.73 7.07 1.33 1.3 1.1 703 | 115 711
after 138 7.00 6.63 6.53 6.40 6.64 7.00 6.50 6.53 640 | 661 6.62
pollination | 148 647 6.40 6.23 §.20 6.32 5.47 6.53 6.43 6.33 6.44 6.38
Harvest 6.27 6.23 6.20 6.10 6.20 6.27 6.30 6.23 6.20 6.23 6.22
Mean 6.77 6.62 6.50 6.36 $.56 6.17 6.62 6.57 649 | 661 6.59
12 davs 13 1.1 7.10 6.90 6.73 101 7.33 7.20 7.10 707 | 1.0 7.10
alter 38 1.00 6.57 6.73 6.63 6.73 7.00 6.53 6.40 637 | 657 6.65
pollination 143 6,47 6.40 6.27 6.13 6.32 6.47 6.33 6.23 6.10 6.23 6.30
Harvest 6.27 6.20 6.10 6.07 6.16 6.27 6.37 6.30 6.20 6.28 6.22
Mean 6.77 6.57 6.50 6.39 6.53 6.77 6.61 6.51 6.43 6.58 6.57
18 days 113 7.33 7.17 6.83 6.70 1.00 1.33 1071 7.07 703 | 112 7.06
afeer 138 7.00 6.53 6.50 6.40 6.61 7.00 6.53 633 6.23 6.52 6.57
poliinati 148 647 6.30 6.17 6.03 §.24 6.47 6.27 6.10 6.13 624 6.24
Harvest 6.27 6.17 65.07 5.97 6.12 6.27 6.07 6.20 6.13 6.17 6.14
Mean 6.77 6.54 6.39 6.27 649 | 677 6.48 6.42 632 | 651 6.50
L General Mean 6.77 6.57 6.46 6.34 6.54 677 6.57 6.50 6.44 6.37 e
LS.Dat 5% Level for
Sprayiag daic(A) =0.037 (BxC) =0.600 (AxBaDy =0.105
Substances{B)_ =0.030 {AxBxC) =0.105 {CxDy =0.085
(AxB) =(.043 Date of Sample(D} =0.042 (AxCxDY =0.143
Concentration {C) =0.042 (AxD) =0.074 {BxCxD) v w21
{AxCY =0,074 {BxD) =0.060 (AxBxCxD) =0.210
2004 Season
Spraying | Sampling Ethephon (ppa) Cytophex (ppm)
Date - - E =
g B = =
date (daye 0.0 w | 20 | 0 | 2 00 0 | o | e ! 2 i L
lNinativn
6 davs 113 7.07 6.90 6.63 06.37 6.79 707 700 6.90 677 697 6.8
afler 138 6.33 630 .40 6.30 6.5) 0.83 663 6.50 6.37 6.58 0.55
poftinativn —— 138 630 6.40 630 6.07 6.29 6.40 640 | 630 | 605 | 632 6.30
| Harvest 6.313 6.27 6.10 6.00 6.17 6.33 633 607 5.83 612 6.15
Mean 0.66 0.52 6.36 6.23 6.4 6.06 06.57 644 0.23 6.30 6.47 ]
12 davs 113 707 | 673 | 637 [ 630 | 672 70T | 695 | 687 | 667 | 688 | 680 |
e 138 687 | 637 | 630 | 620 | 637 | 633 | 665 | 660 | 643 | 639 | 630 |
pullination 148 & 4 6.20 6.00 593 6.13 640 (.47 60 027 662 6.37 |
Haurvest 6.33 6.00 577 370 5.95 6 33 620 G617 397 617 600
Mcean 6.6 6.32 6.16 6.08 6.30 646 636 | 6.31 6.33 0.50 6.43
P T E 707 | 693 | 663 | 640 | 676 707 | 6% | 630 | 653 | 63t | 678
4 r '3 = )
after 138 633 [ 635 | 631 | ol | 63 L33 | 633 | 633 | 397 [ 636 | 640
pollination 148 640 6.07 6.00 3.70 602 4.10 5.97 3.33 5.53 3.93 5.98
Iarvest 6.33 597 -1- 587 {563 | 395 | 633 | 590 | 583 | 533 | 587 | 501 |
[ Mean 6.66 6.36 623 | 507 | 630 | 6.66 636 | 647 | 587 | 624 | 637 |
L General Mean 6.66 640 624 | 610 | 633 | 666 | 646 | 637 | 615 | 633 | 639 |
LS.Dar 3% Level tor
Spraying date (A} =0 027 By =004 tAxBxD) =06 676
Substances($) =0,022 tAxBxC) =0.076 CxDy =0.0062
(AxBy =0.033 Date of SampletDh =4.031 tAxCxDy =1.103
Concenteation (C) =0.031 LAXD) =0.051 (BACxDn =0.088
(A0 =0.051 {BD) =0.041 (AxBxCan =0.152
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Table (10): Effect of spraying date and different concentrations of ethephon and
cytophex on Samany fruit TSS content(%) during 2003 - 2004 seasons.

2003 Season
Spraying Sampling Ethephon (ppm) Cytophes {pprb -
Date ! i ! ! ] 1 i
N v g 3 '
dace L 0w | wo | 20 | 30| =2 £ :1_5 z
lination
6 days 113 2.13 13.00 1400 [ 1493 | 1332 1313 1273 | 1407 [ 1527 | 15585 [ 1338
'm{, 138 707 8.67 0.27 | 2433 | 2008 17.07 8.07 | 2013 | 2257 | 1941 9.74
poltination 148 22.60 25.87 7.33 | 1897 | 1619 2260 [ 2217 | 2600 | 2647 [ 2431 25,35
Harvest 26.87 33.20 36.67 [ 3697 | 3342 2687 | 31.33 | 33.00 [ 35.13 | 31.58 | 331350
Mean 19.67 2268 457 | 2630 | 23.30 1967 | 21.08 | 2330 | 2481 | 2221 | 2094
12 duys 13 213 14.00 $07 | 1833 | 1488 1213 1347 | t510 | 1587 | 1404 | L451
;l'u-r 38 7.07 9.20 2000 | 2447 | 208 17.07 $.73 | 2000 | 3290 { 1967 | 1992
pollinatlen 48 32.60 2407 24.30 | 2800 [ 2474 2260 (2500 | 2467 | 2887 [ 2378 | 2476
Harvest 20.87 3347 1493 | 3793 | 3330 2687 | 3103 [ 3187 | 3933 | 323 | 3230
Mean 19.67 2268 358 [ 27.18 | 2328 19.67 2058 [ 2291 | 2673 [ 272 | 2500
18 days 113 12.13 5.20 6.33 | 18.67 5.58 12.13 13.13 500 [ 16.23 427 | 1492
aftee 138 | 1o 20.33 2160 | 2287 | 2047 17.07 9.80 | 21.33 [ 2433 | 2063 [ 2035
pollination 148 22.60 25.53 27.27 | 3007 | 26.37 2260 | 24.33 | 26.67 | 29.00 | 25.65 [ 2601
Harvest 26.87 3553 36.80 | 4053 | 3493 2687 [ 3833 | 35300 [ 3530 | 32.45 | 3iss
Mean 19.67 .15 2550 | 2803 | 2434 19.67 2330 | 2450 | 26.24 | 2318 | 2376
General Mean 19.67 2347 2455 | 2117 | 23.64 19.67 2165 | 23.57 | 2593 [ 2270 [ .-eee-
LS.D a1 5% Level for
Spraying datefA) =0.251 DxCy =0.410 (AzBxn =0.H0
Substances( B) =0.205 (AxB1O) =0.710 {CaDy =0 530
1AxB) =0.355 Date of Sample(D) =0.2% (AxCx Dy : =1 00
Concenration (C) =0.290 (AxD) =0.502 (BxCxDn =0.820
{AxC) =0.502 BxDy =0.410 (AxXDaCaln =142
2004 Season
Spraying Sampling Etheplion (ppm) Crtophey (ppmi
Dute = =
. a F
date (dove 0.0 100 W | e | 2 0.0 w | w0 | e | 2
Hination
& davs 3 2.27 13.63 14,33 1760 14.36 12.27 14,13 £1 97 1640 | 14413 1145
after 133 7.47 13.97 20.70 24.33 20.42 17.47 0357 | 2240 | 2327 | W93 20067
pollination 148 1.00 2547 26.40 3127 26.03 21 00 2330 | 2773 2900 | 25.83 2395
Harvest 25.00 34.63 36.00 | 3930 | 3375 25.00 | 3283 | 3397 [ 3830 | 3235 [ 3514
Medun 1893 3.7 24.36 28.18 23,66 18.93 2333 | 2477 677 | 2345 13 33
12 davs 113 12.27 1313 15.37 18.37 16.31 1237 14.20 16.00 1740 | 1297 1564
ul'le;-. 138 17 47 21.87 23,60 2313 2232 747 2047 2313 2593 | 1373 2313
it 143 N0 | 9% | 907 | 3300 717 100 | 2647 | 3337 | 2987 | 2630 | 2094
pollination —
Harvest 25.00 33.27 33.17 10.07 34.63 25.00 347 36.73 37.9F | 3328 3390
Mean 18.93 24,53 206,77 20.42 2491 13.93 2303 2603 | 218 | 1410 2430
I davs 113 12.27 13.53 16.47 13.90 15.29 £227 15.73 1727 13.43 1392 361
'-Il'IL'I". (A} 17.47 22.87 23.27 37147 22 0‘) | 1 3333 o0 | 2840 | 2100 329
pottl 143 2100 | 2587 | 3380 | 3107 | 274 2100 | 2340 | 3967 | 3235 | 2782 | 3763
Harvest 25.00 356.50 3733 40.33 4. 7-1 2500 3413 | 36353 3043 | 3377 120
Mean 18.93 5.4 26.42 9.3 1304 1% 93 1540 | 2747 1963 | 2330 25
GeneralMean | 1895 | 2439 | 2585 | 289 | 24353 | 197 | 2305 | 2600 | 2806 [ 2430 [ ... |
fo L3 Dat 3% Level
Spravingdate (A) =0 304 {3y =0 4 1AW =0 349
Substances( i) =0.225 (AxBxO) =} 349 (CxDy = 693
tAxE) =0.424 Date of Sample(Dy =(.346 (AxCsDn =120
Concentcation (O) =0.346 {AsD) =0.600 (ECr =0.981
fAaxCy =0.600 (BxD =0.44%) (AXBACaDi =h.6Y
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Table (11): Effect of spraying date and different concentrations of ethephon
and cytophex on Samany fruit total soluble sugars content (%)

6642

during 2003 - 2004 seasons.
2003 Season
Spraying Sampling E {ppnu) Cytuphes { b -
Date % T 5 ; E
date ':;i:’ v o | 20 | 30 2 ) w | w | s |Z E z
pollination
& dars 1} 14.50 16.24 11.6% 2240 1770 14.50 1533 | 17.32 | 2499 | 18.4 17.87
after 38 17.49 19.24 22.60 26.59 2148 17.19 13.74 | 2326 | 3805 | 2164 21.56
pollination 43 2408 | 2749 | 3075 | 31.39 | 2843 | 2318 | 27.07 | 31,02 | 33.02 | 3882 | 2843 |
Harvest 31.21 38.02 3927 | 0.1 317 312 3430 | 3364 [ 2082 [ 3626 | 3672 |
Mean 218 3525 21.57 3012 16.20 21.34 2339 | 7.3t 2 | t9 61|
12 davs 11} 13.50 6.44 21.65 22.6¢ 18.81 13.50 1578 | 2064 | 2315 | 18352 18.66 |
prosi 138 1749 | 2032 | 2503 | 2606 | 2232 1749 | 2038 [ 2360 [ 2722 | 2217 | 3 |
pollination 148 24.18 28.53 32.48 32.27 20.36 2413 2743 | 2673 | 3459 | 288 28.80 |
Harvent 31.21 33.90 39.63 431.32 38.26 3.2 3641 | 2075 [a245 [ 3770 | 3798 |
Mean .84 26.05 070 3107 ] 2716 3 | 1500 | 1794 3186 [ 2666 [ 2743
18 days 113 14.50 19.09 2205 2591 20.39 14.50 1800 | 2343 | 2635 | 3063 | 2052 |
ofter 138 17.49 235 24.11 26.40 2256 17.49 3.3 | 3533 | W09 | 230 2343 |
polllnation 148 3318 26.58 34.75 33.72 29.81 24.18 2426 { W44 | 3373 | 27190 2886 |
Harvest 31.2] $0.55 42350 | 43.23 39.63 31.21 .05 [ 41.98 [ 1500 | 39.5¢ 39.59
Mean 2184 27.12 30.85 3258 28.10 2184 26.11 | 2979 | 34.07 | 27.95 23.03
General Mecan 21.84 26.14 29.37 31.26 2715 21.83 2500 [ 2835 | 3255 | 16.93 i
LS5.Dat 5% Level for .
Sprayingdae(A) ui).432 (8xC) =0.706 {AxBxDY al.22
Substances(B)_ u{.353 (AxBxCY =).22 {CaDy =0.998
{AxB) wD.B11 Daie of Samplet D) =0.499 (AxCxD) , =1.73
Cuoncentration (C) w399 [AxD) =0.863 {BxCxD) =].4]
{AxCY =085  (BxDy =0.706  (AxBxCxDy =24
2004 Season
Spraving 1 Sampling Ethephon (ppm) Crvitaphex (ppm)
Mate = H
date (:;;‘__:‘ o 100 wo | Moo < 04 20 a0 0 ] i
potiination
& days 113} 15.08 16.63 18.67 2313 13.38 15.08 i6 Y4 19.31 2513 1912 18.75
aMer 138 18.33 19 43 129 [ ] 1132 1853 [ 1038 | 2457 | 213 | 2265 | 2249
pollination 148 2531 0% 315 32.53 29,61 2551 290G | 3888 { 3313 | 2937 25,49
| © Harvest 3517 | 3806 ] 3003 [ 2006 [ 3738 307 | 967 | 386+ | 093 | 3810 ] &
Mean 23.02 25.85 3.3 30.74 2697 33.02 2653 [ 2785 | 3185 | 2731 714
13 dacs [i] 1508 T 168 40 1Yo [ 1280 fiof 1 joma T 3¢ T 33% | a1 T 195 *
e X8 1833 | 207 2553 | 25.51 | 3232 1833 1 2370 | 2431 | 79 | 3356 | 233 |
pullination 48 2551 | 3821 | 3388 | 3338 | 3033 | 3551 | 330 | M3 3395 | W6 [ WM
Tlarvest 33.17 0.4 | 39 4319 | 3893 3317 | 16t | 1073 ] 4378 [ 3007 | 3950
Meun 3302 | 2650 | 299 3097 | 3762 3307 | 3346 | 116 | 3257 4 M| 279
18 dars 113 1308 1939 230 {23630 | 2079 1508 [ 2041 | 2381 | 3723 T 2163 | 2
altwe 138 18.33 1315 26.00 7.36 21.71 18.33 2388 | 2630 | 3043 | 2471 23.21
polli X7} 3550 | 238 | 3510 | 3366 | 3003 | 2351 | 2885 | a2 | 3345 [3076 | 3039
Harvest 3307 _[senm [ 455 [3500 | 2024 3317 | 4208 | 3320 | 1550 | 4100 | 1062
Mean - 2302 BT 31.76 33335 2894 2302 07 | 3068 | 3433 7] 037 1 W30
General Mcan 33.02 26.84 1931 {3168 [ 2784 33,00 1 2302 | 233 [ 3002 | 330 [ emn
LS. Dut 5% Level for
Spraving daie (A) =417 1BxC) =0.697 tAxixiy =120
Substances( B) =0.438 (AxBaCr =1.20 [Tal 1)) =0.036
1AxB) =0.604 Date of Samplet Dy =0.493 (AXCxD} =170
Concenation (C) =) a3 taxh =0.332 ({ByCaDn =130
(AxC) =0 354 [1:310]} =0.697 (AxBxCxDn =241



J. Agric. Sci. Mansoura Unlv., 31 (10), October, 2006

Conceming the effect of spraying date, the results idicated that spraying
at 18 days of pollination recorded the significant highest increas in Samany
fruit content of total soluble sugars (28.03%) followed by spraying at 12 and 6
. days after pollination (27.13 and 26.19, respectively) in the first season. This

trend was also found in the second season with the two chemicals under
- study.

Regarding to substance concentration, it was clearly noticed that the
highest concentration of both substances raised Samany fruit content of total
soluble sugars in both seasons. 300 ppm of ethephon and 60 ppm of
cytophex gave the highest Samany fruit content of total soluble sugars in both
seasons (31.26 & 31.68% and 32.55 & 32.92%, respectively).

The interaction between spraying date, substance and their
concentrations revealed that 300 ppm of ethephon or 60 ppm of cytophex
sprayed at 18 days after pollination in the both seasons gave the highest
Samany fruit content of total sugars comparing with other interactions used.

10- Fruit content of reducing sugars (%):

Samany fruit content of reducing sugars was significantly increased due
to different concentrations of ethephon and cytophex spraying at different
dates in both seasons (Table, 12).

Ethephon treatments produced Samany fruit with the highest content of
reducing sugars than cytophex treatmaents.

Concerning the effect of spraying dates, application of both chemicals
after 18 days of pollination recorded signiticant increase in Samany fruit
content of reducing sugars (2.89%) followed by 12 then 6 days after
poliination in the first season. This trend was found in the second season.

Regarding to substance concentrations, it was clearly noticed that the
highest lavel of both substances {300 ppm ethephon and 60 ppm cytophex)
raisad Samany fruit content of reducing sugars in both seasons, comparing
with other concentrations used.

Moreover, the interactions between spraying dates, substances and
their concentrations revealed that the highest Samany fruit contents of
reducing sugars at harvest were produced by 300ppm ethephon or 60 ppm
cytophex sprayed after 18 days from pollination in the first and second
seasons.

These results are in agreement with El-Hamady et al (1979),
Mcohammed et al. (1986); Moustafa and seif (1989); Kamal (1995) and Bassal
and El-Deeb (2003) as they found that date paim fruit content of total and
reducing sugars were increased than control.

11- Frult content of non-reducing sugars %:

Non—reducing sugars of Samany fruits was significantly mcreased by
different concentrations of ethephon and cytophex spraying at different dates
during development in both season (Table, 13).

Respecting to the effect of substances, ethephon gave the highest
content of non reducing sugars than cytophex (24.69% and 24.31%,
respectively) with significant effect between them in the two seasons.
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Table (12): Effect of spraying date and different concentrations of ethephon and
Cytophex on Samany fruit reducing sugars content (%) during 2003 -

2004 seasons.
2002 Season
Spraying s'g':’":“‘ Ethephon ippm) Criophex (ppm)
date (h,-g) H = =
Iﬂﬂ’ 0.0 lm . IN m za 0.0 30 40 “ § . E Eﬂ
tion -
6 days :;; 094 1 127 { 136 1178 {130 | 0% | i [ 132 ] IR T in 15
sher | ——s2 1.28 144 199 7227 75 128 | 139 | 196 | 217 | 190 | 1.4°
pollination {14 .00 13 298 | 333 | 268 200 | 232 | 284 | 398 | 256 | 36
_Hacvest | 394 | 367 17490 | 518 | 464 | 305 | 937 | a7 1 48 | ti i
Mean 206 | 245 | 283 ] 31 | 36 206 | 232 | 276 1 393 | 250 1 336
12 days 113 084 [ 135 85 _T1937] 182 | 094 | 138 | i81 | 194 | 130 | 1355
after 138 1.28 137 | 238 | 275 | 203 138 1140 | 237 | 37t | 200 | 302
pollinati H ":fm -33 269 | 330 | 363 | 303 209 | T | 335 ] 382 ] 396 | 195
- 1 3 173 496 | 533 | 77 393 | 433 | 440 | 5.1 | 499 ] 460
ean 2.6 259 320 | 343 | 282 206 [ 245 | 302 | 340 | 273 | 217
18 days 113 084 1 147 | 182 ]300 | (58 | 085 | 140 | 153 | 20 [ 1871159
after r—':%—- 1.28 163 264 | 390 | 21 138 | 167 | 258 | 289 | 241 | 211
poliination 2.09 173 361 _] 368 | 3.03 209 [7335 | 357 | 382 | 348 ] %10
Harveg | 394 1 492 717520 [7565 | 494 | 304 | 438 | 4851 541 1 465 T 379
e 206 [ 3507 |" 554 17557 1 201 | 206 276 | 318 ] 3356 T 285 | 28
[ Genera Mean 3.06 758 312 [ 331 | 378 306 | 248 ] 299 | 3.9 1 370 |
LS.D 2t 3% Level fos
Spraying dawe(A) =0.039 (BxC) =0.064 {AxBaD} =0.111
Substances(B)_ =0.032 (AxBxC) =0.111 {CxDy =0,090
(Ax8) =0055  Daw of Semple(D) =045 (AsCxD) 20,157
Concentration (C) =0,045 tAxD) =0.078 (BxCxDy ' =0.128
{AXC) =00078 (81D} =006 (AxBxCxD) =0.222
2004 Season
Spraving | Sampling ﬁmhll {ppu) Cytophes {ppm} -
Date z i g g
date ‘::l-::‘ 0o Lo | o | 2 00 w | w | e | 2 |82
ination
6 davs TK) 106 D T30 | 231 | 179 o T3 | 333 [T | ade | a7
afier 138 139 (] 274 | 1838 | 218 139 | 132 | 264 | 303 | 212 | 313
oyl 143 264 EXT] 373 | 347 | 342 264 | 302 | 367 | 423 | 339 | 340
pollination
Harvest 536 5385 681 705 | 627 536 | 379 | 6352 | 695 | 616 | 6.21
Mean 161 3.02 300 413 | 341 761 200 | 376 | 415 | 336 | 333 |
12 davs 113 1.06 .33 235 243 184 106 133 | 13 [ 269 | 183 183 |
Mes 138 130 1.80 303 | 320 | 233 139 162 | 278 | 295 | 218 | 133
pollination 153 T63 | 332 | 419 | 468 | 368 | 264 | 347 | 388 | 425 | 335 | 36l |
Harsest 5.36 6.02 740 1.68 6.61 3.36 587 | 689 [ 711 [ 629 643 |
Mean 761 3.03 £33 | 351 | 368 761 305 | 395 | 335 | 347 | 333
18 davs 113 1.06 31 373 | 377 | 20 106 | 166 | 278 | 304 | 211 | 110 |
alter 138 1.9 336 304|337 | 132 139 | 183 | 336 | 382 | 233 | 132
polliveztion 148- 264 3.36 332 | 481 | 382 364 | 3.9 | 363 | 474 | 399 | 390
Harvest 5.36 6.35 731_| 813 | 657 336 | 638 | 708 | 7.25 | 632 | 660
Mean 161 3.50 331 478 | 583 261 346G | 416 | 461 | 579 | 381
General Mean TTIBr_| 3.2 | 47| 447 | 362 261 304 | 306 | 434 | 338§
L.S.Dat 5% Levet for
Spraying date (A) =043 (BxC) =1.070 (AzBxn =
Substances( 3} =0.035 (AXBxC) =0.122 (CxDn =009
LAXR =061 Dane of Seaple(Dh =004 1AxCaD) =017
Concentration (C) =0.049 tAxD1 =0.086 {BsCxDn =0).13]
(AxC) =0.086 (BxD) =0.070 (AXBxCaDy =0.244
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Table (13): Effect of spraying date and different concentrations of ethephon and
cytophex on Samany fruit non-reducing sugar content (%) during 2003 -
2004 seasons.

2003 Season

Spraying Sampling Ethephoa (ppn)) Crtophex (ppm)
Date c £ -E g
date @ 1 90 | w0 | 20 | 30 £ 00 | 20 | o | o |F |FE
pollination =
6 dave [TE) 1355 | 1306 | 1576 | 33.21 | 1663 | t3.35 | 1503 | 16,14 | 3068 | 1635 | 1650
froch 138 1621 | 1735 | 2026 | 25.19 | 1975 | 1621 | 1785 | 2063 | 3443 | 19.98 | 19.76
pollinatlon 148 1209 | 2466 | 28.04 | 2999 | 2615 | 2209 | 2517 | 27.91 | 2831 | 2387 | 2601
Harvest | 2727 | 2972 | 3385 | 3564 | 3162 | 27.37 | 33.65 | 33.54 | 35.38 | 3271 | 3216
Mean 1978 | 3145 | 2448 | 2846 | 2334 10.78_| 2203 | 2481 | 27.30 | 23.68 | 23.61
12 days 13 1355 | 1a3F | 1879 | 2132 | 1700 | 1355 | I5.17 | 1983 | 20.70 | 17.32 | 17.t6
afier 38 1621 | 1881 | 21.01 | 2447 | 2043 | 1621 | 18.82 | 3351 | 3337 | 20.33 | 20.18
polinat} 38 2200 | 2475 | 2339 | 3097 | 2530 | 2309 | 2503 | 29.13 | 38.46 | 36.40 | 2385
Barvest | 3727 | 3166 | 3579 | 37.02 | 3294 | 2727 | 3447 | 35.28 | 38.00 | 33.82 | 33.33
Mean 19.78 | 2241 | 2478 | 28.31 | 23.84 9.78_| 2362 | 2668 | 2768 | 2444 | 2414
18 days 3 335 | 17.43 | 2060 | 2467 | 19.06 385 | 17.60 | 2031 | 23.78 | 18.81 | 18.03
e 138 6.2 19.59 | 2260 | 27.89 | 21.60 | 16.21 | 20.58 | 2153 | 23.51 | 20.46 | 21.03
polliation 148 2200 | 3133 | 2583 | 30.05 | 24.87 | 2209 | 2333 | 30.18 | 2990 | 26.63 | 25.75
Harvest | 2727 | 3513 | 3670 | 3937 | 3462 | 3727 | 3210 | 37.65 | 3867 | 3397 | 3439
Mean 19.78 | 2342 | 2643 | 30.49 | 2504 | 1998 | 2341 | 27.67 | 29.01 | 24.97 | 25.00
General Mean 1978 | 2343 | 1533 | 20.02 | 2413 | 1978 | 3332 | 26.39 | 37.96 | 24.36 | oeeerer
LS.Dat 5% Level for
Spraying date( A} <0487  (BxC) o079  (AxBxD) =137
Substances(B)_ NS  (AxBaC) =137 (CxDy al.l2
{AxB) =0.639 Date of Sample( D} =0.561 tAxCxD) =1.95
Concentration (C) =0.563 (AxDy =0.975 (8xCxDy =l.59
(As0) =0975  (BxD) «0.79  (AXGxCxD) «2.76
2004 Season
Spraying | Sampling Ethephon {ppay Cytophex (ppm) -
Date H H g H
date (days) o0 100 200 | 300 2 0.0 20 0 60 2 | 22
afler -
pollination
t13 1307 | 1583 | 1700 | 3374 | 1733 | 1302 [ 1335 | 161 | 2065 | 1662 | 1697
6 days 138 169+ | 736 | 2182 | 35.57 | 2047 | 1694 | 1701 | 2166 | 3330 | 2020 | 2053
after 143 3187 | 83 | 2513 | 3897 | 25096 | 2287 | 2633 | 3713 | 3830 | .22 | 2609
Pollimation [ et | 2781 | 3382 | 3185 | 5380 | 3084 | 2781 | 3337 | 3251 | 530 | 3143 ] 3165
Mean 2041 | 2331 | 2393 | 2772 | 1390 | 3041 | 3294 | 2332 | 2659 | 3362 | 2376
113 1307 | 1324 | 2008 | 210 | 1838 | 1402 | 1548 | 1916 | 1990 | 1697 1 -G
12 duys 138 To0e | 3 80 | 3137 | 2490 [ 2t | b0 | 1903 | 275 | 1255 | s | 303
afwer. 138 37 | 2363 | 2401 | 3025 | 2369 | 2287 | 2377 | 3000 | 3903 | 2667 | 3618
paltiation (e e T 3642 | 3933 | 5621 | 4363 | 2781 | 3441 | 5232 | 5608 | 3763 [ 3312
MMeats A3 b 494 IR0 pE A 204t 2341 2603 72 2413 142
§1) t402 19 37 .00 1140 19.33 11.02 17.73 9.6] 3.45 3 70 23,93
1 days 138 1695 | 2152 | 3356 | 3676 | 2219 | 1604 | 231 | 2363 | 2304 [ 2120 | 3169
aflee 135 TRT | 2540 | 5580 | 1961 | 2594 | 3287 | 2493 | 5057 | 3002 | 27.07 | 26350
polli Tharvest | 2781 | 33.69 | 3568 | 3736 | 3313 | 3781 | 3486 | 3848 | 3795 | 3372 | 3302
Mean 041 | 23357 | 2638 | 2935 | 2545 | 2031 | 3470 | 268 | 2876 | 35.47 | 3331
General Mean I | 31835 | 1505 | 2843 | 2360 | 2041 | 2370 | 2579 | 2736 | 2451 | -~
L.S.Dat 3% Leved tor
Spraving date (A} =0.42% (BAC =0 69 tAxBn al 20
Subistaaces( 3} =0.317 {AXDCY =120 {CxD) =0.982
(AxBy =0.601 Date of SampleiDy =0 1) (AxCaDy =170
Cancentrauoa () 20,100 1AxD) =0.330 1BxCxDy =38
1AxC) =0.850 {BxDy =0.694 1AxBACxD =2.40
6645

oog/
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