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ABSTRACT

In 2001/2002 & 2002/2003 seasons, mature Aiphonse mango trees received
4 sprays at monthiy intervals from mid Oct. to mid Jan. The tested treatments were:
Cont. {water), GAs (alone) at 10 ppm, GAs (alone) at 20 ppm, Paclobutrazol (PBZ)
(alone) at 500 ppm, PBZ (alone} at 1000 ppm, urea (alone) at 1%, GAs 10 ppm +
urea, GA; 20 ppm + urea, PBZ 500 ppm + urea and PBZ 1000 ppm+ urea. GAs at
both tested concentrations, with/or without urea, tended to increase number of fruits
retained till harvest/panicle, number of harvested fruits/trees, the yield / tree, the
hypothetic yield/fed. and TSS/acid ratio in the pulp juice. In addition, the treatments
implying PBZ failed to affect significantly number of fruitsitree, the yield (per tree/or
fed.), physical fruit characteristics and chemical constituents of the pulp juice.

INTRODUCTION

Mango trees suffer from colossal losses due to malformation (Singh,
2000). This disease disturbs the natural orientation of shoots and panicles
and causes excessive and abnormal growth in them, thereby adversely
affecting fruiting (Ram, 1991). it is estimated that mango malformation
causes yearly losses in Egypt of at least 35 million LE. Azzouz et al. (1989).

Many previous reports revealed the beneficial effect of some growth
regulators and nutrients to control floral malformation of mango. The most
frequently used were GA,, PBZ and urea. Therefore the present study aimed
mainly to investigate the effec. of foliar spraying a growth promoter (GAs) and
a growth inhibitor {(PBZ), as well as a nitrogen source (urea) on the incidence
of floral malformation in the mango cultivar Alphonse. The treatments were
applied once monthly from Oct. 15 to Jan. 15% in each of the considered two
seasons (2001/2002 and 2002/ 2003). The effects of tested treatments on
panicle characteristics, particularly malformation, as well as flowering, fruiting
and vegetative growth were assessed.

In a previous paper (Sourial et af., 2005), results of the present
investigation cleared that GA; {with or without urea) delayed panicle
emergence, flowering and fruit set, while increased number of perfect flowers/
panicle and panicle length. The same treatments promoted the number of
healthy panicles and total number of panicles / tree while obviously
depressed number of malformed panicles fAree and malformation percentage.
On the other hand, treatments implying PBZ at both tested concentrations
(500 & 1000 ppm) with or without urea tended to advance panicle
emergence , flowering and fruit set. Thus PBZ treatments clearly increased
number of panicies / tree with parallel increase in number and percentage of
malformed panicles. In addition, treatments implying PBZ increased number
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of male flowers and lotal number of flowers/ panicle and promoted the sex
ratio. The present paper is specified for the effect of tested treatments on
fruit set, fruit retention, the yield/tree as weil as fruit quality.

MATERIALS AND METHODS

The present investigation has been camied out during the two
consecutive seasons of 2001/2002 and 2002/2003 on mature Alphonse
mango trees (Mangifera indica L.) grown in the experimental orchard of El-
Kassasin Horticultural Research Station, Ismailia Governorate. The soil of the
orchard was sandy and the trees were under drip irrigation System using a
moderately saline irrigation water (890 ppm).

Before the beginning of each experimental season (i.e. in iate summer of

the previous season) 90 mature Alphonse mango trees were selected to be -

of nearly similar size and being in their off- bearing year. Experimental trees
of the second season were other than those used in the first season. The
trees received a uniform orchard management practices concerning
imigation, soil fertilization, pruning, pests and weeds control following the
usual management program applied in the region. Meanwhile, the
experimental trees received different monthly foliar spray treatments during
autumn- winter months from mid-Oct. to mid-Jan. The tested ten foliar spray

treatments were, 1- Control (water); 2- Gibberellic acid (GA3) at 10 ppm; 3-

GA; at 20 ppm; 4- Paclobutrazol (PBZ) at 500 ppm; 5- PBZ 1000 ppm; 8-

Urea at 1%, 7- GA; 10 ppm + urea, 8- GA; 20 ppm + urea; 8- PBZ 500 ppm +

urea and 10- PBZ 1000 ppm + urea. Each treatment comprised nine trees,

chared between three replicates.
The following parameters were considered to evaluate the effect of the
tested treatments;

1. Fruit set and fruit retention: 24 healthy and 24 maiformed panicles were
labeled on trees of each replicate. The number of set fruitlets were first
counted on each labeled panicle at the beginning of fruit set (i.e. when
the fruit were at pin- head stage). Later- on, the number of fruits retained
on the same panicles were re- counted at monthly intervals (i.e. from the
first halve of April) up till the date of harvesting (i.e. first week of Aug.).
The average number of fruits retained per panicle was calculated for
each replicate and treatment.

2. The yield/tree
Harvesting mango fruits began in the first week of Aug. in each season;

the fruits were harvested in many successive pickings according to their

reaching maturity. Later on the total number of fruits per tree and their weight
in kg (i.e. the yield/ tree) were calculated. Moreover, the hypothetic yield per
fed. was calculated considering that 85 trees are grown per fed. (planting

distance =7 x 7 m),

3. Fruit quality
Samples of 15 mature fruits per tree were randomly taken and kept in

laboratory till the ripe stage. The following physical and chemical fruit

properties were determined and recorded.
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-Fruit dimensions, ie. length and diameter (cm); the shape index
(length/diam.) was calculated.

-Fresh weights of [ruit, pulp, peel and seed (g).

-Fruit volume (cm™).

-The pulp juice was obtained using a blender and the following constituents
were determined.

*Total soluble solids content (TSS) percentage using a hand refractometer.

* Juice acidity (as g citric acid per 100 .nl juice) was determined by titration
against 0.1 N sodium hydroxide in presence of the phenol phthalene dye as
indicator (A.O.A.C., 1975). '

*Ascorbic acid content (Vit. C) was determined as mg/100 g of fresh juice
according to the method described by Jacobs (1951).

*Total, reducing and non- reducing sugars contents were determined
according to Ranganna (1979).

Experimental design and statistical analysis

The complete randomized block design with three replicates was
followed throughout the whole work. Each replicate was represented by

three trees; as such the total number of experimental trees was 90 (10

treatments x 3 replicates x 3 trees/ replicate) . The obtained data were

subjected to analysis of variance and the LSD method was used for

comparison between means (Snedecor and Cochran , 1980).

RESULTS AND DISCUSSION

1. Fruit set and fruit retention

Table (1) shows that the number of set fruitlets per healthy panicle (pin-
head stage}, generally ranged from 25.8 to 46.6 in the first season and from
26.2 to 48.1 in the second season. The corresponding values for malfo-rmed
panicies were: 2.3-8.9 in the first seasen and 3.2-10.1 in the second season
according to tested treatment.

The number of set fruitlets was affected by the tested treatments in both
experimental seasons. Thus, in both héalthy and maiformed panicles
considerable increases were obtained by three treatments: GA; 20 ppm
(alone), (GA; 10 ppm + urea 1%) and (GAs 20 ppm + urea 1%). With heaithy
panicles, the increments (over the control) due to those treatments were:
34.5, 29.7 & 37.4%, respectively in the first season and 22.2, 16.8 & 24 6% ,
respectively in the second season. With malformed panicles, the increments
{over the control} due to the same abovementioned treatments were: 94 4,
100 & 122.2 % respectively in the first season and 57.1, 60.7 & 80.3%
respectively in the second season. However, most of the set fruitlets on
malformed panicles were dropped in later dates.

From table (2) it is clear that the number of fruits retained on healthy
panicles in the first season, ranged: 5.8 - 13.4 at 30 days, 1.0 - 3.7 at 60
days, 0.14 - 0.37 at 90 days and 0.12 - 0.28 at 120 (at harvest) according to
treatment. The corresponding values in the second season were: 6.0 — 14 .4,
1.5-43,0.20-0.39 and 0.18 — 0.21, respectively.
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Table (1): Effect of GA;, PBZ and urea foliar spray treatments on number of set fruits/panicle of Alphonse mango trees

‘1eje vy v ‘ymo L

(2000/2002 and 2001/2002)
Number of set fruitlets / panicle*
Foliar spray 2001 1 2002 2002/ 2003
treatments Healthy panicles .0 Healthy panicles Malformed panicles

No. * +-% No. * +[-% No. * /% No. * 415
Cont. (water) 33.9 - 36 - 38.6 - 5.6 -
GA3 10 ppm 40.3 +18.8 55 +52.7 46.8 +21.2 8.2 +46.4
GA3 20 ppm 456 +34.5 7.0 +94 4 47.2 +22.2 8.8 +57.1
PBZ 500 ppm 282 -16.9 2.5 -306 285 -26.2 37 -34.0
PBZ 1000 ppm 258 =239 23 -36.2 26.2 -322 32 -42.9
Urea 1% 37.3 +10.0 5.0 +38.8 386 0.0 55 -1.8
GA3 10 ppm 44.0 +29.7 7.2 +100.0 451 +16.8 9.0 +60.7
GA3 20 ppm 46.6 +37.4 89 +122.2 48.1 +24.6 10.0 +80.3
PBZ 500 ppm 346 +20 38 +55 35.4 -8.3 43 -23.3
PBZ 1000 ppm 31.0 -8.6 3.1 -13.9 31.8 177 3.8 =322
L.S.D. 0.05 7.60 - 2.18 - 8.25 - 2.96 -
* mcrease/or decrease in relation to control. ** The fruitlet were counted at the size of pin=head stage.

Table (2): Effect of GA; , PBZ and urea foliar spray treatments on number of fruits retained on healthy and malformed
Alphonse mango panicles at monthly intervals after fruit set (2001 / 2002 and 2002 / 2003 seasons).
Av. number of fruits retained on the panicle at :

Days after fruit set : At harvest
. 30 60 80 120

Foliar sprays treatments Heaithy Malformed Healthy Malformed Healthy Malformed Healthy Malformed

3001 2002/ 3601/ 2002/ 3001/ 2002/ 3001/ 2002/ 3004/ 2002/ 3001/ 2002/ 3001/ "+/-% 2002/ *+-% 3001/ 2002

2002 2003 2002 2003 2002 2003 2002 2003 2002 2003 2002 2003 2002 2003 2002 2003
Cont { water) 108 104 14 i7 16 17 05 06 019 023 000 000 016 - 0.21 - 000 0.00
GA; 10 ppm 116 119 24 30 23 31 05 07 029 030 004 005 024 +500 025 +19.0 000 0.00
GA; 20 ppm 124 128 31 42 32 36 06 08 031 033 0058 008 026 +625 027 +286 0017 003
PBZ 500ppm 66 76 09 13 12 18 04 05 018 022 000 000 045 -63 021 +00 000 000
PBZ 1000ppm 58 60 08 11 10 15 02 03 014 020 000 000 012 -250 018 -143 000 000
Urea 1% 115 45 19 22 20 29 07 08 026 030 002 004 020 +250 024 +143 000 Q00
GA; 10 ppm + ureat% 126 139 31 47 33 39 08 08 034 035 008 006 027 +688 027 +286 000 000
GA; 20 ppm + ureal% 134 144 43 56 37 43 09 10 037 039 007 009 028 +750 031 +476 002 0.03

PBZ SO0 ppm + urea 1% 86 97 1.5 21 20 26 0.5 05 019 025 000 003 016 +00 022 +48 000 000
PBZ 1000 ppm + urea 1% 6.9 78 1.3 18 14 1.7 04 0.3 018 021 000 000 014 -125 019 -95 000 000
L.S.D. 0.05 1.72 178 080 083 066 089 016 0.14 006 008 0017 0.019 0050 - 0054 - 0.012 0.020
* Increase/ or decrease in relation to control.
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The values recorded at harvest are, generally, low which might be due to the
relatively poor quality uf the artesian irrigation water in the region (Kassasin,
Ismailia Gov.). With malformed panicles, the corresponding values ranged:
08-43,02-0.9, 0-0.7 and 0- 0.02 in the first season and: 1.1 - 5.6, 0.3
- 1.0, 0~ 0.09 and 0 - 0.03 in the second season. As such, fruit yield from
malformed panicles is scarse,

The effect of tested treatments on number of retained fruits per panicle
was clear and significant throughout the whole counting period. The healthy
panicles consistently gave higher numbers of fruits with three treatments, i.e.
GA; at 20 ppm (alone), (GA, at 10 ppm + urea 1%) and (GA; at 20 ppm +
urea 1%). Such a trend was always clear in all counting dates and in both
seasons. At time of harvesting, the three abovementioned treatments
increased the number of fruit retained/ panicle by:. 62.5, 68.7 & 75%,
respectively over the control in the first season and by: 28.5, 28.5& 47.6%,
respectively in the second season. The other tested treatments revealed
insignificant differences in comparison with the control in both seasons. The
role of malformed panicies in fruiting process was meager.

The increase in fruit set and retention by GA; foliar spray was in line with
Rajput and Singh, (1988) on Dashehari cv., Oosthyse, (1895) on Tommy
Athins & Heidi cvs. and Turnbull et ai,, (1996) on Early Gold cv.

However, literature reports on the effect of PBZ on fruit set and fruit
retention of mangoes indicated variable trends. Thus, Burondkar et al., (1997)
found that PBZ soil application (7.5 gftree) to Alphonse mango trees, Zora et
al, (2000) on PBZ soil appiication (10- 60 g/tree) on Dusehri mango trees
and Hoda et al., (2001) on PBZ soil application (5 & 10 g ftree) and foliar
spray (500. 1000 & 2000 ppm) on Langra mango trees, they found that PBZ
treatments increased fruit set. On the other hand, Kurian and {L.yer, (1993)
applied PBZ at 2.5, 5 & 10 g/ tree to the scil under mango trees and found
that the 2.5 g dose enhanced fruit set but did not affect fruit retention, while
the dose of 10 g/ tree depressed both fruit set and fruit retention. Moreover,
Phavaphut - Anon et al., {2000) on Nam Dok Mai mango cv. declared that soil
PBZ application in June depressed the number of fruits retained on the
panicle till harvesting time. The contradictions between reports regarding PBZ
effect on fruit set and retention might be due to varietal differences and/ or to
the difference in method of application (i.e. soil drench/or foliar spray) as well
as io the rate and number of applications.

As for the effect of urea (alone) on fruit set and frujt retention, Shabaan
(1987) found that spraying urea at 1.5 % in the autumn on Hindy Bi — Sinnara
mango trees enhanced the number of set fruitlets / panicle from 22.2 & 22.4
in the two seasons (on & off — years, respectively) for the control to reach 27
& 24, respectively with urea 1.5%. In addition, Sharma et al,, (1990) found
that urea spray (2 or 4%) on mango trees at flowering time (20 Feb.)
increased fruit set percentage. In addition, Sharma et al., (1980}, Shawky ef
al, (1982) and Singh et al., {1994), found that urea foliar sprays increased
the number of fruits retained till harvesting time per panicle.
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Yield component
2.1. Number of fruits per tree

The number of fruits retained till harvest, generally, ranged from 45.7 to
133.3 in the first season and from 70.8 to 151.8 in the seccond season
according to the tested treatment (Tabie 3).

The data show significant promotions in number of fruits retained tili
harvest per tree by GA; (alone) at both concentrations (10 & 20 ppm), urea
1% (alone) and the combined treatments: (GAs; 10 ppm + urea 1%) & (GA; 20
ppm + urea 1%). The increments in number of fruits/ tree compared to the
control were; (36.6 & 18.6) with urea alone, (69.6 & 34.6%) with GA3 10 ppm
(alone), (105.8 & 53.8%) with (GA3 10 ppm + urea 1%), (101.7 & 60.3%) with
GA; 20 ppm {alone) and {128.2 & 90.4%) with (GA3 20 ppm + urea 1%). The
other tested treatments were statistically equal to the control in this respect.

2.2. Average fruit weight

The fruit weight, generally, ranged from 316.7 to 329.2 g in the first
season, and from 320.6 to 331.7 g in the second season without any
significant differences between treatments (Table, 3).

2.3. The yield per tree

The yield per tree, generaily ranged from 15.0 to 42.2 kg in the first
season and from 23.1 to 48.8 kg in the second season, according to the
tested treatment. Trees sprayed with GA; at both concentrations (10 & 20
ppm) with for without urea gained significant increase in their yield in both
seasons. The highest increments over the controf (120.9 & 84.8% in the two
seasons) were gained by the combined treatment (GA; 20 ppm + urea 1%),
descendingly followed by both GA;~20 ppm alone (99.4 & 55.3% in the two
seasons) and (GA3 10 ppm + urea 1%) (104.7 & 53.4%), then GA, 10 ppm
(alone) (70.6 & 31.4% in the two seasons). All other tested treatments failed
to induce significant differences in comparison with the control.

2.4. Hypothetic yield/fed.

The values, generally, ranged from 1.28 to 3.59 tons/fed. in the first
season and from 1.96 to 4.15 tons/fed. in the second season, according to
tested treatments.

The effect of tested treatments revealed a trend nearly similar to that of
the yieldAree, except for the significant increase over the control in both
seasons gained by the treatment of urea (alone) which increased the yield
/fed. by 37.6 & 14.2% over the control in the two seasons.

The increase in number of fruits / tree by GA; agreed with Rajput and
Singh (1989) who sprayed GA; (15 & 30 ppm) and urea (3 & 6%) on
Dashehari mango trees twice (5 & 20 Jan.). Similar result was reported by
Ooushysea (1995) who applied one GA; spray (40 ppm) on Tommy Atkins
and Heidi mango trees at the pea — marble stage, the increment in number of
fruitsftree was 63% with Tommy Atkins and 39% with Heidi cv. Analogical
results were also reported by Tumnbull ef al, (1996), on Early Gold mango
trees and Sant et al. (1997) on Amrapali mango trees.
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Table (3) Effect of GA, , PBZ and urea foliar spray treatments on yield componts of alphonse mango trees (2001 /2002
and 2002 / 2003 seasons). -~

Number of fruits / tree Av. fruit Yield / tree (kg) Hypothetic yield / fed. **
. weight (g) {ton)
Foliar spray treatments a7 —56027 *+/9% 2001/ 2002/ 20017 *+/ % 2002/ *+/-% 20017 *+/% 20027 “+I%
2002 2003 2002 2003 2002 2003 2002 2003

Cont { water) 584 - 797 - 3278 3317 191 - 264 - 162 - 224 -
GAs 10 ppm 991 +696 107.3 +346 3280 3237 326 +706 2347 +314 277 +70.9 295 +316
GA3 20 ppm 117.8 +101.7 127.8 +60.3 322.6 3206 38.1 +99.4 410 +553 324 +100.0 3.49 +558
PBZ 500ppm 581 -0.8 845 +5.0 3292 3280 191 +0.0 277 +49 162 +0.0 236 +53
PBZ 1000ppm 457 218 70.8 -11.2 3286 3266 150 215 231 -125 128 -21.0 196 -i25
Urea 1% 708 +366 946 +18.6 3277 3186 262 +37.1 301 +140 223 +376 256 +142
GAs 10 ppm + ureal% 1202 +105.8 122.6 +53.8 3251 3306 391 +1047 405 +534 332 +1049 344 +535
GAq 20 ppm + ureal% 1333 +1282 151.8 +90.4 318.7 3216 42.2 +1209 488 +848 350 +121.6 4.15 +852

PBZ 500 ppm + urea 1% 638 +92 905 +13.5 3270 3269 209 +94 296 +121 178 +98 252 +125
PBZ 1000 ppm + urea 1% 534 -86 747 -63 3172 3280 169 -116 245 -72 144 -112 208 -72
L.5.D. 0.05 18.95 - 14.37 - NS NS 857 - 4.64 - 0.32 - 0.31 -

* Increase/ or decrease in relation to control.
“*The hypothetic yield / fed. was calculated on basis of 85 tree / fed. { the trees spaced at 7 x 7Tm).

Table (4) : Effect of GAs , PBZ and urea follar spray treatments on some physical fruit characteristics at harvest in Alphonse
mango (2001/2002 and 2002/2003 seasons)
Fruit weight  Fruit voalume Fruit sh:?(e’ index Peel weight Pulp weight Seed weight
- (g) (cm’) {length / diam.) {9) () {g)
Foliar spray treatments o547 2002/ 3001/ 2002/ 3001/ 2002/ 3001/ 2002/ 3001/ 2 2002/
2002 2003 2002 2003 2002 2003 2002 2003 2002 2003 2002 2003

Cont. ( water) 327.86 3317 3131 3087 145 147 478 497 2219 2329 580 491
GAs 10 ppm 3289 3237 3187 3018 153 154 497 514 2360 2353 432 370
GA; 20 ppm 3236 3206 3136 3057 155 156 452 528 2339 2286 445 392
PBZ 500ppm 3202 3280 3234 3101 146 146 500 486 2338 2426 454 368
PBZ 1000ppm 3286 3266 3163 3065 143 144 475 466 2327 2436 484 364
Urea 1% 3277 3186 3241 3160 148 148 503 501 2304 2279 470 406
GA3 10 ppm + urea1% 3261 3306 3149 3249 152 152 456 56.0 2288 2344 507 402
GAa 20 ppm + ureal1% 316.7 3216 3077 3108 155 1564 445 468 2209 2346 513 402
PBZ 500 ppm + urea 1% 3270 3269 3175 3116 147 147 532 502 2206 2363 532 404

PBZ 1000 ppm + urea 1% 3M72 3280 3058 3064 146 145 474 473 2282 2452 416 355
L.S.D. 0.05 N.8 N.S N.S N.S N.S. N.S N.S NS N.S N.8 N.S N.S

§00Z ‘auny ‘(9) 0g “Arup) einosuel ‘135 by r
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Many literature reports indicated that PBZ treatments to mango trees
increased number of fruits and /or the yield / tree (Singh and Dhillon, 1992;
Winston, 19882; Burondkar et al, 1993 & 1997; Kulkami et al, 1997:
Burondkar et a/, 2000; Shinde ef al, 2000; Zora et al., 2000; Hoda ef af,
2001 and Mendonca et al. 2001). This was not supported by results of the
present work.

The increments in number of fruitsftree andfor the yield /tree by urea
spray (alone) were in agreement with Sharma et af, (1890 a & b), Singh et
al., (1994) and Banik et al., (1997).
3.Fruit physical and chemical properties
3.1. Fruit physical characteristics

As shown in Table (4) the fruit weight, generally, ranged: 316.7 — 329.2
& 318.6 - 331.7 g in the first & second seasons respectively, without any
significant differences between t{reatment. Also fruit volume, generally,
ranged: 305.8 — 324.1 & 301.8 — 316.0 cm® in the first & second seasons,
respectively, without any significant differences between treatments in both
seasons.

The fruit shape index 1(_5!1_1_ generally, ranged: 1.43 — 1.55& 1.44 -
1.56 in the first & secon seasons respectively, without significant
differerices between treatments in both seasons.

The fruit peel weight, generally, ranged: 44,5 - 53.2 & 46.6 - 56.0 g in the
first & second seasons, respectively, without, significant differences between
treatments in both seasons.

The fruit pulp weight, generally, ranged: 220.6 — 236.0 & 227.9-2452¢g
in the first & second seasons, respectively, without any significant differences
between treatments in both seasons.

The fruit seed weight generally, ranged: 41.6 — 58.0 & 35.5 - 49.1 g, in
first & second seasons, respectively without any significant differences
between treatments in both seasons.

3.2. Main juice constituents

The data in Table (5) show that TSS (%) genera!ly ranged : 15.5 -
16.8 & 18.0 - 17.0% in the first & second seasons, respectively. All
treatments and the control were of statistically equal effect in both seasons.

The total acid content of the fruit pulp juice, generally, ranged 0.30 -
0.38 and 0.29 — 0.34% in the first and second seasons, respectively. All
tested treatments and the control indicted statistically similar effect in this
concern.

The TSS / acid ratio, generally, ranged: 40.8-56.0 and 47.9-58.8 in the
first and second seasons, respectively. The data indicated significant
differences between treatments in this respect; the treatments that gave
significant increments over the control in the two seasons were: GAs; 20ppm
with /or without urea and GA310 ppm + urea. The increments were: 37.2&
20.3% over the control with (GA; 20 ppm +urea), 30.3&11.1% with (GA3 10
ppm +urea) and 24.7811.1%with GA; 20ppm (alone), in the first & second
seasons, respectively. The other tested treatments revealed insignificant
differences in comparison with the control in both seasons.
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Table (5): Effect of GA; , PBZ and urea foliar spray treatments on some chemical constituents in pulp juice of

Alphonse mango fruits at harvest (2001/ 2002 and 2002/2003 seasons)

. Non- . .

sS Acidity (% TSS/ acid ratio Reducing i cing Tolalsugars Ascorbic acid

Folar spray treatsments TSS(%) y (%) _ sugars (%) ng:rs (,f,’.' (%) (mg/100 ¢ juice)
2001/ 2002/ 2001/ 2002/ 2000/ . 2004/ " 2001/ 2002/ 2001/ 2002/ 2001/ 2002/ 2001/ 2002/

2002_ 2003 2002 2003 2002 2002 2002 2003 2002 2003 2002 2003 2002 _ 2003

Cont { water) 155 160 038 033 408 - 485 - 39 39 81 73 120 112 224 238
GAz 10 ppm 16.0 166 0.34 032 471 +154 519 +79 42 35 76 71 118 106 232 231
GA3 20 ppm 16.3 167 032 031 509 +247 539 +111 41 34 75 69 116 103 255 249
PBZ 500ppm 157 16.3 036 0.34 436 +68 479 13 38 40 83 7.0 121 110 239 259
FBZ 1000ppm 155 16.3 037 0.34 419 +26 479 -1.3 38 37 81 67 119 104 219 233
Urea 1% 159 164 0.33 032 482 +18.1 513 +57 37 43 80 64 117 107 227 214
GA; 10ppm+ureal% 165 167 0.31 0.31 532 +30.3 539 +111 41 34 78 79 119 113 240 220
GAy20ppm +urea1%  16.8 17.0 0.30 0.29 56.0 +37.2 586 +208 40 44 7.7 6.0 11.7 104 226 213
_PBZSOOppm+ureai1% 159 165 0.35 0.33 454 +11.2 500 +30 41 37 77 73 118 110 220 218
PBZ 1000 ppm +urea 1% 157 16.4 035 0.33 449 +100 497 +24 39 42 79 71 118 113 234 222
L.S.0. 0.05 N.S NS NS NS 43 - 5.1 - NS NS. NS NS. NS NS NS N.S.

* Increase/ or decrease in relation to control.

$00Z ‘aunr ‘(9) ot “Mun einosue “19s "duby T
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The regucing sugais content ranged : 3.7 - 4.2 & 3.4 - 4.4 % in the first &
second seasons, respectively. All treatments and the control  were
statistically equal in this respect.

The non-reducing sugars content ranged : 7.5 - 8.3 & 6.0 — 7.9% in the
first & second seasons, respectively. The differences between all tested
treatments including the control were statistically insignificant .

The total sugars content, generally, ranged: 11.6-12.1 & 10.3 - 11.3% in
the first & second seasons, respectively. No significant differences were
observed between all tested treatments.

Ascorbic acid content, generally, ranged : 22.0 - 25.5 & 21.3-25.9 mg
/100g juice in the first & second seasons, respectively. In both seasons, the
differences between all treatments were insignificant. ,

The effect of GA; foliar spray on quality of mango fruit was rarely
discussed in the available literature reports; however, Rajput and Singh
(1989) mentioned that GA; (15 & 30 ppm) + urea (3 & 6%) foliar sprays on
Dashehari mango trees improved fruit quality. Anyhow, this effect might be
due to urea since urea sprays ( alone ) on mango trees at 2 & 4% on 20
Feb. increased TSS , non- reducing sugars, total sugars and ascorbic acid
contents while decreased juice acidity (Sharma ef al. 1990 b) . The same
effects of urea (alone ) were reported by Singh ef al,, (1994) . Also, Banik ef
al., (1997) concluded that urea sprays (1%) on Fazli mango trees increased
TSS and total sugars contents .

The effect of PBZ on fruit quality indicated variable trends in the related
literature reports. Thus, Burondkar ef al,, (1993) applied soil and foliar PBZ
sprays treatments to Alphonse mango trees and revealed that no clear effect
on fruit quality could be detected . On the other hand, Singh and Dhilion,
(1992) and Kulkami et al., (1997) found that PBZ treatments improved quality
of mango fruits. Also, Salazar and Vesquez, (1997) applied PBZ at 2.5-40 g
to soil under Tommy Atkins mango trees and found that juice TSS was
increased by 10 g PBZ / tree. In addition, Vijayalakshimi and Srinivasan,
(2000) applied 10 g PBZ to the scil under Alphonse mango trees; the
treatment increased juice TSS, reducing sugars, tot&! sugars and ascorbic
acid content . In the same direction , Hoda ef al. (2001) appiied foliar spray
and soil application of Cultar to Langra mango trees; the treatments
increased juice TSS, reducing sugar and ascorbic acid contents .

The slight effects of the tested growth regulators and urea on fruit quality
in the present work might be due to their application in the fall, i.e, about 9
months before fruit harvesting .

Generally, the most promising treatments to increase fruit set, fruit
retention, number of fruits / tree and the yield were GAs; 20 ppm with or
without urea. The treatment of GA; 20 ppm + 1 % urea nearly doubled the
number of fruits and the yield / tree as compared with the control. However,
the effect of such treatments on fruit physical and chemical properties was
meager. In addition, the tested PBZ treatments failed to reveal any beneficial
effects on yield and fruit quality of Alphonse mango trees under ismailia
condition,
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