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ABSTRACT

In 2001/ 2002 and 2002/2003 seasons, mature Alphonse mango free
received 4 foliar sprays at monthly intervals from mid Oct. to mid Jan. The tested
treatments were . Cont. { water), GAs (alone) at 10 ppm, GAa ( alone) at 20 ppm ,
Pacloputrazol {PBZ) (alone) at 500 ppm , PBZ (alone) at 1000 ppm, urea {(alone) at
1%, GAa 10 ppm + urea 1% , GA3 20 ppm + urea 1% , PBZ 500 ppm + urea 1% and
F8Z 1000 ppm + urea 1 %.

GA; at both tested concentrations, with / or without urea | tended to dslay
panicle emergence , flowering and fruit set, increased number of perfect flowers/
panicle and panicle length. Worthwhile, the same treatments tended to increase the
number of healthy panicles and total number of panicles / tree, while gbvicusly
depressed number of malfermed panicles / tree 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. The same treatments increased number of panicies / tree but
also increased number of malformed panicles/ tree and maliformation %. Also,
treatments impiying PBZ , particularly af the higher concentration {1000 ppm) greatly
increased number of male flowers and total number of flowers/ panicle and promaoted
the sex ratio ( male | perfect flowers).

The malformed panicles revealed higher contents of total phenols and total
free amino acids as well as endogenous IAA and ABA as compared with healthy
ones. On the other hand, the malformed panicles exhibited lower total indoles and
endogenaus GA as compared with healthy ones.

INTRODUCTION

Mango (Mangifera indica L.} has a great importance in the Egyptian
fruit production. Egypt ranks 10" among mango producing countries with total
production of 232.000 m. ton (FAQ, 2000). Unfortunately, mango trees suffer
from colossal losses due 10 maiformation {Singh, 2000). Kumar and
Chakrabarti (1997) determined yield losses for Neelam, Langra, Himsagar
and Gilas mango cvs. to be : 36.2, 2.3, 15.7 and 41.5% respectively. The
yield declined by 0.2, 0.6, 0.89 and 0.96% for every 1% increase in the
number of malformed panicles in Langra, Himsagar , Gials and Nesiam,
respectively.

The factors causing malformation have been of great concern since
first discovered (Ram, 1991). However, many factors were reponied as
causes of mango malformation; among them: environmental factors,
infection by fungi , mites and viruses. in addition, the malformation
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phenomenon was interpreted to changes in endogenous carbohydrates,
nucleic acids, amino acids, proteins, phenolic compounds, enzymatic
activity, phytohormones and occurrence of malformin - like substances.

Different attempts have been made to control malformation by
application of growth reguiaters, nutrients, pesticides, phenolic compounds,
anti-malformins and deblossoming as well as different combinations between
them. Therefore, the present siudy aimed mainly to investigate the effect of
foliar spraying a growth promoter (GAs) and a growth inhibitor (Paclobutrazol,
i.e. PBZ ) as well as a nitrogen source {urea) on the incidence of floral
maiformation in the mango cullivar Alphonse. The treatments were applied
once monthly from Oct. 15" to Jan. 15" in both the study seasons
(2001/2002 and 2002/2003) . The effects of tested treatments on panicle
characteristics particularty malformalion, as well as flowering, fruiting and
vegetalive growth were assessed. The present paper is specified for the
effect of tested treatments on panicles characteristics.

MATERIALS AND METHODS

The present investigation was carried 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
Horicultural Research Station, Ismailia Govemnorate. The soil under tree
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 late summer
of the previcus season) 80 mature Alphonse mango trees were selected for
neary 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 conceming irrigation, soil
fertilization, pruning , pests and weeds control following the uwsual
management programme applied in the region. Meanwhile, the experimental
trees received different monthly faliar spray treatments from mid - Qct. to mid
- Jan. The tested ten foliar spray treatments were: 1- Control (water); 2-
Gibberellic acid (GA;) at 10 ppm; 3-GA, at 20 ppm; 4- Paclobutrazol (PBZ) at
500 ppm; 5-PBZ at 1000 ppm; 6-Urea at 1% ; 7-GA; 10 ppm + urea 1% ; 8-
GA; 20 ppm + urea 1% ; 9-PBZ 500 ppm + urea 1% and 10 -PBZ 1000ppm
+urea 1%. Each treatment comprised nine trees, chared betwesn three
replicates.

The following parameters were considered to evaluate the effect of
tested treatments dates of beginning and end of panicle emergence; date of
beginning flower opening ; date of first fruit-set, i.e. when fruitlets reached the
pin-head stage; numbers of healthy and malformed panicles and total number
of panicles per tree as well as malformation%.

Malformation % = No of malformed panicles / tree X 100

Total no of panicles / tree
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Length and diameter of panicles (cm) were measured at time of
anthesis, using 24 detached panicles per tree (at random). The
measurements were carried out for healthy and malformed panicles.

Sex expression: the same detached panicles were used to count total
number of flowers, numbers of male and perfect flowers for each panicle.
The sex ratio was then calculated =  Noof male fiowers/ panicle

; . No of perfect flowers/ panicle

Some chemical constituents of healthy and malformed panicles

Samples of healthy and malformed panicles were randomly taken
from control trees at full bloom. The samples {36 panicles each} were cut into
small pieces, then weighed, crushed with 80% methyl alchohol at 0°C in a
porcelain mortar and exiracted for 72 hours as described by Daniel and
George, (1972). The methanolic extraction was transferred into  aqueous
phase by evaporating methyl alcohel at 30 + 2°C under vacuum . Afterthat, it
was filtered using Whatman filter papar no. 1 and activated charcoal to get
rid of pigments, The residue was dried in an oven at 80°C for 72 hours to
determine dry weight .The aqueous phase was used for determination of:
tatal amino acids, indoles, phenols and hormanes - like substances i.e. |AA,
GA; and ABA.

Total amino acid: The ninhydrin colourimetric method according to Rosein ,
(1957} and modified by Selim et al, (1978) was used for determining total
amino acids colourimetrically at 570 nm wave length . The concentration was
calculated from the standard curve of alanine as mg/g dry weight.

Total indotes: The P-dimethyl amino benzaldehyde test (Enrlich reagent ,
Larsen ef al. 1962) , modified by Selim &f al. {(1978) to obtain a stable pink
colour was used . Total indoles were estimated colourimetricatly at 530 nm
wave length, the concentration was calculated as mg 1AA/g dry weight.

Total phenols: was determined by the Folin - Dennis colourimelric method
(A.O.A.C. 1975) at 730 nm wave length. The concentration was calculated
from a standard curve of pyrogallol as mg/ g dry weight.

Determination of hormone- like substances :The agueous phase of the
previous extracts were purified as described by Shindy and Smith |, (1873)
and Ren et al. (1997) . A (HPLC) Hewlett Packard series 1050 equipped with
a low variable U.V. visible spectrophotometric detector was used for
separation and determination of IAA, GA; and ABA as described by Ren et
al, (1997).

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).
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RESULTS AND DISCUSSION

1.Dates of panicle emergence , flower opening & fruit-set

Data in Table {1} indicate that GA; (afene) and urea {afone) delayed
panicle emergence, flowering and fruit-set in comparison with the contro! .
The higher tested GA; concentration (20 ppm) was more effective than the
lower concentration (10 ppm). However, the most prominent delays were
induced by the combined treatment: (GA; 20 ppm + urea), which delayed first
panicle emergence by (6 & 11 days), end of panicle emergence by (5 & 4
days), first flowering by (9& 15 days) and first fruit-set by (10 & 14 days) in
the first & second seasons, respectively as compared with the control.

Table {1} Effect of some GA;, PBZ and urea foliar spray treatments on
dates of. first panicle emergence, end of panicles
ermergence, first flower opening and first fruit set in
Alphonse mango trees (2001/2002 and 2002/2003 seasons).

Date of :
Foliar spray First panicle End of panicle First flower First frut
treatments emergence emergence opening set
2001/ 2002f 2001/ 2002/ 2001/ 2002f 2001/ 2002/
2002 2003 2002 2003 2002 2003 2002 2003
Cont { water) 272 2/ 133 AR 2213 203 313 2913
GA3 10 ppm 143 23 133 16/3 25/3 26/3 544 %
GA; 20 ppm 23 53 183 1943 27413 293 T4 1144
PBZ 500ppm 26/2 29/2 NP 7R 183 14i3 0 2713 2313
PBZ 1000ppm 24/2  18/2 83 203 16/3 813 2613 1913
Urea 1% /3 5/3 1413 1843 24/3 283 % 71

GA; 10 ppm + urea1%  3/3 6/3 1713 18/3  28/3  28/3  8/4 8/4
GA; 20 ppm + urea1%  5/3  8/3 18/3  25/3 313 4/4 1014 1244
PBZ 500 ppm + urea 1% 28/2 24/2 123 9/3 2243 243 30/3 314
PBZ 1040 pom+urea 1% 26/2 21/2  10/3 813 1943 13/3  20/3  26/3

Cn the contrary PBZ (alone) induced earlier occurrence of all
considered panicle activities. The higher tested concentration (1000 ppm)
was more effective and advanced first panicle emergence by (3 & 9 days)
end of panicle emergence by (5 & 8 days) , first flowering by {6 & 12 days)
did WRTER-sEAMGBRGE=-RVE in the first & second seasons. resoectivelv

3358



J. Agric. Sci. Mansoura Univ., 30 (8), June, 2005

to the more cool and humid weather. Moreover, poflination and fruit set are
usually inferior under such cool and humid weather conditions.

The delay in panicles emergence by GA; was in agreement with
those of Haggag (1988), Nunez - Elisea and Davenport (1893), Oosthysea,
(1993) and Davenpont & Smith (1987} , white the delay in anthesis by GAj
was in line with Turnbull et al., (1996). On the other hand, the advanced
panicle emergence by PBZ was reporied by Kurian and Lyer, (1993) ,
Burondkar et al. (1997), Salazar and Vazquez {1897), Jose and Reboucas,
(2000} and Burongkar ef al. (2000). The earlier anthesis by PBZ supported
the report of Perez ef al. (2000) , while the advance in fruit set by PBZ
confirmed the results of Jose and Reboucas, (2000). In this respect, Turnbull
et al {1986) stated that late flowering panicles retained 3- time more fruits
than those flowered early , which was possibly related to differences in
temperature before or at anthesis (i.e. being higher with late flowering).

2.Number of healthy & malformed panicles and matformation %

As shown in Table (2) , the use of GA; {alone) increased total
number of panicles/ tree and number of healthy panicles / tree, while
depressed number of malfermed panicies and percentage of malformation.
This was ciear in both experimental seasons and was more obvicus with the
higher GAy concenfration (20 ppm), which increased total number of
panicles/ tree by 11.9 & 13.4% and number of healthy panicles by 22.7% in
both seasons, while decreased number of malformed panicles by 28.4 & 25%
and decreased malfermation incidence by 35.1 & 35.7% in the first and
second seasons, respectively in comparison with the control. The use of urea
(alone) was effective in depressing number of malformed panicles by 34.6 %
31.3% and malformation incidence by 62.2 & 29.1% in comparison with the
control in the 12 & 2% seasons, respectively. The combined treatment (GA,
20 ppm + urea) induced the highest increments in total number of panicles /
tree (12.5 & 14.5% oaver the control in the two seasons) and in number of
healthy panicles/ tree (29.2 & 27.6% over the control, in the two seasons).
The same treatment obviously depressed number of malformed panicles /
tree (48.9 & 39.2% less than the control in the two seasons) and the
malformation percentage (54.7 & 47% less than the control in the two
5eas50Ns).

Pacloputrazoi application (alone at 500 or 1000 ppm), or in
combination with urea clearly increased totai number of panicles per tree by
about one fifth the number of panicles on control trees. Such increments
were mostly due to paraliel increments in number of malformed panicles,
which were increased by 69.5 & 85.5% by PBZ 500 ppm (alone) , 82.5 &
106% by PBZ 1000 ppm (alone), 54.1 & 73.6% by PBZ 500 ppm + urea and
78.9 & 85.6% by PBZ 1000 ppm + urea in comparison with the control in the
first & second seasons, respectively .

The related reports included contradicting response of different
mango cvs. to GA;treatments conceming floral malformation. Thus, lorahim,
(1977} found that GA; application (100 ppm) at flower - bud - differentiation
increased panicle malformation % in Mabrouka cv., while decreased it in
Taymour cv. In this respect, Azzouz ef al. (1980) revealed that GA; sprays
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depressed floral malformation %, as such spraying GAz at 10, 50 & 100
ppm resulted in matformation percentages of 23, 26 & 13% respectively,
against 40% for untreated control. Also, Azzouz et al, (1984) reported that
GA; spray at 100 ppm on Taymour and Pairi mango trees resulted in
malformation % of 21.5 & 20.5 % , for the two ¢cvs., respectively , against 68
& 350% respectively, for the untreated controls. Analogical results were
reported by Haggag (1986} on Taymour mango trees, Ebeed, (1989) on Pairi
and Ewais mango cvs. and Kasem, {2001) on Taimour mango trees.
Moreover, Das et al. (1989) found that application of GA; at 50 ppm to
mango shoots in Oct.-Nov, haived malformation incidence in the mango clone
Chiratpudi.

However, the present investigation cleared that GA; at 20 ppm
increased total number of panicles/ tree; this contradicts the resufts of Nunez-
Elisea and Davenport , (1993), Turnbuil ef al. (1996) and Davenport and
Smith , (1897} who found that GA;treatments depressed number of panicles
per tree. Also, Yamdagni and Khazia, {(1989) reported that GAzat 50 - 1000
ppm depressed the numbers of both heaithy and malformed mango
panicles. Such contradiction might have relafion with the methced of
application since treatments of the present investigation were applied at 4
monthly doses in the autumn- winter months which was not adopted in
previous avaitable repors.

Regarding PBZ effects, many previous reports revealed increments
in number of panicles/ tree; this came true with both soil drench treatment
(Kurian and Lyar , 1993 ; Burondkar ef af, 1997 ; Shinde ef a/. 2000; Zora et
al., 2000 and Murtie ef af. 2001) and foliar sprays (Nunez - Elisea et a/,, 1993
- Hoda ef af. 2001 and Mendonka ef al. 2001). The increase in number and
percentage of malformed panicles with PBZ in the present work was not
noticed in the previous available reports. This might be due to the multi foliar
spray application (4 sprays at monthly intervais in the autumn - winter
months) adopted in the present investigation.

In this respeci, Singh and Dhillon, (1990) cleared that maiformed
panicles of the cv. Dusehri maintained lower endogenous GA, levels than
healthy ones at the stage of fully swollen buds, while the converse was true
with the following stages (i..e. bud inception, fully grown panicles and fully
blooming panicles). Similar conclusion was suggested by Raafat ef al,
(1995). As such , the four PBZ sprays in the autumn winter months applied in
the present work might have depressed the endogenous GA; content of
apical buds at the early stages of development due to the antigibberellic
effect of PBZ . On the other hand, Kasem (2001) found that PBZ spray at
500, 1000 or 2000 ppm decreased malfor-mation % in Taymour cv.

The depressing effect of urea (alone) on number and percentage of
malformed panicles confirmed the previous reports by Prasad ef al. (1865).
Shawky et al, (1982) , Banik ef af. (1997) and Thakur ef al. (2000).
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3. Number of male & perfect flowers, total number of flowers/ panicle
and sex ratio

The number of maie flowers per one healthy panicle (Tables 3, 4)
ranged from 682.6 to 1230.5 in the first season and from 711.0to 1259.9 in
the second season, according to tested treatment. The corresponding values
for the malformed panicle were : 2227.94205.1 in the first season and
2183.4 - 4129.3 in the second season , according to treatment. As such, the
malformed panicles bore about threg folds the numbers of male flawers or
healthy panicles.

The treatments that significantly increased number of male flowers an
healthy and malformed panicles were PBZ 500 & 1000 pprm and PBZ 500 &
1000 ppm + urea) . In addition, GA; at 10 & 20 ppm also increased number of
male flowers, but on malformed panicles only. On the contrary , urea
{alone) depressed numbers of male flowers on both healthy and malformed
panicles as compared to the control. The other tested treatment (i.e. GA; 10
& 20 ppm alone for healthy panicles and GA3 10 & 20 ppm + urea for both
healthy and malfermed panicles) failed to induce significant effect on
number of male flowers per panicle.

The number of perfect flowers per one healthy panicle, generaliy, ranged
from 88.5 to 204.7 in the first season and from 94.9 to 233.1 in the second
season according to treatment. The corresponding values for malformed
panicies were: 39.0 - 117.0 in the first season and 32.0-116.0 in the second
season. Thus, the numbers of perfect flowers on malformed panicles were
about one third those on healthy panicles.

The tested treatments significantly affected the number of perfect flowers
per panicle in both seasons, the treatments implying GA; and urea cleary
increased numbers of perfect flowers on both healthy and malformed
panicles. The increments of perfect flowers on healthy panicles attained 40.2
& 45.7% in the two seasons with GA; 10 ppm (alone ) and 54.4 & 43.4% with
GAj at 20 ppm (alone) compared to the control, Considerable increments in
number of perfect flowers were also noticed on the malformed panicles by
the same {reatments . On the contrary, PBZ (alone), particutarly at the higher
concentration {1000 ppm) obviously degressed number of perfect flowers on
both healthy and malformed panicles. Such reduction reached 47.2 & 43.2%
in the two seasons compared to the control. The combined treatments of
(PBZ + urea) induced moderate increments in number of perfect flowers on
healthy panicles, while decreased perfect flowers on malformed panicles
particularly in the first season,

The total number of flowers on both heatthy and malfermed panicles was
significantly increased by all treatments implying PBZ, i.e. PBZ (alone) at
500 & 1000 ppm and (FBZ 500 & 1000 ppm + urea). This was apparently due
to the great increase in number of male flowers induced by PBZ . The
highest increments, however, came from the combined treatments (PBZ 500
& 1000 ppm + urea) for malformed panicles which reached 66.1 & 52.1%
over the control in the two seasons for the treatment (PBZ 500 ppm + urea)
and 62.4 & 49.9% for the treatment (PBZ 1000 ppm + urea ).
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n addivon, SA; {alone) at both tested concentrations alse increased total
number of flowers, but on malformed panicles only. Gn the contrary , urea
(alone) significantly depressed total number of flowers on both heaithy and
malformed panicles, which was apparently due to parailel reductions in
number of mate flowers. The urea - induced reduction in total number of
flowers reached 12.8 & 11.1% for healthy panicles and 8.5 & 17.8% for
malformed panicles in the first & second seasons, respectively.

The sex ratio (male / perfect) was significantly increased by PBZ (alone)
at both tested concentrations and on hoth healthy and malformed panicles.
On healthy panicies , the increments were 125.0 & 141.8% over the contro!
in the two seasons with the concentration of 500 ppm, and were 73.3 &
61.8% over the conrol with the concentration of 1000 ppm. The combihed
treatments (PBZ 500 & 1000 ppm + urea) also increased sex ratio , but only
on the maiformed panicles . With GA,; treatments (10 & 20 ppm, alone or
with urea) , depressions of the sex ratio were observed only on the
malformed panicles . Such reductions were more obvious in the second
5eason.

The reduction in perfect flowers and the increment in male flowers on
malformed panicles as compared with healthy ones was in agreement with
Dahshan, (1987).

The increase in number of perfect flowers by GA; treatments confirmed
the results of Rajput and Singh (198%8) who reported that two GA; foiiar
sprays {on 5 & 20 Jan.} on Dashehari mango trees depressed the sex ratio {
male / perfect flowers) on the panicies. On the contrary, Utsunomiya et af.,
(1995) found that GA; spray at 50 ppm on frwin mango trees decreased
number of perfect flowers on the panicles.

Regarding the efiect of PBZ treatments, the obtained herein resuils
contradicted those reported by Burondkar ef &l (1997) who found that PBZ
soil application at 7.5 g/ tree to Alphonse mango trees increased number of
perfect flowers on the panicles . Also Zora ef al. (2000) reported that soil
application of PBZ (10 - 80 ¢/ tree} to Dusehri mange trees in Oct. prior to
flower-bud-differentiation increased number of perfect flowers on the
panicles, Such contradiction might be due to varietal differences and / or to
the difference in method of application since the applied 4 foliar sprays in the
present work might have more obvious effect on the hermongl balance in
buds than did the singie soil application.

As for urea effect on number of perfect and male flowers/ panicle,
Shabaan (1987) found that spraying urea (0.5-1.5%) on Hindy Be-Sinnara
mango trees increased total number of flowers and number of perfect flowers
per panicle. The percentage of perfect flowers attained 24,20 & 23.49% with
1.5% urea spray against 17.16 & 20.62% for the control in the 1% and 222
seasons, respectively.

4.Panicle [ength and diameter

The data in Table (5) clear that healthy panicles were always longer
and narrower than malformed ones .Regarding the length of healthy panicles,
only three treatments gave significant increase over the controf, those were
GA, 20 ppm (alone), (GA; 10 ppm + urea) and (GA; 20 ppm + urea). The
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increments by those treatments were 23.8, 25.2 & 27.6% respectively over
the controi in the first season and 21.4, 30.7 & 38% , respectively, in the
second season . Meanwhile the diameter of the healthy panicle was
increased only by the combined treatment {GA; 20 ppm + urea) ; the
increments were 33 & 31% over the control in the first and second seasons,
respectively.

5.Differences between healthy and malformed panicles in some
chemical constituents

The data in Table (8) obviously show the higher contents of total
phenols, total  free amino acids, endogenous 1AA and ABA in malformed
panicles as compared with healthy ones. On the other hand, the maiformed
panicles  revealed lower contents of total indoles and endogenous
gibberellins in comparison with healthy ones.

The higher phenols content in malformed panicles than in healthy
ones was in agreement with El-Ghandour ef al {1976) and Singh and
Dhillen, (1993). However, Stino ef al (1981) and Ebeed (1989) found that
total pnencls content  was higher in healthy panicles rather than in
malformed ones. Also, Bastawros, (1986) reported that total phenols content
was higher in panicles of varieties resistant to malformation than in those of
susceptibie ones.

The higher endogenous IAA content in malformed panicles was in
ime with Dahshan, (1987), Mishra and Dhillon, (1978) and Haggag (1986).
However, the opposite (i.e. lower IAA in malformed panicles ) was reported
by Dhillon and Singh , (1989) , Singh and Dhillon, {1990) and Zora et &l. |
{2000).

Tabte (6) Differences between healthy and malformed panicles of
Alphonse mango in same chemical constituents (2001 /
2002 and 2002/ 2003 seasons).
2001/2002 200212003

Constituents Healthy  Malformed  Healthy Malformed

Content Content -+/-% Content Content -+/-%

Total phenols {mg/g d..w) 1350 1960 +4517 1536 2140  +393
Total indoles {mg/d.. w) 0.31 0.21 -32.3 0.25 017 -32.0
Total free amino acids {mg/d.w) 1.89 2.66 +33.8 1.65 2.80 +69.6
Endogenous GA; (mg/100 g.dw) 11100 7000 -37.0 13800 8200 -554
Endogenous 1AA {mg/100g d.w.)  11.00 3400 +209.0 13.00 40.00 +2078
Endogenous ABA (mg/100g d.w.}  3.50 18.00 +4142 450 12.00 +1666

The nigher ABA content in malformed panicles was in accordance
with Haggag, (1986), Singh and Dnilton (1990), Singh and Dhillon, (1991) and
Singh (2000) . In this respect , Singh and Ohitton, (1991) suggested that
higher ABA level in malformed panicles inhibited their apical growth, which
was the reason of their bunchy - top appearance. However, contradicting
results were reported by Mishra and Dhillon, (1978) who found that
malformed panicles revealed lower ABA levef than healthy ones.
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Also, the higher total free amino acids content in maiformed panicles
agreed with Singh and Dhillon (198%-a & b) but contradicted with another
report of the same authors (Singh and Chillon, 1993},

The lower endogenous GAs level in malformed panicles compared
with healthy ones was in line with Haggag, (1986) and Raafat ef al. {1995)
while contradicted with Abcu -Hussein et al. (1975) who suggested that
malformed panicles contain higher endogenous GA; which is responsible for
increasing the growth of those panicles and the increase in number of male
flowers. In addition. Dahshan {1987), Singh and Dhillon {1290) and Zora et al.
(2000) also found higher ievels of endogenous GA; in malformed panicles
rather than in healthy ones,

The abovementioned contra-dictions among the availabie literature
reports concerning the differences in endogenous constituents between
malformed and healthy panicles may suggest that these constituents are
resultants of the interaction between genetical (varietal), environmental
factors and the causality of this disorder.

Generally , results of the present work indicated the better response
of Alphonse mango trees to the combined treatment of (GA; 20 ppm + urea
1%) which delayed first panicle emergence by 6 & 11 days , first flowering
by 9 & 15 days and first fruit set by 10 & 14 days compared {o the contro! in
the first & second seasons, respectively. In addition, the treatments of (GA»
20 ppm + urea 1%) and GA, 20 ppm (alone) clearly increased total num.Jer
of panicies and number of healthy panicles per tree as compared to control,
while obviously depressed number of malformed panicles / \ree ang the
malfarration percentage.
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