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ABSTRACT

in 2001/ 2002 and 2002/2003 seasons, mature Alphonse mango trees
received 4 foliar sprays at monthly intervals from mid Oct. to mid Jan. The tested
treatments were : Cont. ( water), GAa (alone) at 10 ppm, GAs ( alone) at 20 ppm ,
Paciobutrazo! (PBZ} (alone) at 500 ppm , PBZ (alone) at 1000 ppm, urea (alone) at
1% , GAs 10 ppm + urea 1%, GAz 20 ppm + urea 1% , PBZ 500 ppm + urea 1% and
PBZ 1000 ppm + urea 1 %.

Clear responses in vegetative growth , expressed as shoot growth rate, number
of leaves/ shoot, leaf area and leaf fresh and dry weights was obtained by all
treatments implying GAa, urea or both. However, the most effective treatment was
(GAs 20 ppm + urea 1%) . The leaf content of chlorophyll a & b , carotenoids,
nitrogen, phosphorus and potassium were not altered by any of the tested
treatments, except for the increment of leaf N% in the first season by PBZ 1000 ppm
+ urea 1% as well as in K % in the second season by PBZ 1000 ppm (with / or
without urea ) and PBZ 500 ppm + urea 1%.

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 (FAO, 2000).

Foliar sprays with GA,, PBZ and urea was among the attempts to control
floral maiformation of mango trees (Ibrahim, 1977; Azzouz ef al., 1980 &
1984; Haggag , 1986, Das ef al, 1989; Qosthuyse, 1995 a & b; Mossak,
1996 ; Burondkar et al., 1997 & 2000; Mohammad et al., 1999; Thakur ef af.,
2000; Mendonca et al., 2001 and Murti et al., 2001).

Therefore, the present work aimed mainly to investigate the effect of
foliar sprays of both growth promotor (GA;) and a growth inhibitor (PB2Z), as
well as a nitrogen source (urea) on the incidence of floral malformation in the
mango cv. Alphonse The treatments were applied once monthly from Oct.
152 to Jan. 152 in each of the considered two seasons. The effect of the
tested treatments on panicle characteristics, particularly malformation, as well
as flowering, fruiting and vegetative growth were assessed. The present
paper is specified for the effect of tested treatments on vegetative growth of
the trees.

In previous two papers (Sourial ef al, 2005 and Tewfik ef al, 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
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premoted the number of healthy panicles and total number of panicles / tree,
while obviously depressed number of malformed panicles / tree and
malformation percentage. Moreover, treatments implying GA; (with or
without urea) increased number of set and retained fruits / panicle , number
of harvested fruits and the yield / iree. On the other hand , treatments
implying PBZ advanced panicle emergence, flowering and fruit set, increased
number of panicles / tree and malformation %, number of male flowers /
panicle, total number of flowers / panicle and sex ratio . On the other hand ,
the effect of all tested treatments (GA;, PBZ, urea and their combinations) on
fruit physical and chemical characteristics was generaily slight.

MATERIALS AND METHODS

The present investigation has been carried out during the two
consecutive seasons of 2001 /2002 and 2002/2003 on mature Alphonse
mange trees (Mangifera indica L.} grown in the experimental orchard of El-
Kassasin Horticultural Research Station, Ismailia Governorate. The soil
structure 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 (j.e. in late summer of
the previous season) 90 mature Alphonse mango trees were selected for
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 ifrigation, soil
fertilization, pruning , pests and weeds control foliowing the usual
management programme 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 (GAs) at 10 ppm; 3-
GA; at 20 ppm; 4- Paclobutrazot (PBZ) at 500 ppm; 5-PBZ at 1000 ppm; B-
Urea at 1% ; 7-GAs 10 ppm + urea 1%; 8-GA3 20 ppm + urea 1% ; 9-PBZ 500
ppm + urea 1% and 10 -PBZ 1000ppm +urea 1%. Zach treatment comprised
nine trees, chared between three replicates.

The following parameters were considered to evaluate the effect of
tested treatments:
1.Seasonal changes in shoot length and number of Jeaves / shoot

In April of each season, twelve new shoots were tagged on each
experimental tree. The shoot length and number of leaves per shoot were
recorded monthly from May tili Sept.
2.Leaf area and leaf fresh and dry weights

In late Dec. five leaves were detached from the medium portion of the
tagged shoots starting from the third leaf, and the leaf area (cm®) was
estimated by a Ci - 203 area meter CID , Inc (USA). The same leaves were
used {o determine leaf fresh weight (g), then were dried at 70°C till constant
weight to determine leaf dry weight {g).
3.Leaf photosynthetic pigments content

In August, leaf samples were collected from the middle of the current
season shoots for photosynthetic pigments determination. The leaf
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chlorophyll a & b and carotenoids were determined following the method
described by Wettstein (1957) using a spectrophotometer at wave lengths of
662, 644 and 440.5 nm for chlor. A , chlor. B and carotenoids , respectively.
4.Leaf N, P and K contents

Leaf samples were taken in Dec. from the middie position of current
season shoots for some macronutrients determinations. The leaves were
cleaned then dried at 70°C till constant weight. The dried leaves were ground
to a fine powder and digested with sulphuric and perchloric acids mixture (3:
1 v/v).

The leaf nitrogen (N) content was determined according to the micro
kieldaht method as described by Black (1965). The leaf phosphorus (P)
content was determined spectrophotometically as described by John, (1970).
The leaf potassium (K) content was flame photometerically  determined
according to the method of Jackson (1965). The leaf NPK contents were
expressed as percentages on dry weight basis.

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.Seasonal changes in length of new shoots

Table (1) shows that the average shoot length , generally , ranged : 5.5-
8.8 & 6.4-9.3 cm in May, 11.1 - 16.9 & 11.0-17.2 cm in June , 15.6-24.9 &
16.1-25.4 cm in July, 20.3-30.5 & 21.5-31.6 cm in Aug. and 21.8-31.8& 22.2-
32.5 cm in Sept. in the first & second seasons, respectively, according {o
tested treatment. The differences between tested treatments were always
statistically significant . The treatments that yielded significantly longer shoots
compared to control in aill measuring dates and in both seasons were: (GA;
20 ppm + urea 1% ) and (GA; 10 ppm + urea 1% ). By the end of active
growth period (i.e. in Sept.), the increments over the control by the treatment
(GA; 20 ppm + urea 1% ) were 30.7 & 27.4% in the first & second seasons,
respectively. The corresponding values for the treatment (GA; 10ppm + urea
1% ) were ; 27.4 & 23.1%, respectively . Worthwhile , the treatment of GA; 20
ppm (alone) also clearly induced average shoot length in both seasons , but
only in the last three measuring dates (i.e. July, Aug. & Sept.). The increase
over the control in the ultimate shoot length with this treatment was 26.2 &
22.3% in the first and second seasons, respectively. Meanwhile, the other
tested treatments failed to alter shoot length significantly through the
considered measuring dates in one or both the experimental seasons.
2, Seasonal changes in number of leaves on the new shoot

The average number of leaves per shoot, generally, ranged : 3.5-56 &
39-59inMay, 53-10.1&64-106in June, 98- 16.4 & 10.2 - 16.8 in
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July | 128-19.2 & 12.9-19.7 in Aug. and 12.7-19.6 & 13.0-19.9in Sept. in the
first & second seasons, respectively, according to tested treatment (Table ,
2).

The differences between tested ireatments were always significant. The
treatments that enhanced significantly the number of leaves / shoot in all
measuring dates and in both seasons were : (GA; 20 ppm + urea ) and
{GA; 10 ppm + urea) . By the end of active growth period (l.e. in Sept.), the
increments over the control by the treatment of (GA; 20 ppm + urea) were:
342 & 326% in the first and second seasons, respeclively. The
corresponding increments by the treatment (GAs 10 ppm + urea) were : 30.8
& 29.3% over the control. Meanwhile, the other tested treatments failed to
alter the number of leaves / shoot significantly through the considered.
counting dates in one or both the experimental seasons.

3. Leaf area and fresh & dry weights

The leaf area (Table, 3}, generallyi ranged from 58.7 to 89.3 ¢cm? in the
first season and from 58 to 91.7 cm” in the second season according to
treatment. The leaf area was significantly increased by GA; (alone) at 10 &
20 ppm, by urea 1% (alone ) and by GA; 10 & 20 ppm + urea 1%. The
increments {over the control) in leaf area by those treatments ranged from
28.5 to 49.6% in the first season and from 35.7 to 58.1% in the second
season. However, the most effective treatment was (GAs, 20ppm + urea 1%).
The other tested treatments failed to alter leaf area significantly in both
seasons.

The leaf fresh weight, generally, ranged from 1.80 to 3.10 g in the first
season and from 1.81 to 3.23 g in the second seascn, according {0 tested
treatment . The leaf fresh weight was significantly increased by the same
treatments mentioned above for leaf area in addition to the treatment (PBZ
500 ppm + urea). The increments (over the control) in leaf fresh weight, by
those treatments, ranged from 26.1 to 72.2% in the first season and from
29.8 to 78.5% iIn the second season. However, the uppermost increments
were gained by the treatment (GAs; 20 ppm + urea), while the lowermost
increments resulted from the treatment ( PBZ 500 ppm + urea) . The other
three treatments (i.e. PBZ alone at 500 & 1000 ppm and ( FBZ at 1000 ppm
+ urea) failed to alter the leaf fresh weight significantly in both seasons as
compared to control.

The leaf dry weight , generally , ranged from 0.58 to 1.53 g in the first
season and from 0.64 to 1.43 g in the second season, according to tested
treatment. The effect of tested treatments was statistically significant in both
seasons and revealed the same trend as shown above for the leaf fresh
weight . As such, six of the tested treatments clearly increased leaf dry weight
in both seasons as compared with the control. Those treatments were : (GA;
20 ppm + urea ), (GAs 10 ppm + urea), GA; (alone ) at 20 ppm , GA; ( alone)
at 10 ppm . The increments in leaf dry weight by those treatments {over the
control) ranged from 58.7 to 142.9% in the first season and from 41.4 to
104.3% in the second season. The uppermost increments came from the
treatment (GA; 20 ppm + urea) . Meanwhile, the other three treatments (j.e.
PBZ alone at 500 & 1000 ppm and PBZ 1000 ppm + urea) failed to aiter the
leaf dry weight significantly in both seasons as compared to control.
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Table (1) : Effect of some GA, , PBZ and urea foliar spray treatments on seasonal changes in length of new
shoots (cm) of Alphonse mango trees {2001/ 2002 and 2002 / 2003 seasons).

May June July Aug. Sept.
Foliar spray treatments 2001/ 2002/ 2001/ 2002/ 2001/ 2002/ 2001/ 2002/ 2001/ % 2001/ , +1.%
2002 2003 2002 2003 2002 2003 2002 2003 2002 2003 °
Cont.{ water) 7.0 7.3 123 137 184 199 235 246 244 - 255 -
GA3 10 ppm 79 82 152 154 235 238 286 289 295 +209 299 +17.2
GA3 20 ppm 8.3 88 159 162 238 244 295 300 308 +262 312 +223
PBZ 500ppm 6.0 66 111 125 167 171 2168 223 225 -78 2386 -75
PBZ 1000ppm 55 64 108 110 156 161 203 215 218 107 222 -130
Urea 1% 7.7 80 151 1562 226 232 281 283 203 +200 291 +14.1
GAgz 10 ppm + ureal% 8.7 80 181 1865 244 248 298 3086 311 +274 314 +231
GA3 20 ppm + ureal% 8.8 93 169 172 249 254 305 3186 319 4307 325 +274
PB2Z 500 ppm + urea 1% 6.8 70 125 132 176 182 226 231 32.2 50 2486 -36
PBZ 1000 ppm+urea 1% 6.0 69 112 123 166 170 218 222 22.3 87 230 99
L.8.D. 0.05 1.0 1.5 2.6 3.0 3.8 4.2 4.4 4.8 4.7 - 5.1 -

* Increase / or decrease in relation to control.

Table (2): Effect of some GA; , PBZ and urea foliar spray treatments on seasonal changes in number of leaves/
new shoot of Alphonse mango trees (2001 / 2002 and 2002 / 2003 seasons).

May June July Aug. Sept.
Foliar spray treatments 2001/ 2002/ 2001/ 2002/ 2001/ 2002/ 2001/ 2002 2001/ . % 2002/ 1%
2002 2003 2002 2003 2002 2003 2002 2003 2002 2003

Cont. ( water) 42 45 7.2 7.7 114 1.7 145 149 146 - 15.0 -
GAz 10 ppm 49 5.1 8.4 88 133 135 169 173 171 +171 175 +166
GA; 20 ppm 5.1 54 9.0 9.5 144 146 176 180 17.8 +219 182 +21.3
PBZ 500ppm 38 4.2 6.9 7.3 108 111 132 137 133 -9.0 3.9 -74
PBZ 1000ppm 35 39 53 6.4 98 102 126 129 127 -13.1 130 -134
Urea 1% 46 49 8.8 9.3 139 140 174 176 175 +198 178 +186
GAs 10 ppm + urea1% 53 5.5 9.4 9.8 150 153 188 192 16.1 +308 194 +293
GA3 20 ppm + ureal1% 56 59 10.1 106 164 168 193 197 196 +342 199 +326
PBZ 500 ppm + urea 1% 4.5 4.8 7.5 8.0 116 124 147 153 149 +20 155 +3.3
PBZ 1000 ppm+urea 1% 39 42 6.7 6.8 0.7 111 134 136 136 -11.0 138 -38
L.5.D.0.05 0.8 0.9 11 1.3 2.0 1.9 3.0 3.1 33 - 3.6 -

* Increase / or decrease in relation to control.
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Table (3): Effect of some GA; , PBZ and urea foliar spray treatments on area , fresh weight and dry weight of
Alphonse mango leaf (2001 / 2002 and 2002 / 2003 seasons).

Av. leaf area (cm’) Av. leaf tresh wt (g) Av, Leaf dry wt (g)_
Foliar spray treatments 2001/2002 2002/2003 2001/2002 2002/2003 2001/2002 2002/2003
emt  "+-% oM’ +% g *4/-% q *+/-Y% q *+/-% g *4)-%
Cont. { walar) 59.7 - 58.0 - 1.80 - 1.81 - 0.63 - Q.70 -
" GAy 10 ppm 767  +285 787 +357 247  +37.2 285 +40.9 1.10 +74.6 099 +414
- GAs 20 ppm 86.3 +44.6 858.7 +47.8 287 +59.4 283 +453 1.20 +90.5 1.21 +729
PBZ 500ppm 580 -2.8 530 8.6 1.77 -1.7 1.74 -39 0.67 +53 0.61 =129
P82 1000ppm 575 37 517 -109 172 44 1.70 6.1 0.58 19 053 243
Urea 1% 843 +41.2 86.0 +48.3 260 +44.4 269 +486 1.27 +101.6 1.21 +729
GAy 10 ppm + wreal% 88.0 +47 .4 88.3 +5.0 287 +59.4 298 +84.6 1.40 +122.2 1.33 +90.0
GA, 20 ppm + urea1% 89.3 +49.6 91.7 +58.1 3.10 +72.2 3.23 +78.5 1.53 +1429 1.43 +104.3
P8Z 500 ppm + urea 1% 69.3 +16.1 66,7 +15.0 227 +26.1 2.35 +29.8 1.00 +58.7 1.00 +429
PBZ 1000 ppm + urea 1% 607  +1.8 563 29 1.76 22 176 28 0.67 +£.3 0.64 86
LS.D, 0.05 10.5 - 12.3 - 0.19 - 0.22 - 0.16 - 013 -

* Increase / or decrease in relation to control.

Table {4); Effect of some GA, , PBZ and urea foliar spray treatments on chiorophyll a & b and carotencides
contents (mg/100 g/ f.w.) in leaves of Alphonse mango trees (2001 / 2002 and 2002 / 2003 seasons).

chlorophyll a chlorophyll b Carotenoides
Foliar spray treatments 2001/2002 2002/2003 2001/2002 2002/2003 20012002 2002/2003
mg/100 % my/t00 +1% mg/10e % mg/100 % mg/100 % mg/t00 %
g fw. qflw. gfw. _gfw _gtw. glw.
Cont. ( water) 151.8 - 154.0 - 117.0 - 1201 - 825 - 856 -
GAg 10 ppm 156.0 +29 158.8 +3.1 119.9 +25 122.7 +22 79.1 4.1 789 -78
GAy 20 ppm 156.4 +32 150.1 +33 1209 +33 1239 +32 786 47 778 9.1
PBZ 500ppm 151.3 02 152.4 1.0 116.7 -03 1198 0.2 83.7 +15 86.3 +0.8
PBZ 1000ppm 150.2 09 151.9 1.4 116.2 0.7 1174 2.2 84.5 +2.4 87.0 +16
Urea 1% 156.68 +33 160.0 +39 121.0 +3.4 125.3 +4.3 17.2 5.4 772 98
GA; 10 ppm + ureal% 156.9 +35 162.5 +55 1225 +4.7 125.9 +4.8 755 -850 75.4 119
GAy 20 ppm + ureat% 1615 +6.5 166.4 +8.1 1235 +56 128.0 +65 748 93 748 -12.6
PBZ 500 ppm + urea 1% 154.1 +1.7 158.2 +2.7 119.3 +2.0 1219 +1.5 81.2 16 823 -39
PBZ 1000 ppm +urea 1% 152.2 +04 156.4 +1.4 1179 +0.8 120.7 +0.5 819 0.7 84.2 -186
L.5.D. 0.05 N.§ - N.S - N.5 - NS - NS - NS -

* Increase / or decrease in refation to control.
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4. Leaf chlorophyll a & b and carotenoids contents

Data in Table (4) reveal that leaf chiorophyll- a content, generally |
ranged from 150.2 to 161.5 mg/ 100 g f. w in the first season and from 151.9
to 186.4 mg/100 g. fw. in the second season, according to treatment.
However, no significant differences could be traced among the tested
treatments.

The leaf chlorophyll -b content, generally, ranged from 116.2 to 123.5
mg/ 100 g f.w. in the first season and from 117.4 to 128.0 mg/100 g f.w. in the
second season, according to treatments. However, differences between
treatment did not reach the limit of significance .

The leaf carotenoids content, generally, ranged from 77.2 to 84.5 mg/100
g f.w in the first season, and from 74.8 to 87.0 mg / 100 g f.w. in the second
season, according to treatment. However, all tested treatments were
statistically equal in this respect.
5.Leaf N, P & K contents

From Table (5) it is clear that leaf nitrogen (N) content, generally, ranged
from 1.4 to 1.55 % in the first season and from 1.4 tc 1.61 % in the second
season. However, the differences between tested treatments were
statistically significant only in the first season, when PBZ 1000 ppm + urea
1% revealed higher leaf N % in comparison with the control; the increase
was 10.7% . However, in the second season all tesied treatments and the
control showed statistically equal leaf N contents,

The leaf phosphorus (P) content, generally, ranged from 0.128 to 0.140%
in the first season and from 0.125 to 1.43% in the second season without
any significant differences between treatments in both seasons.

Leaf potassium (K) content, generally , ranged from 0.7 to1.1% in the first
season and from 0.7 t0 1.2% in the second season. However, the
differences due to tested treatments were statistically significant in the
second season only, when the treatments implying PBZ at 1000 ppm (i.e.
FPBZ 1000 ppm ) { alone ) and PBZ 1000 ppm + urea) increased K% over the
control by 50% . In addition, the treatment of (PBZ 500 ppm + urea) also
promoted leaf K % 37.5% in the second season.

Generally, the obtained results cleared significant promotions in shoot
length , number of leaves/ shoot, leaf area, fresh & dry weights of the leaf
with the treatments of GA; 10 & 20 ppm + urea 1% . The treatment of GA; 20
ppm (alone ) also revealed a similar trend, but with a lower magnitude. On
the other hand all PBZ treatments with / or without urea 1% failed to affect
significantly the concerned morphological aspects of leaves and shoots.
However, all tested treatments were statistically similar concerning the leaf
pigments as weli as the leaf N, P & K contents, except for the increments in
leaf N % in the first season with PBZ 1000 ppm + urea 1% , and then
increase in leaf K % with PBZ 500 & 1000 ppm + urea in the second season.

The promotion in vegetative growth indices by GA, treatments was in
accordance with Das et al,, (1989) who sprayed GA; at 50 ppm on limbs of
Langra mango trees on mid. June ; the treatment enhanced shoot length ,
number of leaves per shoot and leaf area.
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Table (5): Effect of some GA; , PBZ and urea foliar spray treatments on N, P & K contents in leaves of
Alphonse mango trees (2001 / 2002 and 2002 / 2003 seasons).
N (%) P (%) K (%)
2001/2002 2002/2003 2001/2002 200212003 200172002 2002/2003
mg/100 « mg/100 - mg/100 - mg/100 - mg/100 - mg/100 .

Foliar spray treatments

g fw. _gfw. g fw. o fw. g fw. g fw. ,
Cont, ( water) 1.40 - 1.44 - 0.131 - 0.139 - 09 - 0.8 -
GA; 10 ppm 1486 +57 145 +07 0139 +61 0143 +29 08 -t111 08 +0.0
GAa 20 ppm 145 +36 140 -28 0140 +69 0143 +29 08 -111 07 -125
PBZ 500ppm 1.52 +86 157 +90 0134 +23 0128 -7.9 09 00 1.0 +250
PBZ 1000ppm .63 +93 161 +118 01268 23 0125 -101 11 +222 12 +50.0
Urea 1% 144 +29 144 +00 0137 +46 0140 +07 07 -222 08 0.0
GAa 10 ppm + ureat% 148 +57 146 +14 0138 +53 0140 +07 07 -222 09 +125
GA; 20 ppm + ureat% 144 +29 140 -28 0138 +61 0142 +22 08 111 08 +0.0
PBZ 500 ppm + wrea 1% 160 +71 152 +56 0131 00 0130 -85 10 +11.1 1.1 +37.5
PBZ 1000 ppm +urea 1% 1.65 +10.7 1568 +97 0130 -08 0127 -86 1.0 +111 12 +50.0
L.8D. 0.05 0.14 - 0.19 - N.S - N.S - N.S. - 02 -

* N % g/ 100 g dry weight
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Also, Rajput and Singh (1989) sprayed GA; (15 & 30 ppm) and urea (3 & 6%)
on Dashehari mango trees on 5 & 20 Jan, the treatment increased vegetative
growth . In addiiion , Singh and Rajput (1990) sprayed GA; at 50, 100 or 150
ppm on Langra mango trees twice in Feb. and March; the treatments
increased shoot length.

Many literature reporis indicated that PBZ treatments ( as foliar spray
and Jor scil application) suppressed vegetative growth (Winston, 1992;
Burondkar et al, 1993; Nunez-Elisea et al, 1993; Werner and Schaffer ,
1993; Salazar and Vazquez, 1997; Perez et af.,, 2000 ; Phavaphut - Anon &f
al., 2000 ; Zora et al. 2000; Hoda ef al., 2001 and Murti ef al., 2001). This was
not supported by results of the present investigation, which might be due to
time of application since most of the available literature reports were
concerning PBZ application just prior vegetative fiushing or during the
following summer months whiie the present investigation applied PBZ in the
fall and winter i.e. about 4-5 months before new flushing.

Generally, the determined shoot and leaf growth parameters, i.e. shoot
length number of leaves/ shoot, leaf area and leaf fresh & dry weights,
responded positively to treatments implying GA; and urea . The most
effective were the combined treatments , i.e. GA; 20 ppm + urea and GA; 10
ppm + urea which increased shoot length and number of ieaves on it by
roundly one third (over the control), while increased leaf area by around one
half and produced even higher increments in leaf fresh and dry weights.
Significant promotions in shoot and leaf growth were also obtained by GA;
(alone) at both tested concentrations and also by urea (alone). However, the
leaf constituents of photosynthetic pigments (chlorophyll -a & b and
carctencides) and the major nutrient eiements mostly indicated insignificant
responses to all tested treatments.
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