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Effect of Some Growth Retardants on Vegetative
Growth, Spurs And Fruiting Of “Le-Conte” Pear
Trees Under Two types of soil.

ABSTRACT

This study was carried out during two successive seasons 2012 and 2013 on 5-years old
Le Conte pear trees grown under sand soil (at Kaffer dawood village in El-Sadat city) and clay
soil (at darwa village) conditions in El-Mounifia Governorate. Selected trees were sprayed by
some growth retardants such as, Paclobutrazol (cultar) at 200&300ppm conc., Mepiquat
chloride5%at 150&250 ppm , Succinic acid (SA) at150 &300 ppm and control. Treatments
were sprayed with the specified solutions till run off at three times: before flowering, after fruit
set stage and the third spraying was two months after fruit set (early March, mid April and mid
May) on pear trees. Herein, fruit quality, vegetative growth parameters were determined at the
time of harvest. All the applied treatments significantly increased initial fruit set and improved
fruit quality compared with the control. Whereas, it is noticed that the best results were
recorded in sand soil compared with the clay soil also, the highest concentration in all
treatments. Improved fruit set, yield and fruit quality.
Keywords: growth retardants , Paclobutrazol, Mepiquat chloride5%, Succinic acid (SA), , fruit

quality and vegetative growth
1-INTRODUCTION
Most of the available growth retardants are anti- gibberellins; they inhibit the synthesis of
gibberellins such as GA3 within the plant and defined as organic compound, other than nutrients
in a small amount inhibit. Hanaa et al., (2007) indicated that Paclobutrazol (Cultar) increased
fruit set %, fruit weight and fruit size . Paclobutrazol is a gibberillic acid inhibitor which acts to
reduce cell elongation. It is also supposed to increase the general health of the plant in the new
foliage has higher chlorophyll and carotenoid contents, resulting in higher photo synthetic
efficiency. Lolaei et al., (2012 a ,b) mentioned that paclobutrazol caused decreased of
vegetative growth and increased of yield and signification effects of fruit quality.

Plant growth retardants are an incredibly useful too (Simonyi 2013 and Abolfazl et al.,2013).
Paclobutrazol uptake is slow, probably due to adsorption and desorption reactions between the
chemical and organic matter in the media.

Chlormequate (2,chlor-N,N,N-trimethylethanaminium chloride) is another GA biosynthesis
inhibitors to exhibit growth retarding effect in fruit trees (Davis and Curry ,1991 and
Rademacher, 2000) . Chlormequat chloride, also known as chlorocholine chloride, is an onium
growth retardant containing a quaternary ammonium group (Gent and McAvoy, 2000), inhibits
the cyclization of pyrophosphate to co palely pyrophosphate in the gibberellins biosynthesis
pathway (Rademacher, 2000) . Chlormequat chloride and (S)- ABA are taken up rapidly and
remain in solution. Uptake of these chemicals is by mass flow with the transpiration stream and
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could possibly be affected by factors affecting transpiration, such as light, temperature, or
humidity, at or shortly after application (Jessica Lynn.2008).

Succinic acid (SA),As one of the intermediary metabolites in the citric acid cycle, it may
participate in the net synthesis of glucose, other sugars, fatty acids normally present in plant
and dicarboxylic acids, it is not considered dangerous. Also, catalysed by the enzyme succinate
dehydrogenase (or complex Il of the mitochondrial ETC ) . The complex is a 4 subunit
membrane-bound lipoprotein which couples the oxidation of succinate to the reduction of
unique in one. Intermediate electron carriers are FAD and three 2Fe-2S clusters part of subunit
B (Boy et al.2006). Succinic acid (SA) is an important platform molecule in the synthesis of a
number of commaodity , specialty chemicals and important biochemical intermediate that occurs
in all living creatures(Christian et al.,2007)Simonyi (2013) reported that Succinic acid was found
to decrease the surface tension of water already at very low concentrations.

The aim of this study was to evaluate and investigate the influence of several chemicals,
whose action is based on different hormones metabolism regulation, on photosynthesis
(chlorophyll content) and yield parameters of Le-Conte pear trees. Uptake differences were
observed with the chemicals in this study.

2-MATERIALS AND METHODS

This study was conducted in seasons 2012 and 2013 to determine the effect of plant growth
retardants on 5 years old "Le-Conte" pear trees ( Pyrus Commuins.L) budded on pyrus
betulaefolia pear rootstock . 21 trees were selected nearly similar in growth vigor and fruiting,
free from any visual infections and received regularly the recommended horticultural practices.
Le -Conte pear trees grown under sand soil (at Kaffer dawood village in El-Sadat city) and clay
soil (at darwa village) conditions in EIl-Mounifia Governorate. Trees were sprayed by
paclobutrazol , Mepiquat chloride5% and Succinic acid .Trees were applied as a foliar spray
three times at the start of growth in the first week of March, after flowering in the first week of
April and after fruit setting by month. The experimental design was completely randomized, with
seven treatments in three replicates consisting of three trees each. The applied treatments
were as follows:-

Cultar (Paclobutrazol) with 200ppm concentration.

Cultar (Paclobutrazol) with 300ppm concentration.

Mepiquat chloride5% ( Mepiquat chloride5%) with 150ppm concentration.
Mepiquat chloride5% ( Mepiquat chloride5%) with 250ppm concentration.
Succinic acid (SA) with 150ppm concentration

Succinic acid (SA) with 300ppm concentration

Tap water as a control.

Furthermore to evaluate the efficiency of the tested treatments on tree fruiting and fruit
quality the following measurements were carried out.

2-1 Vegetative Growth Measurements:-
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Four main branches similar as possible were chosen at the four direction of each treated
tree, tagged and the average of the current shoot length was measured with (cm) on August, in
both seasons. Ten mature leaves from5-7 nodes were collected at random from each studied
tree to determine leaf area by using Leaf Area meter model (1203, CID, Inc, USA).

2-2 Flowering:-

Four branches, in the different sides of each tree were tagged for determining the fruit set
percentage and number of spurs.

2-2-1 Fruit set was calculated in relation to the total number of flowers and then the
percentages were calculated as follow:

Fruit set (%) =  No. of developing fruit lets /Total No. of flowers x 100
2-2-2 Number of spurs was calculated by a count the total number in the labeled shoots.
Leaf chemical composition: -

Samples of thirty leaves from the middle part of shoots were selected at random from each
replicate (after harvest) to determine their content of N, C. using the kjeldahl digestion method
for N as described by A.O.A.C (2005), and the colorimetric method for total carbohydrates (%)
as outlined by Dubois et al., (1956). spurs content of nutrients were determined as basis of dry
weight. Leaf chlorophyll reading was recorded using Minolta chlorophyll Meter SPAD-
502(Minolta camera .Co, LtDJapan) at the field. Average of ten readings was taken from the
middle of leaves from canopy tree (Yadava,.1986).

2-3- Fruit Quality:-
Fruits were collected at maturity stage on August from each tree of various replicates and
estimated the following parameters.
2-3-1 Fruit physical properties: -
At biking date twenty fruits from each tree under study were chosen for determining the
following: -
A- Average weight of fruit (gm).
B- Average fruit volume (ml®).
C- Average fruit length (cm).
D- Average fruit diameter (cm).
E- Shape index (W/V ratio & L/D ratio).
F- Fruit firmness was estimated as firmness (Ib /Inch?) using IFRA Texture analyser on 5 ml
inside the fruit skin by constant speed 2ml/sec.
2-3-2 Fruit chemical properties: -
A- Total soluble solids (T.S.S) was determined by a hand refract meter. B-
Acidity of fruit juice was determined (as malic acid) by titration with 0.1 normal sodium
hydroxide with phenolphthalein as an indicator, according to A.O.A.C (2005).
Data were statistically analyzed in factorial design according to the method of Sendecor and

Cochran (1990), L.S.D at 5% level was used for comparison between means of each
treatment.
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3-RESULTS AND DISCUSSIONS

Vegetative Growth:-
a) Shoot length:-
Data in Table (1) showed that the effect of some growth retardants and soil types on shoot

length is pronounced response on shoot length of "Le-Conte" pear. Data revealed that shoot
length had significantly affected in the both seasons. It was found that lowest values were
obtained from spraying with Mepiquat chloride5% followed by Cultar and Succinic acid ,
whereas, the highest values were obtained from control trees in the both seasons. Moreover, the
highest and least concentration of growth retardants gave the same effect in decreasing shoot
length.

As for the type of soil, it was found that there was a significant effect between the two types
of soil under study on shoot length in the both seasons. Sand soil had effected by growth
retardants more than clay soil.

A significant interaction was observed between effect of some growth retardants,
concentrations and the types of soil , the results show that spraying with Mepiquat chlorid 5% at
250 ppm under sand and clay soil conditions recorded the lowest shoot length, whereas, the
highest values were obtained from control trees either clay or sand soil in the both seasons.

In this respect, Rademacher et al.,1995 and Rademacher 2000 reported that growth
retardants are used to retard the shoot length without changing the phototoxic effects and
reducing cell division or elongation.

b) Shoot_diameter:-

From (Table 1), it is cleared that shoot diameter of "Le-Conte" pear trees had significantly
affected by some growth retardants in the both seasons. It was found that highest values were
obtained from spraying Succinic acid in the both concentrations and seasons, whereas, the least
values were obtained from spraying with Mepiquat chloride5% and Cultar in the both seasons.
As well as, both concentrations gave the same effect.

Regard to the types of soil , it was found that "Le-Conte" pear trees in clay soil significantly
recorded higher shoot diameter than trees in sand soil in the both seasons. Shoot diameter had
a significant effect by interaction between growth retardants, concentration and types of soil, the
results show that spraying with Succinic acid at 300 ppm and Mepiquate chloride 5% 250ppm
under clay soil recorded the highest shoot diameter followed by Paclobatrazol, . While, sand soil
,the lowest values were significantly obtained from spraying with Mepiquat chloride 5% at 250
ppm followed by succinic acid and Paclobatrazol in both concentrations compared by untreated
trees in the both seasons 2012/2013,respectively.

Several others mentioned that spraying fruit trees with growth retardants, decreased shoot
length and increased its thickness (El- Shahat 1990, Jocov 1990 and Bezuglova 2000).
Leaf area :-

Regarding the effect of growth retardants and types of soil treatments under study on the leaf
area, Table, 1 revealed that had a significantly negative affected in the both seasons. It was
found that least leaf areas were obtained from spraying with Mepiquat chloride5% followed by

Paclobutrazol and Succinic acid ,whereas, the highest values were obtained from control trees
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in the both seasons .

While, the types of soil, it was found that "Le-Conte" pear trees in sand soil significantly gave
higher leaf area than trees in clay soil in the both seasons. A significant interaction was noticed
between effect of some growth retardants and type of soil, the results show that spraying with
Mepiquat chloride5%at 150&250 ppm followed by succinic acid and Paclobutrazol .under clay
soil recorded the least leaf area. On the other hand, the interaction between growth retardants
cleared a positive effect by reducing the leaf area and the highest conc. was was best
compared by the lowest conc. Whereas, the highest values were obtained from control trees
under two types of soil in the both seasons. Regard to Whipker and Mc call 2000,
Hanchinamath 2005 and Cohen etal .,2013 that Paclobutrazol as well constrained the
elongation rate of the leaves and reduced leaf length of young date palm seedling.

Generally, the obtained data showed a significant negative relation between the foliar
application by Paclobutrazol, Mepiquat chloride 5% or Succinic acid and vegetative growth
parameters under study. According to Singh 2004 and Mansuroglo et al 2009 the mechanism
effect of growth retardants on reduction of vegetative growth that may be due to inhibit, a
period of time ,the elongation of stem or cell division without changing on vital metabolic.

Table (1) Effect of some growth retardants on vegetative growth of Le-Conte pear trees under two

types of soil in seasons2012/2013.

Treatments Shoot length (cm.) Shoot diameter L eaf area
Soil Mean Mean Soil Mean Mean Soil Mean Mean
Growth retardants Conc. Clay | Sand AxB (A) Clay | Sand AxB (A) Clay | Sand AxB (A)
1% season
200ppm | 60.14ce | 64.92a | 67.53AB 0.967b-d | 0.877de | 0.922B 2801cd | 2530 | 26.66C
Paclobutrazol 300ppm | 66.13bc | 65.78b-d | 65.96A8 | °°7*AB [0.967b-d | 0.913ce | 00408 | “¥MB 7250 | 2380 | 25500 | 220
Mean of A x C 63.14C | 70.35AB 0.967BC | 0.895DE 27.63C | 2455E
\eoiauat chior idesvs | L50PPM_| 60.93c-e | 50.43de | 60.18CD S943C ™ 00bc | osare | 0018 | "B [76sd | 2350 | 25620 | 2°C
piq " | 2soppm | 58.o4e | 5840e | S867D | o o| 1033 | 0850 | 00428 [ - | 2860cd | 2244g | 25520 | -
Mean of A x C 59.94CD | 58.92CD : 1017AB | 0.843E : 28.12C | 23.01F :
. 150ppm | 78.63a | 49.13f | 63.88BC 0.967b-d | 0.880de | 0.923B 29.03c | 24.00f | 2651C
Succinic acid 300ppm | 68630 | 63430-¢ | 66.03AB | 00 | 11332 | 0.900ce | 1017A | U21%B | 2764d | 27.40d | 27528 | 4
Mean of A x C 73.63A | 56.28D M(g")‘” 1.050A | 0.890DE M ezg'; of | 2g33c | 25.70D M(g‘;“
Tapwater | 68.67b | 6867b | 6867A 0.900c-e | 0.920c-e | 0.910B 3L.05b | 3317a | 32.11A
Control Tapwaer | 68670 | 68670 | 6867A | 0% [T0900ce | 0.920ce | 09108 | *O*A 31080 | 3317a | 3211A | 27 A
Mean of A x C 68.67B | 68678 0.900C-E | 0.920CD 3L05B | 33.17A
Mean of C 66.34A | 63558 6483A '~ ogsA | ossB 09527 | —578A | 26618 27.67A
Mean of Bx C 67.00A | 63.04B | 6559AB | 64.07AB | 09588 | 0878C | LO0BA | 0896C | 28.93A | 2651B | 2863A | 26.70B
2" season
200ppm | 6838¢f | 68.92c | 73.65C 1200c | 0837h | 1.043C 2360de | 25.70c | 24.65C
Paclobutrazol 72.46B 1.084B 24.16C
300ppm | 70.38df | 72.17de | 71.27C 1300b | 0.950f-h | 1.125B 2320e | 24.13de | 2367C
Mean of A x C 69.38C | 75548 12508 | 0.918F 2340F | 24.92DE
M eoiauat chior idesos | 120PPM | 70.64d-F | 740lcd | 72.32C 67.94C ™73000 | o.917gn | 11088 | %A [ ooor | 2407de | 1z0a0 | 2220
eiq 250ppm | 59509 | 67.63¢f | 6356D | o "| 1367a | 1o027e | 1197A | , 7| 2470cd | 24.03de | 2442¢ [ -
Mean of A x C 6507D | 70.82C : 1333A | 0.972EF : 12.40G | 24.05EF :
. 150ppm | 10350a | 75.00cd | 89.25A 1.133d | 0.923gh | 1.028C 20400 | 26.03c | 27.72C
Succinicadid 300ppm | 75.03cd | 65.92f | 7047C | "°ZA [ 12670 | 0980eq | 11238 | “O%C | 2380de | 24.60ce | 24.20C | S1O
Mean of A x C 80.26A | 70.46C M ?g'; of | 1200c | 0952EF M ?"é’; of | 2660c | 25320 ('\)"f?eB’;
Tapwater | 70.00df | 8647b | 78.23A 1.000ef | 1017&f | 1.008C 30480 | 32.70a | 3L59A
Control Tapwater | 700004 | 86470 | 78.23A | o7 | 100 | 1017e | 1.008C | 4B [ 30480 | 3270a | 3150 | 400
Mean of A x C 70.00C | 86.47A 1.000D | 1.017D 30488 | 32.70A
Mean of C 7343B | 75.82A 7089 ™ 796A | 0.965B LUSA 153598 | 26.74A 25.97A
Mean of Bx C 7813A | 7860A | 6873C | 73048 | 11588 | 0936D | 1233A | 0993C | 20.87D | 27.13A | 2557C | 26.36B

Means within each column followed by the same letter(s) are not significantly different at 5% level.
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Flowering and fruiting:-
Number of spurs

As shown in (Table,2) , it is appeared that effect of some growth retardants had significantly affecte
on number of spurs of "Le-Conte" pear trees in the both seasons. It was found that highest values
were obtained from spraying with Paclobutrazol , Mepiquat chloride 5% and Succinic acid with both
concentrations in the both seasons, whereas, the lowest values were obtained from control trees in the
both seasons .Concern to the type of soil, it was found that "Le-Conte" pear trees in sand soll
significantly recorded higher number of spurs than trees in clay soil in the both seasons. A significant
interaction was observed between effect of some growth retardants and the types of soil, the results
show that spraying with Paclobutrazol at 300ppm under sand soil recorded the highest number of
spurs followed by succinic acid and Mepiquat chloride 5% both concentration in sand soil. Moreover ,
in clay soil, it is noticed that, the highest conc. in all growth retardants gave the highest values
compared by untreated trees .Our data goes in harmony with Hanaa et al., 2007 in pear trees who
reported that Paclobutrazol at 300ppm increased spurs number.

Table (2) Effect of some growth retardants on spurs number and fruit set % of Le-Conte
pear trees under two types of soil during seasons 2012&2013.

Treatments Spurs number Fruit set %
Soil Mg?n Mean Soil '\g??: Mean of
Growth retardants Conc. Clay Sand AxB of (A) Clay Sand xB A)
1st season
200ppm | 13.17h | 19.33ef | 16.25C 5.54b | 3.13ef | 4.34B
Paclobutrazol 300ppm | 15.00g | 25.00a | 20.00A | “813A ["a56cd | 3.15ef | 3.86C | 108
Mean of Ax C 14.08D | 22.17A 5058 | 3.14D
o ondenys | _1500PM | 15.449 | 21.00cd | 18.228 17.22B —08be | 3.62e | 4358 | /%A
piq ® | 250ppm | 11.89h | 20.53de | 16.21C oaon |6.76a | 34le | 500A [ __ -
Mean of A x C 13.67DE | 20.77B : 592A | 3.52C :
___ 150ppm | 12.89h | 22.25bc | 17.57B 4.28d | 2.64f | 3.46D
Succinic acid 300ppm | 15959 | 22.75b | 19.35A | 1°°6C [314ef | 275t | 2.96E 1.69D
Mean Mean of
Mean of A x C 14.42D | 22.50A of 8 | 371C | 270E s
Tap water | 12.78h 18.33f | 15.56C 1.60g 1.779 1.69F
Control Tap water | 12.78n | 18.33f | 15.56C | ~0%9B [T160g | 1.77g | 1.60F | °>*6A
1.77F
Mean of A x C 12.78E | 18.33C 17788 | L6OF 3.30A
Mean of C 13.74B | 20.94A 407A | 2.78B
Mean of B x C 13.57C | 20.23B | 13.00C | 21.65A | 4.13A | 2.79B | 4.02A | 2.77B
2nd season
200ppm | 16.17g | 25.67b | 20.92C 4.05a_| 3.81ab | 3.93AB
Paclobutrazol 300ppm | 21.25d | 30.58a | 25.92A | 2>*?" [3.00c | 3.23bc | 3.12C 3528
Mean of Ax C 18.71E | 28.13A 1o7op |_3538 | 3528
Meoiauat chiorideass |L20PPM | 17.781 | 23.17c | 20.47C | 3.77ab | 4.42a | 4.10AB
piq 250ppm | 1538 | 22.83c | 19100 | | 439%a | 442a | 441A | 3.40B
Mean of Ax C 16.58F | 23.00C : 4.08A | 4.42A
... 150ppm | 19.83de | 25.67b | 22.75B 3.67ac | 3.66bc | 3.67B
Succinic acid 300ppm | 20.50de | 25.67b | 23.088 | ->3C [315bc | 3.11bc | 3a3C | ~96C
Mean of A x C 20.17D | 25.67B me(%'; 3.41B | 3.38B
Tap water | 12.67h | 19.00ef | 15.83E 1.38d | 1.94d | 1.66D
Control Tap water | 12.67h | 19.00ef | 15.83€ | 1°°°® [138d | 1.04d | 166D | >
1.94C
Mean of Ax C 12.67G 19.00E 20.98A 1.38D
Mean of C 17.03B | 23.95A 3.100A | 3.32A
Mean of B x C 16.61D | 23.38B | 17.45C | 24.52A | 3.02AB | 3.46A | 2.98B

Means within each column followed by the same letter(s) are not significantly different at 5% level.
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Fruit set (%)-

Data in (Table2 &Fig.1) revealed that effect of some growth retardants had significantly affected on
the fruit set percentage of "Le-Conte" pear trees in the both seasons. The maximum percentages were
obtained from spraying Mepiquat chloride5% followed in a descending order by spraying Paclobutrazol
and Succinic acid . While , the minimum percentages were obtained from control trees in the both
seasons under study. Moreover the types of soil, it was found that "Le-Conte" pear trees in clay soll
significantly recorded appositive respond to increase fruit set percentage than trees in sand soil in the
first season only, while, it was noticed no significant different between them in the second season.
Also, there was no significant effect of concentration on fruit set in the both seasons under study.

A significant interaction was noticed between some growth retardants and the type of soil, the
results show that spraying with Mepiquat chloride5% at 250 ppm under clay soil recorded the highest
fruit set percentage followed by Mepiquat chloride 5% 150 ppm, Paclobutrazo200&300ppm and
Succinic acid 150&300ppm .Sand soil recorded a positive affected on increasing fruit set in all
treatments. Whereas, the lowest percentage were obtained from control trees either clay or sand soil in
the both seasons. It was noticed that there was a difference in the fruit set during the seasons of
study due to the climate changing in the second ones . Results go in a harmony with hanaa et al.,
(2007) on pear,Boonkorkaew et al.,2008, Jong et al.,2011and . Lolaei et al., (2012a,b) who reported

that growth retardants increased of fruit set.

1 2nd

750 275 |
7.00 _ 450 { .
6.50 ] asoil day 4.05 B8 Soil clay
o : 1n, o) e
5.50 ] 350 { 4]
‘ﬁ.oo : 25 o #]
250 = 93.00 1 :
300 H =275 1 4
E' ] L‘-L2.50 L :
3.50 225 o H
3.00 2.00 + :
250 1.75 M

1.50 + b
2.00 1.25 4 :
150 EEH IEE' 1.00 { [+
1.00 + H 0.75 o

T 10011

Fig.1. Effect of some growth retardants on fruit set during 2012/2013 seasons.

So, it could be seen that growth retardants, concentrations and types of soil significantly increased
spurs number, spurs% and fruit set. And the increasing of spurs reflected the effect of growth
retardants on reducing cell division or elongation.

Leaf minerals composition:-
Chlorophyll content:-
Data in Fig.3 indicated that foliar application with Paclobutrazol, Mepiquat chloride 5% and Succinic
acid in both concentrations increased chlorophyll content significantly . It noticed that there was a positive

relation between the concentration of growth retardants and chlorophyll content. Also, types of soil were
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affected on responding to growth retardants. Sand soil gave a higher respond than clay soil. In other
words, it's clearly from the interaction between treatments that the highest chlorophyll content values were
obtained by spraying succinic acid in sand soil but in clay soil, Meipequate chloride recorded highest

chlorophyll content values. Kanade et al.,2002 reported that foliar application of cycocel at 500 &1000 in

800y g mSail clay
57.00 1 0Soil sand
56.00 1
55.00 1
54.00 1
53.00 1
52.00 1
9100 1
000 ;
.00 1
48.00 +
47.00 o
46.00 1=

I IIIIIIIIIIIIIIZIXI

[ERN
N
[N

62.50 = QSoil clay

sunflower increased chlorophyll content significantly over control.
2nd B Soil sand
60.00 1 season

1 | 2
57.50
£5.00 1
[=X
£250
=
50.00
4750 |
4500 |
4250 1
| -

40.00
1|2|1|2|1|2|1

Fig.2. Effect of some growth retardants on chlorophyll content during seasons 2012/2013.

C/N ratio:-

Regarding the effect of different growth retardants and types of soil under investigation study Fig.2
revealed that the lowest values of C/N ratio were recorded with growth retardants treatments compared to
the untreated trees. Whereas, the interaction between the experimental treatments had a significant effect
on C/N ratio . it was noticed that Paclobutrazol resulted at 300ppm recorded the best values in C/N ratio in
sand soil compared to the all treatments but in sand soil the untreated trees gave the highest values in
both seasons under study ,respectively. Generally sand soil gave the highest values compared to clay soil

. several researchers mentioned that the amount and variety of carbohydrates found in plants differ in

8
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various plant organs and conditions all throughout the growing season.Herein,it reverses on C/N ratio on
plants (Smeekens,2000 ;Gibson ,2000and Mcqueen et al.,2004).

8.00 2nd season OSoil clay @ Soil sand

7.50
7.00
6.50
6.00

B50

800

50

.00
350
3.00
250
2.00
150

Fig.3. Effect of some growth retardantson C/N ratio during seasons 2012/2013.
Fruit physical properties: -
Fruit weight:-

It is appeared Table3. that effect of some growth retardants had significantly affected on fruit weight
of "Le-Conte" pear fruits in the both seasons. It was found that the highest values were obtained from
spraying with Paclobutrazol and Mepiquat chloride5% followed in a descending order by succinic acid
in the both seasons, whereas, the lowest values were obtained from control trees in the both seasons.

Concern to, the types of soil, it was found that "Le-Conte" pear trees in clay soil significantly

recorded higher fruit weight than trees in sand soil in the both seasons.Referring the interaction effect
,a significant affected was noticed between some growth retardants and the types of soil, the results
show that spraying with Mepiquat chloride5% at 250ppm under clay soil condition recorded the
highest fruit weight, whereas, the lowest values were obtained from control trees under sand soil in
the both seasons.

These results are in accordance with those who reported that growth retardants treatments effect

on fruit weight Rademacher et al.,2000, Hanaa et al., 2007 and Xiaoming Chen et al., 2012.
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Table (3) Effect of some growth retardants on fruit weight (g)and fruit volume (mi®of Le-

Conte pear trees under two types of soil in seasons2012/2013

Treatments Weight (g.) Volume (ml®)
Soil c')\f iar;( Mean Soil Mean of Mean
Growth retardants Conc. Clay Sand B of (A) Clay Sand AXxB of (A)
1st season
200ppm | 225.4c-e | 213.9(-h | 219.78 222.2bc | 206.8de | 214.5BC
Padiobuirazol 300ppm | 245.7b | 218.0eq | 231.9A | 22287 [ 22660 | 2106cd | 2186AB | 21054
Mean of A x C 23568 | 216.0D 20448 | 208.7C
M eotunt chioridee |150Pm | 281.2cd | 21150 | 221.38 226.1A o0 0bc | 205.5de | 212.78C | 2120A
Pl " | 250ppm | 2574a | 2042h [ 2308A [, | 2533 | 1074ef | 2254A | o
Mean of A x C 2443A | 207.8E : 236.7C | 20L4C :
— 150ppm | 222.3df | 1986] | 210.4C 220.0bc | 192.8f | 206.4C
Succinic acid sooppm | 2330c | 2022 | 21768 | /% | 22780 | 1919f | 2008C | 169%C
Mean Mean
Mean of A x C 2076C | 200.4F of (3) | 22398 | 192:3D of (B)
Tapwater | 1862k | 162.6] | 1744D 17899 | 159.4h | 169.2D
control Tapwater | 186.2k | 1626 | 174.4D | 2°%*® [ 17899 | 1594n | 16920 | 2°0'B
Mean of A x C 186.2G | 162.6H 1789E | 159.4F
Mean of C 2034A | 196.7B 2137A 5 150n | 19058 205.7A
Mean of B x C 21638 | 196.6C | 230.6A | 196.7C | 2103B | 1911C | 221.7A | 189.8C
2nd season
200ppm | 2283e | 212.6f | 220.5C 2163de | 206.2¢f | 211.3C
Paclobutrazol s00ppm | 2480c | 228.8¢ | 238.4B | 2B [ 231.3c | 2204cd | 22508 | 21068
Mean of A x C 2381B | 220.7D 2238BC | 213.3D
M eorouat dior ey |_1500Pm | 238.8cd | 2716a | 255.2A 2456A 50 5c | 2625a | 2460A | SoH9A
Pl 250ppm | 26160 | 21021 | 23508 [, . | 2474b | 200.3f | 22308 [
Mean of A x C 25027 | 240.9B : 2385A | 23L4AB :
— 150ppm | 227.6e | 207.4f | 217.5C 2192cd | 199.7f | 209.4CD
Succinic acid a00ppm | 234.4de | 205.4f | 219.9C | o110 [ 2252cd | 18089 | 20300 | L7>P
Mean Mean
Mean of A x C 231.0C | 206.4E of (B) | 2222C | 1902E o (B)
Tapwater | 189.6g | 172.6h | 18L.1D 18209 | 1652h | 1736E
Control Tapwater | 189.6g | 172.6h | 181.1D | 200 [T18209 | 1652h | 1736E | 2201A
Mean of A x C 180.6F | 172.6G 1820F | 1652G
Mean of C 2072A | 21028 2188A I 156A | 20008 206.6A
Mean of B x C 20118 | 216.1C | 2334A | 2043D | 211.8B | 2084B | 2215A | 191.7C

Means within each column followed by the same letter(s) are not significantly different at 5%level..
Fruit volume:-

Data in (Table, 3) revealed that effect of some growth retardants had significantly affected on fruit
volume of "Le-Conte" pear in the both seasons. It is noticed that the best growth retardants was
Paclobutrazol and Mepiquate chlorid5% followed by succinic acid compared by untreated ones. It
was found that highest values were obtained from spraying with Mepiquate chloride5% at 250ppm
followed in a descending order by spray in Paclobutrazol at 300ppm in the both seasons, whereas,
the lowest values were obtained from control trees in the both seasons.

Regard to the types of soil, it was found that "Le-Conte" pear trees in clay soil significantly
recorded higher fruit volume than trees in sand soil in the both seasons. A significant interaction was
recorded between effect of some growth retardants and the type of soil, the results show that
spraying Mepiquat chloride5% at 250 ppm under clay soil gave the highest fruit volume, whereas,

the lowest values were obtained from control trees under sand soil in the both seasons.
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2) Fruit diameter and length:-

From (Table 4), it is appeared that effect of some growth retardants had significant affected on
fruit diameter of "Le-Conte" pear in the both seasons. It's noticed that the dimensions of fruits go in
same trend with the weight; there is a positive significant increasing between treatments in both
seasons under study due to the increment in fruit weight (Table 4). The obtained results are in a
same trend with the conclusion of Singh 2004 and Hanaa et al.,2007 who said that growth
retardants are a synthetic substance which inhibit the elongation or cell division .

Fruit firmness

Data in (Table, 4) revealed that effect of some growth retardants had significantly affected on fruit
firmness of "Le-Conte" pear in the both seasons. It was found that highest values were obtained
from spraying with Succinic acid at both concentrations in the both seasons, whereas, the lowest
values were obtained from control trees in the both seasons.

Referring to the type of soil condition, it was found that "Le-Conte" pear trees planted in clay soil
significantly recorded higher fruit firmness than trees planted in sand soil in the both seasons.

A significant interaction was noticed between effect of some growth retardants and the types of
soll, the results show that spraying with Succinic acid at 150ppm &300ppm under clay soil condition
recorded the highest fruit firmness, whereas, the lowest values were obtained from control trees
under sand soil in the both seasons.

Table (4) Effect of some growth retardants on firmness (L/inch?) , fruit dimension (cm)of Le-

Conte pear trees under two types of soil in seasons2012/2013.

Treatments Firmness(L /inch?) Diameter (cm) L ength(cm)
Mean of | Mean of ol}/leinx Mean M;Jfan Mean of
Growth Sail AxB @) | il o of (A) ANg (A)
retardants conc. Clay | Sand Clay Sand Clay | Sand
1st season
200ppm | 16.78de | 13.76hi | 277.0C 750ab | 7.27b | 7.38AB 934ab | 830eg | B8.82A
Padobutrazol oo om | 1630e | 15061 | 2846AB | 0P8 [7agap | 7400 | 74488 | A | oa2ab | 853dg | 893A | SOOA
Mean of Ax C 1654B | 14.41C o1 | L-A9A | 7:33AB on | _83A_| 842CD 8.73A
Mepiquat 150ppm | 17.92a | 1271 | 277.98C : 711bc | 7.23b | 7478 | 889bd | 860cf | 8.75A
chloride5% 250ppm 16.62e | 12.73] 266.3D 288.3A 787a | 7.37b | 7.62A 7207 9.44a 8.00g 8.72A | 8.65A
Mean of A x C 1707A | 1272 ' 749A | 7.30AB ' 9.17A | 830D
. 150ppm | 17.74ab | 14.16gh | 2895A 710bc | 7.37b | 7.23B 883be | 850dg | 8.67A
su d 278.88 6.438 .
canicad 300ppm | 17.33bc | 1433g | 287.2A 717b | 717b | 7178 9o15ac | 813ig | 8.64A | (OB
M ’ M Mean
Mean of A x C 17.54A | 14.25C eanol | 7138 | 7.27AB €n | g99AB | 832D of
® of B) o
Tepwater | 17.18¢cd | 13541 | 278.8BC 6.69c | 617d | 643C 869cf | 660h | 7.65B
Control 280.8A 7.05A :
oMo [ Tapwater | 17.180d | 13541 | 27888C | O™ | 669c | 617d | aaac | "% [Tseoct | eeon | 7658 | oA
6.60E
Mean of A x C 17.18A | 1354D 700n | 669C | 617D 1ea | 86%8C 8.48A
Mean of C 17.14A | 13728 720A | 7.02B 905A | 7918
Mean of B x C 17.41A | 1355D | 30598 | 2525C | 7.10AB | 7.01B | 7.30A | 7038 | B894A | 800B | O915A | 7.82B
2nd season
200ppm | 14.80e | 14.83¢ | 268.8C 792ab | 740b | 7.66A 950a | 870c | 9.10A
Paclobutrazol =7 om 1667c | 1567d | 2934A | 2B [7esab | 7.73ab | 769a | %A [ o26a | seoc | 8.93Aa-C | SO
Mean of Ax C 15748 | 15.5C 7o eme | LIBA_| _T5TA on |93 | BeeE 8.93A
Mepiquat 150ppm | 17.09a-c | 13.35gh | 276.2BC ' 775ab | 7.73ab | 7.74A | 893b | 870c | 8.82A-C
chloride5% 250ppm 17.49a | 13.05h | 277.0BC 7.87ab | 7.47b | 7.67A 9.40a 8.67c 9.03AB | 8.70B
287.5A 7.67A
Mean of A x C 17.20A | 13.20F 781A | 7.60A 917A | 868B
- 150ppm | 16.78bc | 14.14f | 280.6B 768ab | 743b | 7.56A 865c | 880c | 8.73BC
su d 272.0C 6.62B 7.13C
canicad 300ppm | 17.38ab | 1506e | 297.3A 737b | 820a | 7.78A 865c | 872c | 8.68C
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Mean of Mean Mean
M f AxC 17.09A 14.61D 7.53A 7.82A 8.65B 8.76B
ean of A x (B) of (B) of (B)
Tap water 16.08d 13.91fg 272.0C 6.83¢c 6.40c 6.62B 8.57c 5.70d 7.13D
Control 274.4B 7.39A 8.44A
Tap water 16.08d 13.91fg 272.0C 6.83¢C 6.40c 6.62B 8.57¢c 5.70d 7.13D
5.70C
Mean of AxC 16.08d 13.91fg 284.2A 6.83B 6.40C 7 44A 8.57B 8.45A
Mean of C 16.55A 14.24B 7.49A 7.36A 8.94A 7.95B
Mean of BxC 16.19B 14.06 D 306.7A 261.7C 7.55A 7.24B 743AB | 7.45AB 8.91A 7.98B 8.97A 7.92B

Means within each column followed by the same letter(s) are not significantly different at 5%
level

Fruit shape index
Fruit weight/ fruit volume ratio
Present data (Table, 5), it is appeared that effect of some growth retardants had not significantly
affected on fruit weight / fruit size ratio of “Le-Conte" pear in the both seasons. Also, the types of
soil condition, it was found that no significant differences between "Le-Conte" pear trees in clay or
sand soil on fruit weight / fruit size ratio in the both seasons.
No significant difference for interaction between effect of some growth retardants and the types

of soil on fruit weight / fruit size ratio in the both seasons.

1200 4 S 0ol clay 2nd @il day
1.150 Season ™ Soil sand 1.300 season
® Soil sand

1.100 1.250
1050 1.200
1.000 { F :
0950 {H 1150
0900 {H 100
?850 1H §050
0.800 4 [ :
0750 4 [ 1.000
0700 { H 0.950
0650 1 1 0.900
0600 { [ -
0550 [ 112
0500 =

12122222112 1

Fig.5 Effect of somegrowth retardantson WV ratio during 2012/2013 seasons.
Fruit length / fruit diameter ratio

The present data summarizes the fruit shape index as effected by some growth retardants. There
had not significantly affected on the fruit shape index of "Le-Conte" pear in the both seasons. While,
the type of soil condition, it was found that no significant differences between "Le-Conte" pear trees
in clay soil or in sand soil on fruit shape index in the both seasons.

No significant different for interaction between effect of some growth retardants and the type of

soil condition on fruit shape index in the both seasons.

12



jamilahsyafawati
Highlight
The usage of letters (either small letters or capital) is not constant.


UNDER PEER REVI EW

Lo ¢ s 0] o

1.300 1300 {  season @ Soil clay _
1.200 1.200 =T
1150 1.150 | B 5
1.100 1.100 o | ]
L050 1.050 1 ] ]
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Fig.6 Effect of some growth retardantson L/D ratio during 2012/2013 seasons.
Fruit Chemical Properties:-

Data concerning the values of T.S.S and total acidity as affected by growth retartandts treatment
as shown in Table(5). Total soluble solids percentage of "Le- Conte "pear fruits were significantly
affected by all different treatments and types of soil in both seasons.

From (Table, 5), it is appeared that effect of some growth retardants had significantly affected on
fruit TSS of "Le-Conte" pear in the both seasons. It was found that the highest values were obtained
from spraying with Succinic acid at in the both seasons, whereas, the lowest values were obtained
from spraying with Paclobutrazol in the both seasons. Also, the type of soil condition, it was found
that "Le-Conte" pear trees in sand soil significantly recorded higher fruit TSS than trees planted in
clay soil in the both seasons.A significant interaction was recorded between effect of some growth
retardants and the type of soil condition, the results show that spraying with Succinic acid under
sand soil condition recorded the highest fruit TSS, whereas, the lowest values were obtained from
spraying with Paclobutrazol under clay soil in the both seasons.

Fruit acidity, data in (Table, 5) revealed that effect of some growth retardants had significantly
affected on fruit acidity of "Le-Conte" pear in the both seasons. It was found that lowest values were
obtained from spraying with Succinic acid in the both seasons, whereas, the highest values were
obtained from spraying with Paclobutrazol in the both seasons.

As for the type of soil condition, it was found that "Le-Conte" pear trees planted in sand soil
significantly recorded lower fruit acidity than trees planted in clay soil in the both seasons. A
significant interaction was observed between effect of some growth retardants and the type of soil
condition, the results show that spraying with Succinic acid under sand soil condition recorded the
lowest fruit acidity, whereas, the highest values were obtained from spraying with Paclobutrazol
under clay soil in the both seasons.

Fruit TSS / acid ratio ,As shown in (Table. 5) , it is appeared that effect of some growth
retardants had significantly affected on fruit TSS/acid ratio of "Le-Conte" pear in the both seasons. It
was found that the highest values were obtained from spraying with Succinic acid in the both

seasons, whereas, the lowest values were obtained from spraying with Paclobutrazol at in the both

13
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seasons. As for the type of soil condition, it was found that "Le-Conte" pear trees in sand soil
significantly recorded higher fruit TSS /acid ratio than trees planted in clay soil in the both seasons.
A significant interaction was observed between effect of some growth retardants and the type of sail
condition, the results show that spraying with Succinic acid under sand soil condition recorded the
highest fruit TSS/acid ratio, whereas, the lowest values were obtained from spraying with
Paclobutrazol under clay soil in the both season . The present results also agreed with Hanaa et
al.,2007 on pear and Xiaoming Chen et al., 2012
4-CONCLUSION

This study to effectively evaluate the uptake of three plant growth retardants — paclobutrazol,
chlormequat chloride, and Succinic acid .Questions that possible future research could answer is
the importance of environmental or other factors during or shortly after application on chemical
uptake, especially for chemicals. Paclobutrazol, Mipequate chloride, Succinic acid significantly
reduced the rate of vegetative growth by decrease of length of shoot and leaf area. An effect of
those growth retardants on yield with increased size and fruit weight on plant caused increased
yield on plant. Paclobutrazol caused effects signification on fruit quality with increased of contain
T.S.S and decreased total acid. Mipequate chloride improved fruit fruit quality and reduce
vegetative growth.
Table (5) Effect of some growth retardants on chemical properties of "Le-Conte" Pear trees
during 2012/2013 seasons.

Treatments T.SS Acidity T SSacidity
Growth Conc Soil cl\)/}l(ean Mean Soil cl\)/}l(ean Mean of Soil Mean Mean of
retardants ’ Clay Sand AxB of (A) Clay Sand AxB (A) Clay Sand of AxB (A)
1st season
200ppm | 1L.17h | 11.23fg | 11.20C 0.397a-c | 0.300e | 0.348A 2839 | 37.44a-d | 32.02AB
Paclobutrazol 300ppm | 11.200h | 11.27f | 12.23C | 1%%° [0.403ab | 0300e | 0352A | OB [ 2784 | 37.56ac | 32.70aB | S2LBC
Mean of A x C 1118F | 1125E 0.400AB | 0.300E 28.11D | 37.50A
Mepiquat Toppm | 12.47d | 12.27ab | 1222 | 1%%?B [T0400ab | 0300e | 0350A | O30 3057 | 4080 | 35.7an | SHAOAB
chloride5% 250ppm | 12.20cd | 12.23bc | 12.22A 0.403ab | 0.340b-e | 0.372A 30.40ef | 3598a-d | 33.19AB
Mean of A x C 12.18C | 12.25B 12.25A 170 20758 | 0.320DE 03538 730200 | 38.44A 35.18A
. 150ppm | 12.20cd | 12.30a | 12.25A 0.383a-d | 0.333ce | 0.358A 32.33df | 37.17a-d | 3475AB
Succinic adid 300ppm | 12.20cd | 12308 | 12258 | “215C [0373a-d | 0.320de | 0347A | “%®" [ 3268t | 385400 | 35614 | - €
Mean Mean of Mean of
Mean of A x C 12.20C | 12.30A 0.378BC | 0.327DE 32.51BC | 37.85A
of (B) (B) (B)
Jvi?er 1210e | 12.20cd | 12.15B 0427a | 0.350b-e | 0.388A 2845t | 35.34b-e | 31.90B
Control T 11.95A 0.361A 33.82A
szer 1210e | 12.20cd | 12.15B 0427a | 0.350b-e | 0.388A 2845t | 35.34b-e | 31.90B
Mean of Ax C 1210D | 12.20C 0.427A | 0.350CD 2845D | 35.34AB
Mean of C 11928 | 12.00A 1L98A 02008 | 03248 03657 159808 | 37.08A 33.35A
Mean of Bx C 11.91B | 1200A | 11938 | 12.00B | 0.402A | 0.321B | 0.402A | 0.328B | 29.048 | 37.71A | 29.848 | 36.85A
2nd season
200ppm | 11779 | 11.30h | 1153E 0427ab | 03700 | 0398A 27.84b-d | 30.54a-c | 29.19BC
Paclobutrazol  ["3000om | 11.67g | 11.30h | 114sE | -5 [03870 | 03600 | 0373A | ®3%" [30.18ac | 3143ac | 3080a-C | 0B
Mean of A x C 1L72F | 11.30G 04078 | 0.365B 20.01BC | 30.99AB
Mepiquat T50ppm | 13.00a | 12.37de | 1268A | “2A [0427ab | 037ob [ 0398A | " [B3052ac | 3342 | 3L97AC | oA
chloride5% 250ppm | 12.63c | 12.33de | 12.48C 03700 | 0370b | 0.370A 3495a | 33.33ab | 34.14A
Mean of A x C 12.82A | 12.35D 1255A =5 3088 [ 0.3708 0388A =37 727B | 33.38A 30.378
. 150ppm | 12.77b | 12.43d | 12.60B 0.3%0ab | 0.387b | 0.388A 328lab | 23.13d | 27.97C
Succinicadid 300ppm | 1257¢ | 1243d | 1250C | *2%P [0420a | 03570 | 0388A | “A [ 3064ac | 3490a | 327788 | 209
Mean of A x C 12.67B | 12.43C Mean | 64058 | 03728 Mean of | 51 7548 | 20.018C Mean of
of (B) (B) (B)
Tap 1220f | 12.30¢f | 12.25D 0427a | 0370b | 0.413A 26.74cd | 2324ab | 29.99BC
Control water 12.27A 0.400A 29.78A
Tap 1220f | 12.30ef | 12.25D 0457a | 03700 | 0.413A 26.74cd | 33.24ab | 29.99BC
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| water
Mean of A x C 12.20E_| 12.30D 0457A__| 0.370B 2674C__| 33.24A
Mean of C 12.34A | 12.10B 12188 175417A | 0.3698 0386A  3005A | 3L65A 31.93A
Mean of Bx C 12.43A_| 12.10C_| 12.27B_| 12.09C | 0425A | 0.374B__| 0408A | 0.364B | 20.488 | 30.088 | 30.63B__ | 33.23A

Means within each column followed by the same letter(s) are not significantly different at 5% level.
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