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Original Research Article
Effect of " Dextril" (Cy, H1sCl,0O,P) as growth retardant on

tomato seedlings quality

ABSTRACT.:

The effect of different concentrations of growthardant "Dextril* (G; H;gCl,O;,P) on tomato Iycopersicon

esculentum c.v Huda F1) seedlings quality was studied, atatpeculture- Alexanderia- egypte, on 2010. Tomato

seedlings were sprayed when the second true leafippeared with "Dextril" at (0.02 — 0.04 — 0.06.68 — 0.1%)
levels, to promote seedlings tolerance to heasstdeiring summer — autumn period and limit stemwtfroand
elongation.

The results showed that, "Dextril" treatment of0@-0.04 — and 0.06%) levels improved seedlingdityuand
decreased stem height by 30, 32, and 35% resplyctioenpared to the control, whereas, 0.08 and Od%ls
showed a toxic effects. Treatment with "Dextriltiaased as well, stem diameter, fresh and dry weigkhoots,
but it didn't affected leaf number compared todbatrol.

Key words: Tomato, seedling, growth retardants, Dextril.

1. INTRODUCTION:

Tomato is the most important vegetable cultivatedreen houses in the world. It is considered a®mim crop in
Syria, and it occupies 75% of total green housegwbount 129000. The technique of seedlings prboiuds as
important as crop production, because, most torgedwers use plant seedling and prepare them urdéegbed
conditions.

Tomato seedlings are subjects during their prodocin summer, to a high temperature which causen ste

elongation and diameter reduction, and finally, Isaddling quality, they become less tolerant toirenmental
stress and die after planting.

Plant growth retardants are used to retard thetdeogth of plants without changing developmentattgrns or
evoke phototoxic effects. This has been achievednly by reducing cell elongation but also by loing the rate
of cell division and regulating the plant heightypiologically ( Rademacher, 1995, 2000). Most plgrawth
retardants inhibit the formation of gibberellinsA§ and can thus be used to reduce unwanted shmrgation
(Singh, 2004; Mansuroglu et al., 2009).

Plant growth retardants are synthetic substanch&hwnhibit, for a period of time, the elongatioh stem and
shoots, without irreversible blocking of vital metdic and developmental processes in plants (Gaptitl., 2005).
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The inhibition effects of gibberellins biosynthesigsulting in internodes shortening, and long tegrowth
suppression of many plants. The activity of grovdtardants occur after stem penetration or roctkgpfollowing
irrigation or rainfall. Flowering can be enhancedsome crops, and intensified leaf greening witlittie or no
toxicity (Hafeez- ur- Rahman et al.,1989).

The effects of growth retardants vary with plareaps, genotype, concentration used, method ofcapioin, plant
age and various other factors which influence fitake and translocation of the chemicals, (Cathé#).9

Growth retardants have some other physiologicatct$f they could induce the more intense accunonlatif
compounds that influence taste, color, and flatus improving the quality and the commercial vabfethe
products (Caprita et al., 2005).

Growth retardants are used widely in agricultuspeeially, on cereal crops, to prevent their loggamd decrease
grain loss at ripening and enhance plant tolerdaon@nvironmental stress, without affecting positivgrowth and
production (Likhotshirvo, 2007; Matisiak, 2006; Ma@wski et al., 2006 ).

Chlormeguat, and its related commercial compou@gsocel and Dextril are the most important grovetardants.
Treatment of fruit trees and vegetable seedlinggplants with growth retardants, decreased stemhheagd
increased its thickness (Jacov, 1990; El Shah&0;1Bezuglova, 2000).

Branch growth of apple, peach and bear trees wieated with growth retardants (200 -400 ppm) &tereeks of
blooming, were reduced ( Disks, 1980; Nagy and ,TE®82).

Several studies demonstrated that spraying tomatdaspwith growth retardants improved their capatit tolerate

low temperatures and increased early and totab yiBudekeyana and Temeco, 2007; Budekeyana, 1998; E

Asdoud, 1993; Czapski et al.,1990).

Treating of tomato, potato, cauliflower, and caldagedlings with growth retardants at (250 — 10@@) two
alternative times, with 7 — 10 days intervals resglilin stem shortening and thickness, intensify@af greening,
improve root system which promote seedling qualitthout any residual effects in tomato fruits, gotéubers,
cauliflower head and cabbage leaves (Malivanid.e2807; Avakyan, 2000; Hickman et al,. 1999; Gerw and
Miller, 1983).

Purpose of the present investigation was to exathiegetarding effects of Dextril on tomato seegimuality and
their tolerance to after planting shock.

2. material and methods:

Tomato seedslycopersicon esculentum c.v Huda F1) were sown in trays containing 50 fialé 65 cmivolume
filled with pitmos, and were allowed to germinatethie green house at 25 + 4C°.

When the second leaf was emerged, seedling weegettewith growth retardant "Dextril" at five levelas
following:

1- seedling sprayed with distilled water (control).

2- seedling sprayed with "Dextril" 0.02%.

3- seedling sprayed with "Dextril" 0.04%.

4- seedling sprayed with "Dextril* 0.06%.

5- seedling sprayed with "Dextril" 0.08%.

6- seedling sprayed with "Dextril" 0. 1%.

A completely randomized design was employed foretkgerimental design, which consist of 6 treatmevith 4
replicates, and 20 seedlings for each replicate.

Seedlings were fertilized twice during growth pédrigith (delta spray) TE+ 20:20:20, (1g/ L of watefhey were
treated as well with fungicide (Privicur —N) andéaticide (lentrak), to prevent infection with fahgliseases and
insects.

When seedlings are 40 days old, plant quality vesrdhined by measuring:

1- Seedling height / cm.

2- seedling stem diameter / mm.

3- Number of leaves by plant.
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4- Leaf area (cA1 plant).
5- Fresh and dry weight of shoots and roots (gl
6- Degree of adaptation after planting.

Temperature degrees (minimal and maximal) werestexgid during growth period in the green house |€Tap

Table (1): maximal and minimal temperatures dugnmwth period.

}te/ 1 week 2° week 3" week ¥ week 5 week 8 week
CO
Maximal 34.6 34.8 34.4 35.4 35.6 35.8
Minimal 20.4 20.8 21.2 21 22.2 22.6

Table (1) showed that the mean of maximal tempezat84d.4- 35.8) was greater by 6 to 8 C° than tlagimum
optimal degrees needed for growth, and the minteraperature was greater as well by 3 to 4 C° thamtinimal
optimal degrees for growth.

3. RESULTS AND DISCUSSION:

3-1- Effect of " Dextril" on seedling height, stem diameter, number of leavesand leaf area:

Treatment with different concentrations of Dextsignificantly affect seedlings quality (Table 2)ower
concentrations of Dextril (0.02 — 0.04 — 0.06%) ioyed standard characters of seedlings. Plant heigis
decreased, while stem diameter and leaf area wereased compared to the control. The number ekfeavas
affected only with high concentrations (0.06- 0.08:%).

Table (2): Effect of "Dextril" on seedling heiglstem diameter, number of leaves and leaf area

Treatments Seedling Seedling Number of leaves Leaf
height/cm diameter/mm area/crfiplant

Control 18.5 3.3a 4.8 167
Dextril 0.02% 13 4.5 4.3 244
Dextril 0.04% 12.8 4.5 4.7 213
Dextril 0.06% 12 & 3.9 206
Dextril 0.08% 6.7 2.5 3 96
Dextril 0.1% 6.5 2.5 3 87
LSD 5% 3.5 0.194 0.43 21.4

The inhibitory effect of Dextril on plant height maue to the inhibition of cell division of stenpex as it was
demonstrated for other growth retardants like C@Gunflower (Lovett and Orchard, 1981) and TIBA,sanghum
(Hatley et al., 1985).

The effect of Dextril may due as well to its effect gibberellins biosynthesis like other growthardaints which is
responsible on stem elongation (Singh, 2004; Maguret al., 2009).

Dextril effect on stem diameter may due to the hitlan of longitudinal cell growth and the stimutai of cell
width when used in low concentrations (Bezuglo\z®.
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Many works showed that application of growth regants like MH (Maleic hydrazid) and CCC on sorghuuniilg
flower initiation and 7 days after, resulted in tieeluction of plant height and leaf area (Mehetré bhad, 1995),
while, foliar application of CCC (500 ppm), sigwiintly increased leaf area per plant as compargéetoontrol.

Saisanker (2001) found that foliar application ebwth retardant daminozide (400 — 800 ppm) on suvef
genotypes, significantly decrease plant height aanmtrol, while stem diameter was not significandifferent
among treatments. (Whipker and Mc Call, 2000; Haraihath 2005), demonstrated that foliar applicatidn
mepiquat chloride (1000 ppm) and lihocin (1000 ppsignificantly decreased plant height and incrdate
number of leaves and leaf area in cluster bean.

-l

Fig(1) Trans section of epidermal and corticalsell tomato control (right) and tomato treated viéxtril 0.02% (
left).Scanning electron microscopy, SEM.

Fig (1) showed that cell sizes of plant control larger than cells of treated plants with Dex{fihe mechanism of
reduction in plant height due to application ofwtio retardants appears to be due to slowing doweelbfdivision

and reduction in cell expansion. It has been sugddbat, TIBA, cycocel and mepiquat chloride amg-gibberellin

dwarfing agents, leading to a deficiency of gibligrén the plant and reduce the growth by blockthg conversion
of geranyl pyrophosphate to copalyl pyrophosphdté&hvis the first step of gibberellin synthesis @fe, 1980).
Thus, reduction in plant height is due to retaatatf transverse cell division particularly in camb which is the
zone of meristimatic activity at the base of theiinodes (Grossman, 1990).

3-2- Effect of Dextril on shoots and roots fresh and dry weight:

Shoots fresh and dry weight significantly increaséth low concentration (0.02%) of Dextril, whil®,04% and
0.06% of Dextril had no significant effect compatedhe control (Table 3).

(0.02 and 0.04% ) of Dextril enhanced fresh and weight of roots compared to the control, wherdagh
concentrations had a negative effects as shovabie {3).
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Table( 3): Effect of Dextril on shoots and rootssih and dry weight.

Treatments Shoot weight /g / plant Root weightptant
Fresh Dry Fresh Dry
Control 3.9 0.64 1.158 0.1F
Dextril 0.02% 4.4 0.93 1.67 0.16
Dextril 0.04% 4.7 0.81" 1.57 0.18
Dextril 0.06% 3.7 0.77" 1.23 0.1F
Dextril 0.08% 1.8 0.3¢ 0.45 0.06
Dextril 0.1% 1.6 0.3 0.36 0.05
LSD 5% 0.42 0.22 0.27 0.032

The stimulatory effect of low concentration of Deélxdn roots fresh and dry weight may due to theatement of
root system growth, so, mineral absorption willdbenulated and this will reflects on shoot growiktafade et al.,

(2002).

Fig (2) Effects of spraying tomato seedlingswidextril on plant height. 1. Control. 2- Dexiil02%. 3- Dextril
0.04%. 4- Dextril 0.06%. 5- Dextril 0.08%. 6- Dak@. 1 %.

Also, many studies reported that application afwgh retardants like cycocel, significantly incredschlorophyll
content compared to the control in groundnut gepexy(Chetti, 1991). Foliar application of TIBA (3®%d 100
ppm), Mepiquat chloride (500 — 100 ppm) and liho€iBO0 — 1000 ppm) at 45 days after planting, tesluin
increased chlorophyll a, b and total chlorophyHain et al. 2001).

Kanade et al., (2002), reported that foliar appiia of cycocel (500 and 1000 ppm) in sunflowerréased
chlorophyll content significantly over control, shstimulation of chlorophyll content by growth netants may
enhance photosynthesis and consequently, impraa sind root fresh and dry weight.

3-3- Effect of Dextril on adaptation degr ee of tomato seedlings after plantingin field:

Tomato seedlings exhibited differences in theirptithg capacity after planting in field. TreatmenittwDextril

(0.02 and 0.04%) increased seedlings adaptati®6@86 compared to the control 90% ( Table 4).
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Table 4: Effect of Dextril on adaptation degreadarhato seedlings after planting in field:

Treatments Adapting degree % N.of days after pigrtid form
new leaf

Control 90 5
Dextril 0.02% 100 4
Dextril 0.04% 100 4
Dextril 0.06% 90 4
Dextril 0.08% 30 8
Dextril 0.1% 30 8

High concentrations of Dextril (0.08 and 0.1%) dased seedlings adaptation to planting. Othennise, leaf was
formed on the plant after 4 days of planting coragddo the control (5 days).

The effect of growth retardants in decreasing st@ight and increasing stem diameter may producégar v
seedling more adaptable to field conditions. Otlieewthe stimulation of root system by Dextil traaht, may as
well enforce the seedling stability in the soil andrease the adaptation to field environments.

It was demonstrated that treatments with growtardaint cycocel (1500 ppm) recorded higher totahpleeafter 60
days (Kashid, 2008), the enhancement of plant gdeemay increase the lignifications of stem cell lgjahnd in
consequence, improve the strength of seedlingsppast field planting.

Singh and Kaur (1980), reported that phenols plgpam@mount role in reproductive development andviroof
mung bean. Phenols play a very important role it ptant interactions and it also imparts diseaséstance in the
plant system.

4. CONCLUSION:

This investigation has produced results suggedtiwag Dextril could be well used to control tomateedlings
growth and improve their quality. Where supply oWlconcentrations of Dextril (0.02 and 0.04%) magduce
plants with desired characters could support foeldditions.
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