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Abstract: The study was carried out in the lath house of the Department of Horticulture ,College of Agriculture
, University of Baghdad, The objective of the study was to know the effect of GA3 and Benzyladenin in
vegetative and floral growth ofpansy (viola tricolor) plant, pansy cats cultivar, the seeds were planted in 20 cm
diameter plastic pots, the plants were sprayed with GA3 and Benzyladenin concentrations twice, the first
spraying conducted after a month of planting, the GA3 concentrations 0, 25, 50 and 100 mg.L™ were used,
while Benzyladenin concentrations were 0, 15, 30, 45 mg.L™. Tecnophyt PH was used with solutions to reduce
the surface tension of the water and to ensure the complete wetness of the plant leaves, while control treatment
plants were sprayed with distilled water only.

The results can be summarized as follows: The spraying of plants with the GA3 improved most of the characters
of vegetative and floral growth, the best increase in plant height (10.59 cm), number of leaves (46.50
leave.plant™), and leaf area (37.20 cm?) obtained from concentration of 100 mg.L, also it was the best in early
flowering (43 days), period of flowering (5.76 days ), flower diameter (5.20cm) , number of flowers (12.22
flower.plant™) , and dry weight of flowers (3.05gm), while the treatment that gave the highest of branches
number was concentration 50mg.L™ which gave 6.20 branch.plant®, also the spraying of Benzyladenin
concentrations have significant differences in most of characters of plant, the concentration 30mg.L™ gave the
highest plant height 9.90cm, leaves number per plant 43.20 leaf.plant™, leaf area 33.08cm? and early flowering
42.00 days, while the concentration 45mg.L™ was superior in increase branches number 6.66 branch per plant,
dry weight of vegetative part of plant 2.60gm, period of flowering 5.00days, flower diameter 4.57cm and flowers
number 12.40 flower per plant .Results show that interaction between factors of study were significant effect,
interaction treatment GA33 x BA3 gave the highest plant height 13.12cm, leaves number per plant 50.27, leaf
area 38.28 leaf per plant, early flowering 38.00 days, flowering period 6.50 days, flower diameter 6.55cm,
flowers number 13.56 flower per plant and dry weight of flowers 3.39gm, while the interaction treatment GA; 2
x BA3 was the best in branches number 7.50 branch per plant and dry weight of vegetative of plant 3.20gm.
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I.  Introduction

The plant of pansy Viola tricolor belongs to the Violaceae family, annual winter plant, its origin
Europe, the leaves are oval shape with tip of leaf sharpened, the flower contains five petals and each one has
several colors, and not equal in size, it is one of the important plants grown in the pots and may be used for
garden fencing (Alchalabi and Al Khayat, 2013). Plant growth regulators are chemical compounds that cause
changes in plant growth and development, these compounds are known to control physiological and biochemical
processes in the plant through primary and secondary metabolism (Heldet et al., 1997). Growth regulators are
divided into several groups depending on their effects on the plant, including gibberellins and cytokinin, Each
plant hormone performs specialized functions. However, the responses may be controlled by the interaction
between the effect of two or more hormones, hormonal interaction may be cooperative, contradictory, or
balanced (Preedakoon, 2009). Gibberellins are Terpenoids compounds containing 19- 20 carbon atoms,
naturally produced in new leaves and germinated seed embryos, and more than 136 species have been identified
(Sponsel and Hellden, 2004), the effect of Gibberellins is to encourage elongation of the cells and increase their
division, the elongation is obtained by the increase of cellular permeability, which helps to increase soluble
water transmission and entry in the cell, this leading to increased cell size (Taiz and Zeiger, 2006), several
studies have been conducted to determine the effect of Gibberellins on growth and flowering of ornamental
plants. Srivastava and Srivastava (2007) refer to the spraying of Rose Periwinkle (catharanthus roseus) plants
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with a concentration of 1000 mg.L™ of Gibberellin resulted in the elongation of the stems and change of leaf
shape, (Pablo, 2005) shows that spray the GA3 with 50 mg.L™ concentration on Coleus amboinicus plant led to
increased vegetative growth and dry weight through increasing the internodes length, thus increased the
accumulation of amino acids and peptides in plant tissues, Cytokinin are a group of other plant growth
regulators, including naturally produced in plant or manufactured, Cytokinin is exists freely in cytoplasm or
associated with Trna of cytoplasm and chloroplast, cytokinin have many effects, including increased cell
division and inhibition ofapical dominant, Common cytokinin used in studies are benzyladenin (BA), zip and
Kintein (Hopkins, 1999).Many of studies indicate that the treatment
of ornamental plants with benzyladenin (BA) gave positive results in many of the vegetative and floral
characters of treated plants, Emami et al, (2011) shows that the treatment of Lilium longiflorum plant with
concentrations 0, 50, 100, 150, 200, 250 mg.L™, the concentration of 250 mg.L™ ppm was the best in increasing
the number of flowers and number of bulbs formed, Matin et al, (2015) confirmed that Narcissus tazetta plants
were sprayed with (BA) concentrations 0, 100, 200, 500 mg.L™ increased the number of leaves, leaf area, dry
weight of plant, number of flowers per Plant, and observed that the effect of (BA) increases with a concentration
increase of 200 - 500 mg.L™. The objective of this study is to know The effect of foliar applications of growth
and flowering of Gibberellic acid and Benzyladenin on Viola tricolor (Pansy Cats).

Il.  Materials And Methods
The study was carried out in the lathhouse of the Department of Horticulture ,Coolege of Agriculture ,
University of Baghdad, in spring season 2016,Pansy seedlings (pansy cats cultivar) were obtained from a local
nursemaid (Takii seed) in January 2016, the seedlings were 20 day old and contained two real leaves, the
seedlings were transferred to a 20 cm diameter plastic pots, one seedling was planted in each pot after filling it
with soil composed of a (riverine mixture + peat moss of 3: 1), Table (1) shows some physical and chemical
properties of agricultural soil.

Table (1) : some physical and chemical properties of agricultural soil.

Characters Unit Value
pH - 7.20
Ec dsm! 1.2
Organic matter % 0.86
Carbonate minerals % 17.9
Hcos 15
ca” 8.1
mg* 45
Na*™ 341
cl meq L™ 35
804 13.1
Available N 0.008
Available P mg.Kg* 120.5
Available K 71.5
Sodium Adsorption Ratio 1.36
SAR )2mmol.L™( '
Soil separates

Sand ko't 800
Silt e 120
Clay g9-¥9 80

[ soil texture loamy sand

*The analysis was carried out in the Soil Department — College of Agriculture - University of Baghdad.

Plants were sprayed with GA3 acid and BA concentrations, the first spraying was carried out after a
month of plant cultivation, hand spray with (capacity3 liter) was used, the plants were sprayed with the
concentrations of the two growth regulators until the full wetness, the Tecnophyt PH was used with solutions to
reduce the surface tension of the water and to ensure the complete wetness of the plant leaves, while the control
plants were sprayed with distilled water.Four concentrations of GA3 were used 0, 25,50, 100 mg.L™ it is
encoded as follows GAz0, GAz1l, GAs2, GA33 respectively while the Benzyladenin concentrations was 0, 15,
30, 45 mg.L™" ant it was encoded in results tables BAO. BA1, BA2, BA3 respectively, the plant sprayed with
GAZ3 and after two days sprayed with BA, . all the study plants were sprayed with foliar fertilizer (sea weed
gold) with a concentration 1.5 ml.L™ and at a rate of one spray per month throughout the experiment period.
Table 2 shows the components of foliar fertilizer used.
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Table 2 : components of foliar fertilizer sea weed gold.

K20 P205 N
4.2% 6.35% %38.9

A factorial experiment using randomized completely block design RCBD with three replicates, each of
it containing 16 experimental units (the experimental unit containing four plants), thus the number of total
experimental plants was 64 plants, the SAS program was used to analyze the results statistically and to compare
the significant differences between the means using the least significant difference test (2012, SAS).

I11.  Results And Discussion
Vegetative growth characters :

The table (3- A) shows that the concentrations 50, 100 mg.L™ of GAS3 resulted in a significant
increase in plant height, with a height 10.16 cm and 10.59 cm, respectively, compared with control plant, while
the table indicates that spraying of plants with all concentrations of GA3 led to a significant increase in the
number of leaves Compared with control treatment, the increase was directly proportional with increased
concentrations until the highest concentration 100 mg.L™ which gave 46.80 leaves per plant compared with
control treatment that gave the lowest value 30.90 leaves per plant , the results also showed that a significant
increase in leaf area was obtained at the treatment with concentrations 50 and 100 mg.L™ which was 34.10 cm?
and 37.20 cm? respectively, as well as the number of branches per plant was also significantly affected when
treating plants with all concentrations of GA3 and the best value obtained from treatment of concentration 50
mg.L™" that gave 6.20 branches per plant, finally the results of table shows no significant differences in dry
weight at same concentrations of GA3. The table (3- B) indicates that spraying of plants with concentration (30
mg.L™?) of BA resulted in a significant increase in plant height 9.90 cm compared with (8.85 cm) which
obtained from control treatment plants and the same concentration 30 mg.L™ gave a significant increase in
number of leaves per plant and leaf area (43.20 leaves per plant, 33.08 cm?) respectively, compared with control
treatment which gave (30.60 leaves per plant, 30.02 cm?) respectively, the table also indicates that a significant
increase in the number of branches per plant at concentrations (30 and 45 mg.L™) 6.30 and 6.66 branches per
plant compared with control treatment plants and plants treated with a concentration 15 mg L-1, as well as the
same concentrations of BA (30 and 45 mg.L™" ) Resulted in a significant increase in dry weight (2.29 and 0.60
g) compared control treatment plants.The table (3- C) shows there are a significant differences of most
interaction treatments between the two growth regulators were significant in plant height, However, the
interaction treatment (BA3x GA33) was the superior in plant height which gave 13.12 cm also gave the highest
number of leaves per plant 50.27 leaves, and highest value of leaf area 38.28 cm? while the interaction
treatment (GA3s2 x BA3) was the best in number of branches which gave 8.25 branch per plant, it also had the
same effect in dry weight which was 4.10 g,

Table 3: Vegetative growth characters.

dry number of | leafarea | number of plant the studied charac
weight branches. (cm?) leawves” height concentratio /M

of flower plant plant {c1m)

(g)

A= effect of Gibberellic acid

1.87 512 2030 3090 221 GA;0(0)

197 5.50 3320 4336 D58 GA;1{(25

225 6.20 3410 4530 10.16 GAz2(50)

2121 6.08 3720 46.50 10.59 GA;3(100)

NS 004 549 562 107 0.05L.5.D
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B=effect of Benzvladenin

190 520 3002 3060 285 EAO(D)
208 5.80 32.10 3000 Q.08 BAI(15)
229 630 3308 4320 090 EBAZ(30)
2.60 6.66 33.60 42.80 043 BA3(43)
061 094 349 562 107 0.05L.5.D

C= effect of Gibberellic acid x Benzyladenin

220 6.02 2835 3063 3.20 BAD GAz0

2.30 630 28.70 30.88 205 BAl

261 6.58 2930 3090 020 BA2

280 600 3015 3094 022 BA3

275 6.20 3330 41.03 0.10 BAD GA;1

280 6.29 3370 4120 0122 EAl

281 602 34125 4135 028 BAZ

208 720 3430 41.86 030 EBA3

290 7.10 3370 43.10 10.02 BAD

201 7.13 3508 4318 10.11 EAl GAs2

350 1.2 3630 43 87 1023 EAZ

410 823 3672 4306 10.50 EAS

203 7.10 3730 4622 12.08 BAD GA;3

307 7125 37.52 4770 12.12 EAl

323 7.35 3793 4815 1225 BAZ

320 7.50 3828 5027 13.12 BA3

1.19 167 10.39 063 2063 L.3D0.05

Table 4: Flowering growth characters .
dry number of | diameter of flowenng fastened the
weight of flower flower (cm) | days (days) flowenng the studied acters
flower (days) conce onsL M
()
A= effect of Gibberellic acid

2.78 11.08 4.83 4.60 49.00 GA;0(0)
285 1141 4.33 5.00 48.00 GAz1(23)
221 11.00 4.12 532 45.00 GAz2(50)
3.05 12.47 337 3.76 3.00 GA;3(100)
0.66 1.03 0.57 0.62 338 0.05L.5.D
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B=effect of Benzyladenin

280 1121 4.02 4.00 46.00 BAO(D)
206 1197 410 475 4400 BA1(13)
3.02 12.08 433 492 2.00 BAZ2(30)
310 12.40 4.57 5.00 4500 BA3(43)
NS 1.03 0.37 062 338 0.05L.5.D

C= effect of Gibberellic acid x Benzyladenin

278 11.15 408 4.00 4900 BAO GA;z0
288 11.35 412 410 4300 EAl

206 11 87 415 422 4400 EAZ

100 1198 4726 425 4300 EAS

288 1134 4350 430 4200 EAO GA;1
104 11.76 466 465 42.00 EBAl

207 1191 4283 420 4300 EBAZ

303 1215 406 405 4400 BAS

3.00 12.00 505 5.00 46.00 BAO

305 1220 312 508 42.00 EAl GA;2
31 1245 549 527 40.00 EA2

322 12 88 577 555 40.00 EBAS

308 1233 507 580 4400 BAOD GA;3
315 1265 6.10 507 40.00 EBAl

324 1206 630 6.00 41.00 BA2

3.39 13.56 6.55 6.50 38.00 BA3

1.17 2.16 126 129 6.72 L.5D 0.05

The results of Table (4- A) showed that the spraying of the plants with the GA3 concentrations led to
the early flowering compared to the control plants, the increase of concentration is directly proportional to the
early flowering. The concentration 100mg.L™ gave 43.00 days only followed by 49.00 days obtained from
control treatment plants, the results showed that the GA3 treatments with the same concentration also resulted
in a significant increase in flowering period, flower diameter, flowers number and dry weight (5.76 days, 5.20
cm, 12.22 flower per plant and 3.059) respectively. The effect of BA concentrations, the table (4-B) shows that
the BA concentrations treatments led to early flowering, and lowest period of flowering obtained from treatment
of concentration 30 mg.L™ which was 42.00 days, the spraying of plants with BA concentration 45 mg.L™ led to
a significant increase in flowering period flower diameter and flowers number (5.00 days and 4.57 cm, 12.40
flower per plant) respectively, while dry weight was not differsSignificantly in BA treatments. Table (4-C)
indicates that the effect of interaction between GA3 and BA effect was significant in early flowering, the
treatment GA33 x BA3 was the most significant which gave 38.00 days from planting date to flowering, the
largest flowering period , the largest flower diameter , the largest flowers number per plant and largest dry
weight of plant was obtained from plants treated with the same concentration (11.00 days and 6.58 cm and 6.75
flower per plant and 3.39 g), respectively. The results of tables 3 and 4 show that the spraying of plants and the
with GA3 and BA gave a positive effect on most vegetative and floral indicators, this may be due to the most of
plants have nutrient uptake when sprayed on the vegetative group through leaves and are more effective than
soil fertilizing, the permeability of ions within the leaf by penetrates the cuticle cells or through the stomata or
both together (Kuepper, 2003) , Al-Sahaf , 1994 shows that the nutrients that are difficult to obtain from the soil,
Which are often unavailable and can be compensated with foliar application, Gholaim, 1997, shows that some of
the mineral elements in most of the Iragi soils were exposed to many factors that limit their movement and
availability due to the high values of pH, which necessitates foliar application, Kuepper (2003) explained that
increasing the nutrients added in the soil led to increased salinity and degree of (pH), which causes the failure
of the roots to absorb these elements from the soil, the method of foliar application is effective in increasing the
quantity of yield and improve its quality and vegetative growth. The GA3 have an effect on cell elongation and
increased cells division, elongation is obtained by the increase of cellularpermeability, which helps to increase
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the flow of water and soluble substances within the cell, thus increasing cell size (Taiz and Zeiger, 2006). The
role of the BA is to inhibit the effectiveness of ethylene, this may led to a decrease in the rate and speed of
flower respiration, and consequently a decrease in the consumption of nutrients and carbohydrates that prolong
the flowering life (Kim et al., 2001).
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