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Abstract

The experiment was executed at the Botanical Garden- college of Science,
university of Baghdad, Iraq. The period was from November 2016 to March 2017,
on the scales of lilium ( Peral Carolina) belonging to the asiatic hybrids imported
from the Netherlands. The scales of lily treated with naphthyl acetic acid
(NAA)(0,25,50) mg/l and benzyl aminopurine (BA)(0,10,20) mg/l twice after
planting to improve flowering characters of hybrid lily cultures . It was observed
that at the concentration BA 20 mg/l and NAA 50 mg/l increased the number of
bulbues formed about 0.8% and the number of bulbs as 11.3%, while the root length
decreased with the same concentration about 5.7%. The fresh weight of the buds,
the length of the buds and the number of roots at the concentration of BA 20 mg/I
and NAA 0 mg/l was increased about (0.6%, 2.2%, 66%), respectively . The fresh
weight of bulblets increase as 0.8% when the BA concentration was 10 mg/l and
NAA 50 mg/l. Therefore we can conclude that the best concentration recommended
for hormonal interference is BA 20 mg /l and NAA 50 mg /I, where the number of
bulbs formed and number of bulblets was increased.
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Introduction

The genus Lilium belongs to family Liliaceae , it comprises over 80 species Lim et. al.,[1]. Lily has
been used for different purposes including decoration of hotels, houses, luxury buildings, marriages,
funeral and religious ceremonies for over 2000 years Ramsay et. al., [2]. Hybrid lilies are excellent
cut flowers Ranwala et. al., [3], because of their outstanding fragrance, a range of colors, hardiness
and adaptability to diverse environmental conditions its has highly prized by horticulturists Bahr et.
al.,[4]. Color considered one of the most important characters in combination with flower shape and
size Lim et. al.,[1].

The bulb is composed of fleshy scales which are attached to a highly compressed basal plate used
for multiplication(scaling), Anu [5].Asexual propagation of Lilium species can be accomplished by
separation of stem bulb lets or bulbils, division of bulbs and scaling Dhiman and Sindhu [6].

Propagation of lilium through scaling is the most effective, cheap and rapid method for
conservation and multiplication, however the commercial sized bulbs are obtained in 3-4 years Park
[7] and Suh [8]. Another advanced method of propagation is through tissue culture Jeong [9].The
application of nutrients and plant growth regulators may improve flower quality parameters Sajid [10].
Stem length control also required in order to obtain bulb plants that are proportional to their pot size
and to reduce post- harvest stem elongation Francescangeli et. al.,[11]. An effective means of
controlling plant height is using plant growth regulators Krug [12].

Several studies in overseas showed the effective of benzyl adenine and naphthylacetic acid on
vegetative and flowering characters [13,14,7,15]. However, little attention has been drawn to the
effect of plant growth regulators on the lilies in the world particularly in Iraq. Therefore, this study
aiming to improve flowering characters of hybrid lily cultivars by using plant growth regulators.
Materials and Methods

The experiment was conducted during 2016-2017. The scales of hybrid lilies Pearl Carolina is
asiatic hybrids. The outer and the medal scales were taken and grown in inside pots (22cm), which
were planted with 13 scales distributed in 36 pots. The plants were treated with plant growth
regulators after one and two weeks as first and second applications. The BA(6-benzylaminopurine)
was used in different concentration 0, 25, 50 mg/l, and with NAA(1-naphthylacetic acid) in different
concentration 0,10, 20 mg/l . Each content of BA dissolved in HCL while NAA dissolved in NAOH ,
and completed the volume to 1000 ml with distilled water.

The Parameters
During the period of this experiment the scales were monitored and the data were collected as
follows:
1. The number of buds formed:
The number of buds formed in each replicate were recorded after two weeks from planting.
2. The buds heights (cm):
Heights of buds of each replicate were measured from the base of plant to the height region. Buds
heights were recorded after two weeks from planting.
3. The number of bulblets formed :
The number of bulblets formed in each pot were measured.
4. The number of roots formed :
The number of roots formed in each pot were calculated.
5. The fresh weight of bulblets formed(gm) :
The fresh weight of bulblets formed in each pots were recorded.
6. The fresh weight of roots formed(gm) :
The fresh weight of roots formed in each pots were collected.
7. The fresh weight buds formed(gm) :
The fresh weight of buds formed in each pots were measured.
Experimental design and analysis

This experiment was arranged in a completely randomized design (CRD). Each treatment consisted
of three replications, and each replication consisted of 12 scales. Data were subjected to analysis of
variance using statistical analysis system (SAS) program SAS [16]. The separation was performed
using least significant differences test (LSD) to compare between differences concentration of plant
growth regulator , at the 5% level of significance.
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Result and discussion
The number of buds

According to the results, there were no significant effects of single application of BA or NAA on
number of bulbs (Table-1) . The interactions between them showed that the concentration of BA 20
mg/l with NAA 50 mg/l , gave 38.3 buds which was higher by 11.3% compared with control
(Table- 1). Little and Macdonald [17]observed that when seedlings of Scots pine (Pinus sylvestris L.)
and white spruce (Picea glauca (Moench) Voss)were observed growth and terminal vegetative buds
developed when treated with two auxins, indole- 3-acetic acid (IAA) and naphthalene acetic acid
(NAA) for both 1 pg-20 pg.

Naji et. al., [18] showed that the number of leaves increased in Brunello by (14.10%) when used
auxins 50 mg/l ,this increase caused by the role of auxins in the activation of the photosynthesis
process by activating the synthesis of P700. The auxins play an important role in the photosystem light
reaction (Hill reaction) and by consumption of CO2 with the activation of Rubulose- Biphosphate
Carboxylase enzyme ie. activation of dark reaction. The researchers [18, 19] found that using of BA
stimulate leaf primodia and increase cell division.

This effect is in agreement with Al-hasnawi [20] in the studies on Chrysanthemum
hortorum Hort and he observed an increase in leaf number due to sprayed with 50 mg/I of BA.
Al-abbasi [19] also agree with these results, he showed an increase in leaf number due to treat of
Dianthus caryophyllus L.With 50 mg/l of Kinetin.

Table 1-The effects of PGR on the number of buds

NI?A'\A\A 0 10 20 Mean NAA
0 27 32 27.3 20.4
25 19.3 34.7 26 29.8
50 15 22.7 38.3 30.6
LSD 18.446 * NS
Mean BA 28.8 26.7 25.3
LSD BA NS

The weight of buds

Treatment with these concentration, there were no significant effects of single application of BA or
NAA on number of bulbs (Table-2). The interactions between them showed that the concentration of
BA 20 mg/l with NAA 0 mg/l, gave 0.9 buds which was higher by 0. 6% compared with control
(Table- 2). This effect agrees with Rahdari et. al.,[21] by their studies on Avene sativa L. They
reported an increased in fresh weight of stem. Attiya et. al., [18] showed that BA increased in fresh
weight of a leaf in Brunello by(25.15%), Which attribute to increase in the weight of buds, leaf area
,and leaf number due to increase in vegetative growth.
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Table 2- the effect of PGR on the weight of buds (gm)

NEZ\AA 0 10 20 Mean NAA
0 0.3 0.3 0.9 0.5
25 0.6 0.4 0.4 0.5
50 0.4 0.7 0.3 0.5
LSD 0.4195 * NS
Mean BA 0.5 0.5 0.5
LSD BA NS

The number of bulblets

In these concentration, there were no significant effects of single application of BA or NAA on
number of bulblet (Table-3). The interactions between them showed that the concentration of BA 20
mg/l with NAA 50 mg/l , gave 25.3 bulbet which was higher by 0.8% compared with control
(Table- 3). This result is agree with Park et. al., [7] that propagate lily with scale bulbets by using
different temperature and different concentrations of (NAA,BA). They found that the perfect
temperature was 25C gave best growth of bulblet and number of bulblets per scale .They turned that
maybe the auxins help in activation of type of genes for RNA constructing that is important to
building of proteins, so the water potential become more negatively . Those lead to decrease the
compacting pressure and increase the passing of water and nutrient material, and increase the size of a
cell Al-Sahn [22]. This result agrees with Dawood [15] who observed an increase in leaf area of
Strawberry due to treat with of IAA. Zia et. al., [23] observed an increase leaf area of Marigold due to
treat with 200 ppm of IBA.

Table 3-The effects of PGR on the number of bulblets

NE;\A\A 0 10 20 Mean NAA
0 24.5 45 19.3 204
25 21.7 24 18.3 29.8
50 16.7 21.7 25.3 30.6
LSD 19.81* NS
Mean BA 29.6 21.3 21.2
LSD BA NS

The weight of bulblets

The results show that no significant effects of single application of BA or NAA on number of
bulblets (Table-4) .At the interactions between them showed that the concentration of BA10 mg/I
with NAA5Omg/l , the value weight of bulbets is 1.2 which was more about 0.8%according to control
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(Table- 4), This increase may be due to increase in vegetative growth as number of buds and bulbuls
were increased Tables-(1, 3).

Dawood [15] studied the effect of indole acetic acid (IAA) as foliar spray in three concentrations
(0, 10 and 20 ppm) on strawberry (Fragaria x ananassa duch.) cv. Hapil. His results indicated that
there was a significant increase of auxin on average of leaf area, total chlorophyll and total dry weight
compared to the control .Naji et. al., [18] found the treatment with auxin increased the fresh weight
of the bulb in Tiger Edition , while foliar spray with BA increased this trait in White heaven, As the
total dry weight was improved. However Kurtar et. al., [24] reported that decrease in bulb weight of
Tulip (Tulip agesneriana Var. Cassini) due to spray with BA dut to ensure all nutrient for stalk
elongation.

Table 4 -The effect of PGR on the weight of bulbets (gm)

NE:A'\AA 0 10 20 Mean NAA
0 0.4 0.5 0.8 0.5
25 0.6 0.5 05 0.7
50 0.6 1.2 0.4 0.6
LSD 0.3985 * NS
Mean BA 0.6 0.5 0.7
LSD BA NS

The height of buds

The results in (Table- 5) show no significant effects of single application of BA or NAA on of
height buds. In the interactions between two concentration of BA20 mg\l with NAAOmg\l , the height
of buds almost as 13.6 that is more about 2.2% from control . Farris et. al., [19] found that a single
foliar spray or basal drench of (250 to 2000 ppm) benzyladenine (BA) can greatly enhance vegetative
shoots in “‘Moonbeam’ coreopsis. They observed using (1000 or 2000) concentrations of BA caused
temporary foliar chlorosis and a significant delay in flowering. Therefore they concluded it should not
be applied of BA at rates above 500 ppm.

Naji et. al., [18] Leaf area was increased in Tiger Edition and Brunello due to spray with BA.
Cytokinins have an important role in the movement of dissolvent to the side of sink source, it can be
delay senescence and consequently increase leaf number Al-hasnawi [20]. He observed increase in
leaf area of Chrysanthemum hortorum Hort. due to spray with 50mg/I of BA.

Table 5- The effects of PGR on the height of buds (cm)

BA 0 10 20
NAA NMean NIA A
0 11.3 11.6 13.6 12.2
25 12.7 13.2 13.4 11.8
50 12.6 10.5 11 12.7
LSD 2.3945 * NA
Mean BA 12.2 13.1 11.4
LSD BA 1.3825 *
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Height of roots

According to the results, there is significant effects of single application of BA that at 10 mg/I
increase in the root height, at 20 mg/l there is no effect on the root height. But NAA have no
significant effects of single application. In the interactions between the concentration of BA10 mg\l
with NAA50mg\l , the height of roots was heights at 22.3 that is less than the control about 5.7%
(Table- 6),This results disagree with Al-Hasnawi [25] as used five concentration of Auxin and found
significantly increased in vegetated character. Gilberto [26] showed that with increased NAA from 1.
25, 2.5, 5,10 mg\l gave high growth of roots due to callus growth so new cell formed.Torrey [27]
mentioned that BA (cytokinins) have inepter effect on the callus form, so if the BA was in high
concentration it may be decreased the length of the root.

Table 6-The effects of PGR on the height of roots in cm.

NE:A'\AA 0 10 20 Mean NAA
0 28.0 20.3 12.3 20.7
25 16. 7 13.5 15 18.7
50 17.5 22.3 15.7 14.3
LSD 5.7512 * NA
Mean BA 20.2 15.0 18.5
LSD BA 3.3205 *

The number of roots

In these results, no significant effects of single application of BA, but NAA have significant
effects of single application , with different concentration on the root number . but, the interactions
between the concentration of BA20 mg/l with NAAOmg/l , the number of roots were formed are
136.7 , as 66% increase according to control (Table- 7), Matsumoto [28] found that application of
BA (25 or 50 mM) on Miltoniopsis Orchid hybrid promoted new vegetative shoots. Mogens [29]
growth rate was very low in the absence of both BA and NAA, and also at the lowest NAA
concentration unless the BA concentration was high. He found BA alone resulted in increasing rate
with increasing concentration. In the combinations this BA effect was only apparent at the lowest
NAA concentration. At higher NAA-concentrations this effect of BA could not be discerned since all
segments survived.

Table 7- The effects of PGR on the number of roots.

N%A 0 10 20 Mean NAA
0 70 146 136.7 86.2
25 115.3 128.7 94 131.2
50 37.3 119 128.7 119.8
LSD 71.839 * 41476 *
Mean BA 117.6 112.7 107
LSD BA NA
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