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Abstract

An experiment aimed at examining the effect of bulb size
and the method of application of Asahi SL biostimulator on the
growth and yield of Allium moly L. was conducted in the years
2005-2008. Four sizes of bulbs were used in the experiment
(34, 4-5, 5-6, and 67 cm in circumference). Asahi SL was ap-
plied in the following combinations: bulb soaking for 45 minutes
in the biostimulator solution prior to planting; plant spraying at
the green bud stage; soaking combined with plant spraying; and
the control treatment without application of the stimulator. Asahi
SL was applied at a concentration of 0.2%. After the first frost,
the experimental plots were mulched with wheat straw. During
the experiment, the decorative value of the plants was evaluated
and the following features were determined: inflorescence stem
length, inflorescence diameter, and number of flowers per inflo-
rescence. Total yield was evaluated after bulb harvest. The size
of Allium moly bulbs planted was found to determine the quality
of inflorescence stems and total yield of daughter bulbs expres-
sed in their number and weight. Inflorescence stems of high or-
namental value and high total yield of daughter bulbs resulted
from planting bulbs of 5-6 and 67 cm in circumference. The ap-
plication of 0.2% solution of Asahi by spraying green buds or the
combination of spraying and bulb soaking prior to planting are
very beneficial for the quality of inflorescence stems and yield of
daughter bulbs. The application of 0.2% solution of Asahi SL by
plant spraying leads to an increase in total quantitative yield of
bulbs by 10% or 8% in case of the combined use of both applica-
tion methods. Bulb soaking combined with plant spraying leads
to an increase in total weight of bulbs by 41%.
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INTRODUCTION

Ornamental garlic belongs to an interesting gro-
up of ornamental plants and it becomes more and more

popular on the flower market. Hence, there have been
attempts to improve methods of its cultivation. Apart
from the size of planted bulbs (Hetm an et al. 2007),
growth and yield of bulbous plants can be affected by
application of all kinds of growth regulators that en-
hance plant development processes and improve their
quality. Among such substances, there are retardants,
which have already been used for a long time in orna-
mental plant cultivation (Pobudkiewicz, 2008),
and biostimulators. One of them is Asahi SL. Its com-
ponents stimulate the synthesis of several compounds
(hormones) in plants, leading to enhancement of plant
activity, better acquisition of nutrients, etc. The appli-
cation of growth regulators is extremely important in
situations stressful to plants and in unfavorable we-
ather conditions. They can support cultivation when
there is a risk of obtaining lower yield than planned
or plant material of lower quality (www.asahi.pl). The
application of Asahi SL, in various forms, has a positi-
ve influence on the quality traits of plants such as Vitis
vinifera L., Arabidopsis thaliana L. and Amaranthus
paniculatus L. (G6érnik et al. 2007; Przybysz
etal. 2010; Gawronska and Przybysz, 2011).
The study conducted by Laskowska and Koci-
ra (2002) as well as by Marcinek and Hetman
(2005) showed a positive effect of Asahi SL on the
morphological traits of plants as well as on the number
of daughter corms in total yield of Acidanthera bico-
lor, and on weight and number of corms produced in
axils of leaves of Sparaxis tricolor. It is beneficial to
apply this biostimulator in two forms: bulb soaking
prior to planting and plant spraying during the gro-
wing season.

The aim of this experiment was to examine
the effect of bulb size and the method of Asahi SL
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biostimulator application on the morphological traits
of plants and on yield of Allium moly L. bulbs.

MATERIALS AND METHODS

The experiment was conducted between the
years 2005-2008. Allium moly L. was planted every
year (2005, 2006, 2007) in the 3rd decade of Septem-
ber (23 — 25", Sept.). Bulbs used in the experiment
had a circumference of 34, 4-5, 5-6, 67 cm. Three
methods of Asahi SL application were used: bulb so-
aking in 0.2% solution of the biostimulator prior to
planting, spraying with the solution at the sessile green
bud stage, bulb soaking combined with plant spraying.
Plants treated with distilled water were used as the
control. Bulbs were soaked in 0.2% Asahi SL solution
for 45 minutes and planted in 1 m? plots, 45 pieces
per plot. Prior to planting, they were disinfected in 1%
Kaptan solution and 0.7% Topsin solution. Bulbs tre-
ated earlier with Asahi SL were soaked in this prepara-
tion after 24 hours. The plots were mulched with wheat
straw after the first frost. During the growing period,
plant phenological phases were observed: beginning
of flowering (25% of blooming plants per plot), full
flowering (75% of blooming plants on the plot), and
its end. During the full flowering stage, several me-
asurements were taken: inflorescence stem length, in-
florescence diameter, and number of flowers per inflo-
rescence. After harvest bulbs were dried and cleaned.

Then, the yield was evaluated in terms of number and
weight of bulbs. The experiment was set up in a ran-
domized block design in 5 replications. One plot was
one replication. The results were statistically analysed
by analysis of variance. Significant differences were
determined with Tukey’s test at =0.05.

RESULTS

Allium moly L., depending on the year of the
study, bloomed between the 8" and 12" of June. Plants
that grew from bulbs of 6-7 cm in circumference blo-
omed earliest (June 8"). Full flowering was observed
at the end of the second decade of June. The highest
number of flowering plants was obtained from bulbs
of 67 cm in circumference (92.4%) and they blo-
omed longest (2.5 — 3 weeks). The smallest number of
flowering plants was obtained from bulbs of 3—-4 cm
in circumference (17.7%) and they flowered shortest
(1.5 week). Alliums sprayed with 0.2% solution of
Asahi SL bloomed longer in comparison to those tre-
ated with water (18-20 days on average).

The analysis of the decorative value of Allium
moly L. showed that it depended on the size of bulbs
planted. Plants that grew from bulbs of 67 cm in
circumference were characterized by the longest in-
florescence stems, the largest inflorescence diameter,
and the highest number of flowers per inflorescence
(Table 1).

Table 1
Effect of size of planted bulbs and Asahi SL application method on morphological traits of Allium moly L. Means for 3 years
Bulb Application Inflorescence Mean Inflorescence Mean g;l“rflel;:r (g Mean
circumference PP stem length in for bulb diameter for bulb . P for bulb
. method . : . inflorescence .
incm cm circumference incm circumference in pes circumference
Control 24.7 a* 59a 12.7 ab
Bulb soaking 245a 6.1a 122 a
34 Plant spraying 26.0b 2524 6.1a 6.1 A 12.9 ab 128 A
Soaking + spraying 25.7b 6.2a 13.6b
Control 278 ¢ 6.7b 169c¢c
Bulb soaking 282¢ 6.9 be 16.4 c
43 Plant spraying 29.1d 2868 72cd 708 18.2 de 1828
Soaking + spraying 29.4d 7.4 de 17.2 cd
Control 32.0fe 7.5 def 19.1e
Bulb soaking 312e 7.6 efg 20.5f
-6 Plant spraying 3l4e SRS 7.7 e-h 76C 216¢ 206C
Soaking + spraying 31.5e 7.5 def 21.0f
Control 331¢g 7.8 fgh 23.3 hi
Bulb soaking 325 gf 7.9 gh 242h
67 Plant spraying 33.1¢g 30D 8.0h 80D 23.1h 237D
Soaking + spraying 332¢ 8.0h 24.2h
Control 289 A 7.0 A 18.0 A
aMei?‘é’atf.‘gn Bulb soaking 29.1 AB 7.1 AB 18.3 AB
P od Plant spraying 299B 73B 18.9B
Soaking + Spraying 299B 73B 19.1 B

*Means followed by the same letter are not significantly different at =0.05 level of probability.



The effect of bulb size and application method of Asahi SL biostimulator on the growth and yield of Allium moly L. 91

The analysis of Allium moly L. yield showed
that the size of planted bulbs significantly differentia-
ted the number and weight of total bulb yield (Table
2). The highest number and weight of bulbs in total
yield was obtained by planting bulbs of 6-7 cm in
circumference, 202.9 pcs x m? and 354.0 g x m?,
respectively.

Asahi SL used in this experiment in the form
of plant spraying or by combining two application
methods, bulb soaking and plant spraying, had a po-
sitive effect on the quality traits of Allium moly L.
plants (Table 1). After application of Asahi SL, in-
florescence stem length and inflorescence diameter
increased in comparison to the control. What is more,
a greater number of flowers per inflorescence was
observed.

The number of bulbs in total yield was signifi-
cantly higher in comparison to the control when plants
were sprayed with 0.2% solution of Asahi SL during the
growing season, at the green bud stage (152 pcs x m™),
or the two application methods were used in combina-
tion (bulb soaking prior to planting + plant spraying,
148.5 pcs x m?) (Table 2). Weight of bulbs in total yield
was significantly higher after application of both forms
of Asahi application together (323.9 g x m™). After ap-
plication of Asahi SL in the form of plant spraying, a
10% increase in yield in terms of numbers and a 12.4%
increase in yield in terms of weight were found. By com-
bining bulb soaking prior to planting with plant spray-
ing, an increase in the total number of bulbs by 7% was
observed. Such method of application increased weight
yield by 41% in comparison to the control combination.

Table 2.
Effect of size of planted bulbs and Asahi SL application method on total bulb yield of Allium moly L. Means for 3 years

Bulb A Total Total
circumference Application bulb yield Mean for bulb bulb yield Mean for bulb
. method . 2 circumference ) circumference
in cm (pcs x m™) (g x m?)
Control 793 a 109.9 ab
Bulb soaking 69.7 a* 91.6a
34 Plant spraying 90.8 ab 8144 129.1 abc H3.1A
Soaking + spraying 85.9 ab 122.1 ab
Control 118.0 be 188.7 b—e
Bulb soaking 115.0 be 177.6 a—d
43 Plant spraying 136.3 cd 1268 B 219.3 cf 200.78
Soaking + spraying 137.9 cde 217.3 c—f
Control 145.3 ef 256.4 d—g
Bulb soaking 170.2 ef 280.3 e-h
36 Plant spraying 177.6 f 1653 € 314.3 gh 283.6C
Soaking + spraying 168.1 def 283.6 fgh
Control 209.5 f 364.0h
Bulb soaking 196.3 f 3329 gh
67 Plant spraying 203.6 f 2029D 3704 h 3340D
Soaking + Spraying 2023 f 348.7 gh
Control 138.0 A 229.7 A
for aMel?mat,On Bulb soaking 137.8 A 220.6 A
icati .
n?sthod Plailnt spraying 152.0B 258.2B
Soaking + Spraying 148.5B 3239C

*Means followed by the same letter are not significantly different at =0.05 level of probability.

DISCUSSION

A significant problem in ornamental plant pro-
duction is the possibility to increase the quantity and
quality of yield. For ornamental plants, it relates to
yield of flowers and yield of daughter bulbs. Culti-
vation methods are constantly improved with respect
to the simplest agrotechnical methods and the use of
growth regulators.

The results of this research confirm that plan-
ting larger bulbs results in better quality of produced

plants and in higher total yield expressed in number
and weight of bulbs.

Haydar etal.(2007) proved that planting bulbs
of larger diameter in the cultivation of Allium cepa L.
had a positive effect on the height of plants, fresh we-
ight of bulbs, and their length. Similar results were ob-
tainedby Mosleh Ud-Deen (2008)andAshra-
fuzzaman etal. (2009) in the cultivation of Allium
cepa L. Planting large maternal bulbs increased yield
of bulbs in terms of weight and number as well as yield
of seeds. In the cultivation of Polianthes tuberosa L.
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cv. Single, Ahmad et al. (2009) used larger bulbs,
which enhanced growth dynamics, improved quali-
ty of flowers and increased yield of daughter bulbs.
Addai and Scott (2011) in their research on the
cultivation of hyacinths and lilies noted that when lar-
ge bulbs were planted they obtained flowers of better
quality and higher yield of daughter bulbs than when
smaller bulbs were planted.

The biostimulator Asahi SL had a positive ef-
fect of the quality of Allium moly plants, which expres-
sed itself in a longer inflorescence stem and diameter
as well as a higher number of flowers per inflorescen-
ce. Similar results were obtained by Adamiak and
Hetman (2006) in the production of ‘Flamingo’ ro-
ses where Asahi SL stimulated the formation of stems
and improved significantly the quality of produced
plants by increasing the weight of shrubs and the root
crown diameter. Spraying annual shrubs of Rosa mul-
tiflora Thunb. with the Asahi SL biostimulator had a
positive effect on the quality parameters of rootstock
(Hetman and Adamiak, 2003). In the cultiva-
tion of Arabidopsis thaliana L., the application of this
biostimulator by spraying leaves increased fresh and
dry weight of the following aboveground parts: inflo-
rescence and leaf rosette (Przybysz etal. 2010). In
tulip cultivation, it had a positive effect on the postha-
rvest quality of inflorescence stems (Szot and Het-
man, 2003). The obtained results are concurrent with
those obtained by Krajewska and Latkowska
(2008) who achieved a significant improvement in he-
ight and quality of Bergenia cordifolia and Hosta plants
after application of Asahi SL in the form of spraying.
A positive effect of Asahi SL has also been found in
the cultivation of other plants: corn Michalski et
al. 2008a), sugar beet (Kositorna and Smolifi-
ski,2008), and maize (Ksi¢zak,2008; Michal-
ski et al. 2008b).

Asahi SL was found to have a positive effect on
yield of daughter bulbs of Allium moly in the present
experiment. A similarly advantageous effect of this
biostimulator on yield of potato tubers was observed
by Maciejewski etal. (2008). However, the envi-
ronmental conditions during the growing season may
influence the efficiency of Asahi SL activity M aty -
siak etal.2011).

CONCLUSIONS

1. The size of Allium moly bulbs planted determines
the quality of inflorescence stems and total yield of
daughter bulbs in terms of number and weight.

2. Inflorescence stems of high ornamental value and
high total yield of daughter bulbs are obtained by
planting bulbs of 5-6 and 67 cm in circumference.

3. The application of 0.2% solution of Asahi by spray-
ing green buds or the combination of spraying and

bulb soaking prior to planting are very beneficial
for the quality of inflorescence stems and yield of
daughter bulbs.

4. The application of 0.2% solution of Asahi SL by
plant spraying increases total quantitative yield of
bulbs by 10% or 8% in case of the combined use of
both application methods. Bulb soaking combined
with plant spraying increases total weight of bulbs
by 41%.
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Wplyw wielkosci cebul
i sposobu aplikacji biostymulatora Asahi SL
na wzrost i plonowanie
czosnku zlocistego (Allium moly L.)

Streszczenie

Celem badan, ktére prowadzono w latach
2005-2008, byto okreslenie wptywu wielkosci cebul
i sposobu aplikacji biostymulatora Asahi SL na wzrost
i plonowanie czosnku ztocistego (Allium moly L..). Wy-
korzystano cebule o obwodzie: 3—4, 4-5, 5-61 6-7 cm.
Zastosowano nastepujace traktowania: moczenie cebul
przez 45 minut przed sadzeniem w roztworze biosty-
mulatora, opryskiwanie roslin w fazie zielonego paka,
moczenie polaczone z opryskiwaniem roslin i kom-
binacja kontrolna bez stosowania stymulatora. Asahi
SL aplikowano w stezeniu 0,2%. Po pierwszych przy-
mrozkach poletka doswiadczalne Sciétkowano stoma
pszenng. Oceniono walory dekoracyjne roslin takie
jak: dlugos¢ pedu kwiatostanowego, srednica kwiato-
stanu i liczba kwiatéw w kwiatostanie. Po zbiorze ce-
bul oceniono plon ogdlny. Wielkos¢ sadzonych cebul
A. moly decyduje o jakosci pedéw kwiatostanowych
i plonie og6lnym cebul potomnych wyrazonym jego
liczba 1 masg. Pedy kwiatostanowe o duzych walorach
zdobniczych 1 wysoki plon ogdélny cebul potomnych
zapewnia sadzenie cebul o obwodzie 5-6 1 6-7 cm.
Korzystne jest stosowanie 0,2% roztworu Asahi SL
w formie opryskiwania roslin na zielony pak, badz ta-
czenia opryskiwania z moczeniem cebul przed sadze-
niem, ze wzgledu na jakos¢ pedéw kwiatostanowych
i plon cebul potomnych. Stosowanie 0,2 % roztwo-
ru Asahi SL w formie opryskiwania roslin, skutkuje
wzrostem ogdlnego plonu liczbowego cebul o 10 %,
a lgczne stosowanie obu form aplikacji o okoto 8 %.
Moczenie cebul potaczone z opryskiwaniem roslin po-
woduje wzrost ogélnej masy cebul o 41 %.
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