< UNTvg
DOI: 10.29050/harranziraat.366339 \
Harran Tarim ve Gida Bilimleri Derg. 2018, 22(3): 355-362 \

Arastirma Makalesi/Research Article

The effect of bulb sizes on the bulb yield and some plant
characteristics of Narcissus tazetta subsp. tazetta L.

Sogan iriliklerinin Narcissus tazetta subsp. tazetta L.’da sogan verimi ve bazi
bitkisel 6zelliklere etkisi

Abdulhabip OZEL' "/, Kaan ERDEN®

! Field Crops Department, Faculty of Agriculture, Harran University, Sanliurfa, Turkey

To cite this article:

Ozel, A. & Erden, K. (2018).
The effect of bulb sizes on
the bulb yield and some
plant  characteristics of
Narcissus tazetta  subsp.
tazetta L.. Harran Tarim ve
Gida Bilimleri Dergisi, 22(3):
355-362. DOI:
10.29050/harranziraat.3663
39

Address for Correspondence:
Abdulhabip OZEL

e-mail:

hozel@harran.edu.tr

Received Date:
15.12.2017
Accepted Date:
11.07.2018

© Copyright 2018 by Harran
University Faculty of Agriculture.
Available on-line at
www.dergipark.gov.tr/harranziraat

This work is licensed

under a Creative
@ @@ Commons  Attribution-
Non  Commercial 4.0

International License.

ABSTRACT

This study was conducted to determine the effect of different bulb sizes on the
yield and some plant characteristics of Narcissus tazetta subsp. tazetta L. (bunch-
flowered daffodil) under the conditions of Harran Plain, during 2003-2004 and
2004-2005 winter crop production periods, in accordance with randomized blocks
design, with 3 replications. Three different bulb sizes (8-10 cm, 10-12 cm and 12-
14 cm circumferences) of Viransehir ecotype were used. In the study, the plant
height (18.40-30.82 cm), number of scape (leafless stem) (0.38-2.63 number
plant™), number of flowers (1.48-4.67 number scape™), main bulb sizes (12.80-
13.90 cm), main bulb weights (44.58-51.78 g), increase ratio of the main bulb size
(2.05-43.70 % (cm cm™)), number of bulbils (0.48-4.88 numbers plant'l), bulbil
sizes (6.67-9.60 cm) and bulb yields (9.99-11.89 kg m™) were investigated.
Statistical analyses indicated that all properties studied were affected by the bulb
size. The bulb size with 12-14 cm was found to be suitable for cut flower
production and the bulb sizes with 10-12 cm and lower size were suitable for bulb
production and landscaped areas.

Key Words: Phenological characters, Bulb yield, Bulb weight, Bulbil size, Flower
number

(074

Nergis (Narcissus tazetta subsp. tazetta L.)'te, farkli sogan iriliklerinin verim ve bazi
bitkisel dzelliklere etkisinin belirlenmesi amaciyla bu galisma, 2003-2004 ve 2004-
2005 kislik Griin yetistirme doneminde, Harran Ovasi kosullarinda, tesadif bloklari
deneme desenine gore, 3 tekerrirli olarak yilratalmuistiir. Materyal olarak
Viransehir ekotipi nergisin, 3 farkh irilikteki (8-10, 10-12 ve 12-14 cm cevre
uzunlugu) soganlari kullanilmistir. Arastirmada, bitki boyu (18.4-30.82 cm), bitki
basina cicekli sap sayisi (0.38-2.63 adet bitki"), sapta cicek sayisi (1.48-4.67 adet
sap'), anac sogan cevre uzunlugu (12.80-13.90 cm), anag sogan agirlig (44.47-51.83
g), anag sogan cevre uzunlugu artis orani (%2.05-43.70 (cm cm™)), yavru sogan
sayisi (0.48-4.80 adet bitki'l), yavru sogan ¢evre uzunlugu (6.67-9.60 cm) ve sogan
verimi (9.99-11.89 kg (mz)'l) incelenmistir. istatistiksel analizler, incelenen tiim
ozelliklerin sogan buyukliginden etkilendigini gostermistir. Arastirmada, 12-14 cm
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cevre uzunluguna sahip soganlarin gicek Gretimi icin ve 10-12 cm ve daha disiik ¢evre uzunluguna sahip
soganlarin ise gicek sogani Gretimi ve peyzaj alanlari igin uygun tohumluk iriligi oldugu saptanmistir.

Anahtar Kelimeler: Bitkisel 6zellikler, Sogan verimi, Sogan agirligi, Sogancik iriligi, Cigek sayisi

Introduction

Biodiversity has to be thought of in a
number of ways such as evolutionary tension
between insects and plants and contribution
to human society. Therefore, biodiversity has
to be recorded, used and reserved. Natural
products occupy a significant place in world
pharmaceutical market. The loss of biological
diversity due to faulty practices is a major
problem. The major task of the parties
concerned is to stimulate the awareness
among the general public on the importance
of conserving the biological diversity and
develop it in a sustainable manner. Turkey
bulbs for

mainly gathered from the wild environment.

exports horticultural purposes

The amount of material exported from
Turkey has increased continuously each year.
Since the majority of these bulbs are taken
the Turkish
government has recently limited the export

from the wild environment,

to some extent in order to conserve the
2007;
Anonymous, 2017). In the meantime, the

native flora (Karaglzel et al,
cultivation of these bulbs has also been
accelerated in Turkey. For this purpose, the
Turkish government has developed legislative
the

sustainable utilization of Geophytes (Sener et

measures  for conservation and
al., 1997). Narcissus is one of these geophytes
plant collected from the wild environment.
Narcissus which has as many as 80 species
is the most representative of Amaryllidaceae
family with 60 genera (Takos and Rook,
2013). Narcissus is a plant used as an emetic,
wound healer, heart and memory intensifier

for the cure of epilepsy and leprosy diseases
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and for poliomyelitis and Alzheimer

treatments in folk and modern medicine
(Orhan and Sener, 2003). Narcissus is one of
the oldest known plants in perfume industry
(Remy, 2002). Narcissus is critically important
for the world cut flower and bulb trade; for
example, in the Netherlands alone, produces
bulbs 1.600 ha

(Anonymous, 2018). Like other geophytes,

narcissus on area
Narcissus having bulbs with efflorescence
maturities can have a place in the market.
Many factors including genotype, location,
ecological factors and growth techniques
affect the flowers and bulb quality and yield
of Narcissus (Sharga, 1984; Rees, 1986; Nazki
et al.,, 2005; Toama et al., 2008; Kebeli and
Celikel 2013; Khan et al., 2013; Salman et al.,
2013). In addition, the bulb yield is changed
dependent on the bulb weight and bulb
densities (De Vroomen, 1975: Khan et al.,
2013). Small bulbs do not give flower or
result in products with a low market potential
1986). Hanks (2002)
reported that yields are mainly controlled by

(Rees, In addition,
the grade of bulbs, bulbs are graded by
circumference. For this reason, it is important
to determine the bulb size for optimum vyield
and appropriateness for cut flower and
landscape areas.

This work was performed to determine the
effect of different bulb sizes on the yield and
some plant characteristics of Narcissus tazetta
subsp. tazetta L..

Material and Methods

Field experiments were conducted at the
Agricultural Experiment Research Area of the
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Agricultural Faculty, Harran University in
Sanliurfa, Turkey, during 2003-04 and 2004-
05 winter crop production seasons for
duration of 2 years. The experimental field

was located in South-eastern Anatolia region

(in the Harran Plain) where semi-arid climate
conditions are prevailing, and some climatic
data for the area were given in Table 1
(Anonymous 2005).

Table 1. Some climatic parameters for Sanliurfa region relating to 2003-04 and 2004-05 growing seasons.
Cizelge 1. Sanliurfa’da 2003-04 ve 2004-05 yetisme sezonunda saptanan bazi iklim degerleri.

Months Years Temperature °C/Sicaklik Precipitation/Yagis Humidity/Nem

Aylar Yillar Average Maximum Minimum (mm) (%)
October 2003 215 35.5 38 23.1 51.5
Ekim 2004 21.7 35.0 11.3 3.4 48.7
November 2003 12.7 26.6 4.3 36.1 62.0
Kasim 2004 11.7 26.0 -0.1 187.7 72.2
December 2003 7.2 16.2 -0.3 64.4 75.0
Aralik 2004 6.2 19.6 -3.0 7.8 56.3
January 2004 6.0 13.5 -2.1 138.8 81.3
Ocak 2005 6.6 16.7 -0.8 64.4 64.4
February 2004 6.2 20.3 -4.7 92.0 74.9
Subat 2005 6.4 17.5 -2.2 69.5 68.5
March 2004 134 26.7 2.2 3.2 50.5
Mart 2005 11.4 24.5 1.9 23.1 57.1
April 2004 16.1 334 -0.7 51.6 47.1
Nisan 2005 17.3 29.7 4.8 25.2 50.9
May 2004 21.9 35.2 10.6 27.3 48.9
Mayis 2005 23.1 35.0 7.8 9.9 41.4
June 2004 29.0 394 17.3 0.0 33.5
Haziran 2005 27.4 38.5 15.1 31.3 35.9

As seen in Table 1, the climatic data of were used as material in the research.

2003-04 and 2004-05 growing
showed similarities. On the other hand, in the

seasons

first year, in November and March, the
precipitations were lower than the same
period of the second vyear. Throughout
vegetation period, totally 436.5 mm in the
first year and second vyear 422.3 mm
precipitation were recorded.

The soil of the research field belonged to
Harran | series and had A, B and C horizons,
flat and/or flat-like slope, alluvial main
material, a deep profile, and had a low
organic matter (1.37%) and clay texture
(Almaca and Gok, 1997).

Three different bulb sizes of (8-10 cm, 10-
and 12-14 cm

ecotype

12
Viransehir

cm circumferences)

of bunch-flowered

daffodil (Narcissus tazetta subsp. tazetta L.)
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Daffodil bulbs were gathered manually at the
area of their natural spread (village Nergisli,
near to the Viransehir, Sanlurfa, South-
eastern of the Turkey), after all the plant
parts had dried off. The bulbs obtained after
being cultivated and reproduced under field
conditions were kept in controlled storage
conditions (at a temperature of 16°C and
relative humidity of 65%) until the planting
The
experiment of area was irrigated before

time for both years of the trial.
planting and the soil was deeply tilled with a
plow when the soil was in the suitable
conditions for tilling and then treated with
cultivators and rototiller and prepared for
planting. The experiment was designed as a
Randomized Complete Block Design with
three replications. The bulbs were planted in
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October 18, 2003 and October 13, 2004, by
hand with 10 cm x 10 cm plant density and to
10 cm depth. At the stage of planting,
nitrogen (50 kg ha™) and phosphorus (50 kg
ha?) were applied to the soil, and at the
beginning of May, nitrogen (50 kg ha™) was
applied to all plots. The each plot was set up
as four rows each was 5 m in length, and
include 200 bulbs. Irrigation was performed
at the time of planting, and in the later
periods of vegetation, when necessary. The
weed controls were done by hoeing.
Phenological observations were performed
during the vegetation period and the bulbs
were harvested by spade after the parts of
the plants above the soil level were
completely dried and required measurements
were performed in the laboratory
environment.

The characteristics examined are given
below.
date: Date which  70%

appearance of plants occurred at each plot

Sprout on
was recorded as sprout date.

Beginning of the flowering: Date of the
appearance of the first flower at the plots
was recorded as beginning of the flowering.

Flowering period: The period from starting
of flowering to the end was determined for
randomly selected 20 plants at each plot and
their average was recorded.

Vegetation period: The period from the
date on which 70% appearance of plants
occurred to the date on which the parts of
the plants above the soil level were
completely dried, was recorded.

Plant height (cm): Heights of randomly
selected 20 plants were measured from soil
surface to the highest part and the average
was recorded.

(number plant™):

Number of scapes

Number of scapes with flower on randomly
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selected 20 plants on each plot was counted
and the average was recorded.

Number of flowers (number scape™):
Number of flowers on harvested flower with
randomly selected 20 scapes with flowers
and the average numbers were calculated.

Bulb size (cm): 20 plants were harvested at
each plot and following the separation of
bulbils and drying for 48 hours in the shade,
the circumferences of bulbs were measured
in cm unit and the average was recorded.

Bulb weight (g): 20 plants were harvested
at each plot and following the separation of
bulbils and drying for 48 hours in the shade,
the weights of bulbs were measured in g
units and the average was recorded.

Increasing ratio of the bulb size (%): The
increasing ratio of the bulb size was calculated
by dividing circumferences of 20 bulbs after
harvesting by circumferences of the bulbs
planted, expressed as percentage (%).

Number of bulbils (numbers plant™): The
number of bulbils from harvested 20 plants
was determined and the average values were
recorded.

Bulbil size (cm): Bulbils separated from 20
bulbs were dried off in shade for 48 hours
and then the circumferences of the bulbils
were measured in cm units and the average
was recorded.

Bulb yield (kg m?): In each plot, an area of
1 m? was harvested by hand, and then dried
for 48 hours and weighed, and then their
average was recorded.

The data were subjected to analysis of

variance (ANOVA) using Combined
Randomized Complete Block Design. The
significance of differences among the

different bulb sizes was determined using LSD
with 5%. All statistical analyses were carried
out by means of MSTAT-C® software.
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Results and Discussion

Phenological phases

The phenological phases (the sprout time,
the beginning of the flowering, the flowering
periods and the vegetation period) of the

daffodils
experimental years are given in Table 2.

bunch-flowered for both

Generally, the sprout time, the beginning
of the flowering, the flowering periods and
the vegetation period showed differences

depending on the bulb size.

Table 2. Some phenological characters of Narcissus tazetta subsp. tazetta L. depending on different bulb size in

2003-04 and 2004-05 growing seasons.

Cizelge 2. Farkli sogan iriliklerine gére, 2003-04 ve 2004-05 sezonlarinda Narcissus tazetta subsp. tazetta L.’da

saptanan bazi fenolojik ézellikler.

Phenological

Bulb size/Sogan iriligi

characters 8-10 cm

10-12 cm 12-14 cm

Fenolojik 6zellikler 2003-2004 2004-2005

2003-2004

2004-2005 2003-2004 2004-2005

Sprout date

Cikis tarihi
Beginning of the
flowering
Ciceklenme tarihi
Flowering period
(day)

Ciceklenme siresi
(gin)

Vegetation period
(day)

Vejetasyon sliresi
(gin)

Harvested date
Hasat tarihi

24.11.2003 18.11.2004

15.01.2004 12.01.2005

19 20

182 184

08.06.2004 06.06.2005

19.11.2003

29.12.2003

06.06.2004

182

14.11.2004 17.11.2003 11.11.2004

26.12.2004 25.12.2003 22.12.2004

24 23 23 24

182 185 188

09.06.2005 05.06.2004 08.06.2005

The sprout time as seen in Table 2, in both
years, the size of the bunch-flowered daffodil
bulb
determined in the second year that the

increased, was shortened. It was
planting was performed 5-6 days earlier than
the first year, resulted in the sprout time also
occurred at earlier dates.

The earliest flowering time amongst
different bulb sizes was recorded for the 12-
14 cm bulb sizes (Table 2). The beginning of
the flowering shortened in accordance with
increasing bulb size. It can be said that the
difference between bulb sizes regarding
flowering days results from earlier formation
of flower buds and their earlier appearance.
The bunch-flowered daffodils with 10-12 and
12-14 cm bulb sizes had flowering period of

23-24 days and no significant difference were
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noted between the years. On contrary,
bunch-flowered daffodils with 8-10 cm bulb
size had shorter flowering period than the
bigger bulb sizes (Table 2). These findings are
in line De Vroomen (1975) who reported that
flower productivity and quality increases with
the increase in the bulb size and Rees (1986)
who, small bulbs do not give flower or result
in products with a low market potential.

The vegetation period was 182-185 days
for the first year and 182-188 days for the
second year. This difference may be due to
the differences between the appearing dates
of bunch-flowered daffodils with different
bulb sizes and ecological conditions.
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Table 3. Morphological characters, yield of bulb and flowers of Narcissus tazetta subsp. tazetta L. depending on different bulb size in 2003-04 and 2004-05 growing.
Cizelge 3. Farkli sogan iriliklerine gére, 2003-04 ve 2004-05 sezonlarinda Narcissus tazetta subsp. tazetta L.”da saptanan morfolojik karakterler, sogan ve cicek verimi.

Bulb size increase

Bulb size(cm) Bulb yield (kg m?)

Sogan iriligi ratio (%) Bulbil Bulbil Sogan verimi
. Plant height Number of Number of g g Bulb weight  Sogan iriligi artis orani Numbers size (cm) g
Bulb sizes ] g
Sosan irilisi (cm) scape Flower 1.Year 2.Year (g) 1.Year 2.Year Sogancik Sogancik 1.Year 2.Year
g g Bitki boyu  Sap sayisi  Cicek sayisi vl 2.yl Sogan agirligi vl 2.yl sayisi iriligi vl 2.yl
8-10 cm 18.40 ¢ 0.38c 1.48 ¢ 12.80 ¢ 12.93b 44,58 ¢ 42.22 a 43.70 a 0.48 ¢ 6.88 b 9.99c 10.02 ¢
10-12 cm 21.82b 1.37b 292b 1353 b 13.20a 47.32 b 23.03 b 20.61b 2.12b 9.60 a 10.89 b 11.02b
12-14 cm 30.82 a 2.63a 4.67 a 13.90 a 13.27 a 51.78 a 6.92 ¢ 2.05 ¢ 4.88 a 6.67 ¢ 11.52 a 11.89 a
LSD 0.76 0.07 0.08 0.24 0.18 0.45 2.11 1.42 0.10 0.18 0.10 0.07
F values
Years/Yillar - - - * - ** - - *k
BUIb Size %k %k %k %k %k %k * %k 3k %k 3k %k 3k %k %k 3k %k 3k

Sogan iriligi

The mean values with the same letter within variable are not significantly different (LSD P < 0.05); significant at *0.05 and **0.01 levels.
Ayni harfler arasindaki fark 6nemsiz (LSD P < 0.05);* 0.05,** 0.01 diizeyinde énemli.

79€-95¢ :(€)T “1s1849Q 14a|Wl|Ig BPID A WLIE] UBLIEH "8TQT ‘UBPJT puE [92Q
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Morphological characters

The
height,
number of flowers, bulb size, bulb weight,

characters (plant

number of scapes with flowers,

morphological

bulb size increase ratio, bulbil numbers, bulbil
size and bulb yield) of the bunch-flowered
daffodils for both experimental years are
given in Table 3.

The plant height, the number of scapes
with flowers, the number of flowers, the bulb
weight, the bulbil numbers and the bulbil size
results of variance analysis showed that the
difference between the vyears was not
significant, but the differences between the
bulb sizes were found to be significant.
However, it was found that there were
significant differences between the years and
the different bulb sizes in terms of the bulb
size, the bulb size increase ratio and the bulb
yield. The values of two years showed that,
the plant height, the number of scapes with
flowers, the number of flowers, the bulb size,
the bulb weight, the bulbil numbers and the
bulb yield were markedly increased with the
increase in the bulb size (Table 3). This may
be related to the maturation level of the
bulb. The highest the plant height, the
number of scapes with flowers, the number
of flowers, the bulb size, the bulb weight, the
bulbil numbers and the bulb yield value was
obtained from the bulb size of 12-14 cm, and
the lowest value was obtained from the bulb
size of 8-10 cm. This finding was in consistent
with De Vroomen (1975), Rees (1986) and
Hanks (2002).

The number of flowers per scape, were
slightly lower than those reported by Baker et
al. (2000). This difference may be due to
genotypic or ecological factors or due to the
differences in the size of the bulbs used. Bulb
yield of the bunch-flowered daffodil with a
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bulb size of the 8-10 cm reached the lowest
values of 9.99 kg m™? and 10.02 kg m?, in
2003-2004 and 2004-2005, respectively. An
increase in bulb yield was seen concomitantly
with increasing bulb sizes. This may be due to
the big bulbs producing a higher number of
bulbils.

As seen in Table 3, in both years, the
highest values of the bulb size increase ratio
were determined as 42.22 % and 43.70 %,
respectively, from the 8-10 cm bulb sizes and
the lowest values were found to be 6.92 %
and 2.05 %, from the 12-14 cm bulb sizes,
respectively. As the bulb size increased, the
ratio of increase of the bulb size decreased.
This may be due to the big bulbs closer to the
maximum size they could achieve. These
findings were in harmony with Khan et al.
(2013) who recorded that the more weight
bulbs give to reduce bulb yield than the
lighter weight bulbs.
of bulbil
according to the combined values of the two

Otherwise, in terms size,
years, the bunch-flowered daffodil with the
10-12 cm bulb size reached the highest value
of 9.60 cm whereas the 12-14 cm bulb sizes
reached the lowest value of 6.67 cm (Table
3). The medium size (10-12 cm) bulbs
produced larger bulbils compared with larger
size (12-14 cm) bulbs.

To conclude, it could be said that the 12-
14 cm bulb sizes, which had higher plant
with
flowers, larger number of flowers, larger bulb

heights, larger number of scapes
size and bulb weight, larger number of bulbils
and bulb yield were found to be suitable for
the cut flower production. The 10-12 cm bulb
sizes, which had higher bulbil size and higher
bulb size increase ratio that could produce
suitable amounts of flowers, were suitable for

bulb production and landscaping applications.
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