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Effects of Some Weed Control Methods on Stigma in Saffron
(Crocus sativus L.) Cultivation

H. Asill*, F. Celikz, S. Tasginz, M. Celikz, and L. Uremis®

ABSTRACT

Saffron is an important medicine, spice, dye, and cosmetic plant, and weeds limit its
production and increase the related costs of management. This study aimed to determine
effective control methods against weeds in saffron cultivation and find the effects of weed
control on crown development, stigma yield, and daughter corm yield and quality. The
study was established in the production periods of 2019-2021, at Hatay Olive Research
Institute, Hassa Station, Turkey, based on completely randomized blocks design with 14
treatments and 3 replications. Results indicated that the highest effect (100%) on weeds
was recorded for US (pine sawdust+benfluralin) and U6 (textile mulch) applications and
the lowest effect was obtained from U13 (2,4-D amine) application at the first and second
year of the study. The best quality criteria of saffron were achieved in U6 and U4 (pine
sawdust) applications for corm production, and U6, US, and U4 applications for quality

daughter corm production.
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INTRODUCTION

Saffron (Crocus sativus L.) has been
known in the world for more than 4000
years. Today, it is mostly grown in Iran,
India, Afghanistan, Greece, Morocco, Spain,
and Italy (Cardone et al., 2019). Iran is
considered the world's largest producer with
90% of global production (Kothari et al.,
2021). In recent years, there has been a
decrease in saffron production in all
countries, except Iran (Khan ef al., 2011).

Weed competition begins in the fall, and
especially in the spring, during the flowering
period when the leaves are still green
(Shokrpour, 2019). Saffron, a perennial
plant, is suppressed by many annual,
biennial, and perennial weed species.
Saffron is a weak plant against weed
competition due to its short and weak crown
structure (Soufizadeh et al., 2006). Weeds

prevent cultural practices in any crop and
host disease pathogens and insect pests,
whose poisonous seeds mix with the product
and adversely affect human and animal
health (Uludag et al., 2018; Kaya and
Uremis, 2020). Further, weeds compete with
saffron for light, water and nutrients,
reducing the qualitative and quantitative
yield of saffron (Hosseini-Evari et al,
2020). In addition, weed roots penetrate the
saffron corms, reducing the corm quality and
yield (Galavi et al., 2008).

Weed control in saffron production areas
is mostly done mechanically or manually.
Although these traditional methods are
effective and environmentally friendly, they
are costly, time-consuming, and labor-
intensive (Cirujeda et al., 2014). Therefore,
it is clear that effective weed control is
necessary to produce quality saffron. On the
other hand, mechanical control can cause
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serious damage in saffron production due to
the narrow spacing between rows and plants
(Soufizadeh et al., 2006). To minimize the
problems caused by weeds and to increase
yield and quality, it is obvious that effective
control of weeds is necessary (Uludag et al.,
2018). Weed control in saffron cultivation in
Turkey is the biggest input item that
increases the cost of saffron cultivation.
Weed control is done only by hand (2-5
times a year depending on seasonal
conditions) (Asil, 2018). Currently, there is
no licensed herbicide for saffron in Turkey.
In addition, there is no study on weed
control in saffron.

This study was aimed to find the effective
weed control methods in saffron cultivation.
Also, the effects of the control applications
on the crown development, stigma yield, and
yield quantity and quality of the offspring
were determined.

MATERIALS AND METHODS

Studies were done at Hatay Olive
Research Institute, Hassa Station, Turkey, at
36° 42' 39" North and 36° 30' 20" East
coordinates, at an altitude of 288 m. Soil
organic matter content was 0.61%, pH of
7.13, with Electrical Conductivity (EC) of
70 uS ecm’. This study was carried out in the
2019-2021 production periods in the land
with a loamy (45.1%) texture.

Material

In the study, saffron corms weighing
between 5 and 7 g were used as production
material.  Cultural  applications  and
herbicides used in weed control are given in
Table 1.

Textile mulch material used in the study
was black, water and air permeable, 100 cm
wide, 50 m long, and a unit weight of 40 g
m”. Sawdust (pine) applications were
applied at a thickness of 5 cm from the soil
surface after planting. Within the scope of
mechanical control for weeds, hand hoeing
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was done twice a year after the soil surface
was covered with 10-20% weeds. In the
second year, sawdust was also applied to the
plots with a thickness of less than 5 cm. The
herbicides used in the study were prepared
in the volume of 200 L ha' water at
recommended doses and used.

Methods

The study was carried out on 7 Oct. 2019,
with 14 treatments and 3 replications
according to the randomized blocks
experimental design. In each plot, 30 corms
were planted in 3 rows with 40 cm spacing
between rows and 10 cm on the rows, and
plots were formed with a corm weight of 60
g for each row. Trial plots were 2 m’
(170x120 cm) and a distance of 1 m (safety
strip) was considered between the blocks
and plots.

Existing weeds in the experimental area
were determined and the species were
identified. Evaluations were made at 7, 14,
and 28 days after the chemical weed control
in the plots and the 28"-day evaluations
were taken as the basis for the decision. Pre-
sowing herbicides were applied 2 days
before planting and mixed into the soil with
a hand hoe. Pre-emergence applications
were applied to the soil surface 1 week after
planting. Post-emergence herbicides were
applied in the first week of March. All
implementation dates are given in Table 1.

At both years of the study, plant height
(cm), number of leaves and the treatment
efficiencies were measured. In the second
year of the study, the effects of the
treatments were determined by recording

yield of stigma, corm, and quality
characteristics.
Statistical Analysis

The obtained data were subjected to
Arcsine transformation. Statistical analyses
were made according to the transformed
data. The variance analysis of the mean
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Table 1. Cultural and herbicide treatments and application dates for weed control in saffron.

Application Application material/ Application Application Application dates
Code Active ingredient amount/ time
Dose 1" Year 2" Year
Ul %60 Benfluralin 2500 gha™' Pre-sowing 07.10.2019 30.10.2020
U2 917 g L' S- 1500 mL ha™ Pre-sowing 07.10.2019  30.10.2020
Metolachlor+45 g L'
Benoxacor
U3 %60 Benfluralin + 2500 g ha™! Pre-sowing 07.10.2019 30.10.2020
47 g L' Tepraloxydim 1000 mL ha”  Post-emergence 09.03.2020 12.03.2021
U4 Sawdust (Pine) 5 cm thickness  Pre-emergence 07.10.2019 30.10.2020
us Sawdust (Pine) + 5 cm thickness  Pre-emergence 07.10.2019 30.10.2020
%60 Benfluralin 2500 g ha™! Pre-emergence 07.10.2019 30.10.2020
U6 Textile Mulch Covering Pre-emergence 07.10.2019 30.10.2020
u7 450 g L' Pendimethalin 3000 mL ha’  Pre-emergence 11.10.2019 10.11.2020
U8 600 g L' Metribuzin 750 gha’  Pre-emergence 11.10.2019 10.11.2020
U9 450 g L' Pendimethalin+ 3000 mL ha’  Pre-emergence 11.10.2019 10.11.2020
47 ¢ L! Tepraloxydim 1000 mL ha!  Post-emergence 09.03.2020 12.03.2021
u10 Mechanical Weed Control Twice Pre-emergence 11.10.2019 10.11.2020
(Hand hoeing) Post-emergence  09.03.2020  05.03.2021
Ul1 47 g L' Tepraloxydim 1000 mL ha”  Post-emergence 09.03.2020 12.03.2021
Ul12 47 g L' Tepraloxydim+ 1000 mL ha'  Post-emergence 09.03.2020 12.03.2021
2,4 Dimethylamin Salt 2000 mL ha'  Post-emergence 10.04.2020 05.03.2021
Ul3 2,4 Dimethylamin Salt 2000 mL ha! Post-emergence 10.04.2020 05.03.2021
Ul4 Control No application was made

values of the characters obtained from the
experiment was made with the MSTAT-C
statistical package program and the
differences between the averages were
determined by the Duncan test (Barjasteh et
al., 2021; Ziaei-nejad et al., 2021).

RESULTS AND DISCUSSION

The Analysis Of Variance (ANOVA) of
the parameters of the effects of the
applications for weed control in saffron
(Crocus sativus L.) cultivation is given in
Table 2. The F values of the traits [Weed
Control (A)] were found to be statistically
significant.
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In the study, plant height, the number of
leaves per plant, and the effect of weed
control applications against weeds were
evaluated over two years. The average
values and Duncan groups are given in
Table 3.

Effect of Treatments on Leaf Length
and Number of Leaves

The leaf length was significantly (P< 1%)
affected by the treatments in the first study
year, while it did not show significant
response during the second year. In the first
year, the highest leaf length was obtained
from U9 with 31.1 cm, followed by Ul4
treatment with 31.0 cm, and no difference
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Table 2. Analysis Of Variance (ANOVA) on saffron growth and yield and weed control affected by weed
control practices.

Parameters F Value F Value Coefficient
(Replication)  (Application)  of variation
Leaf length (1% Year) (cm) 1.36 2.95%%* 8.63
Leaf length (2™ Year) (cm) 0.39 0.59™ 16.00
Number of leaves (1" Year) 0.07 2.26%* 27.29
Number of leaves (2™ Year) 1.19 0.47 34.82
Dried stigma yield (g block™) 0.16 4.77%% 35.06
Total daughter corm weight (g block-1) 2.40 4.24%* 21.84
Unit corm weight (g pc™) 1.40 20.53%* 22.60
Daughter corm weight ratio - less than 5 g (%) 2.35 6.69%* 31.69
Daughter corm weight ratio - 5 to 10 g (%)- 1.88 11.88%* 16.83
Daughter corm weight ratio - greater than 10 g (%) 3.95 16.67%* 28.18
Effects of applications on weeds density (1* Year) (%) 0.66 76.42%%* 6.37
Effects of applications on weeds density (2" Year) (%) 3.51* 28.13%* 10.32

* k% 1St is significant at 0.05 and 0.01 levels, respectively, and there is no statistical difference between

the averages shown with the same letter.

was observed between them. In the second
year, the highest leaf length was obtained
from the U8 application with 34.9 cm (Table
3). In studies on saffron in Hatay conditions,
leaf length in different fertilizer applications
was between 17.5 and 39.6 cm (Asil and
Ayanoglu, 2017), indifferent cutting
methods and GA; doses, the average leaf
length was between 21 and 27.0 cm (Asil
and Ayanoglu, 2018). Literature studies
show similarities with the findings in this
study. It was concluded that the treatments
for weed control did not have a negative
effect on saffron leaf length.

The highest number of leaves per plant
(15.4) was found in the U13 application. In
the second year, the highest number of
leaves was obtained from 44.6 U7
applications, and there was no difference
between applications (Table 3). Gull et al.
(2018) found it between 17.87 and 28.00. In
studies on saffron in Hatay conditions, the
average number of leaves in different
fertilizer applications was between 4.7 and
10.7 per plant (Asil and Ayanoglu, 2017).
According to the literature studies, it seems
that the number of leaves per plant is
compatible with the weed control study.
However, the number of leaves per plant in
the second year of applications was more
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than the literature average. This revealed
that, when weed control is provided, the
plant will take more nutrients from the soil
and, therefore, the number of leaves per
plant will increase (Uludag ez al. 2018).

Effect of Applications in Weed Control

Some characteristics of weeds growing in
the experimental area are given in Table 4.
Nineteen annual, 1 biennial, and 7 perennial
weeds were recorded. Of these, 21 were
broad-leaved and 7 narrow-leaved plants.
There are no weed control studies on saffron
weeds in Turkey. The highest effect of weed
control was observed in the U5 and U6
applications with 100% effect, and the
lowest effect (70%) was in the Ul3
application in the first and second years of
the study (Table 3). No phytotoxicity was
detected in the saffron plant in two-year
herbicide applications. According to a study
conducted in Mashhad and Gonabad areas in
Iran, herbicide with the active ingredient of
metribuzin was effective in weeds control
and did not harm the saffron plant
(Norouzzadeh et al. 2007). Corm harvesting
was easier because the soils where sawdust
and textile mulch were applied were more
humid than in other places.
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Table 3. Effects of weed control treatments on vegetative growth of saffron and weeds.

JAST

Application Leaf length (cm) Number of leaves Effects of applications on
Code weeds density (%)
1™ Year 2" Year 1™ Year 2" Year 1™ Year 2" Year
Ul 30.5 ab 30.2™ 9.9 a-c 34.4™ 80.0 ¢ 80.0 a-c
U2 28.0 ab 34.6™ 14.1 ab 311" 80.0 ¢ 733 ¢
U3 29.6 ab 31.0™ 132 a-c 30.9™ 85.0 be 733 ¢
U4 30.2 ab 30.2™ 7.7¢ 28.0™ 91.7 a-c 90.0 a-c
us 2440 27.6™ 12.7 a-c 36.4™ 100.0 a 100.0 a
U6 25.8 ab 28.9™ 12.7 a-c 36.6™ 100.0 a 100.0 a
u7 25.3 ab 32.6™ 8.7 be 44.6™ 85.0 be 86.7 a-c
U8 28.9 ab 34.9™ 9.1 be 28.3™ 81.7¢ 86.7 a-c
U9 3l.1a 30.2™ 10.4 a-c 35.0™ 80.0 ¢ 78.3 be
ul10 26.0 ab 303" 79¢ 317" 95.0 ab 96.7 ab
Ull 29.2 ab 33.6™ 82¢ 327" 63.3d 71.7¢
Ul2 30.5 ab 28.9™ 10.6 a-c 26.4™ 80.0 ¢ 83.3a-c
Ul13 253 ab 29.6™ 154a 32.3™ 63.3d 70.0 ¢
Ul14 31.0a 32.2™ 8.7 be 34.6™ 00e 0.0d
Table 4. Some characteristics of weeds observed in the study area.
No Latin name Common name” Family Definition” Life time °
1 Alopecurus myosuroides Black-grass Poaceae NL A
Hudson
2 Anagallis arvensis L. Scarlet pimpernel Primulaceae BL A
3 Anthemis arvensis L. Corn chamomille Asteraceae BL A
4 Avena sterilis L. Sterile wild oat Poaceae NL A
5 Bromus tectorum L. Downy brome Poaceae NL A
6 Calendula arvensis L. Field marigold Asteraceae BL A
7 Capsella bursa pastoris (L.) Shepherd’s purse Brassicaceae BL A
Medik.
8 Cerastium spp. Mouse-ear chickweed Caryophylaceae ~ BL A
9 Cichorium intybus L. common chicory Asteraceae BL P
10 Cynodon dactylon (L.) Pers. Bermuda grass Poaceae NL P
11 Cyperus rotundus L. Purple nutsedge Cyperaceae NL P
12 Erodium cicutarium (L.) L'Hér. Redstem filaree Apiaceae BL P
ex Aiton
13 Fumaria officinalis L. Common fumitory Papaveraceae BL A
14 Lactuca serriola L. Prickly lettuce Asteraceae BL B
15 Medicago spp. Medick Fabaceae BL A
16 Melilotus officinalis (L.) Desr.  Yellow sweetclover Fabaceae BL B(A)
17 Phleum spp. Timothy grass Poaceae NL A
18 Raphanus raphanistrum L. Wild radish Brassicaceae BL A
19 Rumex spp. Sorrels Polygonaceae BL P
20 Senecio vernalis Waldst. and Eastern groundsel Asteraceae BL A
Kit.
21 Sinapis arvensis L. Wild mustard Brassicaceae BL A
22 Sonchus oleraceus L. Annual sowthistle Asteraceae BL A (B)
23 Sorghum halepense (L.) Pers. Johnson grass Poaceae NL P
24 Stellaria media (L.) Vill. Chickweed Caryophyllaceae BL A
25 Tragopogon latifolius Boiss. Great leaves salsify Asteraceae BL A (B)
26 Trifolium spp. Clover Fabaceae BL A (B)
27 Trifolium fragiferum L. Strawberry clover Fabaceae BL P
28 Vicia spp. Vetch Fabaceae BL A

“and ® BL: Broad-Leaf, NL: Narrow-Leaved,  A: Annual, B: Biennial, P: Perennial.
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A greenhouse results in Adana province,
showed that mulch textile were 100%
effective against all weeds in comparison
with vegetable mulches (corn stalk mulch
and peanut shell powder mulch), cut hoe,
and hand hoe (Arslan and Uygur, 2014). In a
study for weed control in blueberries, it was
reported that sawdust mulch alone had a
significant effect on weed control (Strik et
al., 2020). However, since the saffron plant
is perennial and the leaves cover a larger
area after the second year, it is
recommended to have a minimum diameter
of 10 cm of textile mulch applications in the
first year planting.

In a study on weed density in 15 fields in
the Ghayenat area in Iran, the most
important weed species according to the
dominance index were Bromus danthoniae,
Hordeum murinum, Bromus scoparius,
Bromus  tectorum, Hordeum  vulgare,
Cirsium arvense, Sophora alepecuroides,
and Heliotropium europaeum. Annual weeds
had the highest species diversity with 45
species, biennial weeds with the lowest
species diversity with 4 species, and
perennial weeds with two groups of 35
species, 88% broad-leaved and 12% narrow-
leaved weeds (Javadzadeh, 2019).

Kafi et al. (2018) found that among the
main weeds found in the saffron fields of
Kashmir, there are weed species, for
example, FEuphorbia helioscopia, Papaver
rhoeas,  Lepidium  virginicum,  Salvia
moorcroftiana, Chorispora tenella, Galium
tricorne, Tulipa stellata, Erodium
cicutarium, Lithospermum arvense,
Ranunculus arvensis, Medicago lupulina,
Filago arvensis, Poa bulbosa, Crepis
saneta, Descurainia sophia, Polygonum
aviculare and Chenopodium album. When
compared with literature studies, Avena
spp., Bromus tectorum, Capsella bursa
pastoris, Cynodon dactylon (L.) Pers,
Cyperus spp., Erodium cicutarium, Fumaria
officinalis L., Lactuca serriola L., Medicago
spp, Rumex spp., Stellaria media and Vicia
spp. species were determined as similar
weed species in this study.
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Effects of Applications on Daughter
Corm Characters

The corms harvested in the weed control
study were divided according to their
weights as less than 5 g, between 5-10 g, and
greater than 10 g, and their averages are
given in Table 5. When the effects of the
applications on the weight ratios of the
harvested corms were examined, the highest
rate of 52.9% on daughter corm was found
in the Ul1 application, the application that
formed the highest daughter corm at the rate
of 5-10 g was obtained from the Ul
application with 38.7%. The application
with the highest rate of daughter corm
greater than 10 g was obtained from U6 with
a rate of 83.5% (Table 5).

When the effect of weed control
applications on corm weight was examined,
the highest corm weight was found in U6
with 1198 g and U4 with 1191 g. When the
harvested corms were analyzed in terms of
unit corm weight, and the highest was 13.7 g
in the U6 application (Table 5).

Yildirim et al. (2017) obtained the highest
unit weight of corms (10.348 g) from small
size corms harvested once every two years.
In the study on different removal times and
planting depths, the highest corm yield was
obtained from large corms (527.33 g m?)
removed in two years and planted at a depth
of 15 cm. The lowest was obtained from
small-sized corms (84.33 g m™) removed
every year and planted 5 cm deep (Yildirim
etal.,2017).

It has been shown that the main corm size
plays a critical role in increasing flower
number and stigma yield. For example, it
was reported that in the first and second
years, when large size (>10 g) main bulbs
were planted, they achieved maximum
flower number and stigma yield (Koocheki
et al., 2016). This is very important in terms
of corm quality. In our study, corms greater
than 10 g were obtained in U5 and U6
applications, and corms with a unit corm
weight of 10 g were obtained in U6, U5, and
U4 applications. When weed is controlled in
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Table 5. Effects of treatments on daughter corm traits.

JAST

Application code Daughter corm weight ratio (%) Total Unit corm
daughter weight (g pc'l)
Lessthan 5 g 5tol0g Greater than corm Wei_%ht
10 g (g block™)
Ul 47.3 ab 38.7a 14.0 ef 797.0 a-d 35¢
U2 45.6 ab 363 a 18.1d-f 800.2 a-d 35¢
U3 522a 35.7 ab 122 692.8 b-d 33c¢
U4 10.2 cd 23.4bc 66.4 ab 1191.0 a 10.2b
us 11.4cd 94d 79.2 a 849.7 a-d 10.5b
U6 6.2d 103 d 83.5a 1198.0 a 13.7a
u7 29.2 a-d 385a 323 cf 950.4 a-d 49c¢c
U8 47.9 ab 369a 153 ef 888.1 a-d 3.6¢
U9 23.2b-d 31.8 a-c 45.1 be 1147.0 ab 58¢
U10 36.2 a-c 37.7a 26.1 c-f 1036.1 a-c 46¢
Ul1 529a 29.0 a-c 18.1 d-f 500.1d 30c
Ul12 29.1 a-d 29.1 a-c 41.8cd 604.0 cd 42c¢
Ul13 37.1a-c 224c¢ 40.5 c-e 633.0 cd 4.7c
Ul14 44.4 ab 359a 19.7 c-f 727.9 a-d 36¢c

saffron, it seems possible to produce quality
corm.

In the study conducted in Iran on the
tolerance of saffron to some herbicides, the
highest corm weight per m”> was obtained in
the control application with 27.93 g plant™.
They reported that the corm weights
decreased at different herbicides and doses
compared to the control application
(Hosseini-Evari et al. 2020). In our study, in
the corm weights, when herbicide
applications were compared with the Ul4
control application, U13, Ul2, and Ull
applications had lower corm weight in the
control application, while higher corm
efficiency was obtained in the other
applications. There was no negative impact
of herbicide applications on the corm yield
as in the literature, except for some
applications.

Weeds emerged after the effective time of
the spraying had elapsed in the plot where
Ul, U2, and U8 were applied. Broad-leaved
weeds emerged in the parcels where
aromatic herbicides had been applied.
Therefore, the number of small corms was
high. When the effect of the herbicide was
over in the plots where U8 was applied,
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weeds started to emerge again. Due to the
effect of weeds, the number of small corms
and the rate of daughter corms was higher in
these plots. It is thought that the difference
between the applications, especially in the
U4, U5, and U6, is that where there is no
weed growth in the blocks, the soil moisture
is more, so, the daughter corms become
larger. In a study on blueberries in the
Oregon State of the Northwest United
States, (Strik et al., 2020).

It has been reported that sawdust
application increases root development and
dry matter amount in the plant compared to
black and green textile mulches. Since
sawdust provides insulation between the soil
and the plant root and reduces the soil
temperature, sawdust treatment, therefore,
has a positive effect on root growth.

Effect of Treatments on Dry Stigma
Yield

Flowering did not occur in the first year
depending on the size and weight of the
planted corm in this study. In the weed
control study of saffron plant, when the
effects of applications on dry stigma yield
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were examined, the difference between
applications was found to be statistically
significant (P< 1%) (Table 6). When the
effects of the treatments on the stigma yield
were examined, the highest dry stigma yield
was obtained from U5 with 0.388 g and U6
with 0.348 g (Table 6). In the study
conducted in Iran on the tolerance of saffron
to some herbicides, the highest dry stigma
yield per m> was obtained in the control
application with 0.54 g m™. They reported
that stigma yield decreased with different
herbicides and doses compared to the
control (Hosseini-Evari et al. 2020).

Again, in the same study, the dry stigma
yield was 049 g m? in the herbicide
containing the same active ingredient, i.e.
metribuzin, in this study, and a lower amount
of stigma yield was obtained in the control
(Hosseini-Evari et al. 2020). However, in this
study, 0.138 g m” was used in the US
application and a higher result was obtained
than the stigma efficiency of the Ul4
application, which is the control application. In
the plot where metribuzin was applied, there
was no yield loss like the study in Iran. Among
the 6 different herbicide applications used in

Table 6. Effects of different treatments on dry
stigma yield.

Application code Dry stigma yield
(g block™)

Ul 0.160 ¢

U2 0.216 a-c
U3 0.174 be
U4 0.256 a-c
U5 0.388 a

U6 0.348 ab
U7 0.236 a-c
U8 0.138 ¢

U9 0.235 a-c
u10 0.208 be
Ull 0.118 ¢
Ul12 0.080 ¢
Ul13 0.159 ¢
Ul4 0.097 ¢
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our study, it was determined that only U12
application did not have a negative effect on
stigma yield. In addition, U7, U9, and U9
among herbicide applications and U5, U6, and
U4 applications in other weed control
treatments significantly increased the stigma
yield in saffron. When the results are
compared with other studies, some differences
are observed. The reason for this is that in our
study, the planting density was as 40x10 cm in
order to better see the effect of the
applications. Therefore, our dry stigma yields
were different from other studies.

CONCLUSIONS

One of the most important problems
encountered in saffron cultivation is the lack
of suitable methods for weed control, and
lack of sufficient studies on this subject. In
the present study, among the weed control
treatments, U5 and U6 applications for
stigma yield, U6 and U4 applications for
corm yield, and U6, U5, and U4 applications
for production of quality daughter corm are
at the forefront of economic production of
saffron. It is expected that production costs
will decrease with the provision of weed
control, and profitability will increase with
the rise in the yield of saffron stigma and the
amount of corm production.
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