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Introduction

Narcissus is the most important early-season blooming flowering plant that belongs to the Amaryllidaceae
family. N. tazetta is a valuable plant for cosmetics, cut flowers, and landscape plants. The growth and flower
quality of narcissus could be improved by adopting proper cultural practices and application of plant nutrients.
Narcissus is one of the geophyte plants; therefore, one of the important and influencing factors on the growth and
performance of narcissus is the appropriate planting date, especially in the first year. Bio-fertilizers can be
mentioned among the new and effective sources of fertilizer that are used in plant nutrition today. These
fertilizers contain useful soil microorganisms such as bacteria, fungi and actinomycetes with their metabolites
that stimulate the quantitative and qualitative performance of the plant in different ways. Since there is little
information about the effect of planting and environmental conditions, including the date of planting, nutrition
with bio-fertilizers and irrigation on Narcissus tazetta. Therefore, the investigation of these factors can help the
cultivation of narcissus plant in South Khorasan region. Therefore, the aim of this research was to study the
effect of planting dates, summer irrigation and EM bio-fertilizer on the growth and reproductive characteristics
of N. tazetta cv. Shahla in South Khorasan region.

Materials and Methods

To investigate the effect of planting date, summer irrigation and EM bio fertilizer on the growth, ornamental
and physiological traits of Narcissus tazetta cv. Shahla, an experiment in the form of randomized complete block
design with three replications during crop years 2021-2022 in Qaen city of South Khorasan province was
implemented. The experimental treatments were bulb planting on July 1 without irrigation, bulb planting on July
1 with irrigation, bulb planting on July 1 along with irrigation with EM fertilizer, bulb planting on September 1
without irrigation, bulb planting on September 1 along with irrigation, and bulb planting on September 1 along
with irrigation with EM. The measured indices including vegetative characteristics (number of leaves, leaf
length, leaf width and plant height), reproductive traits (corona diameter, flower length, flower diameter, stem
diameter, flowering stem length, number of flowers per square meter and number of flowers per stem),
physiological traits (total chlorophyll, chlorophyll a, chlorophyll b and carotenoid content) and leaf nutrients
(nitrogen, phosphorus and potassium). Finally, the experimental data were statistically analyzed using SAS, JMP
Statistical Discovery Pro v13.2.1 program and comparison of means was performed by LSD test at 5%
probability level.

Results and Discussion
The results showed that the maximum amount of leaf length and plant height was obtained from the bulbs
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planted in September and were irrigated with EM fertilizer. However, the highest number of leaves and leaf
width were obtained from the bulbs planted in July along with irrigation with EM fertilizer. Planting the bulbs in
July along with irrigation had the highest diameter of the flower corona and the length of the flowering stem. In
the second year of the experiment, the maximum flower diameter was obtained from the bulbs planted on July 1
with irrigation (3.61 cm). The results showed that the number of flowers per square meter in both years of the
experiment was affected by the date of planting and irrigation, so that the bulbs planted on July 1 with irrigation
and irrigation with EM fertilizer had the highest number of flowers. The highest number of flowers on the
flowering stem was obtained from the treatments of planting bulbs on July 1 (7.21 flowers per square meter) and
September 1 (1.7 flowers per square meter) along with bio-fertilizer. In addition, the highest total chlorophyll,
carotenoid, nitrogen and potassium content was obtained from September culture. Enhancing the supply of
nutrients throughout the growing season, a key mechanism of bio fertilizers, promotes the development and
reinforcement of floral structures in the terminal meristem of the bud during the phases of cell meiosis in
summer and the stimulation of flower buds, which ultimately boosts the yield of the narcissus flower farm.

Conclusions
The results of this research showed that planting the bulbs in September and using EM bio-fertilizer
improved the vegetative characteristics of narcissus flower. In addition, the results showed that the planting of
bulbs in July and irrigation in summer improved the reproductive characteristics of N. tazetta cv. Shahla.
Overall, the results indicate that planting narcissus bulbs on July 1, along with summer irrigation, significantly
increases the yield of narcissus flower in South Khorasan province.
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Table 1- Meteorological information of Qaen city in the crop year 2021 to 2022
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Table 3- The effect of planting time, irrigation and EM bio fertilizer on some growth characteristics of narcissus cv.

Shahla in the first and second d year
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Table 4- The effect of planting time, irrigation and EM bio fertilizer on some reproductive traits of narcissus cv. Shahla in
the first and second year

gl
The diameter of the
flower crown

g5 Jgb

Flower length

J5 ks

Flower diameter

LRVELY Lt | WY
The diameter of
flowering stem

P i cm
‘-F‘)T's QL") &b (cm) (cm) (cm)
anting I lw Lw
. Irrigation J J
time 9 Jolds el sldle pgde T el Jldl :
First Second First Second - & Second First °9
year year year year First year year Second
year year
‘5)_1’{‘_ ‘:’5'_\)’ 4.76%" 5.38?2 19.16° 23.13° 1.49b¢ 1.878 20.31¢ 24.18¢
No irrigation
5V _‘5)L"’" f’l’“‘j 4.73%® 5.00° 20.70° 26.08° 1.47¢ 1.982 21.68° 26.830¢
13uly With Irrigation
EM 395 bl)q.h
With EM bio- 4.50° 5.00° 21.31b 25.55b 1.63% 2.16° 22.90° 26.25%
fertilizer
‘5_)1‘"*_‘ ot 4.64° 4.77° 20.96° 25.50° 1.49% 1.86° 22.33% 26.21¢
no irrigation
SR Ve _‘-‘)L'_*‘ _°l’°“°_° 4.64° 5.10¢ 18.93¢ 26.90? 1.47¢ 1.86° 19.45¢ 27.58°
With irrigation
1 September
EM )95 al)o.h
with EM bio- 4.962 5.50? 24.432 27.38° 1.65% 2.152 25.15° 27.18%
fertilizer
d)l"@"" J‘“’bl E““’ * %k *% *k * ns *k *k

Significant probability level

A I gine deoyd iy Jlein! gaws 55 LSD (9051 ol ey 5> auliie Gy (slyls slael s
* Numbers with the same letters in each column are not significant at the five percent probability level based on the LSD test.
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Figure 1- The effects of planting date and irrigation on the length of the flowering stem in narcissus cv. Shahla
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Figure 2- The effects of planting date and irrigation on the number of flowers per square meter in narcissus cv. Shahla
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Figure 3- The effects of planting date and irrigation on the number of flowers per flowering stem in narcissus cv. Shahla
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Table 5- The effect of planting time, irrigation and EM bio fertilizer on chlorophyll and carotenoid content of narcissus

cv. Shahlain the first and second year

a Judy ls b Jadg 5 JS Judg s Mg 515 (gl
] Chlorophyll a Chlorophyll b Total chlorophyll Carotenoid content
S ol sl (mg.g FW) (mg.g FW™) (mg.g FW™) (mg.g FW™)
Planting time Irrigation JolJw  peddle  JolJlw  peddle ol Jle  eed Jlw 090 Jlw
. . . Jol Jlw
First Second First Second First Second First vear Second
year year year year year year Y year
‘”_L"*! o 0.48% 0.54° 0.17¢ 0.18? 0.65% 0.73° 0.24°¢ 0.19¢
No irrigation
JRAR _‘”L'*‘ f’l’“’f 0.53b¢ 0.52° 0.20%¢ 0.172 0.73%¢ 0.70° 0.24°¢ 0.20°
12uly With Irrigation
EM 558 ol yoo
With EM bio- 0.47¢ 0.53° 0.17°¢ 0.18? 0.63« 0.72° 0.23¢ 0.20°
fertilizer
< l’ﬁ_‘ o9 0.672 0.58% 0.222 0.20° 0.89° 0.78® 0.28? 0.20°
no irrigation
AR _‘S’lfﬁ‘ _°l"°£_’ 0.59% 0.68? 0.21%® 0.222 0.80%® 0.89° 0.272 0.26°
With irrigation
1 September
EM 555" ol oo
with EM bio- 0.45¢ 0.49° 0.17¢ 0.16° 0.62¢ 0.65° 0.25° 0.18°
fertilizer
d)lj@“ Jl‘*bl CJQ“’ *%k * * ns *k * *%x *k

Significant probability level

s Y dme Moy iy Jlein] pdaws ;3 LSD (9031 olol s 9wy 53 auliie Qg > (sl olael
* Numbers with the same letters in each column are not significant at the five percent probability level based on the LSD test.
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Table 5- The effect of planting time, irrigation and EM biofertilizer on the leaf nitrogen, phosphorus, and potassium
content of narcissus cv. Shahla in the first and second year

o)l yhoud povw
S o &S\ Nitrogen (%) Phosphorus (%) Potassium (%)
Planting time Irrigation Jol Jw 95 Jo Jol JWw 93 Jlw Jol Jw 93 Jlw
First year Secondyear Firstyear Secondyear Firstyear Second year
Sl os 4,50 4.50° 1.08 1.26 2.42° 2.67°
No irrigation
AR Sl olyen c c b c d c
1 3uly With Irrigation 4.33 4.33 0.45 0.59 2.03 2.06
EM 555 ol o a a a b c b
With EM bio- fertilizer 4.67 4.67 0.82 0.93 2.42 2.66
! o 4.76 4.76 1.03 1.28 2.65% 2.46%
No irrigation
295 Ve Skl olyen a a b d a a
1 September With irrigation 4.68 4.68 0.29 0.24 3.36 3.31
EM 355 ol o0 a a b ¢ b b
with EM bio. fertilizer 477 4.77 0.34 0.59 2.97 2.80
Sobre Jlozs] o *x *x *k *k Kk Kk

Significant probability level

A I gxe Moy iy Jlein] gaws 53 LSD (9050 bl oyt p 5> aulie gy (sl slael
* Numbers with the same letters in each column are not significant at the five percent probability level based on the LSD test.
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