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Figure 1- Effect of different thermal treatments on germination percentage (A), germination rate (B) and mean germination
time (C) of Nepeta glomerulosa seed
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Table 2- Analysis of variance of measured characteristics related to seed germination of Nepeta glomerulosa under different
temperatures
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(S.0.Vv) (df) (Germination percentage) (Germination rate (day)) MG 'ﬁ)(day)
(Temperature) b> 8 3058.37** 14.06** 12.21%
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Table 3- Estimated of base temperature (T},), optimum temperature (To) and maximum temperature (T,,) for seed
germination of Nepeta glomerulosa using segmented function

JUes, 8 gl |y ax 3 HESINT T
Cardinal Temperature (°C) Segmented Function
Ty 15
T, 22
Tn 46
R’ 0.95
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Ty, T, and T, are base, optimum and maximum temperatures, respectively
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Introduction: The genus Nepeta with the common Persian name “Pune-Sa” is one of the most important
genera of Lamiaceae family. It has aromatic plants which are endemic of Iran. Its different species are
distributed almost in all parts of Iran. Some of these species are valuable in medicine and used for medicinal
purposes. Nepeta glomerulosa Boiss. is one of the most medicinal species of this family. This study was
conducted to examine seed germination characteristics and to evaluate cardinal temperature of seed germination
of N. glomerulosa.

Materials and Methods: Seeds of N. glomerulosa were collected from Abade region of Fars province in the
middle of September 2014. Treatments were including four levels of cold period (1, 2, 3 and 4 weeks at5°C) and
four levels of potassium nitrate (0, 0.1, 0.2 and 0.3 %). Factorial experiment with a completely randomized
design in three replications was done, to evaluate seed germination percentage, germination rate, Tso, mean
germination time, root and shoot length, root and shoot fresh and dry weight. Also, the effects of 8 constant
temperatures including 5, 10, 15, 20, 25, 30, 35 and 40 °C and 3 variable temperatures including 5/15, 10/20 and
20/30 °C (12h light/12h dark), was investigated to evaluate germination percentage, germination rate, mean
germination time and cardinal temperatures of seed germination.

Results and Discussion: The results showed that cold period and potassium nitrate interaction was
significant only on root length. Potassium nitrate had no significant effect on germination rate, but the
germination rate was increased by increasing the duration of being at5 °C, so that the highest germination rate
was observed in 3 and 4 weeks at5 °C (1.7 and 1.2 /day respectively). The lowest germination rate (1.0 /day) was
observed in 2 weeks at5 °C treatment. The maximum shoot length (51.5 mm), shoot fresh weight (30 mg), shoot
dry weight (1.3 mg) and root dry weight (0.6 mg) was obtained in 2 weeks at 5 °C treatments and potassium
nitrate 0.1% was also the best treatment for abovementioned traits. Among the treatments, 3 weeks cold period
and 0.1 % potassium nitrate showed the most positive effect on seed germination characteristics of N.
glomerulosa, although, had no significant effect on germination percentage.

Based on the results of the second experiment, temperature had significant effect (P<0.01) on germination
percentage, germination rate and mean germination time. The highest amount of germination percentage (76 and
77.3 %), germination rate (4.4 and 5 /day) and mean germination time (5.1 and 5.4 /day) were recorded in the
range of 20 to 25 °C. Germination rate and germination percentage were substantially reduced by increasing
temperature above 25 °C. The day and night variable temperatures had significant effect on seed germination
percentage and germination rate of N. glomerulosa seeds. The highest amount of germination percentage (72 and
69.3 %) and germination rate (4.6 and 5.7 /day) were observed atl0/20 and 20/30 °C. The results of the
relationships between temperature and germination rate showed that base, optimum and maximum temperatures
for seeds of N. glomerulosa were 15 °C, 22 °C and 46 °C, respectively.

Conclusion: The overall results showed that most chilling occurred under natural conditions during winter
and early spring which caused increasing in seed germination of lots of plants. This also found that increasing in
chilling period significantly improved the seed germination characteristics of N. glomerulosa. Also, treating with
potassium nitrate had significant effects on germination properties of N. glomerulosa. Although applying
potassium nitrate and cold period did not show interaction effects on seed germination.

The effects of different day and night temperatures on seed germination rate and percentage have been
reported in many medicinal and aromatic plants as may be due to the similarity of these conditions to the natural
conditions. Comparing cardinal temperatures of N. glomerulosa with the other species of this genus indicated
that they have different cardinal temperatures. Many of researchers reported that germination cardinal

1, 2, 4- Graduated MSc, Professor and Associated Professor, Department of Horticulture, Faculty of Agriculture,
Ferdowsi University of Mashhad, Iran

(*- Corresponding Author Email: hodamoradi2719@gmail.com)

4- Assistant Professor, Department of Natural Resources, Fars Agricultural and Natural Resources Research and
Education Center, AREEO, Shiraz, Iran
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temperatures are significantly different among species and different genotypes of species. Determining of
cardinal temperatures helps us to estimate temperature range of wild species in natural areas, planting time and
also suitable areas for cultivation.

Keywords: Base temperature, Cold period, Maximum temperature, Optimum temperature, Potassium nitrate
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Figurel- The effect of explant types on shoot regeneration percent of Cucumis melo L., cv. Khatooni)
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Figure 2- The effect of hypocotyls explants of Cucumis melo L. cv. khatooni in different concentrations of BAP (1, 0.75, 0.5,
0.25, and 0.1 mg/l)
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Figure 4- The effect of NAA on the different explants organogenesis of Cucumis melo L. cv. khatooni. In all three explants
(true leaves, cotyledon and hypocotyls) rooting was observed in a treatment combination including 0.5 mg/l BAP and 0.01
mg/l NAA, 20 days after cultivation while no stem was formed at the same time
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Figure 5- Rooted plants of Cucumis melo L. cv. khatooni in the different concentrations of NAA. In MS medium without

hormone, a weak root system was formed three weeks after exposure on the rooting medium. In MS medium enriched with
0.01 and 0.05 mg/l NAA an appropriate root system was formed after 8 to 10 days
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Introduction: Iran is the third producer of Melon (Cucumismelo L.) after China and Turkey in the
World.Melon is one of the main crops in Khorasan province in the term of cultivation area. The cultivar of
Khatooni, among many varieties of melon, can be considered as a breeding cultivar because of its great
qualitative traits including sweetness and flavor. This cultivar is also economically important and has many
attractions for export. However, this cultivar is susceptible to some of plant diseases caused by different
bacterial, viral and fungal pathogens which among them vascular wilt caused by Fusariumoxysporum f. sp.
melonis (Leach &Currenu) Snyder & Hansen (FOM) is one of the most destructive soil-borne diseases in melon
in Iran particularly in temperate and cold regions. The control of melon diseases has depended increasingly on
the extensive use of toxic chemicals (pesticides). Many of these chemicals have been shown to be toxic to non-
target microorganisms and animals and may be toxic to humans. Another problem with using chemicals to
control plant pathogens is that a pathogen may become resistant to the chemicals.

The most promising control approaches are included conventional breeding and genetic engineering of
disease-resistant plants. However, the conventional breeding method of melon is very complicated therefore;
genetic engineering could be an effective and quick tool for producing new cultivars. /n vitro direct regeneration
is one of the most crucial step in gene transferring programs (20). In the present study, the effects of explant type
and medium were considered in order to optimize the regeneration condition for melon (cv. Khatooni).

Material and Methods: The Khatoonicv.was provided by the Seed Bank of Plant Sciences Research Center
from Ferdowsi University of Mashhad. The seeds were disinfected by NaClO in 1 % concentration, washed three
times by distilled water and cultivated on MS medium (Murashigo and Skoog) for germination. The explant
types were; lateral buds of cotyledon and the true leaves and hypocotyls. The selected media were: M1(0.1 mg.1"
BAP (6-Benzyl amino purine)), M2 (0.25 mg.I"' BAP), M3 (0.5 mg.I" BAP), M4 (0.75 mg.I"' BAP),M5 (1 mg.I"
BAP)and M6(including 0.5 mg.I"" BAP and 0.01 mg.l" NAA (1-Naphthalene acetic acid))The experiment was
repeated three times. The experimental —was conducted factorial based on completely randomized design and
statistical analysis was performed using the SAS and JMP software. The corresponded graphs were drawn by
Microsoft excel 2007.

Results and Discussion: The greatest amount of shoot regeneration in cotyledons was observed in M5 with
1 mg.l" BAP while minimum shoot regeneration was observed in M1with 0.1 mg.1" BAP. Cotyledon leaves
showed the best regeneration efficiency among the other evaluated explants as it has also been reported by many
other researchers (12, 8, 20, 21, and 2). The observations showed that in all BAP concentration, hypocotyls only
formed callus tissue and did not produce any stem. In all three explants (true leaves, cotyledon and hypocotyls)
rooting was observed in a treatment combination including 0.5 mg.I'BAP and 0.01 mg.I"' NAA 20 days after
cultivation while no stem was formed at the same time. In three weeks after exposure , a weak root system was
formed on the rooting mediumin without hormonetreatment . In MS medium enriched with 0.01 and 0.05 mg.1"
NAA an appropriate root system was formed after 8 to 10 days. The medium containing 0.01mg.I"' NAA was
more appropriate for root regeneration (rooting).

Conclusion: Many studies have been shown that, the manipulation of different phytohormones ratio such as
auxin and cytokinin in cultural medium is a suitable strategy to manage differentiation and organogenesis
programs in plant (9). In the present study, the effects of explant type and medium were investigated in order to
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optimize the regeneration condition for melon (cv. Khatooni). As a result, in all BAP concentration, hypocotyls
only formed callus tissue and did not produce any stem. However, by increasing of BAP hormone concentration
in the cultivated media, shoot regeneration will also increase. The result of our study showed that, cotyledon
leaves were more effective on shoot regeneration compared to the true leaves and hypocotyls as it has also been
reported by other researchers.

Keywords: BAP, Cotyledon, Hypocotyl, Real leaf
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Table 2- The effect of ultrasound on some triats of Lilium ledebourii bullblet explant
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Numbers followed by the same letter are not significantly different(P<0.05)



WAY leg o) o)lods FF alor (g5 y3LisS aloo g pole) SLLL pole s pii YF

Elzde (pwgm ol dxjly 52 (359 (We 31 g0l el x NAA jlowd Joliie I 51 -Y Jgaa
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5 0.053¢
0 10 0.056°
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30 0.079*
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Table 4- Interaction effects of NAAX BA on the bulblet production and root induction of Lilium ledebourii
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0 0.146° 0.107°" 1.5% 459 5.5%d 1.5% 15.25%
0 0.01 0.19% 0.097%f 2de 5.75% 4254 1.75% 9.5¢
0.1 0.117¢ 0.103%f 1° 4.25¢ 0¢ 0¢ of
1 0.141¢ 0.158% 1° 3.75¢ 0¢ 0¢ of
0 0.237% 0.064°" 3.75% g<d 10.5% 2.25° 15.75°
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0.01 0.306" 0.085%f 5.5% 15.25% 7.25% 2be 3.5%
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1 0.206% 0.167% 2de 6% 0¢ 0¢ o
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Table 5- The effect of NAA on some triats of Lilium ledebourii bullblet explant

O9egp lils il 09 il dlasd ol Dlas Sy drjly dlasd
(gglﬁ) Bulvl:ieitglf:;“h Number of bulblet Number of scales Rooting bulblet
0.1 0.495° 8.42° 25.75° 7.4
1 0.332° 4.84° 16.94° 4.2°

2l ges (P<0.05) Hls gixo BMS] gl o o )5 S o gy | olacl

Numbers followed by the same letter are not significantly different(P<0.05)
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Table 6- The effect of ultrasound on some triats of Lilium ledebourii bullblet explant

Syl e il B 9 el by g uld olaxs dudy ) Dlass e, Jsb
Ultrasounfl exposure Bulblet mean Weight (g) Scales per bulblet Root number Root length
duration (s) (mm)
0 0.057° 2.92° 43.5° 16.81°
5 0.077% 3.81° 26.3° 14.56®
10 0.077% 3.54° 22.69° 15.06%
20 0.073% 3.67° 20.07° 12.93°
30 0.086° 3.77° 25.0° 13.62%

2Bl o3 (P<0.05) jlo gxe BMA] (gl)s (gt 2 5> S o Bgy> b Dl

Numbers followed by the same letter are not significantly different(P<0.05)

ELla wgw 25 ade)y 9 ) 42 jly 2 BA X NAA e &1 51-V Jgaa
Table 7- Interaction effects of NAAX BA on the bulblet production and root induction of Lilium ledebourii

Oge9p chals Oge e Chls aily B 0j9 (ke il g2 ol olasi
( 2?;&1) (mBgArl) Bulblet mean Weight (g) Scales per bulblet

0 0.067° 3.23%

0.1 0.01 0.059° 3.05¢

1 0 0.07° 3.52°

0.01 0.1* 4.32°

25l o5 (P<0.05) o sine B3 glyls 52 o 45 S i gy b sl

Numbers followed by the same letter are not significantly different (P<0.05)
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Table 8- Interaction effect of NAAX ultrasound on Bulblet mean Weight of Lilium ledebourii

clile gl yd o adyy Job
NAA (mg ) Ultrasound exposure duration (s) Root length
0 15.75°
5 18.12%
0.1 10 18.75%
20 16.12%
30 16.88*
0 17.88?
5 11.00°
1 10 11.38°
20 11.29°
30 10.38"

2l ges (P<0.05) Hls gixo BMS] gl o o )5 S o gy | olacl

Numbers followed by the same letter are not significantly different(P<0.05)

Elyda cogns 5 Ay W1 51 Cog0l,d X BA X NAA jlagi Jilie 50 -4 Jgar
Table 9- Interaction effects of NAAx BA Xultrasound on root induction of Lilium ledebourii

NAA BA Ggolyd G sl a2 aly ) dlaws
(mg I') (mgrl ) Ultrasound exposure duration (s) Root of per bulb

0 278

5 44¢00

0 10 278

20 2.4:‘h

cig!

5 3.1

0.01 10 40 cfeh

20 4.7°%

30 3.1

0 5.39f

5 81 abc

0 10 7.8 bed

20 6.1°%

! 30 7.8 cd

0 7.1

5 10.4°

0.01 10 6.1k

20 8.7%

30 7.4

2Bl 03 (P<0.05) jlo gxe BMA] (glls (gt 2 4> S o Bgy> b Dl

Numbers followed by the same letter are not significantly different(P<0.05)
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Figure 1- Effect of different times of ultrasound exposure on the bulblet production and root induction of Lilium ledebourii
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Introduction: Lily (L. ledebourii) is the rarestspeciesof the genus Lilium, and grows in Caucasus region.
Iranis one of the important distribution areas of this endangered species. It is important as an ornamental plant
due to its large and attractive white flowers that are equal to those of commercial lilies in terms of beauty.The
two main constraints on growing this plant are a low multiplication rate and the high cost of bulb production.
Five to ten flowers commonly appear on each plant, even specimens with up to 15 flowers have been observed.
Plant tissue culture techniques are widely used in plant propagation and using these methods can effectively
provide micro-propagation of this plant in large scale. High percentage ofregeneration is necessary for plant
protection, using in the breeding programs and gene transfer to this plant. Therefore, the effect of plant growth
regulators and abiotic stress (ultrasound) werestudied on the bulblet production and root induction of Lilium
ledebourii.

Materials and Methods: The experiment was factorial based on completely randomized design with four
replicattions and was carried out in tissue culture lab of University of MohagheghArdabili in 2015. For this
purpose, segmentsof scale explant was treated with ultrasound and cultured on MS medium supplemented with
different concentrations of NAA and BA alone and/or in combination with each other. In this experiment,

different concentrations of NAA (0, 0.01, 0.1 and 1 mgl™") and BA (0, 0.01, 0.1 and 1 mgl") and different
Ultrasound exposure duration (0, 5, 10, 20 and 30 second) were studied. In order to remove possible
contamination from the media, all media were autoclaved for 20 minutes at 121 °C. At the end of the
experiment, the number of bulblet, root length, fresh weight of bulblet were recorded. The cultures were kept at
2542°C under illumination with daylight fluorescent lamps (30 mol m?s") at 16 h photoperiod. Data was
subjected for analysis of variance and compare means using SPSS 16.

Results and Discussion: The results showed that ultrasound had negative effect onroot length, so that the
highest root length was observed in explants without ultrasound treatment. Result also indicated that ultrasound
had positive effect on bulblet production and root induction. A different effect of growth regulators was observed
in similar media on the bulblet formation percentage. The 0.1 NAA concentration had a higher efficiency while
increasing NAA insignificantly decreased bulblet induction. The highest total weight and number of bulblets
obtained by 0.1 mgl' NAA. Concentrations of NAA increased rooting percentage. Different concentrations of
NAA had also significant effects on some traits. So that, the highest weight of bulblets obtained by 0.01 and 0.1
mgl™ BA and the highest number of roots obtained in control. Bulblet maximum mean weightwas in30 seconds
ofultrasoundtreatment, ~which hada significantdifference =~ with the control treatment (without
ultrasoundtreatment). In the other hand, ultrasound increased the number and weight of bulblets.Mechanical
stress and microstreaming by acoustic cavitation might be considered as the most possible cause of the various
physiological effects of ultrasound on cells. The enhancement of V-ATPase transport and ATP hydrolysis
activities seem to be an ultrasound-induced metabolic response of cells. High-intensity ultrasound is well known
to be destructive to biological materials, disrupting the cell membranes and deactivating biological molecules
such as enzymes and DNA. Low-intensity ultrasound, on the other hand, has shown a range of sub lethal

biological effects that are of potential significance in biotechnology .There are several processes that take place

in the presence of cells or enzymes activated by ultrasonic waves. High-energy ultrasonic waves break the cells

1,2, 3 and 4- Associate Professor, M.Sc. Graduated, Professor and Ph.D. Student, Department of Horticulture, Faculty
of Agriculture, University of Mohaghegh Respectively
(*- Corresponding Author Email: mohebodini@uma.ac.ir)
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and denature the enzymes. Low-energy ultrasound can modify cellular metabolisms or facilitate the uptake of
nutrient, and make them easily through the cellular walls and membranes. In the case of enzymes, the increase in
the mass transfer rate of the reagents to the active site seems to be a most important factor.

Conclusions: The results showedthatthebulblet production at first stages and a little root formation in tissue
culture is useful for fast bulblet inductionandthenrooting. Finally, it seems that ultrasound in combination with
plant growth regulators have the potential to produce the highest average number of bulblets in the scale explant.

Keywords: Benzyladenine, in vitro, Naphthalene acetic acid, Rooting
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Introduction: Ornamental plants play a vital role in meeting the mental and spiritual needs of peoplethat
considered significance from commercial point of view as well. Optimal production of agricultural products
requires suitable soil and adequate and absorbable nutrients for plant. Organic materials are important because
ofimproving soil physical properties and soil fertility. Soil fertility depends on the content oforganic matter as
well as the quality, quantity and dynamics of these materials insoil. Organic acids are an important source of
organic matter. One of the most abundant forms of organic matter in nature is humic compounds which can be
found in all soil and water environment. They play an important role in cation exchange, nutrients release,
phosphorus buffering capacity and metal and toxic organic molecules maintenance.

Materials and Methods: In order to evaluate the effect of humic substances on morphological
characteristics of geranium, thisexperiment was conducted in research greenhouse of Ferdowsi University of
Mashhad during the years 2014 and 2015. The experiment was carried out as factorial based on completely
randomized design with two factors and three replications. The first factor hadfour levels of humic acid (0, 0.2,
0.5 and 1 g/l), and the second hadfour levels of fulvic acid (0, 0.2, 0.5 and 1 g/ml). Treatment was usedalong
with irrigation. Morphological characteristics included the number of leaves, number of nodes, number of
branches, plant height, root length, leaf area, fresh weight of shoot, fresh weight of leaf, fresh weight of root, dry
weight of shoot, dry weight of leaf, dry weight of root, volume of shoots, volume of root, fresh weight of shoot
were measured at the end of the experiment. Statistical analysis of the results was performed by using Jmp-8
software. Charts were drawn using Excel 2010 and difference among treatments means were compared with
LSD test.

Results and Discussion: The results of means comparison showed that combined use of humic acid and
fulvic acid hadpositive effects on growth traits such as height, internode length, root length, fresh weight of
shoot, fresh weight of root, fresh weight of leaf, dry weight of shoot, dry weight of leaf, volume of shoot, volume
of root and leaf area. Research had shown that the application of humic fertilizers increased nitrogen content in
shoots of the plant. It wasreported that nitrogen compounds existed in humic acid are important factors affecting
the growth of plants. Humic acid also increasedshoot growth by increasing the uptake of nitrogen, calcium,
phosphorus, potassium, manganese, zinc, iron and copper as well as hormone-like properties. It wasalso found
that humic acid enhancedplant growth by increasing the activity of the RuBisCO enzyme and the subsequent
increase in photosynthetic activity. Furthermore, humic acid reduced the pH of alkaline soils and causedthe
nitrogen to be absorbed to a greater extent. The use of humic substances increased the leaf area and thus
photosynthesis, therefore leading to the production of more dry matter in plants. Humic fertilizers also had a
significant effect on root growth. Researchers had suggested that the presence of oxygen groups in humic acid
increased lateral root growth. Although humic acid increased the growth of both root and shoot, its effectiveness
on the root system wasmore evident.

Conclusions: This experiment was conducted with the aims of evaluating the effect of humic organic
fertilizers, reducing the harmful effects of chemical fertilizers and improving the quality of plant growth in
geranium. According to the results obtained from the present research, it can be concluded that combined
application of humic acid and fulvic acid had greater effects on the majority of traits compared to the sole
application of aforementioned compounds.

Keywords: Fulvic acid, Geranium, Humic acid, Ornamental plants
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Table 1- Results of analysis of variance for the effect of effective microorganisms and nitrogen levels on morphological
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Table 2- Effect of effective microorganisms on morphological characteristics and yield of strawberry cv. Paros
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Weigh. L Dry %) Dry (cm) (mg/g) (mg/g) (mg/g) (mm?)
® Weigh. Weigh. (€3]
L (g R (g)
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Table 3- Effect of nitrogen on morphological characteristics and yield of strawberry cv. Paros
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50 24.62° 7.31° 19.03° 7.87° 17.49¢ 8.76° 1.22° 0.43° 1.66° 5569.3°  148.8°
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Introduction: Insemination combined Effective Microorganisms (EM) to the plant ecosystem can improve
photosynthesis and yield of fruit plants. The useful microorganisms contained in effective microorganisms (EM)
mix include photosynthetic bacteria (Rhodopseudomonaspalustris, Rhodobactersphacrodes), lactic acid bacteria
(Lactobacillus plantarum, Lactobacillus casei, Streptococcus), yeasts (Saccharomyces spp.), actinomycetes
(Streptomyces spp.) and fermentation fungi (Aspergillus, Penicillium).When EM applied with the soil or sprayed

on the plant will be expanded, the population of photosynthetic bacteria and nitrogen stabilizer. Optimal nitrogen
consumption not only causes delays old age it will also change the appearance of the plant. The availability of
nitrogen to the roots especially in the early stages of growth causes elongation of the aerial parts of the plant.
Proper use of nitrogen has a positive effect on flower number and the beginning of flowering in pepper but high
consumption of this element has caused a delay in the formation of flowers and increase plant growth. The aim
of this study was to investigate the effects of Effective Microorganisms by two methods of soil application and
foliar application in different nitrogen levels on yield and morphological characteristics of strawberry cv. Paros

Materials and Methods: In order to study the impact of effective microorganisms (EM) on morphological
characteristics and yield of strawberry cv. Paros a split-split-plots experiment was conducted based on
Randomized Complete Block Design (RCBD) with foliar and soil treatments of effective microorganisms, each
in four levels (control, one, two and three percent) and nitrogen treatment in the form of urea fertilizer in three
levels (50, 100 and 150 kg ha'of the net nitrogen) with three replications in University of Mohaghegh Ardabili
during 2014-2015 years. Land was prepared in late August and potassium and phosphorous fertilizers were
added as 150 and 50 kgha’l, respectively. Strawberries were planted in early November 2014 in double rows on
beds covered with black polyethylene foil.Nitrogen levels in the main plots, methods of application of EM in the
subplots, the concentration of effective microorganisms in the sub-sub plots were placed.Half of the amount of
nitrogen at planting time, 25 percent in the April and 25 percent in the May was given with irrigation water to
plants. Treatments of EM, after the start of growth seedlings weekly basis a period of two months, were applied.
In soil treatment with irrigation water and foliar Treatments be applied after the irrigation (control plants with
distilled water). In this study were measured traits leaf and root dry weight, root length, number of runner,
chlorophyll a, band total leaf and yield. Data were analyzed by SAS ver9.3 software and means were compared
by LSD test (P<0.05).

Results: Analysis of variance showed that the effect of different levels of effective microorganisms at the
level of 1% probability were observed significant difference in the characters fresh and dry weight of root, root
length, number of runner, total chlorophyll, leaf area and yield and in the probability level 5% is significant on
the characters fresh and dry weight of leaves, chlorophyll aand b. Based on the results the effect of different
methods of application of EM and interaction effects were not significant differences in any of the studied
indicators.According to the analysis of variance,using of nitrogen had significant effect on the fresh weight yield
root, root length, number of runner, chlorophyll A, B and total leaf area and yield atl1% probability. The
treatments had also significant effect on fresh and dry weight of leaf and root traitsat 5%,probability. Based on
the results of this study the concentration of 1% and 3%of effective microorganisms and 100 kgNha' have
positive effects on the parameters compared to the control. The results indicated that 2% EM was treated with a
maximum of 185 g, and control treatment with 136 g had the lowest yield per plant.Fruit yield in plant with

1 and 2- Assistant Professor and Graduated M.Sc. Student, Department of Horticulture, Faculty of Agriculture and
Natural Resources, University of Mohaghegh Ardabili
(- Corresponding Author Email: shokouhiana@yahoo.com)
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nitrogen application at 100 kg ha™'had the highest production (188 g) among nitrogen levels.

Conclusion: According to the results of this review, the best result was in treatment 2% of EM and 100 kg of
nitrogen per hectare. Method used of EM in this study had no significant difference; accordingly method of
consumption has no impact on the traits mentioned.

Keywords: Chlorophyll, Fresh and dryweight, Root length, Soil Application, Spraying
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Table 2- Effect of salicylic acid and calcium chloride spray and storage duration on physical attributes of fresh seedless

Barberry fruit stored at 4+0.5°C

oyl Lo &yl 293 &5 (e o
Parameter Treatments Storage duration (days)" Significance level”
0 30 60 90 A B AxB
e Ver o Control 17.16" 14.83¢ 12.47° 10.13' - - ”
Fresh weight SA ImM 18.43° 16.05° 13.67° 11.29"
of 100 SA 3mM 16.06° 14.23% 12.39% 10.551
berries CaCl, 1% 16.43% 14.34% 12.27% 10.38
© CaCl, 2% 14.70¢ 13.69° 12.69" 11.69¢"
4o Ve Control 19.67" 16.83¢ 14.00¢ 11.17 " " '
Volume of SA ImM 21.00° 17.83% 14.67°% 11.50"
100 berries SA 3mM 20.67° 17.58% 14.50% 11.42"
(cm’) CaCl, 1% 19.33% 16.25%% 13.25¢ 1037
CaCl, 2% 17.33¢¢ 15.92%f 14.50% 13.08¢"
4o Ve ojlas g Control 13.36 11.33¢ 9.17" 7.14 - - )
Juice SA 1mM 14.69* 12.55¢ 10.47° 8.21M
volume of SA 3mM 12.24¢ 10.89% 9.42% 8.021
100 berries CaCl, 1% 13.27% 11.40% 9.831% 7.74
(ml) CaCl, 2% 11.61¢ 11.12¢ 10.18f 9.55¢h

* Different letters across chemicals treatments and storage durations for each fruit attribute shows significant according to Fisher's
Protected LSD test. NS = not significant at (p< 0.05); * and **, significant at p< 0.05 and p< 0.01, respectively. Day 0, at harvest;
SA, salicylic acid.
¥ Simple and interaction effects between major factors (treatments = A; durations = B).

* (Gl xe pis = NS .l oss cdabdlre sixe M s L')}d}" ool ()l xe 0gme Cunoguad 5D (gLl lroygd g ajlaws o gl gy x
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Figure 1- Simple effects of foliar spray treatments (left) and storage time (right) on physical attributes of fresh seedless
Barberry fruit. (SA;, Salicylic acid 1mM; SA;, Salicylic acid 2mM; Ca;, Calcium chloride 1%; and Ca,, Calcium chloride
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Table 3— Effect of salicylic acid and calcium chloride spray and storage duration on biochemical attributes of fresh seedless
Barberry fruit stored at 4+0.5°C

alyby B Lo Sl 090 S5 (Sxo
Parameter Treatments Storage duration (days)* Significance level®
0 30 60 90 A B AxB
FERWN Control 1.97" 2.72° 3.46° 3.50%¢ - - "
pH SA ImM 2.188 2.84¢ 3.50% 3.57%
SA 3mM 1.81° 2.66% 3.50™° 3.59*
CaCl, 1% 1.94" 2.68° 3.48% 3.57%
CaCl, 2% 1.71 2.58f 3.48™ 3.51%
Joloes sols slga Control 23.33¢ 27.13%® 26.00%4 29.33° ** - ”
TSS SA 1mM 25.53bcde 27.23%® 26.83% 27.50%®
(°Brix) SA 3mM 19.50" 24.33%% 25270 29.37°
CaCl, 1% 19.33f 23.87% 24.25%t 26.15>
CaCl, 2% 19.67" 23.00° 25.01° 29.10°
s B sl Control 3.12% 2.45% 2.73% 2.01° ** - ”
TA SA 1ImM 3.46° 3.12% 2.73% 2.70%
(%) SA 3mM 435 2.45% 2.74% 2.35%
CaCl, 1% 2.34% 2.34% 2.73% 2.46%
CaCl, 2% 3.68° 2.68% 2.56% 1.23°
Sl Sy oS Control 950.7° 504.0¢h 918.7% 41330 ” ” .
Ascorbic acid SA ImM 868.0° 48801 760.0%% 488.0M
(mg/100g) SA 3mM 785,30 612.0%" 661.3%" 372.00
CaCl, 1% 909.3* 454.7" 682.0%" 372.0/
CaCl, 2% 620.0 467.3Y 637.3¢ 364.0/

* Different letters across chemicals treatments and storage durations for each fruit attribute shows significant according to Fisher's
Protected L.S.D. test. NS = not significant at (p< 0.05); * and **, significant at p< 0.05 and p< 0.01, respectively. Day 0, at harvest;
SA, salicylic acid; TSS, total soluble solids; TA, titratable acidity.
¥ Simple and interaction effects between major factors (treatments = A; durations = B).
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Figure 2- Simple effects of foliar spray treatments (left) and storage time (right) on biochemical attributes of fresh seedless
Barberry fruit. (SA,, Salicylic acid 1ImM; SA;, Salicylic acid 2mM; Ca;, Calcium chloride 1%; and Ca,, Calcium chloride
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Table 4- Effect of salicylic acid and calcium chloride spray and storage duration on weight loss and electrolyte leakage of
fresh seedless Barberry fruit stored at 4+0.5°C

Sl L low Syl oy90 &3 (e o
Parameter Treatments Storage duration (days)" Significance level”
0 30 60 90 A B AxB
O <l Control - 13.60° 26.25% 40.88* ” - ”
Weight loss SA 1mM - 14.19¢ 28.38™ 42.57°
(%) SA 3mM - 10.68°" 21.12¢ 31.52%
CaCl, 1% - 12.96° 21.46 31.73%
CaCl, 2% - 6.70 13.29° 21.10¢
JEPRORY Control 19.08! 26.27" 51.35° 58.67° ” - ”
EL SA 1mM 20.31% 30.868 49.63f 60.07*
(%) SA 3mM 17.76™ 19.43! 50.69° 55.55°
CaCl, 1% 22.38 24.48 49.33f 52.68¢
CaCl, 2% 17.62™ 23.13} 49.74f 58.62°

* Different letters across chemicals treatments and storage durations for each fruit attribute shows significant according to Fisher's
Protected L.S.D. test. NS = not significant at (p< 0.05); * and **, significant at p< 0.05 and p< 0.01, respectively. Day 0, at harvest;
SA, salicylic acid; EL, electrolyte leakage.

Y Simple and interaction effects between major factors (treatments = A; durations = B).
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Figure 3- Simple effects of foliar spray treatments (left) and storage time (right) on weight loss and electrolyte leakage of

fresh seedless Barberry fruit. (SA,, Salicylic acid 1mM; SA;, Salicylic acid 2mM; Ca,;, Calcium chloride 1%; and Ca,,
Calcium chloride 2%)
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Figure 4- Simple effects of foliar spray treatments on calcium content of leave (left) and fruit (right) of seedless Barberry at
harvest time. (SA,, Salicylic acid 1mM; SA;, Salicylic acid 2mM; Ca,, Calcium chloride 1%; and Ca,, Calcium chloride 2%)
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Introduction: Seedless barberry (Berberis vulgaris L. var. asperma) is one of the most important
horticultural and medicinal crops and also valuable fruit in South Khorasan province. Fresh barberry fruit has a
very short shelf life, due to the sensitive juicy fruit tissue in the ripening stage and decay during storage. Hence,
most of the harvested fruits are dried traditionally or processed as juice, jam, and other products. However, the
quality of both fresh and dried fruit is low due to different environmental stresses such as drought and salt stress
and consequently deficiency of minerals during growth and development and also at harvest and during storage.
It has been reported that pre-harvest foliar spray of calcium salts and salicylic acid can improve resistance to
pathogens before harvest and reduce physiological disorders during handling and storage in many fruits.
However, there is no information regarding the effect of calcium and salicylic acid spray as well as storage
duration on fresh seedless barberry fruit. The objective of the current study, therefore, was to investigate the
effects of the preharvest application of calcium chloride and salicylic acid on physiological attributes and
postharvest quality of barberry fruits during long-term cold storage.

Materials and Methods: The experiment was conducted as split-plot in time and in a randomized complete
block design with five treatments and in three replicates in the Research Orchard of Agricultural Faculty of the
University of Birjand during 2014. Fifteen similar and 25-years old trees were used for the experiment. Pre-
harvest treatments of foliar spraying were salicylic acid (1 and 3 mM) and calcium chloride (1 and 2%) and
distilled water as control. Sprays were applied at 30 and 15 days before harvest. Fruits were harvested at
commercial ripening stage, packed in plastic boxes and stored at cold room at 44+0.5 °C and 85+5 RH.
Physicochemical and quality evaluations including fruit fresh weight and volume, and juice volumes of 100
berries, pH, total soluble solids (TSS), titrable acidity (TA), ascorbic acid, weight loss, electrolyte leakage of
fruit and calcium content of leave and fruit were measured at harvest and after 30, 60 and 90 days of storage.
Analysis of data was performed using Gen Stat program (ver 12) and comparison of means was done by LSD
test at 5% probability.

Results and Discussion: The analysis of variance showed that the main effects of foliar spray with calcium
chloride, salicylic acid and interaction of treatments were significant in storage time. The results showed that 1
mM of salicylic acid increased the fruit fresh weight, fruit volume and fruit juice, pH, total soluble solids,
ascorbic acid and titrable acidity compared to other treatments. It has been reported that salicylic acid increases
cell division and growth resulting in greater yield. It was also observed that application of salicylic acid at 3mM
reduced electrolyte leakage significantly that can be useful to reduce chilling injury. The lowest weight loss was
obtained in sprayed fruit with calcium chloride (2%) during cold storage, in agreement with the previouswork on
plum. Foliar application of calcium chloride increased the calcium content of leave and fruit, although calcium
application was not a significant effect in fruit tissue. Generally, using of chemical treatments increased the
physicochemical characteristics of the fruit in seedless barberry, among them calcium chloride 2% and salicylic
acid at 1 mM were most effective.

Conclusions: It can be concluded that pre-harvest spraying of seedless barberry shrub with salicylic acid and
calcium chloride can improve the quality of fruit as well as extend the storage life. This is because a foliar
application with salicylic acid and calcium chloride significantly affected fresh fruit weight, weight loss, fruit
volume, electrolyte leakage, pH, TSS, TA and ascorbic acid in treated fruit compared to the control. Salicylic
acid at 3 mM significantly decreased electrolyte leakage, which can be used as a useful tool for increasing
resistance to chilling injury during long-term storage. However, further studies are needed as the effect of
chemical sprays on fruit quality and quantity properties depend on different factors such as tree age and types,
environmental conditions during and after the spray and also chemical concentration.

Keywords: Ascorbic acid, Losses reduction, Postharvest, Storage period
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Figure 2- The effect of various organic and inorganic mulches on soil water content during the four periods of irrigation at 20
to 30 cm and 50 to 60 cm below the soil surface in 2014 and 2015
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Figure 3- Stomatal conductance changes in different treatments in 2014 and 2015
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SWC, ST, gs and LS are soil water content, soil temperature, stomatal conductance and leaf temperature, respectively
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layers studied during two years of experiment
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Introduction: Mulching is a useful practice with the potential of conserving moisture, reducing evaporation,
modifying soil temperature, and improving aeration as well as releasing nutrients in the soil profile. Mulching
involves the use of organic materials (e.g. crop residues, straw, grasses, and farmyard manure) or inorganic and
synthetic materials (e.g. polyethylene sheets, and gravels). Application of mulch can notably as a soil
management method influence agricultural crop production despite the limited amount of water available in arid
and semi-arid areas.

Materials and Methods: Field studies were conducted in a randomized complete block design with five
replications for two years in 2014 and 2015 at Feyzabad city, Iran (34° 40" N, 58° 25" E). The aim of the study
was to investigate the effects of different mulching treatments on physiological traits of pistachio (Pistaciavera
L.) in relation to soil temperature and moisture variations. The treatments were: M; (whitepolyethylene film
mulch covered with two centimeter of soil with width cut), M, (white polyethylene film mulch covered with two
centimeter of soil with circular cut), M; (green polyethylene film mulch which was as a single layer pulled on
water strip so that irrigation water passes under the coverage), M, (woodchip mulch), M; (barley residue mulch),
and CK (control or no mulching). The measurement (soil moisture and temperature, stomatal conductance and
leaf temperature) was carried out periodically on the central trees (4 trees per treatment) every 12, 24 and 36
days after irrigation between 12-15 pm from early-May to late September. The data obtained from the
experiment were subjected to an analysis of variance (ANOVA) by using SAS 9.1 software. Difference between
means was compared using least significant difference test (LSD) at 5% level (p < 0.05).

Results and Discussion: The results showed that the mean soil moisture percentage in all mulches especially
plastic mulches was higher compared to the control over two years of experiment. During the two years of
experiment, treatments of M;, M, and M; with 35.2, 35 and 38.9 °C and treatments of My, M5 and CK with 28.8,
29.6 and 32.8 °C indicated the highest and lowest average soil temperature at 20-30 cm soil depth, respectively.
Also, similar results were observed at 50-60 cm soil layer. M; and CK treatments with 47.7 and 41.1 mmol/m™s™
had the highest and lowest mean stomatal conductance, respectively. The mean values of leaf temperature during
the growing period under M;, M,, M;, My and M; treatments were 2.2, 1.9, 2.4, 1.7 and 1 °C in 2014, and 1.8,
2.2,2.2, 1.5 and 1.1 °C in 2015 lower than CK (control) treatment, respectively. According to correlation results
significant difference was not observed between stomatal conductance and soil moisture, but the relationship of
this parameter with soil temperature and relationship between leaf temperature with soil moisture and soil
temperature were significant. Thus, this results demonstrate that stomatal conductance and soil temperature
weresignificantly affected by soil temperature, so that an increase in soil temperature to 40 °C, canbe improved
these traits if other soil and climatic factors werenot limiting. The results also showed that M3 mulch (plastic
mulch on soil surface) despite the higher soil water storage due to providing of soil high temperatures, can be
leads to moisture stress in heavy cropping year.

Conclusions: The results of thisstudy showed that organic and inorganic mulches improved the soil moisture
content throughout the two growing seasons, thus reduced negative effects of water shortage. Mulch treatments
indicated smaller fluctuations in soil temperature compared to CK (control) treatment, possibly due to insulating
against heat radiation. The results of our study suggested that increase in soil temperature in Mj treatment,
despite higher water storage, had limited impacts on improving stomatal conductance and leaf temperature from
early July in the second year. Thus, it seems that high soil temperature in this treatment in ON year that trees'
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water and nutrients requirement is higher than OFF year acts as a limiting factor and restricts absorption of water
and nutrients, resulting in the decrease of physiological activity of trees. Generally, it is conclude that white
polyethylene films covered with soil especially M, and organic mulches due to providing optimum soil
temperature, preserving soil moisture and lower cost can be better management options to be applied in pistachio
orchards especially in arid and semiarid areas, where traditional irrigation methods with high evaporation level
are used.
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1 - Leaf Area Index

2 - Total Dry Matter

3- Crop Growth Rate

4- Relative Growth Rate
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Table 1- Chemical characteristics of studied experimental soil site in 2013-2014

o 3 J3 B sy o 3 8 sl Slesle 0o S s !
Available Potassium  Available phosphorus  matter Organic  Total nitrogen EC(dS/m™ T
H
(ppm) (ppm) (%) (%) asm)  »
AT L 210 252 0.5 0.07 2.1 7.4
2014
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Table 2- Annual rainfall, averages maximum and minimum temperatures in experiment location during 2011-2014

Tmin Tmax Rainfall
Yyear (OC) (OC) (mm)
2011 16.56 33.62 59.9
2012 17.55 33.49 107.8
2013 16.77 32.48 231.0
2014 15.55 36.2 153.1
wb)i » o3l 3590 «:‘M%J@), 9 ‘_55‘5 555 ‘,e’.l'!!""ﬁ"'“ ‘-"-:*’9"" -y Js»
Table 3- Chemical characteristics of Cow manure and Vermicompost used in the experiment
o yanrd o o s il phd Shesle Ok S Colaa & o]
Available Available phosphorus Organic Total nitrogen EC(dS/m™ -
Potassium (%) (%) matter (%) (as/m™) pH
(%)
'3
s 25 0.72 0.2 10.2 1.25 9.6 75
Cow manure
egnS o9 1.1 0.8 14.2 0.92 7.3 6.3

Vermicompost
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1 - Growing Degree Days
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Table 4- The comparison of phonological stage of Roselle by different fertilizer resource and 100% irrigation in 2014-2015

L e e a L i 0593 3954
S Ul (.35 oo aslio Okl g g9 ol Growth "
Phenological stages fertilizer resources begin-end period J
(day) GDD
Control May- 10— 15 5 148.6
mycorrhiza May- 10— 15 5 148.6
O e - S chemical fertilizer May- 10— 15 5 148.6
Sowing - emergence vermicompost May- 10— 15 5 148.6
COW manure May- 10— 15 5 148.6
Contr}cl)'l May 15 —September 27 135 3913.3
0393) o235 ek A s “;ﬁ‘r’gclazla May 15 —September 27 135 3913.3
(obes fertilizer May 15 —September 27 135 39133
Emergence-beginning of vermicompost May 15 —September 27 }gg gggg
flowering COW manure May 15 —September 27 )
ch():rtrr}?ilza September 27 -October 4 7 183.0
c}}llemical September 27 -October 4 7 183.0
& 1ol e o September 27 -October 4 7 183.0
|-l
A th‘-e)f duﬁ = dof Vert;i?clgrzrfros ¢ September 27 -October 4 7 183.0
nhesis ailgtg:;rslg -endo cow manﬁre September 27 -October 4 7 183.0
Control October 4-November 11 38 730.1
mycorrhiza October 4-November 11 38 73 0'1
oSy o) - wadJS el chemical October 4-November 11 38 730'1
End of Anthesis - leaves fertilizer October 4-November 11 18 7301
falling vermicompost October 4-November 11 38 73 O.l
COW manure October 4-November 11 )
mcé):rtrr}?ilza November 11-December 1 19 253.6
ety o c}1]1emical November 11-December 1 19 253.6
R OoR) fertilizor November 11-December 1 19 253.6
Sl 5ed (S vermicompost November 11-December 1 19 253.6
Leaves Falling- maturity P November 11-December 1 19 253.65

COW manure




Y slbpsli (555 905 Jolye ol 3 3 (ot e 2loid o T 39S (a2

AEVFAY Jlo o 5l 20,3 A (6l s 53 (5140 65 Cillteo o 35 o (55 (51 oS S jliid ol po dumalin —0 g
Table 5- The comparison of phonological stage of Roselle by different fertilizer resource and 80% irrigation in 2014-2015

f e 5 iz Lo

Sjelgd Uslye okl 3 E99 0lo s 0090 2y 395 42

Phenological stages S begin-end Growth period GDD
fertilizer resources (day)

Control May- 10— 15 5 148.6
mycorrhiza May- 10— 15 5 148.6
O e = Bl chemical fertilizer May- 10— 15 5 148.6
Sowing - emergence vermicompost May- 10— 15 5 148.6
COW manure May- 10— 15 5 148.6
Control May 15 —September 27 135 39133
Gl = s e mycorrhiza May 15 —September 27 135 39133
(osbasy 0399) 23S chemicgl fertilizer =~ May 15 —September 27 135 39133
Emergence-beginning vermicompost May 15 —September 27 135 3913.3
of flowering COW manure May 15 —September 27 135 39133
Control September 27 -October 4 7 183.0
mycorrhiza September 27 -October 4 7 183.0
2S5 slsl - chemical fertilizer ~ September 27 -October 4 7 183.0
Anthesis beginning - vermicompost September 27 -October 4 7 183.0
end of anthesis cow manure September 27 -October 4 7 183.0
Control October 4-November 7 34 689.0
Oy - S sl mycorrhiza October 4-November 11 38 730.1
S, chemical fertilizer ~ October 4-November 11 38 730.1
End of Antilesis ) vermicompost October 4-November 11 38 730.1
leaves falling cow manure October 4-November 13 40 752.0
Control November 7-December 1 23 294.7
Sy - S (b3, mycorrhiza November 11-December 1 19 253.6
il chemic.al fertilizer November 11-December 1 19 253.6
Leavc;s Fe;111n i vermicompost November 11-December 1 19 2536
maturity & COW manure November 13-December 1 17 231.7
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Table 6- The comparison of phonological stage of Roselle by different fertilizer resource and 60% irrigation 2014-2015

iy 89

S5998 Jolpe ladss dilises ailis obb 9 g9 Ol Mgy

Phenological stages fertilizer resources begin-end Grov::]l;;))erlod GDD

Control May- 10— 15 5 148.6

mycorrhiza May- 10— 15 5 148.6

O e b cusls chemical fertilizer May- 10— 15 5 148.6

Sowing - emergence vermicompost May- 10 — 15 5 148.6

cOw manure May- 10— 15 5 148.6
Control May 15 —September 27 158 4451.0
mycorrhiza May 15 —September 27 158 4451.0
(oagy 0993) 205 (sl = A jow chemical fertilizer May 15 —September 27 158 4451.0
Emergence-beginning of flowering vermicompost May 15 —September 27 135 3913.3
COW manure May 15 —September 27 13 39133

Control September 27 -October 4 6 124.3

mycorrhiza September 27 -October 4 6 124.3

chemical fertilizer September 27 -October 4 6 124.3

w25 slegsl - ol vermicompost September 27 -October 4 7 183.0
Anthesis beginning - end of anthesis COW manure September 27 -October 4 7 183.0
Control October 4-November 11 11 199.9

mycorrhiza October 4-November 11 11 199.9

WS, i - 35 sles! chemical fertilizer October 4-November 11 11 199.9
End of Anthesis - leaves falling vermicompost October 4-November 11 38 730.1
COW manure October 4-November 12 41 764.1

Control November 11-December 1 19 2374

mycorrhiza November 11-December 1 19 2374

Su5edor b (Swwy - BS p 3, chemical fertilizer ~ November 11-December 1 19 2374
Leaves Falling- maturity vermicompost November 11-December 1 19 253.6
COW manure November 11-December 1 16 219.6
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Table 7- Means of squares of LAI, TDM in growth, flowering and maturity stages of Roselle by fertilizer resources and levels

of irrigation
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Coefficient of 6.68 8.04 11.82 6.33 7.55 6.4
Variation (%)
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* and **: Significant at %5 , %1 level of probability, respectively. ns = not significant
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Table 8- Means comparison of LAI, TDM in growth, flowering and maturity stages of Roselle by fertilizer resources and
levels of irrigation

S w2 L Suid o3lo g0z
Leaf area index Total dry matter (g/m2)
oy y My iy Sy ) S S22 59092 5085 ey
Growth Flowering 35909 3 9 Flowering Maturity stage
stage stage Maturity  Growth stage
stage stage
Control 3.24c 4.58b 0.95d 453d 907d 792c
mycorrhiza 3.39bc 4.5b 1.14c 486d 994c 88lc
s me chemical 3.6lab 4.6ab 1.46b 550c 1089b 1098b
fertilizer
fertilizer vermicompost 3.72a 4.61ab 1.55b 582b 1127b 11.56b
resources cow manure 3.76a 4.96a 1.82a 676a 1281a 1259a
okl s 100 3.71a 491a 1.50a 609a 1149a 1148a
Water level 80 3.66a 4.72a 1.47a 579 1083b 1069b
60 3.24b 4.33b 1.19b 491c 968c 886¢
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60 3.07ef 4.31de 0.83i 395h 767f 563h
2 y959Lo 100 3.68abcd 4.70abcd 1.16fgh 497efg 1060cd 1038e
mycorrhiza 80 3.45bcde 4.61abcd 1.42c§ef 512ef 1046¢d 856fg
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Means followed by similar letters in each column are not significantly according to LSD test (P< 0.05)
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Figure 1- Roselle LAD by levels of irrigation effects and fertilizer resources
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WAY L ) oplouds Y'Y ol (659l aslivo g pole) SLl pole g ot Vo F

1200 B Irrigation 60% B Irrigation 80% B Irrigation 100%
1000
g = cfe
43 . feh g
w 2 g ?
1 2 /
v & 400 %
; %
200 %
.
0 7

Mycorrhiza

Chemical VermicompostCow Fertilizer

Fertilizer

05 8 S peslS 3,8kos 4 (5l T X glagisS cilishe g shus ilike €SS
Figure 1- Interaction effect of fertilizer resource x irrigation level on roselle sepal yield

Sis S ol 3 Slos

zolaw ool ol 3l &S ol lis S yls 5 Slas il lg 4y 50
(p< +/+Y) sluis calisee glio g (P +/+V) (oylol Of caliso
d=liie j 3l cpiomen A )b gime e Sy 53 S yls 5 Sles
Lo 0y (:850e dulis dg jl sixe ol S S pwlS 5 Slas
g ooy Voo d)LﬁT@UgﬁwKa)ﬂwOﬁmabow
oy Syl 3, Skas (a8 g do)> Ar (o)l s 4 1 5l g
olss el ol (FUSS) casls 3l ol 5l aoyd 5o Lol pdaw
Slaiore Conl g0 a5 il ol jor 4 S pwlS W)gi a3
Splil 155 (il Ao g cuslio (lugy 1y & 5l olS il
2 gby i 3l 0l &l g S5 wane dles I ]y calises
0y Sas (3 ydi 4y oxie Coles ) Wlgh o 3, Slee il 51 S
(YY) 295 LS 5 s)gs

5 (8 5 Ao

o gy el 55 Gl olS 0y ol () ol
59y 425 &S oy i s dilaio pulBl g dcyie byl )l (0 sl

i C@g&l@i&ﬁm"" &\.;pdfb)b Ol )’\ ul‘*" ).al O.g.]

(RGR) (g 35 o
bz o jlos cov LS 3 Jaame RGR @l s 154,
ol 0 ool L ¥ JSTi 53 oyl pdaw 4wy 4D (6365
(S35 35 (slo ot 13 g3 s 393 dlindle o ygbslen
Lo 3 ol bl oo SIS wldie (alend 395 9 CawgeeS (009
g 0 15500k g dald glaylas 13 o3 cund oS !
B g A Cud dlgo Algi Eals sdimy i &S cubly &yee
iz gokew 4o RGR awslio pl pogMe .l loj anlg 4o
Cogb) (gloie & diwy ialS Gl oyl 4 amd o i (Ll
s o5 S )3 5 005 g5y 45y b J oloj S 3 S
2 500 (gl e 93 4 Cans ol ol Sl aop £ gyl
Ay Oled phalS el cplad g9y a8 Juad I 65395 ()l
Oil58l pizmen g 0diS el glaplill ialS 4 40 dlge
SSglio i 4 Slaslo clacdl oS o il
A4S Nab o 03938l olS &y 55 Lyl LiE Jweid jd g 035 Jlad
A Cad 0058 iwgid Jlad glaccdl cowd iy cpl
LS e il Ly aomis 3 5 ety ialS JUb b slaccdl
g dab oo ials (13 Sid oole 4y Cuns Siid odle Wy yl5ue
Iy Sials olS s Ay ey lS p i3l L S ey
]a_wy LS O uw‘)ﬁl L (o My Cas p u@lf (\‘\) ..\»suo



Vel

B L (B g 6505 ol p0 oyl p2 S g () 2 bt ( T GB39S wyy

Voo bl o )3 g CusgaS 009 5 3 355 (sl led 0,8
buly s ayang by goll ool i Job ol ol 5l do )
Lo o 355 slojlass jl oslial cadlllan 3590 Joro (o0l 5 (SB-
gz olS (Sl do A yll Glie LS )3 CangpeS oy

cmlio oy 5 gla olS 5)Sloe a5 jolatads g 029 Cuonl Pl>

iy gl LBl oS 03, gy 42y g9y Sz w3 )l
32 0958 6 oS b (b5 sl ol (S JIET s oo
S35 o 5815 T 45 5 oS o ptd O (e g sl 039,
gy oSy o plgd g ad L Olyuss gy (obj)l 0,0 auslsy
Sy 36 g Cupmnl 3 Jguanma 1) S g St 03l pa2S
ot plalS ey > il ST CigeS oy g 555 355

aom ) S pnls 3y Slas lie it (il sbojlag

&be

1- Akanbi W.B., Olaniyan A.B., Togun A.O., Ilupeju A.E.O., and Olaniran O.A. 2009. The Effect of organic and
inorganic fertilizer on growth, calyx yield and quality of Roselle (Hibiscus Sabdariffa L.). American-Eurasian
Journal of Sustainable Agriculture, 3(4): 652-657.

2- Alizadeh A., and Kamali Gh. 2008. Crop water Requirement in Iran. Astan Quds Razavi. Second edition.

3- Al-Wandawi H., Al-Shaikhly K., and Abdul-Rahman M. 1984. Roselle seed a new protein source. Journal of
Agricultural and Food Chemistry, 32: 510-512.

4- Amin Ghafoori A., Rezvani Moghaddam P., Nassiri Mahallati M., Khorramdel S., and Ebrahimian A. 2013.
Evaluation of growth characteristics of castor (Ricinus communis L.) by organic fertilizers. Iranian Horticultural
Science Congress. September 2013. Hamadan. Bu Ali Sina University. (In Persian)

5- Bovetchko S.M., and Tewaris J.P. 1990. Root colonization of different hosts by the vesicular arbuscular
mycorrhizal fungus Glomus dimorphicum. Journal of Plant and Soil, 129:131-136.

6- Dahmarech M., and Heidari H. 2015. Study of Botanical properties and Medicinal purposes of Roselle Roselle
(Hibiscus Sabdariffa L.). The first scientific conference of biology and Iranian Horticultural Science. 6 August
2015. (In Persian)

7- D'Heureux-Calix F., and Badrie N. 2004. Consumer acceptance and physicochemical quality of processed red
sorrel/roselle (Hibiscus sabdariffa L.) sauces from enzymatic extracted calyces. Food service technology journal,
4:141-148.

8- Duke J.A. 1983. Hand book of Energy crops.

9- Duke J.A. 1993. Medicinal plants and the pharmaceutical industry. In New Crops, (eds.), Janick, J and Simon,
J.E. John Wiley & Sons, Inc., New York, 664-669.

10- Duke J.A. 2006. Ecosystematic data on economic plants. Journal of Crude Research, 17(3):91-110.

11- Elizabeth O., Ajibade D., Gabriel A., and Folorunsho A.E. 2013. Phenological Studies of Two Varieties of
Hibiscus cannabinus Linn in Ile-Ife, South West, Nigeria. Journal of Biology Agriculture and Healthcare, 3(8): 49-
57.

12- Eslami V. 1994. The effect of climate parameters on dry matter accumulation, seed yield and stem elongation of
rained farming wheat (7riticum Sativum L.). MSc thesis, Faculty of Agriculture, Tarbiat Modarres University of
Tehran, Iran. (In Persian with English Summary).

13- Facciola S. 1990. Cornucopia-A source book of edible plants. Kampong Publications. 1990 ISBN 0-9628087-0- 9.

14- Gad N. 2011. Productivity of roselle (Hibiscus Sabdariffa L.) plant as affected by cobalt and organic fertilizers.
Journal of Applied Sciences Research, 7:1785-1792.

15- Gendy A.S.H., Said-Al H.A.H., and Abeer Mahmoud A. 2012. Growth, Productivity and Chemical Constituents of
Roselle (Hibiscus sabdariffa L.) Plants as Influenced by Cattle Manure and Biofertilizers Treatments. Australian
Journal of Basic and Applied Sciences, 6(5): 1-12.

16- Ghosh P.K, Ramesh P., Bandyopadhyay K.K., Tripathi A.K., Hati K.M., Misra A.K., and Acharya C.L. 2004.
Comparative effectiveness of cattle manure, poultry manure, phosphocompost and fertilizer-N.P.K on three
cropping systems in vertisols of semi-arid tropics. Crop yields and system performance. Bioresource Technology,
95:77-83.

17- Heidarian E., and Rafieian-Kopaei M. 2012. Effect of silymarin on liver phoshpatidate phosphohydrolase in
hyperlipidemic rats. Biological Sciences Research, 9(2): 59-67.

18- Hughes S.G., Bryant J.A., and Smirinoff N. 1989. Molecular biology, application to studies of stress tolerance. In:
Plants under stress. Hamlyn, G.J., Flowers, T.J., Jonea, M.B. (eds.), New York: Cambridge University Press, 131-
135.

19-

Karimi M.M., and Siddique K.H.M. 1991. Crop growth and relative growth rates of old and modern wheat



IFAY jleg ) oyl Yl (5509188 quloo 5 poke) Sl pole aypts V47

20-

21-

23-

24-

25-

26-

27-

28-
29-

30-
31-

32-

33-
34-

35-
36-

37-

cultivars. Australian Journal of Agriculture Research, 42:13-20.

Karimian M.A., Mir B., Beidarnameni F., and Koshteh Gar A. 2016. Evaluation of yield and yield component
Roselle (Hibiscus sabdariffa L.) in intercropping with bean (Vigna unguiculata L.) by manure fertilizer and

planting pattern. The Second Congress of Agricultural Sciences and resources, Gorgan, education and research

engineering company Barvgstr Pars, Teachers University, Golestan, Iran. (In persian).

Kobley L.S. 1968. An Introduction to Botany of Tropical Crops, vol. 2, London, Longman, PP: 95-98.

Koocheki A.R., Soltani A., and Azizi M. 1997. Plant Ecophysiology (translate). Mashhad ACECR publications.
271 p.

Koocheki A.R., Nassiri Mahallati M., Khorramdel S., Anvarkhah S., Sabet Teimoori M., and Sanjani S. 2010.
Study of growth indices of hemp (Cannabis sativa L.) and sesame (Sesamum indicum L.) in both intercropping
with additive and replacement. Journal of Agroecology, 2(1): 27-36. (In Persian with English Summary).
Malakooti J. 1996. Sustainable agriculture and yield increase whith fertilizer optimization in Iran, Publication
research, education and agricultural extension. p 297.

Manaffee W.F., and Kloepper J.W. 1994. Applications of plant growth promoting rhizobacteria in sustainable
agriculture.In: Soil biota management in sustainable farming syshoots, Pankburst, C. E. , Doube, B. M., Gupta, V.
V. S. R,, and Grace, P. R. (eds.), pp:23-31. CSLRO, pub. East Melbourne: Australia. Management. Soil Science
Society of America Journal, 61: 877-883 .

Menham N.J., Shipway P.A., and Scott R.K.S. 1981. The effects of seed size, autumn nitrogen and plant
population density on the response to delayed sowing in winter oilseed rape (Brassica napus L.). The Journal of
Agricultural Science, 96: 417-428 .

Mohammadi A., Asghari H.R., and Gholami A. 2013. The effect of mycorrhiza fungi and Phosphorus fertilizer on
some of growth indices chickpea (Cicer arietinum L.) Hashem Var. Journal of Agroecology, 5 (3): 263-271.
Morton J.F. 1987. Roselle. In: Fruits of Warm Climates, Florida Flair Books, Miami (Ed), USA, 281-286 .
Research Station Agricultural Meteorology. 2014. Miandeh, Jiroft, Kerman, Iran.

Roberts Mc.Ca. 2005. Hibiscus production Manual (Hibiscus sabdariffa L.) Herb Research Foundation.

Russel M.P., Wilhelm W.W., Olson R.A., and Power J.F. 1984. Growth analysis based on degree days. Crop
Science, 24: 28-32.

Sarhadi M., Zand A., Baghstani M., Meibodi M.A. and Mohtasabi R. 2010. The effect of planting different
methods of corn (Zea mays L.) to inhibit weed, growth index and corn seed yield. Pajouhesh & Sazandgi Journal,
88: 78 - 86. (In Persian with English Summary).

Sarmadnia Gh., and Koocheki A. 1989. Crop Physiology. Publications University of Mashhad. p 467.

Samiran R., Kusum A., Biman K.D., and Ayyanadar A. 2010. Effect of organic amendments of soil on growth and

productivity of three common crops viz. Zea mays, Phaseolus vulgaris and, Abelmoschus esculentus. Applied Soil
Ecology, 45, 78-84.

Sharma, R. 2004. Agro-Techniques of MedicinalPlants. Daya Publishing House, Delhi, p 264.

Siddique K.H.M., Belford R.K., Perry M.W., and Tennant D. 1989. Growth development and light interception of
old and modern wheat cultivars in a mediterranian type environment. Australian Journal of Agriculture Research,
40: 473-487.

Sreevalli Y., Baskaran K., Chandrashekara R., kuikkarni R., Sushil Hasan A., Samresh D., Kukre J., Ashok A.,

Sharma Singh K., Srikant S., and Rakesh T. 2001. Preliminary observations on the effect of irrigation frequency
and genotypes on yield and alkaloid concentration in Petriwinkle. Journal of Medicinal and Aromatic Plant

Sciences, 22: 356-358.



(55,9LaS @aluw g psle) (SLEL pole &yl
AFNe Ao YAV 5l o) ojleis Y al
Yook - VY LLs

Journal of Horticultural Science
Vol. 32, No. 1, Spring 2018, P. 93-108 bR
ISSN: 2008 - 4730 Ay

The Study of Organic, Chemicaland Biological Fertilizers on Thermal Requirements,
Developmental Stages and some of Physiological Indices of Roselle (Hibiscus sabdariffa L.) by
Irrigation Levels
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Introduction: Roselle (Hibiscus sabdarjffa L.) is an annual or biennial plant cultivated in arid and semiarid
regions. This plant is grown in parts of Africa, Asia, America and Australia. This plant is ecologically short day,

self-pollinated and sensitive to cold and freezing stress. Studies conducted on the medicinal plants in natural
ecosystems suggested that using sustainable agriculture system provides the best conditions for the production of
these plants, leading to maximum qualitative and quantitative yield in such conditions. In order to analyze the
growth indices, leaf area index (LAI) and total dry matter (TDM) is required. Other indices were calculated from
LAI and TDM. Considering the importance ofuses andresistant to droughtstress of roselle, this plant cultivate in
provinces of Kerman and Fars recently. In order to evaluate the effect of organic, chemical and biological
fertilizers on thermal requirements, developmental stages and some of physiological indices of roselle by
irrigation levels, was conducted in Jiroft area.

Materials and Methods: In orderto evaluate the effect of organic, chemical and biological fertilizers on
thermal requirements, developmental stages and some of physiological indices of roselle by irrigation levels, an
experiment was conducted at Agricultural Research Farm Jiroft of Universityin2013-2014 growing season.
Theexperiment was conducted as strip plot based on a randomized complete blocks design with three
replications. Three irrigation regimes (100%, 80% and 60% of crop waterrequirement) were assigned as
horizontal factor and four fertilizer resources (mycorrhiza, vermicompost, cow manure and chemical fertilizer
(NPK)) were allocated as vertical factor. Plant water requirement was calculated by using salinity parameters
(sensitivity coefficient, salinity threshold and gradient of yield reduction), plant characteristics (height and the
maximum depth of root), vegetation coefficients (first, middle and end of growth season), characteristics and
duration of growth period with AGWAT software. Then, treatments of 80% and 60% of plant water
requirements were determined and irrigation water per irrigation period was recorded by the water meter. As drip
irrigation system with 0.001 Sq. M. were independently used for each treatment.Traits such as LAI, TDM, LAD,
CGR and RGR indices and dry sepal yield were measured. All data were subjected to analysis of variance
(ANOVA) using SAS 9.3 software. When F test indicated statistical significance at P< 0.01 or P < 0.05, the least
significant difference (LSD) was used to separate the means.Figure drawing was done with Excel andSigmaplot
Ver. 12.5

Results and Discussion: The results indicated that roselle is short-day plant and its flowering is stimulated
by nearing the short days. Fertilizer resources and irrigation water levels had not significant effect on flowering
of plant. Also fertilizer resources and irrigation water levels had significant effect on LAl and TDM. The highest
LAD value was found in the cow manure and vermicompost treatments. The highest CGR value was obtained
from 100%, 80% and 60% respectively. Growth reduction between irrigation levels 100% and 80% was not
significant. Slope decline between irrigation levels (i.e., 100% and 80%) was similar. Slope decline in control
and mycorrhizal morethan vermicompost, cow manure and chemical fertilizer. Similar results also reported by
Gendy et al., (2012) and Samiran et al., (2010) .The results showed that the interaction of Fertilizer resource and

levels irrigations on the sepal yield was significant. Sepal yield at all three levels of irrigation showed increase in
the plants treated with cow manure, vermicompost and chemical compared with mycorrhizal and control
treatment. The highest sepal yield (1217 kg.ha’l) was obtainedfrom100% crop water requirement cow manure
treatment and the lowest sepal yield (493 kg.ha') was obtained at 60% crop water requirement control
treatments.

Conclusion: It seems that among the different fertilizer resources, cow manure and vermicompost have a
greater impact on soil water holding compared to other sources of fertilizers (mycorrhiza and chemical fertilizer)
by increasing soil organic matter. The results of Growth indices analysis, growth degree days and phenology

1 - PhD of Agroecology, Ferdowsi University of Mashhad, Assistant Professor, Faculty of Agriculture, University of
Jiroft, Iran
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assessment indicated that the most leaf area index and dry matter was observed at flowering stage and the
beginning of flowering rosellewas under the influence of photoperiod. Due to soil and climatic conditions of the
study area, using cow manure or vermicompost with 80% of the irrigation water requirement, roselle plant seems
appropriate.

Keywords: Agronomicimportant traits, Drought stress, Growth Degree Day, Mycorrhiza



(323U @luo 5 pyle) Sl pole 4wl
VRITY Lo VAV L ) oot FY ol
Yook - FYYL s

Journal of Horticultural Science
Vol. 32, No. 1, Spring 2018, P. 109-122 e s
ISSN: 2008 - 4730 S

Sls st 5 5K ab s sz 55,55 Ao g Gl 5 e eedS B slne ST

.

Al

-

“Mu d& Cjﬁ— Yobb’.\a}u dud 0 —.::\5\43\.3 b;ﬂ‘gé Sol>
MM - TARVARRHGS T @)L‘

VAPV oy e

CRVCES

sbade 5 J5 (hh) 9 oMbSuis el 09,0 sbaaS) sbul 32l jl 45 Cunl (95l j8 (bl Sy 59K Adgd Cgr (0D 0)9)S

badys coz 5 Sy > lise polie clle bl g Sy Sl (190558 9 mjute ol (Bl Jsloe ST o) jslaiods D95 0o )5l
Lol 5l (S 53 WA Jlo 53 1S5 dw 5 jless cudn b (oLl ol slacSgly gl B 5> (clingly 95 adgd (10 09,55 4l
255 o jete g (sladgS b )L gty 9 90 ST cny atin S 9 5 plos Al po pladl 1 e 08,5 plonil ddes s 055 5955 (69 2 e

L (aadS oy Vi) s po 93 )3 e (ges9n (b Jobre izt S8 (Bl Jslne w8 b S5 53 5 olal 4 by ¥ chale b S
5 Laddys (g9) 4d)le oMo Gl s (S g9y alsyo 53 Cpndy pbosl (plg ¥ clale bogee oSt s jo g pl g0 Ve clale

O s b (Sl Sy g adgd g )0 (ke 9 el Eg0ome 4 ranslly Conad g (02 5k oS cuunsly ()9 5) (Fine polie clale

il cpl GAB Cp S g cn it bl oSl AbgS gz 59,55 ad)le Soy el ) e w el g st polie Bk glxe oS 31
9 Sy @iz ol cbale wx b .0 odalie doyd ¢ v jaie Clalgw bodd LB Jalore j 50 5 aald (sl jlows (cladiges j> cud ey

o 59555 adle b adgs Gg 3 Sy lise ol ClIE e it 5 laio bl Jy £,5 )5 Gl lnjlest 15T o5 aigs
A g i3S e SlS 3 N5 e enlS g messie polie (55l (sla 5l Jslone o8 15 o5 IS by gl A5 anlite g
S5 5 gy xinls S EalS 5 (B e gers (b Jsbre 4o 1> 3l 5o 55

oloial ¢ by s « STty das 1 g0alS saaily

LSt el )3 & (VA) cosl adgd gz (5 29,55 5953 doio
o o yo 3 2550 b (Sofsleid glite Al ya 93 53 L
8 b ot lmoygipa b JSpo 5 b JS o8 098 J:Suis b alS
g g plim 095 59,55 b a3l S 59,0 ol 4 45 S e
P Ay Cgr pLSIn 13 9, Al 3 39 e S 55
Ol 3 & am3 0 &) s S0y g9 ) ilisee slagloj
(00 9 ¥) 45,8 o 8 ,ils coow aded Lo sacdl dls o
S ) Ab B O 9y gad)le & oad jasuie b
ijf:\: :j: j:d;l:;i: :1:;3: :fi;:j: b9l i (lojl sy b3l il (b lie g (5555l bj0e]
i ' i i Olnl vyl «c55,9LiS g9 9
(V) sl (Email: ah_dolati@yahoo.com i oo 0dian g %)

L OY s ase oy Sere 51 S (Vitis vinifera L.) ;6]

U o sg0 ol citS 9 3,Skes o 3 00 jladay Lid
Sy by iy ddlale ol byl s dlex I o0l Jelge
slaglomal op g iy jl o g Jod st
Soisdn s slaisslomal ades J1L(VF) asl o (S5ele

5 Gladss 3850 ( £~ ool)j pode Glidsd Lisuy ¢ gl Hluisly —)

u-)‘ 4SS odd UL" M)LC dl )9).) JLl 4)‘) 9 pﬁ) ).ul.: Jyg0 yd :L.a5)‘ oKisly dL.pLa F919 AL Aw)l L;»Lu)ls d.:Lu S yPid -y
pLB 51 St Lyl g udiw oald o Sl plB)) 1 asle $r9ltS Jjgal g lisins S ol g S liddod isu gk oye Y
«SirgliS g 5 Ubigel i plejle (o plbulydl Gl (b @lis 5

4 - Flame seedless RUYREWSY
5 - Calmeria DOI: 10.22067/jhorts4.v32i1.61849




IFAY jle ) ojles Yl (((5509L88 quleo 5 poke) Sl pole aypti VYo

Cal 00 (3135 Wl €l b avslie ) adjle ol Mo adgs
j9555 5 Sy polis clale o Sllas I (S5 53 3929 cnl b (0)
LOY) Conl ouiis sdalie Loyl adgs g

Cygodny mualS 3,8 a8 oy )55 Cldllas I golaw jo
Pl ade oz 9y gad Sl e (S p (Bldsle b (SB
sl ol opl 505 (ool o Lol umy ials 6851 ) 51 5y
55 9 it § madS polie Cbale y (alad L)l g oS
(YY) Conl o (3135 adss o pling; 59,55

slacs)lomal j| S )5Sl dbss gz 9,55 &S bl ]
2 ool il ) a4l g 50l oe (SaSelsnsd
3l ol an oloj Jlo )lus Al a9 (V7) 2l oo
rolie b (ol (sbajlogs Jl gy pslaiods 585l ehiloi oo
2 Oy 2y odiS ol (B Jgloe (e g maiee 9 S
(s Pl b dild o 08 )5l > AdeS g 9,55 LalS

W g, g g

O 099398 9 miie 9 el polis SIS gy jolatony
2 iilojl b 4 08 )50l Adsd g 5,5 Rl
13 S5 a5 s i b ol oIS elacS sl )b B
s ploxl deg)l Gl o 53 &ly (B8 sliwg) (slaglinsT

L il dstoe ol L (b g-bore) dals Jold bl
e 5 aBlis Gysiod mudS WIS 5 o1 ke Sl (gladsS
9 25 Blol) Cugigd d dod ¥ cbale b plsS ol S5
9 & o Sy (2T Bll) Cug iy g ((BAS ) e wiin S
Ogs9n L Laadgs (odl Jodome o (2S5l wtin cuin
Poplm Ve cbale b a5 aop Vo) dls o 93 50 oy
o5 g%l gladig Wdg (plige ¥ clale b ogee JSis (o)
55 9 43)bgd> 199,55 &5 Jl Cany e Jlo il gl iale]
ilejl 3)90 ag pb Ll oo o)l LS ©jg0n g Adb
L;La»;’flé d)_;o)'l.\}l 9 B SIS M 9 ol AdgS>  yiud
oy ploxl adgd (pl g9y p 5 )90

G 9,0 ol b sladded sl b jlog Jlesl I
Ol dopd Cjygots 9 Ad h)led a5y 5 loj ) adgs
9 sl o e uanlS ((539505) (Same polic clale > S
P BB Cg2 9 Sy (e 9 peedS E90ome 4 oy S
LA (635031851 olo i pad Ao y3 b0 S5y i o

o 5 adgs blie Sp) (Bl sladiged 13 oy calé
ol jlosliil Ly ggeliis 5 jlali gy d4n (ades
5 sogBeds dlwgay (glaled 125 By, 4 paly JlloxSs e

A5y 58 el ) Aded Cgx 9,5 jep raed b e 503
S04,161-49¢ alos 1) wajuie SgsaS wudle 5w 45 sboaly b

oz (alge (IY) L8bioo s Mmoo L5 |, (45-53 M 4
N8 claple (b > (St g bo)S o pw slgn b (Sx)b
5955 o (Il el ads S5 pui g (0I5 093 ¢ 2lS
24l ol oz 3 il 86 rizen (V) Bod e bS5z
S ot sleoygn Job o (gillaln & s (245 51y 090
YU g gy (V) ol G4 (6555 4 S35 b als
8 U o o b oS ) 5 | adss g 9555 Eguh
Ly b ST ) alsd g 59,5 sas)le wad (VF) wed e
@395 L g olglyd (o)l s oy o aoumy) obj o)
Sl 039 st c0lol S Jgpame b ST (ol b (g
o 59555 3lml )3 e Jels | (S oS sl (VA 5 VY)
ol (@lf Blgo ju (il g (olgy @l G B oS
G oy 3L Sy ) (alie Blge o Ml oo nd e 208
OSee (lié dlge Jl (il 38l pl by S B yoie e o S
S9) O 28 (V0) 998 )l do s il 4 i Cnl
oAb Abg o 39,55 £and el el ol 5L S adss
J8 o yd Sy dwl pl oo Voo Gpae ladl 3. (VY) cul
o M- il el "Riesling” 13, )3 (S g9, ]
A6 299 (pl b sl 00d abgs g plSin 39,5 4l oy
ol 28 o] Jlo )3 oge LS5 g (S5l 1 ol (e
(V) ol @it b 390000 03, ol )3 1) (goy90

ol adsd o 5oy ad)le gy Cllas I gyl
5485 ploxl Cliiod (A) wiad e Cannsd mjiie b runlS 39008
o 3L dgmg pas S )b aST udgw o Wkl (ol casl b
Sy g bt g Sl ) miie b g peadS ol polic
O shie Cald) 2929 Jsas (V) 39800 ad)le cpl 4 (ate )5Sl
s ol (VL 3l qmjrio g puedS pats 93 b ol 0l
Cbale o ol pie el g 258 o0 madS g oo ke 39008 4
Sp bl g ddgd Cox 3 0J9r 9 peelS ke poliy polis
Copuss 45 005 ()15 (V) Gl 0 ()15 Algd o 590 e
9 LS 103 53 o ke 09 oS 4 waolly b g e 0 pliy
oialS w5 il las ) s ds o U ddes cblail
315 3y13 bl ) Slyis ol b e ol adyl pidle 48 b e
bl Gewurztraminer -3, Al dd)le cpl 4 olus pB)l 5l
2 ads o S8l ) mjte 09N S &) mawlly SYL S
o=l Ll (V) acil e sylvaner wile olus (508 pl8)l b dusldo
O9—els” o8y 53 4o gbds Cnn 53Lio pLE)| poles ) aiBly

Co3 il ) i ie 5 pudS 4 pult Foml Cond i



VY aSilalies gz 59,55 adyle 1 ool ez 3 i e Sl Jolm il

b el daodly 1Sl dunlie gl yolwly .cuily (g)ld pze
O 5 Cogd iy 9 99 30 4o )d ¥ et Sllgw (sl
D sze LialS cuw Cugi gy 4 o V¥ ocdale b S W,
U S wls ol 45 s )S wali )l 4 s ad)le )
Sbjlesi 5 G ad)le ool e S 9 S0k Ore®
() JS5) s odmliio Cog gy 5D Mo yd 90 o juio ildgw g dalid

= = = = N
00 N I (s} ) o

(%) BSN rate at veraison
=
o

3y ol e 3 Adipd e Just adle Cad

z

)‘ odlal LJ) u_.o.JI L.JJ._> wg)mp;)mﬁwﬁ)wbgam&
(A) B4 (5,50 ll (Perkin Elmer Jas olSiws

Cap 5 505 19,1 aseus SAS 58l 5 5l eolizal L Laosls

Jhan pdaws 55 4SSl (glasely xi g0l 51 lmodls (1Sile dunléo
Loyl ploolExcel

NI Adgh Cgx 59,55 A le o ol
2U Lads 5 i ds jo 0 as)le wud p (5b Jgloxe

abc abe

abc

1 4
3 2
0
,¢~°\ & & & & & A @?’3’
N ’(,\6\ {'\(Q ,{'\(Q {'\6\ ;0(0 ,'0(0
R A O s N I
R R A
& & & <& & &
< \\ K o
‘90 ‘,O
N N\

Treatmen _las

S 413 o1 085 591 S S5, st Gloj 3 ddigd Lga 19,50 A jle L 2 ol e 9 e ke ol (b gl 51-Y JSCS
W, )8 0 Jlosin | e 45 3SS1S (slaieldia yge3l 51 03l b (g 15 dro BB lusS gy b by ygiiw
Figure 1- Effects of Ca, Mg and GA; foliar application on Bunch Stem Necrosis (BSN) incidence on veraison phase of Vitis

vinifera cv. Bidaneh Sefid. Same letter within a column indicate they are not significantly different based on Duncan’s
multiple range test at 5% probability level.

s Uilen A by Jad by BLST cladd slawi b g cuslio

slacdale b pudS g pjuie pale 9355 &St oo Jlaiay



IFAY jla ) oyl Y ale (5509188 quloo 5 pske) SLblpple appti NV Y

Sy 213 polis Glime 52 bajled i1

Al (il g oo oS aly (L5 Lol il )ly 4o ulis
yobis bl 1 6l me S Gy 9 o jste Clilges oS
Adgs o 5 S 0 (pejete 5 masly cuundS ()59 55 ) (Sne
cale yy S e a8 o Ll Sle duslie gul aw) bl
Sl Ggeygn L oad (b Jgde LS S 3 (g
&2 0 e Olilgu Jlos & bgye o cale p 35S g Sy
F A g D 0j9)SS Ad)le o) (p S &S O Cug
Hlas GlaSL jo a sl 1o (Y IS5) 090 jloss (et 4 bgy o
O3 cdale Lol g obj as)le wud Sy sl L 0sd
Sl Yo 5l (S aldlas 1 golass 3 g oYL s 0 Sy
obe S Ofsr YL clalé isd g 9,5 as)le 98y
Clale oy Cute (ol b (gl 08y 53 5 (F) ol 0t
(B) ol 025 )15 abgs s posigel ke 5 Syed (5950
Jos 45 St Sy 53 s il o 0ad GBS (inen
Pt plls GLOTT 4 G 35 008 Adg3 Loz 1S j9 58
Clale e Cte (Siamen Sl (o9 4 &5 IV) Conl 0392
A5l sl ol G 5 Sy el

Lads S5) yuis dbsjo 13 1) 4B g2 (40 0j9)S0 ga2)le
Cble b mjste Clilgw (B Jslone 45 0ad ()]3S > (ialS
25 ()5S0 b eas S (o) jl cug gy )5 o0 ¥
PV (IF) Cl ond 4 g 59,55 S8 el (gmelcadbss
2 i g peedS Gl (9395 laylas (oL a5 cunl S5 4
lgie Sl g 08y e & diun ddg g2 59,55 jop halS
it LS 4 01 plosl lllha gyt 3 (V) L8L glite
sladgs Ly alie 1 ad)le ool 508 )3 (cejuie sladgS
s 5ivd ol gl b &S (V) 5 ¥) ol 05 0,3l pamal
el o 1 18)l 93 (SlaeslS B 4 o3Lj @lie 3 )1
ol 0a 0 L3l ] s g sl yibo g olS sy )3 wajeie o
Sl 435 ol ((Joho 0)ld Lads 5 O3 Jotue waul paic
rais 5 5 )b el Jokw slis (6 pdideds bis 5 O3 4
o Otz Ol ) Judg IS sl )3 €858y ogde mjste
L g 555l 3 polis pl (48ly 39008 51> 15 (BLS Jobo 0]
by puliy paie (b QxS ) pais 93 Gl A5 (2)55 e
Sloul does 3 5 ads g b (Jolw o)lesd b3 Capras

(YY) 39500 ados g2 (S4SiS 5 o3

Treatment o

b oldsre SWE! LSy By b g wduw dild 2 08 5951 Sy (1958 CUE pidd p 9 o k0 cpoamndS ol Jglone 51 JSUS
2,10 a0 53 0 Jlain | ebaw 5 SUId glaseldwia o033 23wl

Figure 2- Effects of Ca, Mg and GA; foliar application on the leaf N concentration of Vitis vinifera cv. Bidaneh Sefid. Same

letter within a column indicate they are not significantly different based on Duncan’s multiple range test at 5% probability
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Figure 3- Effects of Ca, Mg and GA; foliar application on the leaf K concentration of Vitis vinifera cv. Bidaneh Sefid. Same

letter within a column indicate they are not significantly different based on Duncan’s multiple range test at 5% probability

level
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letter within a column indicate they are not significantly different based on Duncan’s multiple range test at 5% probability
level
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Figure 5- Effects of Ca, Mg and GA; foliar application on the leaf Mg concentration of Vitis vinifera cv. Bidaneh Sefid. Same

letter within a column indicate they are not significantly different based on Duncan’s multiple range test at 5% probability
level
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Figure 6- Effects of Ca, Mg and GA; foliar application on the leaf K/Ca+Mg ratio of Vitis vinifera cv. Bidaneh Sefid. Same

letter within a column indicate they are not significantly different based on Duncan’s multiple range test at 5% probability
level
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Figure 7- Effects of Ca, Mg and GA; foliar application on rachis N concentration of Vitis vinifera cv. Bidaneh Sefid. Same

letter within a column indicate they are not significantly different based on Duncan’s multiple range test at 5% probability
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Figure 8- Effects of Ca, Mg and GA3 foliar applicationon rachis K concentration of Vitis vinifera cv. Bidaneh Sefid. Same
letter within a column indicate they are not significantly different based on Duncan’s multiple range test at 5% probability
level
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Figure 9- Effects of Ca, Mg and GA; foliar application on rachis Ca concentration of Vitis vinifera cv. Bidaneh Sefid. Same

letter within a column indicate they are not significantly different based on Duncan’s multiple range test at 5% probability
level
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Figure 11- Effects of Ca, Mg and GA3 foliar application on rachis K/Ca+Mg ratio of Vitis vinifera cv. Bidaneh Sefid. Same

letter within a column indicate they are not significantly different based on Duncan’s multiple range test at 5% probability
level
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Introduction: Late-season Bunch Stem Necrosis (BSN) is observed as a necrosis of the cluster stem (rachis)
that leads to shriveling of berries on the affected portion of the cluster. The BSN symptoms include dark,
necrotic lesions on the rachis or individual pedicels that may spread and eventually girdle the affected part of the
cluster rachis. Berries distal to a lesion cease normal development, and the unripe berries either abscise or remain
on the cluster in a withered condition. Frequently only the cluster tip or a shoulder is affected, while the rest of
the cluster develops normally. Symptomatic and non-symptomatic clusters may be borne on the same vine. BSN
has been correlated with numerous factors; however, no universal cause and effect relationships have been
demonstrated. No pathogens are believed to cause this condition. Instead, certain weather conditions and vine
nutrition seem to be associated with its occurrence. Low temperatures and high humidity around bloom or
excessive rainfall after veraison may be related to its development. Imbalances between calcium and potassium
as well as low levels of nitrogen in vines are other possible causes. Unaffected portions of clusters develop
normal fruit quality.‘BidaneSefid’ or ‘Keshmeshi’ is an important grape cultivar in Iran and is frequently
affected by bunch stem necrosis disorder around country. The purpose of this study was to determine if mineral
nutrition was associated with BSN of ‘BidaneSefid’ grape cultivar under Urmia growing conditions.

Materials and Methods: To evaluate the effects of foliar sprays of Ca, Mg and GAj on reduction of BSN
incidence on ‘BidaneSefid’ cultivar, and to examine the relationships between specific nutrients and the
incidence of BSN this field experiment was performed based on randomized complete blocks design with eight
treatments and three replicates on 2011in a vineyard around Urmia city. Vines were 8-year-old and were trained
as bi lateral cordon. At the end of full bloom and a week after that the vines were sprayed two and five times
with 2% MgSO, and CacCl, fertilizers alone and combined. GA; also was sprayed at 70% of flowering with 20
ppm and replicated at fruit set with 40 ppm. Symptoms rate of BSN on bunches and minerals nutrient content(N,
K, Ca, Mg and Ca+Mg/K) of leaves and rachis were measuredin veraison phenological stage.

Results and Discussion: Results showed that in veraison stage the most and the least BSN incidence rate
was recorded in control and the vines that were sprayed two times with 2% MgSO,, respectively. Leaf Ca
content in vines treated two times with 2% CaCl, and those sprayed five times with MgSO4+CaCl, was more
than other treatments. Maximum amount of Mg was recorded in leaves of vines sprayed by 2% MgSO,, 5 times
during growing season. These vines showed the least BSN rate, too. The most contentof K/Ca+Mg were in the
leaves of control and GAj; treated vines and the least contentof those was in vines treated five times with
MgSO4+CaCl,. Rachis tissue analysis for nutrient elements in veraisonstage did not consistently reveal any
relationship between N, K, Mg, Ca and Mg+Ca/k and bunch stem necrosis in bunches of studied vines of
‘BidaneSefid’ cultivar in Urmia region. There are conflicting reports regarding the association of essential
nutrients and the incidence of BSN. A high ratio of potassium to magnesium and/or calcium in affected tissues,
and also the application of calcium and/or magnesium fertilizers effectively reduced the incidence of BSN in
Europe. In California, BSN was not reduced by applications of calcium and magnesium. An increase in the
incidence of BSN was reported with application of nitrogen fertilizers. Magnesium and calcium appeared to be
involved in the disorder. The results illustrate that BSN-prone vineyards should be individually examined for
nutrient imbalance or other stresses that may be contributing to BSN.

Conclusions: Results of this study suggest thecontrol of BSN incidence by fertilizer treatments. Foliar

1-Horticulture Crops Research Department, West Azarbaijan Agricultural and Natural Resources Research and
Education Center, AREEO, Urmia, Iran
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applications ofMg and Ca fertilizers appeared to have effect on BSN control and two times foliar applications of
magnesium starting just before veraison minimize the problem. No apparent relationship was found between the
petiole and/or rachis K/(Mg + Ca) ratio and BSN incidence. External application of GA; reduced the BSN
incidence in comparison to control .

Keywords: Abscission, Berry, Disorder, Grapevine, Nutrition
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Table 1- The physicochemical characteristics of the soil used in this experiment

Rt ey Ca Mg Na SAR OC N K p EC pH
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(meq.I™) (%) (%) (ppm)  (ppm)  (dS/m)
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1-Relative Water Content (RWC)
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Table2- Analysis of variance (mean square) of the traits measured in two varieties of mustard under salt stress

a Jody 5

Chlorophylle
a

b Judg is
Chlorophylle
b

Fadady IS
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sWid g lub
Membrane
Stability

ol lgicee el

S o

Relative

Culan

L5 a4
las;
Transpiration Ttomatal glaij,

M
Photosynthesis

o>
Al
Root

Water

Conductance

Volum

chw
Leaf & 5
Area

2y
df g3

s galie
S.0.V

index

Content

2346.58" 3078™ 180.66™ 5.59% 28.26™

7.29" 2264.49"

41.55™

22.12%%  4030.82"  29.19™

0.428"

7

o

Treatment

43.32"

3661.017 125.74" 2627" 12.1%*

0.42" 3.68™

0.542ns 14286.45" 533" 28.83"

0.406"

1

o)

Variety

5.02%%* 033"

439.96" 418.17" 144.59"

1.07" 1372.35"

0.042"  1.459%%* 549.32" 1.00™ 6.53"

7

8l

Treatmentxvarity

0.05

0.11

5.59

10.09

42.80 134.54

0.306

0.288

0.420 52.18 0.812

0.003

32

s

Error

dop ) g0 Jlois! e 3 4l5 Je s g b dne ps DS

ns are no significant, *and ** significant at the 5 and 1% probability level.
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Table 3- Compare of the average effects of sodium - potassium treatments and variety on some measured traits of mustard

S SWS iy SWiS oy hw Al y o> s g3 &l a9y Calaa
Treatment )9 oIl ady, Root Sy Root Photosyntzhelsi B Stomatal
Shoot Dry Dry Leaf Volume s (mol m-s-")  Trapspiratio Conduct;n:ce
NaCL KCL  \eight(g)  Weight Area (cm3/plant) n (moll m-’s- (mol m’s’)
(mM) (mM) (g) (cm*.pla )
nt-1)
0 0 428" 8.26° 90.91° 8.33° 9.81° 4354 86.95°
0 20 5.74° 9.61° 103.66° 9.83° 11.27° 3.63° 59.95°
30 0 433% 6.15° 94.91° 7.50° 8.93° 4.71% 59.82°
30 20 4.37° 7.65° 78.66° 5.66° 8.08° 5.25° 43.22°
60 0 3.92¢ 6.21° 76.41° 5.66° 6.95¢ 6.00° 55.62°
60 20 2.74¢ 5.28¢ 57.66¢ 4.66% 5.95° 6.36% 37.80°
90 0 1.53¢ 4.68¢ 46.40° 4.33% 4,618 6.90° 30.08¢
90 20 1.00° 3.91° 28.50" 3.33¢ 3.55" 5.90° 28.58¢
&
Variety
Goldrush (V1) 16.18° 6.36™ 89.39° 6.50° 8.17° 5.48 50.52™
Parkland (V2) 11.77° 6.57" 54.89° 5.83° 6.62° 5.29™ 49.97™

A (63 ixe glis gl LSD (yg0jl doyd Y aws 13 cido yb j3 S b gy gyl (glaypuSilie

Means that have common alphabetic in each trait do not have significant difference at level 1% base on LSD test
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Table 4- Compare the average interaction effects of sodium- potassium treatments xvariety on some measured traits of

mustard
oy Swis O39 S u.” Leaf 5).3 @a.w i9 Sl T irati -
slowi treatment !9 Shoot Dry Root 4y, Area (cm’ Stomatal ! ra(r:::;r; lzt;nl)"e -
. Dry Weight lant™) Conductance (mol m- -8
Weight (g) p 2.1
(€] s-)
T1VI1 2.39° 8.86% 113.33% 114.4° 3.93¢
T1V2 1.89¢ 7.66° 68.50° 59.50% 4.76f%
T2V1 3.44° 9.73% 133.16° 53.77% 3.20"
T2V2 2.30° 9.50* 74.16° 66.13% 4.06%
T3V1 2.42° 8.16 115.50° 41.77% 4.76'
T3V2 1.90¢ 7.13% 74.33° 44.67°% 4.66'
T4V1 2.90° 5.80° 102.16% 48.53¢ 5.13°f
T4V2 1.46° 6.50d° 55.16" 71.10° 5.36%"
T5V1 2.19° 5.33% 96.66¢ 70.57° 6.13%4
T5V2 1.73% 7.10% 56.16% 40.67% 5.86¢
T6V1 1.49< 4.93%" 72.33¢ 41.80% 6.56°
T6V2 1.25¢ 5.63° 43.00% 33.808 6.16%
T7V1 0.81¢ 4.40g" 53.33% 15.23" 7.56°
T7V2 0.718% 496" 39.46" 4493 6.23%
T8V1 0.50" 3.701 28.66' 13.73" 6.56°
T8V2 0.50" 4.13h 28.331 43.43°% 5.239f
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Means that have common alphabetic in each trait do not have significant difference at level 1% base on LSD test
Al Yoo g omRe Yoo omFu Yoo¥o om¥e Yomo comv glo s LKC 4 NaCl iy 4 T8 5 T7 T6 T5 T4 T3 T2 .T1
T1, T2, T3, T4, TS, T6, T7 and T8 were NaCl and KCl, respectively, with a ratio of 0-0, 0-20, 30-0, 30-20, 60-0, 60-20, 90-0 and 90
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Table 5. Comparison of the average effects of sodium chloride-potassium chloride and two varieties on some traits of mustard

plant
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Relative Water Content Membrane Stability index
Treatment (%) (%) Spad (mg/g fresh Chlorophyll b
’ 0 weight) (mg/g fresh
NaCL KCL weight)
(mM) (mM)
0 0 84.57 96.50° 32.32° 9.80° 4.61°
0 20 62.92° 100.00° 35.35% 10.02° 5.11°
30 0 52.82% 91.68% 28.05° 9.28" 4.98b°
30 20 48.77% 90.55% 37.52% 8.33¢ 6.53°
60 0 44.35% 96.58" 29.40% 7.83¢ 6.25°
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90 20 27.48° 88.43¢ 20.75° 4.018 3.65¢
5
Variety
Goldrush (V1) 56.25° 87.84° 36.61° 8.61° 4.80°
Parkland (V2) 38.78" 84.50° 21.82° 6.71° 5.80°
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Table 6- Comparison of the averages interaction of sodium, -potassium treatments x varieties on some traits of mustard

s S e 2 sl sLié (5,lal (e Lo a Judy I8 b Judg S
7 Relative Water Membrane Stability Chlorophyll a Chlorophyll b
Treatment Content . . .
(%) index (mg/g fresh weight) (mg/g fresh weight)
T1VI1 79.67° 19.50' 10.83° 2.96"
T1V2 89.47° 42.45" 8.764 6.26%
T2V1 71.27% 119.3 11.00° 3.30%
T2V2 54.57% 83.77¢ 9.03% 6.33bc
T3V1 48.27% 93.17%% 8.93% 3.838
T3V2 49.27% 90.20° 8.30° 6.13°%
T4V1 58.87% 93.27¢de 10.27° 6.93¢
T4V2 46.77°% 87.83% 7.73¢ 6.73%
T5V1 60.03% 100.9° 9.20° 6.23%4
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Figure 2- Interaction effects of sodium chloride - potassium chloride levels xvariety on Spad of mustard cultivars
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Introduction: Salinity tolerance in plants can increase the importance of it as a result of the decreasing
availability of high-quality irrigation water. Saline irrigation water can have many negative effects on crops.
When irrigation water has high salinity, the salt may precipitate on the leaves as the water evaporates. Thus it
can result in foliar uptake and phytotoxicity. The irrigation water may also cause accumulation of salt in the
substrate, which may lead to salt uptake by the plants. Salt injury occurs when too much NaCl accumulates in the
substrate. When excessive concentrations of NaCl are present in the soil, water uptake may be inhibited and it
causing a physiological drought stress. However, potassium is required by plants in amounts (in kg unit) of
similar or greater than nitrogen (N). K Uptake by the plant is highly selective and closely coupled to metabolic
activity. At all levels in plants, within individual cells, tissues and in long-distance transport via the xylem and
phloem, K exists as a free ion in solution or electrostatically bound cation. Potassium takes part in many
essential processes such as enzyme activation, protein synthesis, photosynthesis, phloem transport,
osmoregulation, cation-anion balance, stomatal movement and light-driven nastic movements. Potassium
Chloride (KCl) is used as a source of nutrients in agricultural development and also used as relieve salinity
stress.

Materials and Methods: In order to study the mitigation effects of KCl on salinity (NaCl) in mustard plant
(Parkland and Goldrush), an experiment was carried out at the Research Greenhouse, Faculty of Agriculture,
Ferdowsi University of Mashhad, Iran. The experiment was managed as a factorial arrangement based on
completely randomized design in three replications. Treatments were included NaCl (0, 30, 60 and 90 mM) and
KCl (0 and 20 mM) and two cultivars.

Relative water content was calculated by the following formula using leaf disc obtained from a young leaf of
each plant.

(DW+ FW/ DW+ TW)*100FW=fresh weight, DW=dry weight, and TW=turgid weight

Electrolytic leakage was calculated by the following formula:

EL=L1/L2 where L1 is electric conduction of leaf after putting in the deionized water in 25°C and L2 is the
electric conduction of the autoclaved samples.

Leaf area was measured by Leaf area meter. Shoot and root dry weights were determined after drying the
samples in 75°C for 48 h.

Chlorophyll concentration was calculated by the fallowing formula:

Chla (pg/ml) = 15.65A666 — 7.340 A653

Chlb (pg/mml) = 27.05A653 — 11.21 A666

Analysis of variance was calculated using MSTAT-C.lsoftware and means were compared by LSD test at
probability level of 5%.

Results and Discussion: The results showed that the treatments of NaCl, KCl and interactions with cultivars
were significantly different on dry weight, leaf area, photosynthesis, stoma conductivity and chlorophyll rate.
The maximum shoot dry weight (3.44 g/plant) and photosynthesis rate was obtained from T2 (20 mMKCI and
without NaCl). The maximum membrane stability index was obtained in Goldrush cultivar and T2. The
minimum of these traits were observed in zero mMKCI and 90 mMNacCl. High level of NaCl (60 and 90 Mm)
and increasing application of KCI could not improve all traits. According to the result of the analysis of variance
increasing density of sodium chloride in planting areas has a special effect on the size of leaves, weight of dried
plant and each leaf and dried root. This effect shows a meaningful variation between the weight of dried leaves
and its dried root and shoots. The salty areas have a lot of negative ions like Magnesium, Chlorine, sodium and
sulfate. These materials are harmful by themselves or cause affective disorder in plants metabolism. Salinity

1 and 3- Associated Professor and Ms Graduate in Agronomy Group, Agriculture College, Ferdowsi University of
Mashhad, Iran

(*- Corresponding Author Email: Goldani@um.ac.ir)
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treatments applied to significant influence (p<0.01) on the characteristics of photosynthesis, stomatal
conductance and number of stomata was read out by SPAD. For example, sodium and potassium competition
and chlorine and nitrate competition impairs the absorption of nutrients. The result of this reaction is that the
plant needs more energy for producing organic matter so it loses most of its energy to resist against salt. This
situation causes a low activity of the root and the growing of shoot consequently reduces. Also, weight and
length of plant would reduce too. For example, existing potassium in salty lands causes the reduction of sodium
in the shoot of plants. This research was done in a pot with the same amount of salt. Potassium causes the
reduction of toxicity effects of sodium. This research showed that the potassium can regulate osmotic pressure
and permeability of plant cell membranes and also cause to increase plant tolerance to salinity.

Conclusion: In salty condition, increasing the amount of sodium causes the reduction of potassium,
compared with sodium. As a matter of fact this kind of reaction causes the reduction of potassium compared with
sodium. We know that potassium can cause a suitable osmotic pressure and reduce the destructive effect of
oxidation. So, amount of potassium more than sodium in salty lands is known as the standard resistance. In
general, increasing the salinity of sodium chloride can decrease morphological and physiological traits of
mustard. The use of potassium chloride in T2 treatment showed the best result. However, Goldrush cultivar

showed better results compared with Parkland cultivar in salt tolerance.

Keywords: Chlorophyll, Dry weight, Leaf area, Photosynthesis, Stoma conductivity
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Tabel 1- Physical and chemical analysis of different composition of casing soil

)W Ca Mg TH** TDS*** EC
Treatment (mg1™h (mg1™h (Cr::gcl(') f‘) pH (mg1™h (ds m™)
P* 16 81.5 4875 7.72 10093 16.02
PV 33 39 3600 7.12 8051.4 12.78
PC 33 24 2850 743 5317.2 8.44
PA 28.5 37.5 3300 8.08 7421.4 11.78
PS 66 72 6900 7.91 20979 33.30
PVA 31.5 40.5 3600 7.12 8013.6 12.72
PCA 24 27 2550 7.79 5852.7 9.29
PSA 64.2 72 6810 8.08 18837 29.90

fao ¥ Jd JLd+ sopFrcwy SBPA faopn FrowsSs + dopnFrow SBPC o ¥ Casgues )9+ dop Frow SB PV ey, S P*
+ a0y Fe Cp SBPCA o Ve Sl JEd+ aop Ve CanguaS ojg+ dioyd £+ Gy SBPVA 0o )0 Fr 0l Bpuae CavgeaS + o pd £+ Cy S :PS
o3 Ve Jlad 3+ aoyd Yroad (B pae CungreS + Mo pd £y S PSA 0oy Ve Jlad JIEd + dojd Yoy gSsS

(Po2se 5 ol £g02ee) JS (5w s

Joloee dols dlge S s
*P: peat soil, PV: peat soil 60%+ vermicompost 40%, PC: peat soil 60%+ cocopeat 40%, PA: peat soil 60% + activated carbon 40%,
PS: peat soil 60% + spent mushroom compost 40%, PV A: peat soil 60%+ vermicompost 30% + activated carbon 10%, PCA:peat soil
60% + cocopeat 30% + activated carbon 10%, PCA: peat soil 60% + cocopeat 30% + activated carbon 10%, PSA:peat soil 60% +
spent mushroom compost 30% + activated carbon 10%.
** Total hardness
*** Total dissolved solids
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Tabel 2- Analysis of variance of measured traits in first flash in Agaricus bisporus (Lange)

Olar o (165
ol i aolie Mean of squares
Tome jlaeys 3Sles Lz, B 9 (eNlbe T8 sl Job il SAWS b 1SSl
‘S/::.lil;lc:i:o(:lf df yield Mean of mushroom Mushroom number aBlw Mean of cap
weight . diameter
Mean of stipe
length
o 7 702127 ** 71.83 ** 4122.5 ** 0.23* 0.35 **
Treatment
et 16 81911 14.54 769.5 0.075 0.022
Error
Js 23
Total

2oy ) 50 Jlas! o 13 5 pxe iy 4 FHF
** * Significant at 5% and 1% probability level, respectively
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Tabel 3- Mean comparison of measured traits in first flash of Agaricus bisporus (Lange)

bz, iy (ke L aBlw Job (Sko
3,5des z, Bsla ‘. <
" Yield =) Mean of stipe S2YS phad Sile
Wl 2 Mean of mushrooms Mushroom lenght Mean of cape diameter
Treatment (g m™) iocht number
weig ) (cm) (cm)
® (per '
p** 5040.29 a* 19.49b 266.67 ab 1.33 bed 3.94b
PV 1148.60 a 19.26 b 254.17 abc 1.33 bed 395b
ab
PC 4785.83 1242 ¢ 366.08 ab 1.14d 3.35d
PA 1384.67 a 14.24 be 433.33 ab 1.27 bed 3.54d
PS 5769.46 ¢ 27.75a 25d 1.74 ab 439a
PVA 2370.83 bc 16.48 be 158.33 bed 1.17 cd 36lc
PCA 5490.29 a 13.40 be 42221 a 1.62 abc 347 cd
PSA 975.00 ¢ 18.71 be 56.92 cd 1.90 a 3.99b

o9 T doyd Be iy SB PV teyy S PR s 00)0 0 o )3 )l gixe @glisasls LSD yge3l oluoly S e Ggys (chly (slapnSibe gimpm > *
0l B puas CuwgpeS + duoyd Fo Gy SBPS caon Fr Jlad Jed+ ao)d Fe oy SBPA c s Fr CansSsS + don Fr cay SBPC ¢ aopn Fr CunguaS
famyd Ve Jld S+ aopd ¥ CangSeS + do 3 £ Gy SBPCA fusopd Ve Jld JLd+ 2o pd Vo CawgraS (soyg + dopd £+ oy SBPVA (0o 3 ¥
DV Jd JES 4+ o3 ¥e 0l B pas CungreS + Mo pd £ oy S PSA
*In each column, means with the same letters had no significant difference, base on LSD test at p<0.05. **P: peat soil, PV: peat soil
60%-+ vermicompost 40%, PC: peat soil 60%+ cocopeat 40%, PA: peat soil 60% + activated carbon 40%, PS: peat soil 60% + spent
mushroom compost 40%, PVA: peat soil 60%+ vermicompost 30% + activated carbon 10%, PCA:peat soil 60% + cocopeat 30% +

activated carbon 10%, PCA: peat soil 60% + cocopeat 30% + activated carbon 10%, PSA:peat soil 60% + spent mushroom compost
30% + activated carbon 10%.
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Agaricus bisporus (Lange) s ¢! 405> gz, 10 il p ild (rogd )3 00l (6 583151 Oloio il ylg 4 5005 gl - Joia
Tabel 4- Analysis of variance of measured traits in second flash of Agaricus bisporus (Lange)

Olaypo (b
Mean of squares
Oyt glia wlian,y  Sks gl i oilbe  glolw U onSlke  SRMS kS (ke
Sou.rce.: of df Yield Mean of Mushroom aBlw Mean of cap
variation Mushrooms number M diameter
ioht ean of
welg stipe length
7 406710%* 2.29 ** 35194 % 0.095%* 0.55 **
Treatment
s
16 63734 9.004 217.5 0.022 0.078
Error
£ 23
Total

2oy ) 50 Jlas ! pdaw )3 5 pxe s 4 FHF
** * Significant at 5% and 1% probability level, respectively

Agaricus bisporus (Lange) sxbuw 5l 4055 8 15 Cdld p (ild cpaogd 10 0 (6 15031051 Oldio (1xKlo duy o —0 Jgun
Tabel 5- Mean comparison of measured traits in second flash of Agaricus bisporus (Lange)

o 3, 5des W z,)8 9 wNbe &8 ol Bl Job (5o b3 (Sike
Treatment Yeild Mean of mushrooms Mushroom Mean of stipe SaWs
(g m?) weight number lenght Mean of cape
(g) (per mZ) (cm) diameter
(cm)
pr* 2843.04 b* 13.08 ¢ 222.21b 1.22b 35¢
PV 2591.67b 15.96 be 159.71 be 1.40b 3.71bc
PC 5236.13 a 11.59¢ 448.58 a 1.29b 330c
PA 3593.46 ab 15.81 be 225b 1.29b 3.99ab
PS 403.88 ¢ 19.91 ab 19.42d 1.22b 437a
PVA 3932.79 ab 19.62 ab 175.92 be 1.34b 4 ab
PCA 4791.67 a 12.29¢ 39442 a 1.26 b 333¢
PSA 2311.13b 2331 a 101.38 cd 1.76 a 4.36a

o9 T Aoy Br cuy SB PV sy S P iiin 1o 3 B pdaw 5 Iy ixe <glisadls LSD g0l wluly S yiiie Cigyn (el (slapuSile g ymy0 *
0l B puas CuwgpeS + duoyd Fo Gy SBPS canon Fr Jlad Jed+ 0o )d Fe oy SBPA ¢ s Fr CunsSsS + don Fr cay SBPC ¢ aopn Fr CunguaS
famyd Ve Jd S+ aopd ¥ CangSS + do 3 £ Gy SBPCA fuspn Ve Jld JL3+ o Vo CawguaS (soys + dopd £0 Gy SBPVA 0o ¥
o Ve Jled 3+ 1o )d Vo odd Byms CavgraS + duo 3 Fo Cay S :PSA

*In each column, means with the same letters are not significantly different, base on LSD test at p<0.05.**P: peat soil, PV: peat soil
60%-+ vermicompost 40%, PC: peat soil 60%+ cocopeat 40%, PA: peat soil 60% + activated carbon 40%, PS: peat soil 60% + spent
mushroom compost 40%, PVA: peat soil 60%+ vermicompost 30% + activated carbon 10%, PCA:peat soil 60% + cocopeat 30% -+
activated carbon 10%, PCA: peat soil 60% + cocopeat 30% + activated carbon 10%, PSA:peat soil 60% + spent mushroom compost

30% + activated carbon 10%.
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Tabel 6- Analysis of variance (Mean of squares) of measured traits in third flash of Agaricus bisporus (Lange)

Ol o (Sl
Mean of squares
W) JUVET I 7119 axys _ 5 - S5
Sl & )— o _ i ) J?but‘.s’l!‘." &W}Ww&‘gﬁ
Source of sol3! 5 Slos bz ,B Jis oebe T,B S il Mean of cap
variation df Yield Mean of Mushroom . diameter
Mushrooms weight number Mean of stipe
length
Slosd s . . .
7 271729** 1483.3 ** 4407.4 ** 0.57 ** 7.25 **
Treatment
s
16 22826 202.3 220.7 0.19 1.39
Error
K 23
Total

oy Y Jleis] o 53 s pxe ¥¥
**Significant at 1% probability level

Agaricus bisporus (Lange) s ¢! 405> B 15 (i3 cppogw 13 0l (6 5831051 Olhio (1ailho du Lo -V Jous
Tabel 7- Mean comparison of measured traits in third flash of Agaricus bisporus (Lange)

L z,B 9 (S &, slaws Bl Job (Sl
3 ,Slos T S 5 - 55
o Yeild Mean of Mushrooms Mushroom Mean of stipe SA - be
Treatment (g m?) weight numbezr lenght Mean of c(:gle) diameter
(g) (per m’) (cm)
bc*
ek

P 215554 20450 105.54 ¢ 1.44 ab 4420

PV 1750.00 ¢ 17.52b 9721c¢ 1.04 abc 3.97 be

PC 3097.21 ab 10.1b 255.54b 0.92 abed 3.31 bed

PA 1409.71 cd 17.96 b 8333 ¢ 1.09 abe 4.18 be

PS 116.67 ¢ 7b 554c¢ 0.27d 1.34d
PVA 2277.75 be 74.1a 73.58 ¢ 1.65a 6.57a
PCA 3759.71 a 89Db 49250 a 0.86 bed 3.24 bed
PSA 326.38 de 8.28Db 29.17 ¢ 0.61 cd 2-31cd

o9 T doyd Be iy SB PV tey S PR s 00)0 0 o 50 )l gixe @glisasls LSD yge3l oluoly S jiie Ggys chly (slapnSibe giwpm ) *
04d Byze CongraS + duopd Fo Cop SBPS anspn ¥e Jld Jed + oy e SBPA s pn Fr CousSeS + dopd £r oy SBPC ¢ uo)p Fr CunvgaS
fdod Ve Jld Jed + 0o pd Yo CangSsS + duo 3 Fe oy SBPCA ¢ uo)d Ve Jlad JL3+ o0 Yo CuvguaS so)g + o pd £+ Cay SBPVA ¢ 0o 3 ¥
o Ve Jled 3+ 1o )d Vo odd Byns CavgeS + duo 3 Fo Cay S PSA
**In each column, means with the same letters had no significant difference, base on LSD test at p<0.05. **P: peat soil, PV: peat soil
60%-+ vermicompost 40%, PC: peat soil 60%+ cocopeat 40%, PA: peat soil 60% + activated carbon 40%, PS: peat soil 60% + spent
mushroom compost 40%, PVA: peat soil 60%+ vermicompost 30% + activated carbon 10%, PCA:peat soil 60% + cocopeat 30% +

activated carbon 10%, PCA: peat soil 60% + cocopeat 30% + activated carbon 10%, PSA:peat soil 60% + spent mushroom compost
30% + activated carbon 10%.
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Tabel 8- Analysis of variance of measured traits in total of three flashs of Agaricus bisporus (Lange)

Ol o (b
Mean of squares
Shoj deold
oy s il i aade 39 (Nl oSle Sbe
Ol i lio ay LI 2,95 Job G 2, ol Bl .
Source of sl il P Bga0 5 Sos &= 2 M) hroom o A
variation df ’J Fruiting Yield mean of ushroo Mefm of SaWs
Duration . mushrooms number stipe M
duration . ean
between weight length of cap
casing to diameter
first harvest
flash
Treatment )ls 7 44.08 ** 125.89**  3372430** 60.53 ** 27195 ** 0.025 ** 0.41%
Error s 16 1.61 34.84 163338 6.11 3269 0.009 0.069
Total Js 23

doyd ) Jlein] e j3 5y bme ¥¥
**Significant at 1% probability level

Agaricus bisporus (Lange) s 5l 4053 8 > yild aw a0 43 dawd (55505101 Ol (1Sl dglle -V + Jou>

Tabel 10- Mean comparison of measured traits in total of three flashs of Agaricus bisporus (Lange)

slosd Sl dhold  ogi 8593 Job 3,5os Aok gl ole b Sbe
Treatement ] 3 Yield 3 Mushroom 3
[ERPEXULES u?a: @m?) Mushroom.s z8 I Bl Job Sas
old gl Fruiting mean weight (per m?) Mean of Mean of
Lo duration (g) stipe cap
Cunila (day) length diameter
Duration (cm) (cm)
between
casing to
first
harvest
flash (day)
pH* 30.66* c 31.66 ab 9562.21b 16.78 be 594.42 bed 1.27 be 3.82 be
PV 29 cd 33a 9780.54 b 17.86 be 568.42 bed 1.36 abc 3.83 be
PC 26 e 29.66 ab 11840.83 ab 12.19d 908.33 ab 1.27 ab 3.83 cd
PA 28 de 29.33 ab 10772.79 b 14.83 cd 741.67 be 1.23 ¢ 3.66 bed
PS 36.88a 15¢ 1166.67 d 2496 a 4583 ¢ 1.5a 440 a
PVA 28.66 cd 32.11a 5200.00 ¢ 18.97 be 451.38 cde 1.43 ab 4.03 ab
PCA 2633 ¢ 33a 14042.38 a 11.29d 1297.21 a 1.33 abc 3.27d
PSA 3333b 21.66 be 3650.00 cd 20.60 b 187.50 de 1.26 ¢ 4.10 ab

o9t doyd By SB PV ey SB PHF s o )30 gdaw )3 55 e glisudls LSD g0l (oluly S i g (el (gla nuSilio ygian iy *
05 B puas CuvgpeS + duoyd Fo Gy SBPS canon Fr Jlad Jed+ 0o )d Fe oy SBPA C s Fr CansSsS + don Fr cay SBPC ¢ s Fr CunguaS
famyd Ve Jld JES+ aopd ¥ CangSoS + do 3 £ Gy SBPCA fusopd Ve Jld JLO+ 2o pd Vo CawguaS (soyg + Ao pd £+ oy SBPVA (03 ¥
o Ve Jled B3+ 0o )3 Yo ol B pne CawgreS + Ao pd o Cag SBPSA

**P: peat soil, PV: peat soil In each column, means with the same letters had no significant difference, base on LSD test at p<0.05.

60%-+ vermicompost 40%, PC: peat soil 60%+ cocopeat 40%, PA: peat soil 60% + activated carbon 40%, PS: peat soil 60% + spent

mushroom compost 40%, PVA: peat soil 60%+ vermicompost 30% + activated carbon 10%, PCA:peat soil 60% + cocopeat 30% +

activated carbon 10%, PCA: peat soil 60% + cocopeat 30% + activated carbon 10%, PSA:peat soil 60% + spent mushroom compost
30% + activated carbon 10%.
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Introduction: Today, due to increasing world population, food needs to be provided from different ways.
The white button mushroom has also become an important constituent of a healthy diet. Their nutritional value
relies on relatively high protein, minerals, vitamins, essential amino acids content and low calories. Mushroom
mycelia growth and mushroom development are not only related to genetic factors but also depends on
environmental, chemical, and microbiological conditions. Casing soil can protect the compost against
desiccation, supporting the mushroom against pests and diseases and providing sporophores development and
development and growth of mushroom by gas exchange. Casing layer provides an environmental change in
which the mushroom shifts from a vegetative stage to a reproductive one due to microorganisms in the casing
soil. Casing soil bacteria influence productivity, product quality and uniformity. Physical and chemical
properties of a good casing should be high porosity and water holding capacity (WHC), pH range from 7.2 t08.2,
low content of soluble inorganic and organic nutrients and free of disease and pests. Many materials, alone or in
combination, have been used as casing both commercially and experimentally, although only a few have been
shown to be practical application. Peat is generally regarded as the most suitable casing. Because of its unique
water holding and structural properties, it is widely accepted as ideal for the purposes of casing. Peats has a
neutral pH and because of it contains organic matter and granular structure can stay porous even after a
consecutive irrigation, hold moisture, allows appropriate gaseous exchanges and supports microbial population
to release hormone-like substances which are very likely involved in stimulating the initiation of fruit bodies.
Peat and limestone commonly used as a casing soil, however problems associated with its use, especially
viability, depletion of reserves and alteration of ecosystems, have led to the search for alternative materials.

Materials and Methods: In order to investigate the effect of different compositions of casing soil on the
white button mushroom (Agaricus bisporus Longe) cultivation, an experiment was carried out in laboratory of
mushroom research, Department of Industrial Fungi Biotechnology, Iranian Academic Center for Education,
Culture and Research (ACECR- Khorasan Razavi), in 2015. The experiment was conducted in a completely
randomized design with 8 treatments and 3 replications. The treatments were including peat soil (100%), peat
soil (60%) + vermicompost (40%), peat soil (60%) + cocopeat (40%), peat soil (60%) + activated carbon (40%),
peat soil (60%) + spent mushroom compost (40%), peat soil (60%) + vermicompost (30%) + activated carbon
(10%), peat soil (60%) + cocopeat (30%) + activated carbon (10%), peat soil (60%) + spent mushroom compost
(30%) + activated carbon(10%). The treatments were applied on the compost block (40 x 60 x 20 cm sizes), that
inoculated with the mushroom spawn, commercial line Al15. The investigated characteristics including
mushrooms yield, mean of mushroom weight, number of mushrooms per square meter, mean of stipe length,
mean of cape diameter, which was measured in each harvest flash, separately. The traits were measured three
times from casing to first harvest flash and harvest period.

Results and Discussion: The results showed that the longest duration between casing to first flashing
belonged to peat soil (60%) + spent mushroom compost (40%). The lowest duration belonged to peat soil (60%)
+ cocopeat (40%), peat soil (60%) + activated carbon (40%) and peat soil (60%) + cocopeat (30%) + activated
carbon (10%). Treatments with the lowest duration between casings to first harvest flash, produced the most
yield. The results also revealed that casing soils treatments contained cocopeat(40%) and cocopeat(30%) +
active carbon(10%) had the highest yield, fruit number, fruiting period and shortest duration from casing to first
harvest flash as a good characteristic, although the mean of mushrooms weight and diameter of cape were lower
than other treatments that it affect on marketing quality. Two treatments including spent mushroom compost
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(40%) and spent mushroom compost (30%) + active carbon(10%), had the lowest yield, fruit number, fruiting
duration, the longest duration between casing to first harvest flash as an unfavorable characteristic, although
these treatments had the highest mean weight and cape diameter. Overall, the results showed that spent
mushroom compost utilization as casing soil is not economically cost-effective.

Keywords: Mushroom stipe length, Mushroom Flash, Mushroom Cape diameter, Mushroom weight
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Table 1 - Some of the characteristics of the spinach landraces /cultivars studied

5,/ 0395 S S Sy SaSem P ey S o3
Landrace/Cultivar Leaf shape Wrinkling Leaf Seed type Petiole status
Oeehy e Sy sile dlo JEGE ol
Varamin8888 Triangular Smooth No- Spiny Standing
oy Iyl 54 il Gl JERES 03]
Varamin spiny seed Triangular Smooth Spiny Standing
Sl il Gl e 03]
Sari Triangular Smooth No- Spiny Standing
e @3B e oS 92 4o el 0ltuy] 4o
Ghaemshahr Triangular Semi-Wrinkly Spiny Semierect
Jb 35 Jlo B el 030t dous
Babul Circular Smooth No- Spiny Semierect
s il Gl JERES oaliy) dag
Ardestan Triangular Smooth Spiny Semierect
olsls il Gl JERES 03k
Kashan Triangular Smooth Spiny Standing
ST Gz it Slo B ek o3l
Najafabad Triangular Smooth No- Spiny Standing
Slell o S o S o bk ol dogs
German Broadleaf Oval Smooth Spiny Semierect
@Syl ot S 35 lo B o9 03l
American broadleaf Circular Smooth No- Spiny Standing
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Table 2 -Combined analysis of traits in different spinach cultivars/landraces in 2014-2015 years

(MS) ©lxy po (5:5ke
@
Cldd glio oyl U Nes Spdlad Sndb Spode Spedp dpd) g
3.0V df Fresh Leaf Leaf Leaf Petiole Plant Co
e yield number length width length height Ol
NO3
L
J 1 317.58Ms 31.08Ms 27.67" 112.85M 50.00" 17.40"m 12.66 ™
Year (Y)
(159
3 715.90 52.36 89.19 369.04 56.67 37.71 16.94
Error
.ps) 9 138.39™ 12.56" 10.10™ 117.04"1 41.50™ 660.08™ 16.60"
Cultivar (C)
LoX o8
S, 9 40.83" 5.34n 5.20" 16.03™ 6.04ms 13.85M 5.06™
(Y=C)
(159
27 45.48 6.75 2.40 12.05 7.58 19.72 9.00
Error
Cv 13.01 9.44 10.15 8.12 9.60 14.11 12.64
(%)
2oy 1 o )3 b sme FF o)3 5 paw 3 Iy dxe ¥ b xe e NS
ns :Non-significant; * and **: Significant at 5% and 1% probability levels, respectively
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Table 3 - Some of the characteristics of the spinach landraces /cultivars studied

o35/0395 A “p W) Spolas Sy g S2dd
S Yield Plant hei : Petiole
. ght Leaf Leaf length
Landrace/Cultivar (tha') (cm) Number (cm) Lzacr:g;h
88 clyy e Sy
Varamin88 47.3 abc 29.5 ab 13.7 ab 145 ab 15.0 ab
wolyg 15
009 B o 53.5a 20.7a 12.5 abc 13.3ab 175a
Varamin spiny seed
;;: 48.1ab 240 ¢ 125abc  133ab 163a
el ot 32.2¢ 28.0 ab 12.7 abe 153a 14.7 ab
Ghaemshahr
L
S 40.5 be 27.8 ab 13.8ab 12.7b 1824
Babul
o) 36.00 be 28.0 ab 10.7¢ 107 ¢ 14.3 ab
Ardestan
okl 37.1bc 28.7 ab 11.7 be 14.0 ab 14.7 ab
Kashan
ST Gz
Najafabad 47.3 abc 30.3a 143a 147 a 18.3a
Sl o S 43.5 abc 26.5 abc 13.0 abc 12.7b 1833 a
German Broadleaf
il ot S 38.3 be 25.7 be 11.0 b 12.7b 9.8 b

American broadleaf

A5l ey me BMB] ghls 103 D Jlass! g 53 oS jrie B o JBlis (el (slanSibe gty 13 (551 (905l sl p
Means in each treatment and for each column, Followed by the same letter are not significantly different at Duncan
test (P<0.05) of probability
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Figurel- Comparison of nitrate concentration in different spinach landraces /cultivars. Means Followed by the same letter
are not significantly different at Duncan test (P<0.05) of probability
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Figure 2- Comparison of blade and petiole nitrate concentration in different spinach landraces /cultivars. Means Followed by
the same letter are not significantly different at Duncan test (P<0.05) of probability
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Introduction: Spinach (Spinaciaoleracea L.) is considered as a green leaf with fresh and canned
consumption, a significant source for vitamin C, vitamin A, carotenoids, flavonoids, folic acid, calcium and
magnesium.According to statistics, 4479 hectares of Iran agricultural land were devoted to spinachand the
average yield per hectare is equal to 42.18(FAO, 2014).Different regions of Iran havegenetic diversity of the
spinach landraceand cultivation of this plant relieson the use of the landraces.Among the different spinach
landraces, a landracescalled seed barbed (Spiny), has a significantimportancebecause of some desirable
characteristics. Thisstudy was conductedfor comparison of five spinach landracein Isfahan, showedthat spiny
seed Varamin with 47.8 tons per hectare fresh yield allocated the highest yield. The number and size of leaves
and side branches are the most important components of plant yield.Due to the fact that about 70 percent of total
dietary nitrate intake per person per day will be provided through the leafy vegetables,considering the amount of
accumulated nitrate in spinach is very important.To evaluate the yield and yield components of eight Iranian
spinachlandrace, and two varieties of leafy American and German experiment was conducted for two years.

Materials and Methods: This research was performedfor two years, in Kabootarabad Agricultural Research
Station of Isfahan to evaluate the yield and yield components of eight Iranian spinachlandraces(\VVaramin prickly
seed, Sari, Ghaemshahr, Babul, Kashan, Najaf Abad, Varamin 88 andArdestan), and two American and German
leafy cultivars. Randomized complete block design with three replications was usedfor each year and the results
were reported based on two-year combined data analysis. In full leaf development stage and before the harvest of
each plot, 10 plants randomly were selected and measured attributes: number of leaves, leaf length, leaf width
and length of the petiole. In order to assess yield, after removing two distance of half a meter from each side, two
central rows of plants per plot (surface equivalent to two square meters) were analyzed. Nitrate content of
samples wasanalyzed using ion analyzer. Data statistical analysiswas performed using SAS software and means
were compared by Duncan’s multiple rangetest at 5% probability level.

Result and Discussions: Yield, leaf length, petiole length and height (at 1% statistical probability level) and
number of leaves and nitrate content (at 5% statistical probability level) were statistically significant. Spiny seed
Varamin with 53.49 t ha! fresh yield, produced to the highest yield. In other research according to the
environmental conditions and variety, spinach fresh yield have been reported from 18.6 to 44.8 t ha. It looks
different mass spinach; produce the highest yield in specific geographic environments. In a similar study that
was conducted underlsfahan weather conditions, spiny seed Varaminlandraceproduced 47 830 kg ha? fresh
yield. Range in plant height was from 24 cm to 30.33 cm in Najaf Abad, and Sari landraces, respectively. When
spinach was encountered with optimal climate conditions, achieved the maximum height that led toa positive
impact on fresh yield. Ardestanlandrace produced the lowest number of leaves (10.67)among the
landraces/varieties had been studied. In a similar study of 29 spinach genotypes the leaf number were varied
from 12 to 23. Petiole length range between varieties/landraces was from 9.84 to 18.33 cm. Although the petiole
length, is a desired trait for mechanized harvesting, but in case of improper management of nitrogen fertilizer can
be considered as an undesirable trait. Leafy Varaminlandracewith 231 and 462 ppm nitrate in blade and petiole,
respectively, had the lowest and German cultivar with 583 and 1182 ppm nitrate in blade and petiole,
respectively, had the highest nitrate accumulation. Despite the differences between the varieties/landraces,the
contentof nitrate in petioles was greater than the leaf blade (about 1.6 times) in spinach. Higher concentrations of
petiole nitrate compared to the blade considered in many research, and in caseof poor management fornitrogen

1- Research trainer, Horticulture Crops Research Department, Isfahan Agricultural and Natural Resources Research and
Education Center, AREEO, Isfahan, Iran

(*-Corresponding Author Email: peimanjafari@yahoo.com)

2- Assistant Professor, Horticulture Crops Research Department, Isfahan Agricultural and Natural Resources Research
and Education Center, AREEOQ, Isfahan, Iran
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fertilizers, it may increase up to6 times. In any case, leafy cultivars such as German have been modified for
mechanized cultivation and have long petiole with nitrate content. That's why their petioles are separated in the
industrialprocessing. It is better fresh petioles of spinach isolated or sufficiently boiled to reduce nitrate levels.
According to the results obtained in this study among the examined populations of spiny seed Varaminlandraces,
leafy Varamin, Najaf Abad, and Sari can produce yields similar toGerman variety and so are suitable for the
production of spinach in Isfahan province.

Keywords: Leaf blade, Petiole, Plant height
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Figure 2- The effect of anti-freeze spray on the red seedless grapes’ TSS, cluster weight and yield during 2012-2013. The same
letters in each year show no significant difference among the treatments at the level of 5% by Duncan's multiple range test
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Figure 3- The effect of anti-freeze spray on the red seedless grapes’ proline and glycine betaine content during 2012-

2013. The same letters in each year show no significant difference among the treatments at the level of 5% by Duncan's
multiple range test
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Figure 4- The effect of anti-freeze spray on the red seedless grapes’ APX, GPX and CAT activity during 2012-2013. The same
letters in each year show no significant difference among the treatments at the level of 5% by Duncan's multiple range test
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Introduction: Nowadays, horticultural products especially in our country are damaged by the climate change
events (rising temperatures, water shortage associated by drought and extreme temperature fluctuations). The
greatest economic damage to horticultural crops are caused by winter chilling and / or spring frosts, in which has
been increased by seventimes during the last 10 years. Indeed, just during 9 months of 2016-2017 year, the
chilling/frost damages were reached to 140 million euro of the total damage value of 240 million euro to
agriculture (about 60%). According to the Agricultural Insurance Fund, maximum amount of compensation to
farmers of the country was paid to apples, walnuts, grapes, almonds, pomegranates, oranges and pistachios
orchardists, respectively. Grape (Vitisvinifera), a member of the Vitaceae family, is the most important
horticultural crop in Takestan region, ranking top in producing raisins in Iran. Yearly, horticultural practices in
order to reduce the severity of chilling damages to crops cost a lot under orchard conditions. Some of these
practices are included burying vines under soil, winter ice-watering, flood irrigation, and turning the heaters on.
Nowadays, cheap and fast alternative methods such as anti-freezes spraying havebeen considered to reduce the
freeze injuries under orchards. These compounds as mechanical barriers either prevent the ice crystals formation
on the sensitive plant tissues or activate the freezing tolerance mechanisms in the plants. Salicylic acid (SA), a
type of phenolic acid, is one of the most secondary metabolites in the grape. SA not only plays an important role
on the determination of the quality, color and taste of fruit, but also influences on the plant responses into
environmental stresses such as drought, chilling, salinity and heavy metals. Natural osmolites such as soluble
sugars, amino-acids and ammonium compounds are accumulated inside the plants under natural conditions.
Commercial anti-freeze/anti-transpiration compounds on the basis of the mentioned natural osmolites are used to
increase the freezing tolerance or postponing the bud break of horticultural crops. For example, Bio-bloom,
Tiofer®, Cropaid® and Fosnutren® were used as anti-freeze compounds under almond, cherry, pistachio and
apple orchards in Iran. The efficiency of this method to reduce the chilling injuries in vineyards is not well
known. Therefore, to consider the effects of plant basis anti-freeze compounds on the freezing tolerance of red
seedless grape under Takestan climate conditions, the current experimentation was conducted. In this regard, the
important freezing tolerance determining osmolites as well as some of the qualitative and quantitative characters
of vines in response to these compounds were evaluated.

Materials and Methods: In order to study the likely increase in grape spring freezing tolerance using the
anti-freeze compounds under the orchard, an experiment was conducted as randomized completeblock design
(RCBD) with anti-freeze compounds in Agriculture and Natural Resources Research Center of Qazvin during
2012-2013. Minimum monthly temperature during the autumn and winter months was -12.2 °C. The treatments
including the spray of SA, Tiofer®, Cropaid®, Bio-Bloom® and water (control) were used on vines during
fourphonological stages: before plant dormancy, during bud swelling, start of clustering and during the final
clustering on the three red seedless vines per plot. Quantitative and qualitative characters such as cluster weight,
yield and total soluble solids (TSS) were measured. Leaves osmolites contents such as proline (Bates et al.,1973)
and glycin-betain (Grieve and Grattan.,1983) as well as the status of the freezing resistance index enzymes
activities such as Glutathione peroxidase (GPX) (Updhyaya et al.,), Ascorbateperoxidase (APX) (Nakano and
Asada,1981) and Catalase (CAT) (Aebi, 1984) were evaluated. All statistical analyses were made using SAS
software. The comparison of mean values for the different treatments was made by ANOVA, followed by the
Duncan’s test at the significant level of 0.05.

Results and Discussion: The results showed that the anti-freeze compounds resulted in a significant increase
in the TSS, cluster weight and yield by 22%, 17% and 26%, respectively and the most effectswas observed in
Bio-bloom. Our results regarding the effect of SA on the TSS was in accordance with other researchers
(ShokrollahFaam, 2011; Sedighi et al., 2011; Champa et al., 2014; Marzouk and Kasm, 2011). However the
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effect of other anti-freeze compounds on the quantitative characteristics has not studied yet. Tiofer and Cropaid
had no significant effect on the grape cluster weight. Proline content increased significantly using anti-freeze
compounds compared to control during 2012-2013. But there was no significant difference between the different
anti-freeze compounds for proline content. The most important content of betaine-glysine was observed in SA
and Bio-bloom treatments. A decrease in air temperature during 2013 dormancy period resulted in higher
amount of osmolytes contents (betaine glycine) and freezing resistance index enzymes activities compared to
those of 2012. The most important contents of these enzymes activities were obtained in SA, Tiofer, Cropaid and
Bio-Bloom treatments, respectively and the less important content was observed in control.

Conclusions: According to these results the commercial anti-freeze compounds could be useful not only for
an increase in the grape spring freeze resistance but also for an improvement in the grape cluster weight, total
soluble solids and yield. Osmolytes contents such as such as proline and betaine glycine and enzymes GPX,
APX, CAT are significantly higher in anti-freeze treated plants compared to control. Since high levels of soluble
solids, mentioned osmolytes and enzymes resulted in an increase in cold resistance in plant, the use of antifreeze
as an easy and inexpensive way to increase the cold hardiness of grapes is recommended. These results were
obtained with this antifreeze in 5 ppm concentration. Therefore more researches on the other varieties using
different concentrations of anti-freeze compounds are recommended.

Keywords: Ascorbate peroxidase, Frost, Glycine-betaine, Proline, Red seedless
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Table 1- Independent variables and their values
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Table 2-Analysis of variance (ANOVA) for the effect of independent variables on %EO, %DPPHj3¢;,, and FRAP of

Celery seed
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Model df Mean of Squares
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Eeential oil %DPPH0min FRAP
percentage
(viw)
s 4 - - _
X 1 0.011250™ 81.364™ 55544™
X, 1 0.180000™ 1039.086" 55258"
X; 1 1.531250" 28.229™ 31898™
£93 dl&.} 4 - — _
X,? 1 0.485192" 60.058™ 136451"
X,? 1 0.628269" 1914.724™ 1363222
X;5? 1 0.485192° 168.713™ 95967""
B § )_; 6 _ _ _
XX, 1 0.090000™ 44.167™ 7717"
X Xs 1 0.022500"™ 34.141™ 331022™
X,X5 1 0.090000™ 472335 48314™
las- 5 0.040500 31.176 5635

R’-Adjusted R*

0.9472-0.8521

0.9598-0.8874 0.9972-0.9922
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Figure 1- The interaction effect of independent variables (Water to seed ratio (X;), Ultrasonic time (X;), Extraction time (X3))
on essential oil (EQ) value of Celery seed
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Figure 2- The interaction effect of independent variables (Water to seed ratio (X;), Ultrasonic time (X;), Extraction time (Xj;))
on DPPH;,,i, of Celery seed
(DPPH; 2, 2-diphenyl-1-picrylhydrazyl)
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Figure 3- The interaction effect of independent variables (Water to seed ratio (X,), Ultrasonic time (X,), Extraction time
(X3)) on FRAP of Celery seed
(FRAP; ferric reducing ability of plasma)
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Figure 4- Profiles for predicted values and desirability of process parameters in celery seed essential oil (EO)
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Introduction: Medicinal plants contain antioxidant compounds are benefits to human health and celery as a
medicinal plant, is rich in antioxidant. Celery (dpiumgraveolens L.) seed has a lot of essential oil (EO) and this
EOs has long been used for fragrance industries, spice, pharmacological and cure diseases. EO for celery seeds is
1.5-3% (v/w). Although a number of methods are applied for the acquisition of essential oils, the most frequently
used method is steam distillation. Among EO extraction methods, ultrasound-assisted extraction (UAE) is an
inexpensive, simple, and efficient extraction technique. This is most likely due to the intensification of mass
transport and to the facilitation of solvent penetration into plant tissues which are damaged by the ultrasounds.
Response surface methodology (RSM) is a powerful mathematical model with a collection of statistical
techniques where in, interactions between multiple process variables can be identified with fewer experimental
trials. It is widely used to examine and optimize the operational variables for experiment designing, model
developing and factors and condition optimization. Antioxidants deactivate free radicals before they can damage
to the bimolecular cells structure. In the present study, to find effective antioxidant constitutes of EO, antioxidant
activity were determined using DPPH scavenging assay and FRAP methods.

Materials and Methods: In this research, the effect of seed to water ratio (X;), ultrasonic time (X;), and
extraction time (X3) on essential oil extraction (v/w) from wild celery seeds were evaluated by the following
equations. Antioxidant activity ofEO was measured via two methods of FRAP, and %DPPHj;gy,.

%EO (v/w) = 1.200000 + 0.075000 X; -0.300000X, + 0.875000X; + 0.725000X,* — 0.825000X,> +
0.725000X57, 0.300000X1X2 — 0.150000X,X5 + 0.300000X,X5

%DPPH;mi, = 60.4136 + 6.3782 X, -22.7935X, + 3.7569X; — 8.0662X,”> — 45.5443X,> — 13.5193X:
6.6459X,X; — 5.8430X,X;5 +21.7333X,X;

FRAP (uMFe™/50ul EO) = 1432.94+ 166.65 X; + 166.22X, + 126.29X; — 384.48X,> — 1215.25X,” —
322.43X5% 87.85X1X2 +575.35X,X; — 219.80X,X;

For optimization of EO extraction conditions, the RSM method was used. A Box—Behnken design (BBD)
with three center points was used to study the effects of three independent variables, water to seed ratio (Xj),
ultrasonic time (X,), and extraction time (X3) on three dependent responses (EO, %DPPH;¢i,, and FRAP). The
independent variables were transformed to three levels (=1, 0, 1), and the complete design consisted of 15
experimental runs with three replications of the center points. The following quadratic polynomial model was
fitted to the predicted responses of EO, %DPPH;¢i,, and FRAP with changing water to seed ratio (X; = 375,
500, and 625 ml water to 35g seed); ultrasonic time (X,= 10, 20, and 30 min); and extraction time (X;=1, 2, and
3 h) in extraction samples; Where EO, %DPPH;(.,i,, and FRAP stands (Y,) for the predicted responses for X;—
X3; by is the constant coefficient; by, by, and b; are the linear coefficients; by, by, and bs; are the quadratic
coefficients; and by,, b3, and b,; are the cross-coefficients. The accuracy of the estimated coefficient was
analyzed by ANOVA method and the model accuracy was obtained using the F test at 1 and 5 % by indicating
coefficient R*.

3 3 3
20X+ bX,+ Y b XX,
Y, =b, + i=! i=1 i#j=1
Results and Discussion: According to the results, the best ratio of treatments (optimized condition) was 35¢g
seed to 625 ml water ratio, ultrasonic time of 20 min, and extraction time of 3h. At this optimization conditions,
the ratio of 35g seed/625 ml water, non-using ultrasonic, and extraction time of 3h was used as a control

1, 2— Former Ph.D. Student of Medicinal Plants, and Asistant Professor of Horticultural Science, Faculty of Agriculture,
University of Urmia, Urmia, Iran
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3- Associate Professor, Department of Agronomy and Plant Breeding, Faculty of Agriculture, Bu-Ali Sina University,
Hamedan, Iran.
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treatment. Under optimized condition, the highest essential oil percentage (v/w) and antioxidant activity with
styles of FRAP, and %DPPH,,, was obtained 2.33% (v/w), 1513.6uMFe?/50u1 EO and 48.52%, respectively.
However, at the control treatment, the highest essential oil percentage (v/w) and antioxidant activity with styles
of FRAP, and %DPPHj;(;,was revealed at 1.45 % (v/w), 1064uMFe+2/50u1 EO and 29.30%, respectively. In the
study of optimization of ultrasound-assisted extraction of anthocyanins from mulberry, using response surface
methodology and also, optimization of ultrasonic-assisted extraction of pomegranate seed oil were shown
similarity results.

Conclusions: The values of adjusted R-squared (0.9972, 0.9598, 0.9472) for the equation are reasonably
close to 1, indicated a high degree of correlation between the observed and predicted values. Therefore, the
experimental values were agreed with those predicted by RSM models, and it suggested that using RSM method
foroptimization of extraction condition is suitable. Furthermore, application of ultrasonic technology increased
essential oil extraction and its antioxidant activity. In addition, results indicated that the UAE method is a
powerful tool for the extraction essential oil from seeds.

Keywords: DPPH, FRAP, Medicinal plant, Ultrasonic frequency, Volatile oil
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