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Figure 1- Interaction effect of landrace x drought on germination (%) of Fenugreek seed
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Figure 2- Interaction effect of landrace x drought on germination rate of Fenugreek seed
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Figure 3- Interaction effect of landraces x drought on radicle dry weightof Fenugreek
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Figure 4- Interaction effect of landraces x drought on plumule dry weight of Fenugreek

ol bl )y Wy 855 cpl wlie ol 4 Lygl olS 45 ()
Jolow 8y 9 0ad Jagh 5 &S o)l slanSyy Hlade (Suis
45 G OlS 5 ) wdm i 2 5 il SRS B S
Sy 3 g b I Bad oo Joho 0)ld (45

(VF) Bgd s aomalS Sis 45y (il

amalS SUis g
Shoot dray weight (mg)
S B, N W R U N

A2ALS SUA (159 (59 SSHD GANS g ougl 4l -V
Ois 15 31 Ll blite 3l g oy ¢ ol (sly Jouusly oy
() Jsis) i odmlie (P<+/+3) (g)b pime ciglss aals Suis
drdblo g drddy) SUS ()55 wlde (g 55 azalS SS9
OSSPl s aalS Sl )59 JialS (Ve ¥ slaJgan) ol (LS

BEsfahan
B Tabriz
MHamedan
B Sari

&= Challous
N Amol
OMashhad
B Yasooj

Drought levels (Bar)

bl AL SS9 2 (Sl X 0395 Jilia 51 -0 JSuS
Figure 5- Interaction effect of landraces x drought on shoot dry weight of Fenugreek
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Figure 6- Interaction effect of landraces x drought on ratio of radicle length to plumule length of Fenugreek
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Table2- Germination characteristics of different landraces of medicinal plant fenugreek
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Table 3- Seed germination properties of fenugreek landraces effected by different levels of drought by PEG 6000
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Table 4- The value of correlation coefficients associated with different levels of drought in the medicinal plant fenugreek
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Introduction: Drought is an event that happens due to lack of rainfall in a period of time. The occurrence of
drought, reduces available soil water, but water losses through evaporation and transpiration is constantly
increasing. The first stage of the plant, which may be faced with drought, is germinating. Since Germination
begins with water uptake, lack of water at this stage in terms of duration and intensity of the stress causes or
reduce germination percentage and germination rate. Because of the heterogeneity of soils in the field and lack
of control of the environmental factors such as drought, laboratory research on the stress is considered. Some of
these methods can be used to study the reaction of the landraces to the solutions from materials polyethylene
glycol. This study aimed to investigate the characteristics of the native population of fenugreek germinating rate
under drought stress conditions and identify landrace was incurred.

Materials and Methods: To investigate the effect of drought stress on germination and seedling growth
characteristics of native landrace fenugreek, an experiment was conducted in a Completely Randomized Design
with three replications in Seed Laboratory of University of Mashhad in 2014. The experiment treatments
consisted of eight landraces of fenugreek of Esfahan, Tabriz, Hamedan, Sari, Challous, Amol, Mashhad and
Yassooj on polyethylene glycol 6000 (PEG 6000) at four levels: (0, 3, 6 and 9 Bar) were replicated three times.
The stress test for the simulation of polyethylene glycol 6000 was used and the amount of material needed to
create each of the stress levels using the formula Michel and Kaufmann respectively. For control treatment
distilled water was used. Landraces seed of fenugreek of Esfahan, Tabriz, Hamedan, Sari, Challous, Amol,
Mashhad and Yassooj purchased. Before the start of the experiment, the seeds disinfest with a three percent
solution of hypochlorite for two minutes to disinfect and then were washed three times with distilled water on
the twelfth day, seeds and traits such as root length and root out the Petri measure.

Results and Discussion: In the study the interactions between landrace and drought, the rate of decline in
most of the traits was related to native populations of fenugreek, Tabriz, Hamadan, Sari, Challous, Amol, Yasuj
and Mashhad, respectively (-9 Bar) compared to control (O Bar). As can be seen, the Isfahan landrace was more
stable in most of the traits due to changes in drought levels. On the other hand, as the drought stress increased,
the percentage and rate of germination of fenugreek seeds decreased. Fenugreek seed germination rate and
percentage with increased drought stress the germination rate under drought stress signifcantly was higher than
the percentage of germinating. The plants grow in different stages react differently to drought show seed
germination and seedling production and a dry condition indicates that the plant is a potential for drought
tolerance but that does not mean that the seedlings start to grow in dry conditions, can continue to grow in the
same conditions.

Keywords: Seed landrace, Germination percentage, Germination rate, Water limitation
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Figurel- The effect of water temperature and polyethylene packaging on the pomegranate (Post Nazuk Kandahar) weight
lost during storage. Double bars indicate standard error
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Figure 2- Effect of water temperature and Polyethylene Packaging on the pomegranate frostbit index (PostNazuk
Kandahar) during storage. Double bars indicate standard error
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Figure 3- Effect of water temperature and Polyethylene Packaging on the pomegranate Fungal decay (PostNazuk Kandahar)
during storage. Double bars indicate standard error
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Introduction: Pomegranate (Punica granatum L.) is an important fruit crop of the world which native to Iran
and Afghanistan. Pomegranate is produced throughout the Afghanistan. However, the most pomegranate orchard
is in the south-west and the west region of Afghanistan, in the provinces of Kandahar, Helmand, Nimroz, Farah,
Kapisa, Nangarhar and Herat. The major storage problems are desiccation of the fruit resulting in a brownish
colored tough peel and arils, weight loss, chilling injury and fungi decay. Further, the storage temperature
recommended for pomegranates has varied from 0 to 10°C from two weeks to seven months depending on the
cultivar. Storing pomegranate at low temperature with packaging minimized chilling injury and maintained fruit
quality. Heat treatment causes changes in fruit ripening, such as the inhibition of ethylene synthesis and action of
cell wall degrading enzymes, due to changes in gene expression and protein synthesis. Pre-storage hot water
treatment increases fruit quality and reduce fruit weight loss and chilling injury in pomegranate.

Method and Materials: Fully mature, pomegranate (Punica granatum L.) fruits cv. ‘PoostNazuk Kandahar’
was harvested form Kandahar province in 2014. They were immediately transported by plane to the laboratory of
Horticultural Science, Ferdowsi University of Mashhad Iran. After washing and initial measurements, half of
fruits were immersed in a hot water (50 and 25°C) bath for three minutes. Hot water treatment fruits were
packaged in plastic zippers and the others half were without packaging. All the treated fruits were transferred to
cold storage at 5+1°C and a relative humidity of 85 to 90% for four months. Every 30 days each the physico-
chemical characteristics of pomegranate were evaluated. Experimental design was split factorial by completely
randomized design with four replications. All analyses were performed with statistical software (JMP. 8.0,
2009).

Result and Discussion: The results demonstrated that the combination of hot water (HW) and polyethylene
packaging was more effective in extending shelf life and reducing pomegranate fruit decay than the application
of each treatment alone during long-term cold storage. The HW (50°C) treatment in combination with
polyethylene packaging had significant effect (p< 0.01) on fruit weight loss and chilling injury index (CI)
compared with the water (25°C) and without packaging during storage time. Most of fruit weight loss and CI
were 37% and 24.7% that related to water (25°C) treatment and non-packaging, and the lowest were in order
1.6% and 2.2 % related to polyethylene packaging and HW (50 C°) treatments. Reduction in weight loss and Cl
by polyethylene packaging have been reported by other researchers [3, 4, 5, 9, 25 and 31]. HW (50°C)
treatments reduced the expanding of fungi decay significant (p< 0.01) caused by use of polyethylene packaging
after four months storage. This is agreement with Talaie et al [4], Artés et al [5] and Moradinezhad and Khayyat
[31]. The effect of packaging on total phenolic compounds was also significant (p< 0.01). The total phenolic
compounds of pomegranates showed an increase during the 120 days storage. Fruit without packaging had
higher (443.25 mg/L.it) total phenolic compounds than the fruit stored in polyethylene package (332 mg/Lit),
reaching a maximum accumulation, which is in agreement with the findings of other researchers [15, 24, and
38]. The HW treatment alone or in combination with packaging had no significant effect on TSS, TA and pH as
compared to the water (25°C) and without packaging. At the end of storage, there was a significant increase in
TSS and pH, and significant decreased in TA fruit juice after 4-month storage. Our finding is in agreement with
previous reports [4, 5, 25 and 34], however was in contrast with the results of Nanda et al [33] who reported
higher retention of TA in shrink film wrapped pomegranates, when compared to control fruit. One of the reasons
for increase in TSS probably is decrease of fruit juice and its increase in concentration, during the storage time
[1]. Rastegari et al [2] reported the increase in pH of fruit juice during storage, which is probably due to the
breakdown of organic acids during the respiratory process.

Conclusions: Combined pre-storage treatments of HW and polyethylene package have more benefits than
their individual application on maintaining quality and extending pomegranate fruit shelf life in prolonged cold

1, 2, 3 and 4- Assistant Professor, Graduated MSc in Horticulture, Associated Professor and Assistant Professor,
Department of Horticultural Science and Landscape Engineering, Ferdowsi University of Mashhad
(*- Corresponding Author Email: abedy@um.ac.ir)
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storage. The pomegranate fruit cv. ‘PoostNazuk Kandahar’ could be stored for at least 20 weak under this
combined treatment, effectively extending their marketing period with less decay. However, the unpackaged
fruit, spoiled totally by 13 weak. Therefore, it is concluded that a combination of HW and polyethylene package
treatment is a simple and low-cost method that has the ability to improve quality and postharvest life of
pomegranate fruit cv. ‘PoostNazuk Kandahar’ during cold storage. However, more research is needed in this
regard.

Keywords: Acidity, Decay rate, Soluble solids, Total phenol, Weight loss
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Figurel. The rootstock effect on new branch length (A), tree diameter (B) and tree diameter increase (C) of apple cv.
‘Starking’
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Table3. Spraying with calcium chloride, calcium nitrate and bore mixture concentration effect on studied traits of apple cv. ‘Starking’
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* Means with the same letters in each column are not significantly differences based on Duncan Multiple Range Test at 5% probability level.

LSD 5%

Tree diameter increase, TSS=

Tree diameter, TDI=

Tree height, TD:
Fruit texture hardiness.

New branches diameter, TH
Fruit pH, FTH

Yield per hectare, NBL= New branches length, NBD

Individual tree yield, TY=

FITY=

Total soluble solids, F pH
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Figure2. Mean comparison of rootstock x spraying concentration interaction effect on tress new branches length apple cv.
‘Starking’
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Introduction: Apple tree is one of the widely grown fruit crops in Iran. Apple is not only consumed as fresh
fruit in Iran but also it is one of the most important export products in country. Iran has a good ranking among
the first world ten apple producing countries and it annual production is about three million tons. Although Iran
has acceptable ranking in the case of apple production in the world, but its mean yield is about 13 tons per
hectare. Unsuited nourishing and unbalancing of the nutrients in the soils is one of the reasons for reducing of
apple yields in most parts of Iran.

Calcium (Ca) is one of the plant nutrients that most closely related to improvement of fruit quality and
increasing of fruits shelf life. Calcium mobilization from leaf to fruit is controlling by transpiration of plant.
With growing of fruits, calcium deficiency will be increase especially in high temperature and drought condition
because of dilution effect.

Calcium ions bind tightly to the pectins in the cell walls and produce cationic bridges between pectic acids,
or between pectic acids and other acidic polysaccharides. These bridges make the cell walls less accessible to the
action of pectolytic enzymes.

It is suggested that addition of calcium to fruit can either enhance resistance of fruit to postharvest pathogens
or reduce susceptibility to postharvest diseases and disorders.

Calcium chloride (Ca Cl2) and calcium nitrate [Ca (NO3)2] are commonly used for foliar sprays. Application
of calcium chloride has been reported to control fruit disorders and improve fruit quality of apples and pears.
Calcium chloride solution by immersion did not significantly differ from the untreated control in pH, total
soluble solids (TSS), total titratable acidity (TA).

Boron is an essential micronutrient required for optimal yield and quality of apple fruit. Its availability to
plants decreases with increasing of soil pH and under drought condition. Boron deficiencies may reduce Ca
movement in a tree. Boron plays a significant role in pollination success and it plays a role in the trees ability to
translocation of Ca from the roots to other parts of the tree. Foliar application of boron is preferred over soil
application because of the very narrow range from deficient to toxic levels. Efficiency of calcium and boron
increases plant height by increasing mitotic activity in the terminal meristems.

Dwarfing rootstocks have been used in most parts of the world. They have more differences in adaptability
with different soils and agro-climatologically conditions. Recently using from East Maling 9 (M9) and Maling
Merton 106 (MM106) has been extended in Iranian apple gardens.

Regarding to the difficulties of apple growing gardens in Iran that due to appearing serious difficulties in
nutrients absorption by plants and importance of improvement of qualitative and quantitative apple production
on the other hand, this study carried out.

Materials and Methods: The research study was conducted at the Khorramdarreh region located in 36°.13

eastern longitude and 49°.12 northern altitude and 1560 meter above the free seas levels, during spring and
summer 2014 to determine the influence of foliar calcium chloride + calcium nitrate and boron mixture
application on growth and yield performance of Star King apple cultivar grafted on M 9 and MM 106 rootstocks.
Trees were nine years old. The experiment was laid out in factorial based on randomized complete blocks design
with 3 replications. Factor A was rootstock in two level(M 9 and MM 106) and factor B was foliar spraying of
calcium chloride + calcium nitrate and boron mixture with three levels(0, 3000 and 5000 ppm).

Mixture of calcium chloride, calcium nitrate and borax (3000 and 5000 ppm), were applied as foliar spray in
four times with 22 days interval started from 28 of June (after June drop). A back-held spray pump was used for
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foliar application of the chemicals. After spraying two branches were selected at two eastern and western
directions with 80-100 centimeter length and 1-1.5 centimeter diameter for noting the growing related traits such
as length and diameter of new branches also the tress height and diameter were noted. After ripening of the
fruits, ten randomly selected fruit were picked around the tree canopy from each treatment and in laboratory
some qualitative characteristics such as pH, titrable acid and total soluble solids of them were tested.

The data were analyzed using MSTAT-C software and treatment means were separated by the Duncans
Multiple Range Test (DMRT) at a 0.05% level of significance.

Results and Discussion: Results showed that effect of rootstock factor was significant on length of new
branches, tree diameter, annual increasing of tree diameter and fruit pH. The highest length of new branches
(30.56 cm) belonged to MM 106 rootstock that 47% increased comparing with M9 new branches length. The
lowest tree diameter was 11.50 cm and belonged to M 9 rootstock that decreased about 51% comparing with
MM 106 rootstock. The highest annual increasing of tree diameter (6.8 mm) belonged to MM 106. The
maximum fruit pH (4.7) belonged to M9 rootstock that had significantly differences with fruit pH in MM
106(4.5).Concentration factor had significantly effect on individual tree fruit yield, yields per hectare, length and
diameter of new branches, trees height and diameter, annual increasing of tree diameter, fruit total soluble solid,

fruit juice and fruits texture hardiness. Interaction effect of rootstock x concentration was significant only on

length of new branches. With increasing of solution mixture (calcium chloride + calcium nitrate and boron)
concentration, growing of new branches (in length and diameter), trees height and diameter were increased.

Conclusion: It can be concluded from these results that three time foliar application of calcium chloride +
calcium nitrate and boron mixture on Star King apple cultivar grafted on M 9 and MM 106, results in a
significant increase in tree and fruit qualitative and quantitative production. According to the results of study
spraying of Star King apple cultivar with 5000 ppm concentration of calcium chloride + calcium nitrate and
boron mixture, recommended in Khorramdarreh region.

Keywords: Fruit pH, Fruit texture hardiness, Individual tree yield, New branches growth, Total soluble
solids
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Fig 1-A;Stigma surface, B; upper part of style, C; middle of style and D; ovary beginning respectively
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Table 1. ANOVA for the effect of time, crosses and boron on the pollen germination on the stigma and tube penetration to
upper and middle part of the style and beginning of the ovary of some apple cultivars.
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Figure 1. The interaction between Boron concentration (mg L) xcrosses on the pollen germination on the stigma of some
apple cultivars
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Figure 2. Pollen germination percentage on the stigma and percentage of pollen tube penetration into the beginning and
middle of the style and the beginning of the ovary of some apple cultivars.
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Fig 5. The interaction effect between boron concentration (mg L) xcrosses on the pollen tube penetration into the middle
part of the style of some apple cultivars.
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Figure 6. The interaction effect between boron concentration (mg L) and crosses on the pollen tube penetration into the
beginning of the ovary of some apple cultivars
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Table 2. Pearson correlation coefficients for the effect of the boron on the pollen germination percentage on the stigma and
pollen tube penetration to the upper and middle parts of the style and so the beginning of the ovary for some apple cultivars
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Introduction: Favorable pollen transition on the stigma and pollen tube penetration is the most important for

fruit setting in the apple. Boron is the main factor for pollen tube growth. A probable responsibility for boron in
pollen tube growth may include vesicle making, transportation, fusion or the successive formation of the pollen
cell wall. Pollen tube cell walls are rich in polypeptides, glycoprotein, polysaccharides and arabino furanosyl
which are known to form physically potent complexes with boron. Maximum cell boron content is located in the
cell wall where it is associated with pectin compounds. However, under definite field conditions, foliar
applications of boron have been resulted to raise fruit set by as much as 100% in many researches.

Materials and Methods: In this study effects of acid boric by 0 (as a control), 1000 and 2000 ppm
concentrations was studied on the pollen tube penetration percentage to style and ovary in six crosses among
four apple cultivars including "Fuji”, "Gala™, "Goldn delicious” and "Red delicious' by florescence microscopy
method, 72 and 120 hours after pollination. All of the trees were 12 year old on EM126 rootstocks and foliar
sprayed by H3BOjs as the boron source (0, 1000 and 2000 mg.L) in the October. Crosses among the cultivars

were programmed as QRed delicious x Golden delicious &, & @Galax Fuji, QRed delicious x Fujid, Red
delicious x Gala &, & 2Golden delicious x Fuji and Golden delicious x Gala &. For each cross four repeats in
all direction of the tree were regarded and in each repeat at least two branches with 60 — 100 were labeled in
winter. Selected female cultivar's flower buds at ‘D’ stage were bagged to prevent the entrance of foreign pollens
on the closed pistils. Pollens collected from the male cultivar flower buds and maintained in freezer until using in
the field pollination time. Pollen germination was tested in an in vitro medium before field application on the
pistils. Selected female cultivar's flowers were pollinated with selected male parent pollen when the pistils were
acceptable for pollens and repeated after 24 hours. Determination of pollen germination percentage and tube
growth on the pistil and different parts of the styles was studied by the florescence microscopy method 72 and
120 hours after pollination healthy pistils were separated from the branches and fixed in FAA solution and
prepared for fluorescence microscopy observation as indicated in Ortega and Dicenta (2006). In each pistil the
number of germinated pollen grains on the stigma, the number of pollen tubes in the first, second and third
section and so, in the ovary were determined by a fluorescent microscope. Because of the five partitions of the
apple flower stigma and style; the mean of the five parts was evaluated for each of them. The experiment was
carried out as a factorial based on completely randomized design with three factors including B in three levels (0,
1000 and 2000 mg.L), time (0, 72 and 120 hr after pollination) andsix crosses in five replications (at least 10

style per cross). Data was analyzed following SAS (26) software. Mean values were analyzed by Duncan’s
multiple range test.

Results and Discussion: Results showed that all of the boron concentrations, time after pollination and
crosses were significantly affected pollen germination percentage on the stigma and tube penetration to different
parts of the style and ovary at P<.01 level. Maximum pollen germination percentage on the stigma (33%) was
observed in 9Goldn delicious x Gala &' cross which treated by 1000 ppm boron 120 hr after pollination. Also,
maximum pollen tube penetration to ovary was observed in QRed delicious x Golden delicious & cross
(32.06%). However, best compatibility between them and boron effects on the pollen germination percentage
and tube growth in the style. It was revealed that in all of the crosses pollen germination percentage and tube
growth in the style was increased by boron treatments.

Conclusion; However, boron is one of the main growth elements by its role in the cytokinin biosynthesis
which is the most important hormone affects pollen tube growth and penetration. In this research the foliar

1, 2 and 3- M.Sc. Student of Pomology and Assistant Professors, Department of Horticulture, Faculty of Agriculture,
Shahed Unversity, Tehran, Iran

(*- Corresponding Author Email: y.sharafi@shahed.ac.ir)
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application of boron increased pollen germination and pollen tube growth in all of the studied four apple
cultivars crosses. However, increasing the boron concentration led to increased pollen germination and pollen
tube growth linearly.

Keywords: Boric acid, Crosses, Florescence microscopy, Pollen tube, Ovary
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Table 1- Physical and Chemical Characteristics of the experimental Location (Depth 0-30 cm)
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Figure 2- Chromatogram of Arnica chamissonis flower extract (250 Kg/ha Sulfur treatment) and Rutin, Luteolin and
Apigenin standards (275 nm Wavelength)
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Table 2- Analysis of variance of sulfur fertilizers in different concentrations on soil absorbable elements
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<5t 2 0.007m 0.031™ 2,92  0.0003" 0.001" 1.94m
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Treatment
= 6 0.005 0.047 2.48 0.00005 0.0005 0.71
Error
S ey 1.08 42 399 032 075 3.43

Coefficient of Variation (%)
doyd Ve )3 )1 e 5 Moy O e )d 45 xe ¢ YS dmepl S 4 FF 5 F g "
" -and ~represent nonsignificant, significant at p <0.05 and 0.01, respectively
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Table 3- Effects of Different concentrations of Sulfur fertilizers on Soil Absorbable Elements
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Sulfur treat;11ent & EC Sulfur Iron zZinc Manganese
pH (dS/m) (mg.kg?)  (mg.kg?) (mg.kg?)  (mg.kg?)

el 7.29 1.58d 24.86d 2.06¢c 2.31d 18.94c

Control

250 kg 6.41b 2.92c 30.6¢c 2.28b 3.26¢ 24.11b

500 kg 6.38b 5.02b 40.72b 2.3b 3.6b 27.28a

750 kg 6.33b 7.43a 61.77a 2.38a 3.84a 27.94a

A 20 y> B etz gaws 53 LSD 905 Lolsl o (65lol o sime coglis 1818 i jiiie Byn Sy 55 48 gty dlael

In each column, data having at least one similar letter are not significantly different ar 5% level using LSD test
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Table 4- ANOVA of sulfur fertilizer in different concentrations on Arnica morphological and yield characteristics
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Table 5- Means comparison of the effect of sulfur fertilizer on Arnica morphological and yield characteristics
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Figure 3- Changes in flower diameter during seven harvest stages in different sulfur treatments (250 Kg Treatment)
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Figure 4- Comparison of flower diameter in treatment between control (a) and treatment of 250 kg sulfur (b)
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Figure 5- Evaluation of Total Phenol and Flavonoid Content in Arnica Flowers Under the Influence of Different Levels of
Sulfur. Mean comparison was carried out at 5% level using LSD test
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Figure 6- Evaluation of Rutin, Luteolin and Apigenin content in Arnica flowers under the influence of different levels of
sulfur. Mean comparison has been carried out at 5% level using LSD test
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Introduction: The genus Arnica L. comprises of 32 species predominantly confined to the boreal and
montane region of the northern hemisphere. Arnica species are rhizomatous perennial herbs belonging to the
daisy family, with simple or branched stems bearing opposite leaves, and large, single or cymose heads of
yellow flowers. A. chamissonis is distributed over North America from Alaska to New Mexico, and due to its
low ecological demand it is easier to cultivate than A. montana. Arnica is a source of sesquiterpene lactones,
flavonoids, essential oils, terpenoids, and phenolic acids and exhibits antiseptic, anti-inflammatory, antiradical,
antibacterial, anti-sclerotic, antifungal, and antioxidant activities. The flower heads and other parts of the plant of
two of the species have been used therapeutically: A. montana and A. chamissonis, both of them containing
sesquiterpene lactones as pharmacologically active compounds. Arnica species are used in as many as 300 drug
preparations in Europe and about 20 products in Canada. Moreover, A. chamissonisis a good source of bioactive
compounds a valuable source of herbal raw material and a pharmaceutical substitute for the endangered
mountain arnica. A. chamissonis extracts exhibit potent anti-inflammatory and anti-radical activity and
possesses high antioxidant abilities that might be helpful in preventing or slowing the progress of free radical-
dependent diseases. Low pH soil is one of the principal ecological requirements of Arnica. Good plant growth
and flower yield was achieved on acid soils with a pH of 6.8 and below. After nitrogen, phosphorus and
potassium, sulfur is considered as fourth major element in most crops. Rate of sulfur oxidation in soils vary and
depend on population Thiobacillus bacteria in soil, particle size and environmental conditions.

Materials and Methods: This study was conducted as a complete randomized block design with three
replications and four treatments including different levels of bentonite sulfur (0, 250, 500 and 750 kg/ha)
combined with the bacterium Thibacillus thiooxidans. Traits such as height and width of plants, number of
flowers on each plant, inflorescence diameter, fresh and dry yield of flowers in each plant per square meter and
total phenols, total flavonoids, rutin, luteolin and apigenin content in flowers were measured. High-Performance
Liquid Chromatography method (HPLC) was used to separate rutin, luteolin and apigenin. HPLC grade
methanol and distilled water, each with 0.02% added TFT were used as solvents.

Results and Discussion: The results showed that A. chamissonis is compatible with Tehran’s climate and it
can be cultivated in regions with a similar climate. The use of elemental sulfur has a significant role in reducing
soil pH and soil pH decreased more rapidly with increasing sulfur. Thiobacillus bacteria by oxidation of sulfur
produced some to sulfuric acid and at low buffered properties can considerably reduce pH. Different levels of
sulfur fertilizer had a significant effect (P <0.01) on soil acidity (pH), electrical conductivity, and sulfur, iron,
zinc and manganese levels. The use of 750 kg sulfur bentonite with Thiobacillus caused to reduce soil acidity by
about 0.9 units, and it increased the electrical conductivity of the soil to 7.33 dS/m. The amount of soil sulfate as
a result of oxidation of sulfur fertilizers increased linearly. The highest amounts of iron, zinc and manganese
were measured in the treatment of 750 kg sulfur as 3.38, 3.84 and 27.94 mg /kg, respectively. In this study,
supplying 250 kg of sulfur plus bio-sulfur caused to improve the morphological traits and the highest flower
yield (20.67 g / plant) compared to control (3.66 g / plant). Also, it increased the amount of sulfur and micro-
elements in the soil, but in the treatment of 500 and 750 kg sulfur per hectare due to increased electrical
conductivity and soil salinity, the growth of Chamisso Arnica decreased. Therefore, these levels of sulfur are not
suitable for this plant. Sulfur Bentonite is oxidized by Thiobacillus bacteria and other microorganisms and
sulfuric acid is produced. Reducing acidity and, as a result, the release of stabilized and insoluble nutrients can
increase their uptake capacity and improve plant growth and development. Due to the increased salinity and
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Plants and Drug Research Institute, Shahid Beheshti University of Tehran
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osmotic imbalance in the soil by the treatments of 500 and 750 g /kg sulfur, vegetation growth will be
incomplete and plants quickly enter to the reproductive phase and produce fewer and smaller flowers. The
highest content of rutin was measured in plants grown in soil treated with 750 Kg/ha sulfur while soil treatment
with 500 Kg/ha sulfur resulted in highest content of luteolin and apigenin, both showing significant difference to
the control.

Conclusion: Results of this study indicated that the Chamisso Arnica showed adaptability to the planting
location and it can be mass-cultivated under similar conditions.

Keywords: Adaptability, Plant nutrition, Soil amendment, Sulfur fertilizer
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Table 1- ANOVA results for photosynthesis (A), transpiration rate (E), stomatal conductance (gs), internal CO2 concentration

(Ci), leaf nitrogen (N) and photosynthetic nitrogen use efficiency (PNUE) of “Kalleh-ghuchi” pistachio treated with urea one, two
or three time during growing season

Ol s 2ol Means Squares
Source of variance Oley o (uSilo
sl a4 A E g Ci N PNUE
df
°”'_ °"-’_K 3 6.94 ™ 1.22* 0.001 ™ 231.4 " 16.59™ 1.21™
Urea application (UA)
Sok 4 0.60 " 0.05 ™ 0.0001 " 308.51 1™ 0.07 ™ 0.25™
Block (B)
ol 12 0.35™ 0.13m 0.00002" 5721 0.0007" 0.25M
Errorl
Sy )8 1 11.02 2.26 0.003 10579 0.95 0.098 ™
Sampling date (SD)
13 pdiges gu,b Xo x x x *x *
Sty )5 Xosgl 32 3 0.92 0.17 ™ 0.0003 1141 0.49 4.37
SDxUA
9 ol 16 0.289 0.132 0.00002 254 0.81 0.39
Error2
Y Sy 4.85 4.38 2.69 7.35 6.78 5.23
CV (%)

ns, *, **: Non significant, significant at p < 0.05 and p <0.01, respectively.
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Figure 1- Effect of repeated urea application on photosynthesis rate [A] (A), stomata conduction [gs] (B) and intercellular
CO:2 concentration [Ci] (C) of pistachio trees cv. “Kalleh-ghuchi” in two sampling dates (17 Jul and 28 Jul)
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Figure 2- Effect of repeated urea application on transpiration rate [E] of pistachio trees cv. “Kalleh-ghuchi” in two sampling
dates (17 Jul and 28 Jul)
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Figure 3- Effect of repeated urea application on leaf nitrogen concentration (A) and photosynthetic nitrogen use efficiency (B)
of pistachio trees cv.” Kalleh-ghuchi” in two sampling dates (17 Jul and 28 Jul)
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Table 2- ANOVA results for variable to maximum fluorescence ratio (Fv/Fm), performance index (P1), chlorophyll a (Chl a),

chlorophyll b (Chl b), Total chlorophyll (TChl) and carotenoids content of “Kalleh-ghuchi” pistachio treated with urea one,
two or three time durings growing season

Ol o (ke
Mean Squares

e @Lﬁ Sty Fu/Fm PI Chla Chlb TChl Carotenoids
Source of variance df
”’_' ”*flg 3 0.004 ** 535 0.014 ™ 0.008 ™ 0.04™ 0.00005 ™
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Figure 4- Effect of repeated urea application on Fv/Fm (A) and Pl (B) of pistachio trees cv. “Kalleh-ghuchi” in two sampling
dates (17 Jul and 28 Jul)
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Figure 5- Effect of repeated urea application on chlorophyll a (A), b (B), Total chlorophyll (C) and carotenoids (D) of
pistachio trees cv. “Kalleh-ghuchi” in two sampling dates (17 Jul and 28 Jul)
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Table 3- the correlation results between leaf nitrogen concentration whit photosynthesis rate (A), variable to maximum
fluorescence ratio (Fv/Fm), performance index (PI) and Total chlorophyll (TChl)
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Introduction: Pistachio (Pistacia vera), as one of the most important horticultural products of Iran, has been
embraced as one of the main commercial products. Rafsanjan is an important area of pistachio production in the
world. High production is primarily dependent on the ability of the trees to produce large amounts of
photoassimilates during the growing season. Nitrogen is the primary nutrient element needed in the greatest
quantities for plant growth and physiology. The greatest impact of nitrogen is in relation to photosynthesis.
Therefore, the rate of CO- assimilation has been closely related to leaf nitrogen status. Nitrogen deficiency leads
to the reduction in the activities of enzymes involved in photosynthesis and consequently a decrease in the rate
of CO; assimilation. Regarding the key role of nitrogen in metabolic activities, especially photosynthesis, this
research was conducted to investigate the effects of repeated foliar applications of urea on photosynthesis
parameters of “Kalleh-ghuchi” pistachio cultivar.

Materials and Methods: This research was conducted to assess the effect of repeated foliar applications of
urea on photosynthetic parameters of pistachio trees in different stages of fruit growth, as a factorial experiment
based on a randomized complete block design with five replications. In this experiment, urea was applied at the
rate of 0.5% at three different stages of fruit growth including initiation of embryo growth, rapid growth of
embryo and during flower bud abscission with two weeks interval. Measurement of photosynthesis parameters
(including photosynthesis (A), transpiration rate (E) and stomatal conductance (gs) and intercellular
CO; concentration (C;i)) were done by used a portable photosynthesis system, after measuring photosynthesis
parameters, chlorophyll fluorescence parameters (Fw/Fm and PII) were recorded by using a Chlorophyll
Fluorometer. Leaf nitrogen content was determined by the kjeldahl method. Leaf chlorophyll and carotenoids
content were measured according to porra (2002). Photosynthetic nitrogen use efficiency (PNUE) was calculated
as the ratio of photosynthesis to foliar nitrogen content. All above parameters was performed in two times, one
day after the last spraying and 10 days after the first stage of measurement. The experimental data was analyzed
by SAS software and the significant differences among the treatment were tested by Duncan test.

Results: The results showed that photosynthesis and transpiration rate and stomatal conductance were
increased in urea treated trees compared to control in both sampling dates, while intercellular CO, concentration
was decreased by urea application. Three times applications of urea caused a 20% increase in photosynthesis rate
compared to control trees. Leaf nitrogen content was also increased by repeated urea application in two sampling
dates, as three times application of urea resulted in a 65% increase in leaf nitrogen concentration compared to the
control , while photosynthetic nitrogen use efficiency decreased by urea application. FW/Fn and PIl were
improved by repeated urea applications in two sampling dates. The results also indicated that chlorophyll
pigments were increased by urea application. Generally, results showed that the maximum of photosynthesis and
related parameters were obtained with three applications of urea at second date of sampling.

Discussion: Any increase in photosynthesis with urea application indicates that more nitrogen maybe
allocated to the enzymes of the carbon assimilation. Thus, more CO; could be used by the plant, therefore
increases in CO; assimilation was accompanied by a decrease in the C; due to nitrogen application. In the present
study, nitrogen application increased stomatal conductance of pistachio trees. Application of nitrogen can
influence stomatal opening, and thus transpiration rate. Increased chlorophyll content with applied nitrogen
indicates paramount role of nitrogen in determining of chlorophyll synthesis. Increasing photosynthesis rate is
always accompany with chlorophyll fluorescence reduction that is in agree with our results. Differences in
PNUE are mainly brought about by differences in photosynthetic capacity or foliar nitrogen allocation either
within the photosynthetic apparatus or to non-photosynthetic pools (e.g. cell walls, nitrate).

Conclusion: The results of this study showed that urea application can improve photosynthesis capacity by
increasing nitrogen content of pistachio leaves. In this experiment, repeated foliar applications of urea in

1 and 2- M. Sc and Associate Professor of Horticultural Science, College of Agriculture, Vali-e-Asr University of
Rafsanjan
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different stages of fruit growth had positive effects on photosynthesis and other dependent parameters which
may be effective in reduction of alternate bearing in pistachio trees. On the other hand, the effect of nitrogen
application on photosynthesis was continued for more than a month after application, compared to control.

Keywords: Chlorophyll fluorescence, Nitrogen. Photosynthetic pigments, Photosynthesis rate
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Table 1- Compounds and Elements in Humic Acid Fertilizer (Hu Master Top)
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Table 2- ANOVA forthe effects of humic acid levels and methods of their application on nutrient uptake in Kiwifruit
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Table 3- Different levels of humic acid and methods of their application on nutrient uptake in Kiwifruit leaf
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Different letters indicate significant differences by using the LSD test at 5% probability level
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Table 4-ANOVA forthe effects of humic acid levels and methods of their application on quantitative and qualitative triats in
Kiwifruit cv. Hyvard

Mean of Squares Ol yo Sl

» & oy
e gbe iy Jebs 5 Srghe eyl WSRO
S.0.v df Chlorophyll Leaf Area TSS Tissue e
Firmness
Ssh
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Block
Treatments Lo 6 0.85" 54583543 2.03™ 4.9 133.22™ 189™
oialel] sl 18 0.04 14628 0.53 2.45 35.15 1.6
Error
CV.
431 8.17 12.3 20.85 18.97 1.22
(%)

** * ns
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ns, * and **: Non significant, significant at 5 and 1% probability levels, respectively

LT 08 s (VF) byl cslo )35 b (g2 0l 51 Sl gl
(S5 o8y )5Sl (YA) b (sdazo cgfla; (F+) )8 5 ol
s (V7)o San 5 SLS sl (1Y) o) ilon 5 g S
Al wly S 3 ysSI (V) pMdlis 5 (V) GhlSen g o3l
45 Cute Il dlwogdy olS (15955 Olise GRIFPI L Seaganinl
bis el )b Lacs i Jdg)lS 9 Jobow pdlio 9,
S 12 3135 )] 1y Lyial 3l o g 005 oA Fikogih (gl
P9 s olS 3 SMes
Asle dlgo Glie (S e 4 0l (LIS b SSle dunlie
S8 3 255 S ol (S— ¥/0 9 010) Jp—e
VIE)ol e 5 (S 5 S 2,08 gy Ly Seosens
ol @l b e ol « (8 g02) 292 2l (lalS o 51 (S
o) a5 (VA) 515,35 (F) )63l 303 (g 2 slagsm ||
lmoges Ly Sanguusl 1o sy (5 )3 (1) Copansl 558

s Spogadinl syl plad do 1 Slo duslio &4y a255 L
byl (390 Iy S > sy SIS 5l als &,
Bhslone Cppodr 1S )3 pSols P Chald 2 Suoganin
o o=l 2 GEalS (B Joan) ais edaliie (o)l ime gl
L aoes ool sl YU clbale o (g5ewS 0 s & Wlgs o
(s a8 ol i (1) U 5 (V5) iy cslo il
i 5 ol gy iy ol Sn Sy JS Ly lS
Al Syogedssl diwgey (g Wy g Ol padgilie il
2575 b 9 35800 Jidg)lS 5w Gl can b Sioganinl (YY)
(19) 2318100 3L 2 1y o ls
Fo)oySlos jlade oy 48 db LG b Sle dulio
Seogandel JLSa )3 £ S kS ¥ 28 51 (53 2 53 p 5ok
e (yinS 9 4b ol S 1 69y 3 (oBLglne ©jg0ns
(0 Joiz) 255 csiald Glals )3 (c8p3 o )3 p)Sels 1Y)



WAA (Lol ¥ o louds FF o (55 sl @slus g pale) SLEL pole 4y pis  YOY

Gy s €6 L ol 39 aiims s pgbody 5 o0 S
gy Slg5 oo Sipelig GRIEI(FY) Nsdioo g5 Slooges
g olieoly e wyiwd CablB b yiuS 50 Seogudduwl Lid
iy 9 jaud (o Gpolie 4 (o plod «Suogipl )8 395
035 ogee oymaling ljre Rl el 5 ol ol g 028" ik

(¥0) el

IS (8 35 do

Saogamdun] 37,18 ¢ 3ai pl 5l ol Cowd 4 @l wlul p

ol d)lple o 8) (g9 olS ) 2lie jolie Clo Ll el
yolis Ll laadls o as b ol b 1 She duslis .l
oty jolis g p)SokS)la Jlass I S 9)0ud (Ol (olas
PSS Y o )3 mjie paie g p)SohS 5 e il ol 95500
odly wyyr o Juols (SB Gyne gy Shogud dpwl 1S
Sl Ly (8l Jobore o )3 (e 5 59y polis a0 i
e OB (gl Gda p kS T o ¥ e 4 Shogn
5 S 2L Uy L Sumgandel LS )3 pSols ¥ cdale

9S00 (S 9 (oS el goyp 1y Sl p e Sy
Slasly

S8 Jgmazme Sl dgm0 9 (NS polie jigg Qo 4 il
obS )3 (g g ueeling A8 Mg dgu0 b (395 (pl S (0
@it gly e 2l fiwwgd ladiz o e ;3B L 55
35 LncSragan 3,8 L(¥)) Amd e ialjil |, &Y grame
Olalidl el ol miny o WS o S8 ) oIS (sl
h LMol g5 5iiugd (381 L 2igd o ol 45 5 jiisgid
sg0 Jodone dsla Sy (e 508 el cpl g 03l il
205 L stiwgd b aS ol 4 aa g L (10) 255
OB A 95 GRSl g A8 (o0 Ly dag Sageinl
OS5 oo iy (S g Cllid 58 o0 Lo,
Y'Y 9 VY) 245 00 Joloee dols dlge jlads
Somolng e cp e a5 ol L ool 1pSle duslde
208 gy L Seogantpl U8 53 2SS ¥ jles 5 (F4/¥)
Jsiz) 4235 oanlite aals (oS 1o (VYY) ol e85 (S 2
Loy il Jols ol b guins ol 5l odelcwna gols (0
ol el (F) (5095 5 (V) gedd (59) 2 02dplox]
9 el ind (gxen (g polis i il e Sy
5 Sltiaojg S g Lyl Wile (GlS” (slam 3T (B cllad b8
e dlg o g cngbby Lds b I langSadly jB5g 0 YLl
Sl 09 el g oasle L S > (ool Slojae S

9385905 3 os sl3al g 3,500 1 Saogaddann! Blises sCdIS 510 Jgus
Table 5- The effect of different levels of humic acid on yield and yield components indicies of Kiwifruit
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Different letters indicate significant differences by using the LSD test at 5% probability level.
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Introduction: Kiwifruit (Actinidia Sp) is one of the fruits that it is considered as an appropriate food source,
because it is rich in vitamins, especially vitamins C, E, A, B1 and also in the form of potassium. Humic
substances are contained nutrients that improve the soil nutrients and are increases the availability of food and
therefore plant growth and yield. Studies have shown that adding certain amount of humic acid fertilizer can
improve the growth of root, stem and leaves of plants and enhances yield and quality of products and increases
the efficiency of nitrogen fertilizer consumption. According to pervious findings, recent research was performed
aimed to achieving the best combination of humic acid and its application method for improving yield and
organic fruits production in Kiwifruit cv. Hyvard.

Materials and methods: In order to investigate the effects of humic acid concentration and application
method on nutrient uptake and quality and quantity of fruit indices, of Kiwifruit CV Hyvard an experiment based
on complete block design with four replications was conducted during 2015-2016 in Talesh city, Gilan province.
Experimental treatments included soil drenching method and foliar spraying of different levels (control, 2, 4 and
6 kg. ha'*) of humic acid. In this study traits such as absorption indexes of nutrient elements consisting nitrogen,
potassium, phosphorus, calcium, zinc, magnesium, manganese, copper and iron content of leaves and
quantitative and qualitative traits of fruit (yield, Tissue firmness, vitamin C, total soluble solids of fruits and leaf
area and leaf chlorophyll content) were measured. Phosphorus was measured by spectrophotometer at 430 nm
and potassium was measured by flame photometer. Atomic absorption was used to determine the amount of
calcium (at wavelength of 422.7 nm) and magnesium (at wavelength of 285.2 nm). Nitrogen was also measured
by Kjeldahl method. Micro elements were determined by flame atomic absorption method. Standard samples and
treatments were cloudy with a blue acetylene flame and the adsorption of iron, manganese, zinc and copper were
read at wavelengths of 243/3, 288.5, 213.9, 327.7 nm, respectively. This study was carried out in a randomized
complete block design with seven treatments (0%) and application of humic acid at concentrations of 2, 4, 6
kg.ha! as spraying on leaves and soil application on Hayward cultivar with four replications. Data from this
study were analyzed by using Jmp statistical software and graphs were drawn using Excel 2013 software.

Results and Discussion: Results of analysis of variance showed that different concentration of humic acid
had significant effect on nutrient uptake and quality and quantity of fruit indices at 1% probability level. Results
of this research indicated that using of humic acid caused increasing in nutrient elements uptake and improving
the quality and quantity of fruit in Hyvard cv. of Kiwifruit. Comparison of means showed that the highest value
of nitrogen (1.8%) of foliar application of 2 kg.ha and 4 kg.ha to soil of humic acid, phosphorus (0.3%)
obtained by foliar application of 2 and 4 kg.ha, calcium (3.5%) by foliar and soil application of 4 kg.ha*. The
highest value of potassium (1.92) with soil application of 6 kg.ha*, manganese (0.33%) and copper (12.8 Mg.Kg
Dw) of foliar application of 4 kg.hatiron (226 Mg.Kg Dw) of soil application 6 kg.ha* humic acid and the
highest value of magnesium (34.7 Mg.Kg Dw!) uptake index obtained from adding 6 kg.ha™* humic acid to soil.
The results indicated that foliar spraying of 2 kg.ha* humic acid had higher efficiency for zinc uptake (21.7
Mg.Kg Dw). Comparison of means showed that the lowest value of measured elements obtained in control
treatment. Based on the results, the concentration of four kilograms per hectare of humic acid with soil and leaf
application methods had the highest effect on quantitative and qualitative indices of kiwifruit.

Conclusion: Results showed that application of humic acid caused increasing in absorption of nutrients and
improving the quality and quantity of fruit in Hyvard CV of Kiwifruit. Comparison of meanings showed that the
application, soil application of 4 kg.ha* of humic acid, was more effective in absorption indices of nitrogen
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elements, phosphorus, calcium and quantitative and qualitative indices of kiwifruit. Treatment of 6 kg.ha* soil
increased the adsorption of manganese and iron elements and soil treatment of 2 kg ha humic acid had the
highest absorption of magnesium. Data analysis showed that zinc and copper elements were more adsorbed in

humic acid by 2 and 4 kg.ha! in spray application. In this study the lowest value of measured elements obtained
in control trait.

Keywords: Iron, Nitrogen, Potassium, Total soluble solids, Yield
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Table 1- Chemical analysis of experimental farm Soil (Azad University, branch Rafsanjan, Asad Abad).
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Table 4- Interaction effect of different concentrations of Fe xCu nano chelates on some vegetative traits of Narcissus tazeta cv.
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Table 5- Interaction effect of different concentrations of Fe xCu nano chelates on some reproductive traits of Narcissus tazeta
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Figure 2- Interaction effect of different concentrations of Fe xCu nano chelates on protein content ofNarcissus tazeta cv.
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Introduction: Narcissus is one of the most important ornamental plants in the world. The deficiency of
microelements is a major problem limiting the production of ornamental plants under high-pH soils in most
regions of Iran. Cu and Mn are essential microelements for the growth and development of plants as they are
involved in many physiological reactions. Fe is involved in the synthesis of chlorophyll and many enzymes,
respiration, and nucleic acid metabolism. Cu is a cofactor for numerous enzymes and is also involved in ethylene
biosynthesis and activity, respiration, photosynthesis, regulatory proteins, cell membrane metabolism, and
hormone signals. The deficiency of microelements, especially Fe, influences productive and reproductive growth
of ornamental plants. Thus, this experiment aimed to evaluate the uptake rate of Cu and Mn nano-chelates and
their effects on some morphological and physiological Characteristics of ‘jonquil” narcissus.

Materials and Methods: This study was carried out in the research garden of Agriculture Faculty of
Rafsanjan University in 2015 in factorial experiment based on randomized complete block design with two
factors of Fe at four levels of 0, 1, 2 and 3 (g/l) and Cu at three levels of 0, 1 and 2 (g/l) in three replications. The
weight of the cultivated bulbs were about 8-10 g. They were planted in eight rows spaced 20 cm with on-row
spacing of five cm at the depth of 15 cm in each plot in August. According to soil analysis, 40 tons of manure
and 100 tons of urea per ha were applied. The nano fertilizer was purchased from Nano-research Biozar
Company. Foliar application was done three times: 1- when the plants had three leaves, 2- before flowering and
3- after flowering at 45-day intervals. Different parameters were recorded including plant height, number of
leaves, width and length of leaves , number of main bulb, main bulb weight and diameter, , bulblet diameter and
weight, flowering stem height and diameter, number of florets, florets diameter, fresh and dry weight of florets,
flower vase life, Cu and Fe concentration, protein, chlorophyll and total soluble solids. Foliar spraying was done
three times at the intervals of 45 days.

Results and Discussion: The results showed that the concentration of Cu and Fe in the leaves were enhanced
with increase in the rate of each nano-chelate, implying high uptake rate of these nano-chelate by leaves in this
plant. The application of Fe (2g/l) and Cu (0.5 g/l) resulted in the highest vegetative growth such as plant height,
number of leaves, leaf width and length, number of main bulb, main bulb weight and diameter , and bulblet
diameter and weight. High pH in experimental soil caused low absorption of micro elements in this condition.
This deficiency was compensated with foliar application of nano-chelates and as a result, the Fe and Cu involved
processes were improved in them. On the other hand, enhanced Fe and Cu concentrations in leaves could cause
more photosynthesis and higher level of assimilation in plants. Likewise, these elements influence some
enzymatic activity such as peroxidase, catalase and cytochrome oxidase; consequently, more vegetative growth
was observed. Reproductive growth such as flowering stem height and diameter, number of florets, floret
diameter and fresh and dry weight and flower vase life were improved in this experiment. The control of abiotic
stress is one of the most important roles of Cu and also it is cofactor of superoxide dismutase that has been
known as a free radical scavenger in plants that could increase quantitative and qualitative traits of flower. This
treatment resulted in the highest amount of protein, chlorophyll and total soluble solids in the leaves of narcissus.
Fe is one of the essential elements for chlorophyll synthesis. It also has an important role in activating nitrate
reducates enzyme that uses ammonium to synthesize proteins. Cu is involved in the synthesis of proteins and
enzymes that have major roles in such processes as respiration, photosynthesis, phenol metabolism, lignifications

1 -Young Researchers and Elite club, Assistant Professor, Department of horticulture, Faculty of agriculture, Rafsanjan
Branch, Islamic Azad University, Rafsanjan, Iran

(*- Corresponding Author Email: f.kamiab56@gmail.com)

2 -Assistant Professor, Department of horticulture, Faculty of agriculture, Rafsanjan Branch, Islamic Azad University,
Rafsanjan, Iran
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and ouxin regulation in plants. Thus, the results of this experiment showed that these nano-chelates were
absorbed considerably by leaves of narcissus and they are suitable for foliar application. It should be noted that
higher concentration of this fertilizer in this experiment has toxic effects. It is suggested that 2g/l Fe plus 0.5 g/l
Cu were used to improve vegetative and reproductive growth of ‘jonquil’ narcissus, especially in high-pH soils.

Keywords: Alkaline soil, Bulb, Bulblet, Micro element, Vase life
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Table 1- Geographical location of oleaster genotypes studied in West and East Azerbaijan provinces

c ) Sa9l g doe il o lélis Job Ly g 5l g5
Genotype Collected site (City) Latitude Longitude Altitude (m)
M1 Miandoab 36°55' 15.8" 46° 6'47.2" 1321
M2 Miandoab 36°55' 15.7" 46° 6'47.1" 1321
M3 Miandoab 36° 55' 15.5" 46° 6' 47.4" 1320
M4 Miandoab 36° 55' 15.2" 46° 6'47.3" 1319
M5 Miandoab 36° 55' 14.9" 46° 6' 47.5" 1318
M6 Miandoab 36° 55' 14.3" 46° 6' 47.6" 1316
M7 Miandoab 36°55' 14.4" 46° 6' 48.2" 1317
M8 Miandoab 36°55' 14.5" 46° 6'48.9" 1318
M9 Miandoab 36° 55' 13.5" 46° 6' 50.5" 1315
M10 Miandoab 36°55'14.7" 46° 6' 54.4" 1317
X1 Khoy 38°22'23.34" 44°32'.13.77" 1258
X2 Khoy 38°22'41.16" 44° 32'9.85" 1282
X3 Khoy 38°22'25.86" 44° 32" 18.59" 1262
X4 Khoy 38°22'23.98" 44° 32' 20.54" 1256
X5 Khoy 38°22'9.94" 44° 32'32.74" 1219
X6 Khoy 38°22'17.32" 44° 32'9.20" 1265
X7 Khoy 38° 22' 35.58" 44° 32'7.94" 1288
X8 Khoy 38°22'17.184" 44°32'8.77" 1267
X9 Khoy 38°22'18.62" 44° 32' 20.65" 1244
X10 Khoy 38°22'18.91" 44° 32'16.25" 1251
Ul Urmia 37°17'54.31" 45° Q' 18.54" 1372
u2 Urmia 37°17'54.32" 45°0'22.21" 1371
u3 Urmia 37°17'55.42" 45° Q' 25.59" 1366
U4 Urmia 37°17'56.43" 45° Q' 26.09" 1364
us Urmia 37°17'56.36" 45°0' 28.8" 1368
ué Urmia 37°17' 56.68" 45° Q' 29.34" 1368
u7 Urmia 37°17'56.83" 45°0'29.73" 1370
us Urmia 37°17'57.08" 45°0'29.98" 1370
U9 Urmia 37°18'56.23" 45°6'7.16" 1297
u10 Urmia 37°18'57.31" 45°5' 28.35" 1299
U1l Urmia 37°18'54.28" 45°5'29.67" 1274
Mal Malekan 37°9'10.5" 46° 0' 44.4" 1278
Ma2 Malekan 37°9'10.2" 46°0'44.7" 1280
Ma3 Malekan 37°9'9.8" 46° 0'44.8" 1279
Ma4 Malekan 37°9'9.6" 46° 0'44.9" 1281
Mil Miyaneh 37° 26' 56.8" 47° 41' 44.9" 1125
Mi2 Miyaneh 37°21' 475" 47° 43'39.87" 1131
Mi3 Miyaneh 37°21'55.8" 47°42'4.7" 1127

() L s & 0300 T 1S5 30 bogeo 3 (5503l ol

Chroma = (a® + b)Y/ ?

LT Gl b5 590 lis (6505100 5 aw 1 gy lo] 3UT

4550 Wl Siwed iy ol Ao Cas 4 daodld
o3l VY a5eus SPSS gyl l5dlp s i ward ig) 4 sldsss
Ladole (s ST jl ookl b b Jole &) 508 eioman 05
43)5 plosl Slos g (b9 &

L ot lie alais g5 §1 oS5, <3 Y oges yn sl 9 A5 ol
L* ga" b7 polie .o ¢l oguo Cawgy (g9, 0 olKiwd am 3l )13
9b dygls olie B 05 o 03l 1,8 5 claalaly ;5 ool cund 4
LacSss) 5505 31 |y 55y S0 4 canl sl gun agly) (HY)
Caeldl Ly ool a2 p3) Log)S' (adld o (Amd e et

1) 555 sl (35 0 |y 5 5 (i)

H® angel = arctan (b/ a) (6-)



1Y¥aA Qlﬁ»&-’b Y b)l.ou:} JY .\b s(é})sw elwo 9 F}l‘) LS’L":b F’h 4_,)*';,) va

adllan 390 Lacisi} )3 Lyl (505 aaly g ool (25 Clio -T Jga

Table 2- The evaluated attributes in studied genotypes and their units

Gad, Olho L85 371 31K KN
Number Traits Abbreviation Unit of measurement

1 Leaf Length LL cm

2 Leaf Width LW cm

3 Leaf Length/Leaf Width LL/LW -

4 Petiole Length PL cm

5 Fruit Length FL mm

6 Fruit Width FW mm

7 Fruit Length/Fruit Width FL/FW -

8 Fruit Weight FWe g

9 Pedicle Length PeL mm

10 Skin Thickness ST mm

11 Flesh Weight FIwe g

12 Seed Length SL mm

13 Seed Width SW mm

14 Seed Length/Seed Width SL/SW -

15 Seed Weight SWe g

16 Fruit Geometric mean Diameter GD mm

17 Fruit Sphericity Q %

18 Fruit Surface area S mm?

19 Fruit Aspect Ratio AR -

20 L* L* -

21 a* a* -

22 b* b* -

23 Hue H -

24 Chroma C -
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Table 3- Descriptive statistics of evaluated characters in oleaster genotypes

ol aold PSlas Jilas CrSolso BIPETRE- S E95 o yd
Traits Range Maximum Minimum Mean Std.Deviation Percentage Variation
LL 452 10.04 5.52 6.90 1.42 20.58
LW 2.27 3.58 1.31 1.97 0.74 37.56
LL/LW 12.92 14.60 1.68 3.82 1.28 33.68
PL 0.80 1.60 0.80 1.12 0.28 25
FL 15.56 30.57 18.01 22.99 3.21 13.96
FwW 6.02 18.67 12.65 16.09 1.88 11.68
FL/FW 1.00 2.13 1.13 1.44 0.19 13.19
FWwe 1.61 2.69 1.08 1.69 0.44 26.03
PeL 4.93 10.16 5.23 7.35 1.68 22.85
ST 0.40 0.60 0.20 0.36 0.07 19.44
FIwe 2.13 2.63 0.5 1.27 0.39 30.71
SL 9.98 25.50 16.32 19.63 2.82 14.36
SW 1.63 6.96 5.33 5.92 0.64 10.81
SL/SW 3.90 5.12 1.22 3.34 0.55 16.47
SWe 0.33 0.64 0.31 0.41 0.09 21.95
GD 6.77 21.47 14.70 18.09 1.95 10.77
Q 17.55 86.00 68.45 79.22 6.55 8.27
S 77277 1452.82 680.05 1040.14 21.76 2.09
AR 23.09 79.81 56.72 70.69 8.65 12.23
L* 22.3 57.18 34.88 48.09 8.25 17.15
a* 12.22 22.34 9.12 13.90 3.74 26.91
b* 15.86 23.22 7.36 18.17 4.02 22.12
H 34.83 68.24 33.41 52.18 10.96 21
C 15.54 27.96 12.42 23.27 3.40 14.61
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Table 4- Simple correlation between studied traits in wild oleaster genotypes

S geaisss )0 dalllas 350 Glao (o 0dls ( Siwsod —F Jgio

Traits LL LW LL/LW PL FL FW FL/FW FWe Pel ST Flwe Sl
LL 1
LW 0.63" 1
LL/LW  -0.14™ -0.74™ 1
PL 0.23" -0.32" 0.59" 1
FL 0.31"™ 0.45™ -0.36 -0.14" 1
FW -0.12" 0.16"™ -0.32" 0.05" 0.54"™ 1
FL/FW 0.47" 0.36" 012 -0.08"™ 0.63™ -0.03™ 1
FWe -0.12" -0.16™ 0.06" 0.36" 0.39" 0.59™ -0.11" 1
Pel -0.04" 0.16" -0.24"™ -0.09" 0.17" 0.21" -0.00" 0.03" 1
ST 0.03" -0.91" 0.31" 0.35" -0.17" -0.09"™ -0.08"™ 0.25" 0.21" 1
Flwe -0.13" -0.24" 0.15"™ 0.44™ 0.33" 0.55™ -0.13"™ 0.97™ 0.03" 0.36" 1
SL 0.4 0.53" -0.38" -0.03" 0.94™ 0.35" 0.73™ 0.21" 0.26" -0.14™ 0.15" 1
SW -0.05" 0.05" -0.14" -0.16" -0.01™ 0.16" -0.18" 0.43™ -0.16"™ -0.17" 0.28" -0.05"
SL/SW 0.39 0.42" -0.24" 0.03™ 0.79" 0.18" 0.74" -0.05" 0.29" -0.00" -0.03" 0.87"
SWe -0.01" 0.19™ -0.32" 0.1 0.42™ 0.43™ 0.05™ 0.58™ -0.04™ -0.31" 0.39" 0.35"
GD 0.04" 0.3" -0.38" 0.03" 0.8™ 0.93™ 0.04" 0.58™ 0.22" -0.14™ 0.53™ 0.64™
Q -0.46"™ -0.33" 0.09™ 0.06" -0.6™ 0.34" -0.99™ 012" 0.03" 0.08"™ 0.14" -0.70™
S 0.04" 0.3% -0.38* 0.04" 0.81™ 0.92™ 0.06" 0.59™ 0.22" -0.13" 0.54™ 0.65™
AR -0.45™ -0.33 0.08"™ 0.06" -0.59” 0.34 -0.99" 0.12m 0.04" 0.08" 0.14m -0.69"
L* 0.19" 0.19" 0.01" 0.08" 0.05" 0.1 -0.01" -0.07™ 0.1 0.41™ 0.01" 0.11"
ax -0.19" -0.22" 0.04" -0.20" -0.11" -0.29" 0.12 -0.04" -0.31" -0.37" 0.1 -0.15"
b* -0.05" 0.12" -0.12 -0.11" 0.12 0.51" -0.28" 0.2 -0.11" 0.24" 0.25" 0.03"
H 0.1 0.23" -0.11 0.01" 0.16" 0.48™ -0.21" 0.15" 0.08"™ 0.38" 0.21" 0.13"
C -0.19" -0.01™ -0.09™ -0.22" 0.05"™ 0.32" -0.20" 0.18" -0.29" -0.01" 0.19" -0.05"
G me pie NS o> V 5 o yd O Jlain grdaws 13 (5 sime i3 4y F* X
* ** significant at p<0.05 and p<0.01 respectively. ": Non-significant
¥ Jod> el
Table 4- Be continued
Traits SW SL/SW  SWE Dg Q S AR L* ax b* H C
SW 1
SL/SW  -0.51™ 1
SWe 0.80™  -0.10™ 1
GD 0.11m 0.46™ 0.48™ 1
Q 0.19  -0.712™ -0.02 -0.01™ 1
S 0.10m 0.47™ 0.49™ 0.99™ -0.3" 1
AR 0.19  -0.71™ -0.02 -0.00™ 1.0™ -0.02" 1
L* -0.28™  0.24™ -0.36" 0.09m 0.03" 0.09m 0.36* 1
a* 0.21™  -0.24 0.23™  -0.25™ -0.15™ -0.25™ -0.15™ -0.86™ 1
b* -0.09™  0.07™  -0.08™  0.41™ 0.31m™ 0.39" 0.31" 0.43™  -0.29m 1
H -0.18™  0.21™  -0.18™  0.41™ 0.24"s 0.39" 0.25" 0.76™ -0.72 0.85™ 1
C 0.02"  -0.07s  0.06™ 0.25" 0.21m 0.23" 0.21™  -0.13m 0.35" 0.78™ 0.36" 1
G ple (NS cda )3 ) g aa j3 0 Jlial mha )3 (5 o Fne i fi Ay KX F
* ** significant at p<0.05 and p<0.01 respectively. ": Non-significant
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Table 5- Factor coefficients of studied traits in oleaster genotypes

ole Joldele  pgd Jols  pgw ols  o,loa Jole @iy ole puind Jole i Jole il ols
Traits Factor 1  Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7 Factor 8
LL 0.11 0.26 0.08 -0.10 -0.01 -0.11 0.05 0.84
LW 0.13 0.25 0.18 0.68 0.03 -0.09 -0.01 0.52
LL/LW -0.12 -0.15 -0.07 -0.86 0.03 0.02 0.03 0.00
PL 0.09 -0.05 0.04 -0.76 -0.10 -0.27 -0.15 0.20
FL 0.62 0.71 0.03 0.17 0.01 -0.01 -0.08 0.15
FW 0.91 -0.27 0.12 0.12 0.07 -0.05 -0.10 0.11
FL/FW -0.08 0.97 -0.04 0.08 -0.02 0.02 -0.01 0.04
FWe 0.86 0.00 0.02 -0.15 0.09 -0.09 0.28 -0.13
PeL 0.28 0.13 0.06 0.35 -0.12 -0.43 -0.14 -0.22
ST -0.06 0.27 0.29 -0.20 0.37 -0.35 0.11 -0.23
FLWe 0.81 -0.01 0.07 -0.23 0.13 -0.07 0.19 -0.18
SL 0.50 0.73 0.03 0.22 -0.06 -0.08 -0.12 0.18
sSw 0.10 -0.11 -0.01 0.04 -0.01 0.01 0.88 0.03
SL/SW 0.27 0.71 0.06 0.11 -0.01 -0.08 -0.56 0.13
SWe 0.60 0.07 -0.19 0.23 -0.12 -0.13 0.46 0.17
GD 0.04 0.12 0.10 0.16 0.06 0.93 -0.11 0.15
Q 0.09 -0.07 0.05 -0.06 0.03 -0.97 0.01 -0.05
S 0.93 0.13 0.09 0.15 0.04 -0.04 -0.10 0.15
AR 0.09 -0.97 0.05 -0.05 0.03 -0.04 0.01 -0.05
L* 0.01 0.01 0.94 0.02 -0.00 0.09 -0.01 0.03
ax -0.11 0.06 -0.95 -0.06 0.16 0.05 0.04 -0.05
b* 0.17 -0.09 0.34 0.05 0.87 0.14 -0.04 0.03
H 0.18 -0.08 0.81 0.08 0.48 0.09 -0.03 0.06
C 0.09 -0.06 -0.29 0.02 0.91 0.16 -0.02 -0.02
%9 e 5.35 4.85 2.91 231 22.12 1.72 1.64 1.40
Eigen value
_”‘“l”l’ 20.59 18.68 11.22 8.89 8.17 6.64 6.32 5.39
Variance (%)
= by
Cumulative variance 20.59 39.27 50.50 59.39 67.57 74.21 80.53 85.92
(%)
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Figure 1- Grouping of oleaster genotypes based on the first two factor of factor analysis
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Introduction: Oleaster (Elaeagnus angustifolia L.), belonging to the Elaeagnaceae family, is usually a shrub
or small spiny tree with a height of 2— 5 m. Branches of oleaster are silvery green and the leaves are egg-shaped
or bayonet and the flowers are bell -shaped, very fragrant, cream color, and single or clustered. The fruits are
oval-shaped with a length of 1.5 —2 cm and their colors are reddish-brown. Oleaster (Elaeagnus angustifolia L.)
is one of the most valuable fruit tree is grown wildly in northwestern of Iran. The oleaster was distributed in East
Asia, Southeast Asia, and Queensland in northeastern Australia. This tree was extended along the rivers in many
arid and semi-arid regions. It also plays a very important role in maintaining the ecosystem of dry areas, due to
high drought tolerance and high salinity and alkalinity tolerance in soil. The evaluation of fruit and seed
properties can be useful in selection of superior genotypes for commercially culture. Therefore, the aim of this
study was to investigate the physical properties of seed and fruit of some Elaeagnus angustifolia genotypes in
east and west Azerbaijan provinces.

Materials and Methods: In this study, thirty-eight genotypes of Elaeagnus angustifolia L., according to free
of pest and disease characteristics were selected and labeled from east and west Azerbaijan provinces, Iran. The
fully matured fruits were collected from studied genotypes and then transferred to the lab and different
parameters such as physicochemical characterizations of fruit and seed such as weight, length and width of fruit
and seed and fruit color parameter were measured. Fruit color was determined by Chroma meter CR-400
(Konica Minolta, Japan). After collected data, to calculate descriptive statistics, correlation and cluster analysis
based on Ward’s method was used SPSS Software (Version 22). The factor analysis was also performed using
varimax rotation method.

Results and Discussion: The results showed that there was high diversity in some of the attributes such as
leaf width, leaf length/leaf width ratio and flesh weight. The highest diversity was observed in leaf width (37.56
%) and the fruit surface area had lowest diversity (2.09 %). The mean of fruit length, fruit width and fruit width,
fruit geometric mean diameter and sphericity were 22.99, 16.09 cm, 1.69 g, 18.09 mm and 79.22 %, respectively.
Ersoy et al. (2013) revealed that length, width, thickness and weight of fruit were 2.86 cm, 1.88 cm, 1.87 cm and
2.90 g respectively. The mean of seed length, width, thickness and weight were 2.42 cm, 0.508 cm, 0.503 cm
and 0.38 g, respectively. Leaf length was positively correlated with leaf width, fruit length/fruit width ratio, and
seed length and seed length/seed width ratio and negatively with fruit sphericity. In the present study, the mean
of traits related to fruit color including L*, a*, b*, hue and chroma were 48.09, 13.99, 18.51, 52.18, and 28.23,
respectively. In the study of Zare et al. (2012), the mean of L*, a*, b* were 12.42, 2.73 and 2.39, respectively. In
the present study, the mean of traits related to fruit color was higher than the mean mentioned in Zare et al.
(2012) study, and this discrepancy can be due to different environmental conditions and studied genotypes. In
this study, based on factor analysis, the eight main factors were explained a total of 85.92 % of the variance,
which 20.59% were related to the first factor and 18.69% to the second factor. The two-dimensional scatter plot
was constructed for graphical overview of the relationships among genotypes. According to scatter plot created
by two first factors, all studied genotypes were located in two groups. The scatter plot revealed geometrical
distances among genotypes reflecting phenotypic and in this regard presumably genetic dissimilarity among
them. According to the cluster analysis, genotypes were divided into two main groups. Genotypes in group first
had the highest average fruit and seed length, width and weight. The traits related to color such as L", a", b", hue,
chroma had a significant role in separation of second group. Therefore, the presence of genotypes in different
clusters represented high diversity in terms of evaluated traits among the all genotypes.

Conclusions This research is a preliminary study that can be based to select the desired genotypes. The study

1 and 2- MSc Student and Associate Professor of Horticultural Science, Faculty of agriculture, Urmia Univirsity
(*- Corresponding Author Email: ha.hassanpour@urmia.ac.ir)
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also provides important information on the physical characteristics and fruit color of some Elaeagnus
angustifolia genotypes in the east and west Azerbaijan provinces. In general, the results of this study showed that
there is high diversity among the studied genotypes.The results obtained might be helpful for breeding programs
and introducing of cultivar in Elaeagnus angustifolia.

Keywords: Cluster analysis, Correlation, Diversity, Fruit weight, Oleaster
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1- Supercooling
2- Leaf fractal analysis
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Table 1- Morphological traits of the selected olive trees on seventh months after the freezing stress

t-é-:b) o ..\:'13 ‘.5)'.'; b}'.\.ﬂ u’s,)
Row Trait Unit Measurement method
1 LS oy Jle b elisl ol 5l Jlo slas
Tree age Year Year after planting
2 e gi)l e @)l J5o5 )18l e
Location altitude Meter Google Earth software
3 o) g cud @
=) )0 9 e k> :"J§9§ L6l s
3 TR . _ <) 9 2SR o
Dip direction and its Cardinal direction
percentage
4 asiS Jlo 5,Slas pSoks 42338 Jlo 3,Slos Lawgio
Previous yield Kg Past average yields
5 <y el Fe sile (2 )l ey
Tree height Meter Digimizer software
6 Wl ey o sile (2 33l ey
Canopy height (H) Meter Digimizer software
55 a8 bawgs .
, et o 3o > I3 o5
diameter (D) Meter Digimizer software
8 S o> S e CV=0.5236%(D)2xH
Canopy volume (CV) m3
9 Canopy surface 'mz CSA=3.1416xDH
area(CSA)
10 45 e Fo sl ezl e
Trunk perimeter (TP) mm Sewing tape measure
11 ks o Pl TD=(TP/27) x2
Trunk diameter (TD) cm
5 o2 e Solus &y Yo Sl
12 Trunk cross section area T o TD=nx(TD/2)?
(TCSA)
13 oS oke Jsb Fo (Bl oS b
Length of internode cm Ruler
14 Ay cole s Q‘)':'s’l -y o -y 2908 —)
Growth habit Code 1: erect, 2: spreading, 3: drooping
15 98 WSy s STy =V lawgio =Y oS50l
Canopy density Code 1: sparse, 2: medium, 3: dense
gy o 5 J‘“’K ()“’)’)_v Z()'<—V Za'> -) L)"")'i) 09N
16 T3 PSSP . . 0, . 0, .
L 0: no leaf drop, 1: <50%, 2: >50% and 3: totally
Canopy defoliation Code ;
defoliated
L5 - Al dw g 90 BLi-Y JlS s -V S e -
Barksplit ranging Code 0: none, 1: only on 1-year-old shoots, 2: extended
to 2- and 3-years-old branches, 3: extended to
primarybranches and 4: extended to the trunk
18 ogr0 BT g (IS Y ogee 9 S5 S5 =Y ogee 9 S5 LSS pas )

Flowering and fruit set Code 1: no-flower, 2: flowering and fruit Production
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Table 2- Minimum recorded temperature in the first week of December 2016 in the meteorological stations of the major
regions of olive growing in the east of Golestan province

ailaio 9
) Day
Region 1 2 3 4 5 6 7
Sl 00.8 -03.1 -05.5 -085 -07.1 -03.7 06.4
Minudasht
-5 -005 -05.1 -05.4 127 -07.9 014 -00.6
Gonbad
o -005 -05.3 -08.0 123 -08.7 -05.0 -01.3
Kalaleh
a5 osle -02.6 -055 -105 142 -07.3 017 03.2

Maravehtapeh
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Table 3. Descriptive statistic of the studied traits in 38 cold tolerant olive genotypes in the east of Golestan province

3, v S ol oSla Slere Sl 2l g e
Row Trait Maximum  Minimum Mean Star_ldgrd Coefﬂ_mgnt
deviation of variation
1 = o 24 11 17.55 4.45 2536
Tree age (year)
&,
2 S g 387 107 206.37 72.39 35.08
Location altitude (meter)
3 = Mﬁ_ 56.80 0 28.22 12.95 45.89
Percent gradient
1740 Jlo s Shas
4 ) 0 s 60 0 11.68 10.59 90.60
Yield 2016 (kg)
=5 gl
5 S 6.4 2 4.01 0.98 24.50
Tree height (meter)
6 o 6.07 2 3.47 0.87 25.00
Canopy height (meter)
1S Jas b g2
7 s e 4.89 1.01 2.68 0.81 30.06
Average of canopy diameter (meter)
S
8 eI e 61.39 1.62 1550 1250 80.67
Canopy volume (m?3)
9 S e 83.81 9.65 30.61 15.73 51.37
Canopy surface area (m?)
@ s
10 38.45 8.31 16.64 5.35 32.15
Trunk diameter (cm)
5 5 2o -l
11 = "p’;éw 1161.25 54.21 239.43 186.35 77.83
Trunk cross section area (cm?)
s SOls
12 Aok dp 2.16 1.05 1.53 0.23 15.06

Length of internodes (cm)
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Table 4. Number of total trees assessed and cold tolerant olive trees in 2016 in the Eastern region of Golestan province at
different elevations

Wyl b (bl Lo puw s Joio i 40 dlaad sawi b gyl LS ,d JS dluas
Elevation (m) Number of tolerant trees Total number of trees evaluated

0-100 2 27961

100-200 21 51091

200-300 6 41740

300-400 7 16723

400-500 2 7328

500-600 0 3221
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Figure 1- Number of total trees assessed in different geographical directions and number of trees identified in each direction
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Introduction: Low temperature is one of the major abiotic stresses which can cause a significant reduction in
olive growth and productivity mainly at late autumn, winter and early spring. Although olive is moderately
freezing tolerant, temperatures below a certain threshold -7°C can damage the plant, while at -12°C damage may
be serious enough to threaten the life of the tree. Different cultivars of olives have diverse reactions to cold stress
and so, the selection of cold resistant cultivars is the most effective method to avoid frost damages. First step to
achieve this goal, is identifying tolerant cultivar and genotypes in olive area growing. Due to extensive and high
freezing damage in November 2016, the objective of the present study was to evaluate morphological
characteristics and selection of individual cold tolerant trees.

Materials and Methods: The present study was carried out in some cold tolerant olives after freezing event
in December 2016 in eastern region of Golestan province of Iran. After freezing stress, healthy olive trees were
identified in two major olive cultivation regions and then were evaluated in four stages. Thus, this study
included: 1- meteorological data analysis, 2- evaluation of freezing stress symptoms in olive orchards and
identification of single tolerant trees, 3-stugy of single tolerant cold trees in four stages. For each genotype,
studies on morphological traits (tree age, location altitude, dip direction and its percentage, previous yield, tree
height, canopy height, average of canopy diameter, canopy volume, canopy surface area, trunk perimeter, trunk
diameter, trunk cross section area, length of internodes, growth habit, canopy density, canopy defoliation, bark
split ranging, flowering and fruit set) based on CFC/IOOC/03 and Lodolini et al. (2016) results.

Results and Discussion: History of cold climate in the last two decades showed freezing event several times
caused damage to olive orchards. The last freezing stress occurred with the entrance of the cold air to the
Golestan province and a sudden drop in temperature to less than O degrees Celsius and stability of these
conditions for 5-days in the late of November, 2016. The temperature dropped below 0°C began on November
23 and lasts for 4-days. However, the main damage to the olive orchards is on November 25, when temperature
is -7°C. The minimum temperature recorded in the studied regions in November 25, Maravehtapeh, Gonbad,
Kalaleh and Minoudasht are -14.2, -12.7, -12.3 and -8.5°C, respectively. Symptoms of freezing damage on olive
tree can range from shoot tip burns and defoliation up to bark split on branches or trunk. After four stages
visiting olive orchards, finally, from 118 primary individual trees, 38 trees were introduced for further
evaluation. Location altitude (meters above sea level) of the individual trees were 107-387 in the CTO-39 and
CTO-35 genotypes, respectively. Generally, 95% of all trees identified in sloping land orchards, and the
percentage variation for this trait was 48. 52. Fruit production of selected olives before freezing event in 2016
showed except of six trees, 32 of olives was of 2-60 kg/tree. The height of tree were 2-6.05 in CTO-37 and CTO-
49 genotypes, respectively. However, average of canopy diameter in all genotypes was 2.73. Also, trunk
diameter (TD) and trunk cross section area (TCSA) were maximum in CTO-55 and minimum in CTO-9.
However, the average of this trait was 16.60 cm. Variation between genotype in internode length changed
between 1.05 in CTO-20 and 2.16 in the CTO-49. Reduction of internode spaces and shoot growth, even though
the total node number is normal resistance of the olive tree to cold is reduced. Leaf defoliation is one of the most
important symptoms of freezing event. The study of selected trees showed that 33 trees (86%) did not showed
symptoms of leaf loss, and only five tree showed less than 50% leaf loss. Except for the CTO-54 genotype,
which showed symptoms of bark splitting on one-year shoots, no evidence of bark splitting observed in other
selected olives.

Conclusions: Although olive is the most cold-hardy of the subtropical fruit trees, some varieties can
withstand low temperatures better than the other. Although temperatures at which olive trees can be damaged
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vary, depending on climatic conditions, temperatures at or below -7°C are often critical. The most important
symptoms were leaf defoliation, bark split, and limb dieback. Finally, because of different influence of
environmental factor in different regions, evaluation of location, yield and morphological traits showed some of
cold tolerant olive in different region had a similar behavior, thus by supplementary molecular studies, it can be
hoped that among recognized trees, cold resistant cultivars with acceptable yields were introduced.

Keywords: Abiotic stress, Canopy density, Early cold, Growth habit
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Introduction: Tomato is a major source of the antioxidant, lycopene, which has been linked to many health
benefits, including reduced risk of heart disease and cancer. It is also a great source of vitamin C, potassium,
folate and vitamin K. Optimal planting dates and appropriate cultivars are farm management cases that are
effective in increasing yield. The purpose of the planting date is to find the planting time of a cultivar or a group
of similar varieties of a plant so that the set of environmental factors at that time would be appropriate for the
emergence, establishment and survival of the seedlings. Because of off-season production, tomato has a high
economic status in Bushehr Province. Some researchers reported that cultivars with larger fruits had the lowest
number of fruits per plant. By investigating the response of tomatoes to time of transplantation, fruit yield and
crop characteristics of the cultivars, a number of researchers reported that the date of transplantation had a
significant effect on the number of days to flowering, the number of branches per plant, the diameter of the fruit,
the number of fruits per Plant and fruit yield, early transfer of seedlings increased the harvest period, while late
planting date was significantly effective on flowering, and the plants sooner went to flower.

Materials and Methods: The study was conducted in order to determine the best transplanting date and
tomato cultivars. An experiment was carried out in Randomized Completely Block Design with four levels of
transplanting dates (6 Sep, 27 Sep, 17 Oct and 6 Nov) in main plots and four cultivars (Petopride 2, Peto Early
CH, Cal J-N3 and Kimia) in sub plots with four replications in Bushehr Agricultural and Natural research
resource center during 2009-2011.The spacing between rows of planting was 140 cm and plant spacing was 50
cm. Each plot included 4 planting lines of 4 meters long. Before planting in the summer, land preparation was
done between June and August. The amount of fertilizer was determined based on soil test results. Phosphorus
fertilizers, potassium, micronutrient and one third of nitrogen fertilizers and iron sequestrons, along with decayed
animal manure, were mixed prior to deployment of type tubes and mixed with soil. One third of nitrogen
fertilizers and iron sequestrons were given during flowering and one-third remained at the time of fruit start.
Irrigation was carried out on a regular basis, taking into account the weather conditions and plant requirements.
After each harvest, fruit yield, fruit number per plant, fruit weight, yield per plant were measured. To determine
the length and diameter of fruit, acidity and soluble solids from each plot, 10 fruits were selected randomly.

Results and Discussion: Interaction effect among the tomato cultivars and transplanting dates on fruit yield,
yield per plant, number of fruits per plant, fruit weight and fruit diameter were significant at 1% probability
level. In the first year, the highest total yield and fruit yield per plant were obtained from the transplanting date
of 6 September and Potoperide 2 cultivar, and the lowest yield was produced with November 15 transplanting
date and Kimia cultivar. In the second year, the highest total yield and fruit yield per plant were obtained from
the transplanting date of 27 September and kimia cultivar, and the lowest amount was obtained from the
transplanting date of 6 November and Peto Early CH cultivar. Planting date is one of the most important
management practices which affects the crop growth through the effect on photoperiod, day and night
temperature, light intensity and soil moisture. In most cases, earlier planting dates due to the longer vegetative
and reproductive growth period of the plant may improve the allocation of photosynthetic materials to the plants.

Conclusions: This study showed that fruit yield and yield components were significantly affected by
planting date and cultivars. Generally, delay in planting reduces fruit yield, plant yield, fruit weight and number
of fruits per plant. Environmental factors such as light, temperature, CO2, moisture content can be changed from
year to year. These factors affect the number of flowers formed in the plant, their pollination, the percentage of
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fruit formation. Also, the potential of cultivars had a significant effect on yield and its components and the
cultivars producing the shorter fruit had the least number of fruits per plant.

Keywords: Fruit lenght, Fruit diameter, Split plot, Brix
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Table 1- Physiochemical characteristics of soil in experimental site
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Table 2- ANOVA for foliar application of iron chelate and zinc sulfate on some physicochemical properties of sour cherry
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Block
A ‘yzfl oM
Iron chelate 2 4.70* 162.99** 205.52* 4.76% 0.08ns 19.44*
A
B sy s
Zinc sulfate 2 7.79% 492,73 160.19%* 2.39ns 0.02ns 17.69ns
B
AxB . . .
4 1.23% 116.14** 67.36* 2.85ns 0.03ns 8.94ns
s
24 3.54 23.77 19.76 1.46 0.02 8.44
Error
St - 13.97 10.78 8.39 5.90 5.20 5.49
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Table 3- Foliar application of iron chelate and zinc sulfate on some physicochemical properties of sour cherry fruit

2gr0 338 Doy (3

Jowi : Sis oale 55los Jokxe dals 3lge JS ol 51
Fresh \'/:Vfl:?ttmf 50 Dry Matter Yield TS_S pH Total Antioxidant
o) (%) (Kg/tree) (Brix) (%)
Qf"" oMW
Iron chelate
@
0 5.95¢ 40.97° 49,25° 22.37° 3.332 50.342
2 6.192 47.08° 52.16° 23.30% 3.232 52.78%
4 7.132 47.60° 47.41° 23.57° 3.262 53.23%
S5y Sllg
Zinc sulfate
@
0 5.70° 39.32° 50.16° 22.542 3.30° 49.47?
2 6.27° 44,52° 5358 22.11° 3.5° 50.89°
4 7.29% 51.81° 58.08° 22.98° 3.232 50.50°
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Means with the same letter are not significantly different at 5% probability level based on Duncan’s multiple range test
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Table 4- Interaction effect of iron chelate xzinc sulfate foliar application on some physicochemical properties of sour cherry
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Iron Chelate  Zinc Sulfate Fresh):lv‘;i”ht( ) Dry Matter Yield TSS pH Total A?tioxid;:('y)

@ CIS) s (%) (Kgltree) (%) °
0 5.01°¢ 35.01¢ 46.10¢ 22.842 3.352 50.562
2 6.25° 44.08 48.25% 22.85% 3.372 50.23?
0 4 6.73% 44,725 50.50° 23.902 3.232 50.23?2
0 6.87% 47.69% 54.75° 22.452 3.378 52.68?2
2 5.83.0c 36.344 4973 23.502 3.27¢ 52.562
2 4 6.87% 49.49% 52.30¢ 23.332 3.332 52.89%
0 6.75% 38.89d 52.40bc 23.472 3.228 51.342
2 7.11% 53.232 54.00° 23.442 3.308 51.98?2
4 4 7.912 54,752 60.752 22.252 3.25¢2 53.542
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Means with the same letter are not significantly different at 5% probability level based on Duncan’s multiple range test.
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Table 5- ANOVA for foliar application of iron chelate and zinc sulfate on physiological properties of sour cherry leaf

Sy Jdg lS S polis il
Chlorophyll leaf Concentration of Leaf Elements
St gile ‘53')21;? d Cheidﬁée):ll C:I &é,fll JST&fSI)JS oA i
orophy orophy ota
SOV a b Chlorophyll (Fe) (2n)
S 4.22ns
Block 3 0.007ns 0.005ns 0.117ns 21.18ns
oc
Ircgﬁ\)cﬁ::aieM(fA) 2 0.83** 0.207** 1.35™ 252.08™ 13.84™
Z(E(): ‘;J;f:[fa;) 2 0.51** 0.111* 1.89™ 104.02ns 17.69ns
AxB 4 0.25** 0.105* 1.98™ 80.03™ 10.04ns
EUb 24 0.057 0.033 0.176 0.02 5.44
rror
ng:\f(;')’b - 12.39 13.78 10.9 11.45 9.49
0
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sae% and ns represent significance level of 1%, 5% and non-significant difference, respectively
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Table 6- Foliar application of iron chelate and zinc sulfate on physiological properties of sour cherry leaf

o Sy byl Sy polis clile
Treatment Leaf Chlorophyll Concentration of Leaf Elements
(mg 100g™* FW) (mg Kg)
Ir::(,::eﬁte a Judy N5 D Jadg 5 IS Jedg,ls o2l $9
@) Chlorophyll a Chlorophyll b Total chlorophyll Fe Zn
0 1.21°¢ 0.55° 1.45° 42.33° 10.342
2 1.44P 0.61° 1.80° 50.232 9.782
4 1.742 0.80% 2.382 52.26° 9.23%
S9y Cllgw
Zinc sulfate
(1)
0 1.24¢ 0.57° 1.54P 40.30? 10.47¢
2 1.492 0.63% 2.118 43.25° 11.89°
4 1.65% 0.67a° 2.302 43.23° 13.50°
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Means with the same letter are not significantly different at 5% probability level based on Duncan’s multiple range test
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Table 7- Interaction effects ofof iron chelate xzinc sulfate foliar application on physiological properties of sour cherry leaf

o S 5 Jady IS Sy polis cilé
Treatment Leaf chlorophyll Concentration of leaf Elements
(mg 100g "t FW (mg Kg?)
oAl o3 9 SUlgs a Judg s b b9 5 ol o2l 89
Iron chelate Zinc sulfate Chloroohvila  Chloroohvll b Total Fe 7n
@M @M Py phy Chiorophyl

0 0.80d 0.41¢ 1.01¢ 45,222 10.352
2 1.17¢ 0.72% 1.94b 45.842 10.372
0 4 1.672 0.78% 1.77° 38.90°2 10.222
0 1.34b¢ 0.65° 1.51P 46.452 11.372
2 1.65% 0.48¢ 2.05a° 39.502 9.272
2 4 1.35b¢ 0.70% 2.18% 43.332 10.352
0 1.602 0.68° 1.85P 49.472 12.222
2 1.672 0.822 2.412 47.242 11.308
4 4 1.952 0.902 2.542 41,2582 12.252
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Means with the same letter are not significantly different at 5% probability level based on Duncan’s multiple range test
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Introduction: Sour cherry is one of the most strategically important horticultural products in the Khorasan
Razavi province that proper nutrition can improve the performance of the plant. This fruit is rich in vitamins,
antioxidants, and soluble fiber, which is very useful for lowering blood pressure. Proper nutrition is one of the
important factors in determining the quantity and quality of the fruit. In arid and semi-arid regions, micronutrient
elements availability is one of the factors that limits growth, yield, and quality of fruit trees , because absorption
of nutrients being limited due to the alkalinity of the soil. So, the use of an appropriate method to provide the
required nutrients by plants is necessary. Foliar application of nutrient is one of the important ways in the food
supply for plants. Hence, spraying is an effective way to reduce nutritional disorders in plants. Therefore, the
objective of this study was to evaluate the effect of foliar application of iron and zinc micronutrients on the yield
and physicochemical properties of sour cherry fruit .

Materials and Methods: In order to investigate the effect of spraying of iron chelate and zinc sulfate on
yield and qualitative  characteristics of the sour cherry fruit, a factorial experiment was conducted in a
randomized complete block design with 4 replications in the commercial orchard of Astan Quds Razavi,
Mashhad, Iran. The first factor was spraying iron 6% Fe-EDDHA at 3 levels (0, 2 and 4 g I-1) and the second
factor was spraying zinc sulfate at 3 levels (0, 2 and 4 g I-1). The treatments were applied in two stages, 20 days
after the whole flowering stage and 20 days after the first spraying. Spraying chemicals was done in the morning
when temperature and humidity were not high.. Fruit and leaves samples were collected, at the commercial
maturity stage of fruit, from each tree include one kilogram of fruit and half kilogram leaves. Thereafter, healthy
fruits and leaves of the same shape, size, and color were selected to determine the biochemical properties of fruit
and chlorophyll leaves. In this experiment, 36 grilled cherry trees of 10 years old with a spacing of 3x4 m were
used. The general conditions of the selected trees were similar to other garden trees, and irrigation (dripping),
pest and disease control were applied uniformly to all treated trees. The studied traits included the fresh weight
of fruit, dry matter percentage, fruit yield, fruit juice acidity, soluble solids, total antioxidant, trace related to
chlorophyll content, iron and zinc concentration in leaves.

Results and Discussion: The results showed that different levels of iron chelate, zinc sulfate, and their
interaction increased fruit fresh weight, dry matter percentage, fruit yield and chlorophyll traits. An individual
application of 4 g It of iron or zinc, and also their combination application showed the greatest values on
evaluated traits In addition, the soluble solids, total antioxidant, and iron leaf values were only affected by
different levels of chelate iron, which improved with increasing spraying levels of the studied traits. Sprayed
with zinc sulfate could increase the concentration of zinc in the leaves but the acidity of juice was not affected by
the treatments. The results showed that different levels of zinc significantly affected all quantitative traits of sour
cherry fruit than iron chelate. However, spraying with iron chelate had a significant effect on the quality traits of
fruit, including total soluble solids and total antioxidants. Moreover, the combination effect of chelate iron and
zinc sulfate in comparison to their individual application had a better effect on the quantitative and chlorophyll
traits of the cherry leaf. The highest increase in both zinc and iron content of leaf samples were obtained in trees
that were treated with 4 g I"? of zinc or iron solutions, respectively. The results show that foliar application of
high concentrations of both chemicals increased zinc or iron content of leaf samples about 30% compared to the
control. Thus, not only higher yield but also quality improvement of sourcherry fruit occurred in treated trees.
Our results was in accordance with the findings of previous studies on different fruit tress like grapes, pistachio
and orange. According to the results, it can be concluded that spraying with zinc sulfate and iron chelate during
plant growth season can increase yield and improve the physical and chemical properties of the sour cherry fruit.

Keywords: Antioxidant, Chlorophyll, Dry Matter, TSS, Yield
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Tablel — Nutrient concentration of the pomogeranate leaf before spraying

Nutrients N P K Fe Mn Zn Cu B
Concentration oy yhaud sy ol e &9 e 59
—olis co il % (mgKg™)

<2lis
1.99 0.12 1.24 111 41 19 7 17
5 250 EL S aload 5 (Su508 B S39-Y Joua
Table2- Soil physical and chemical characteristics of the orchard
Depth  clay  sit sand OC TNV N K P €U Zn Mn R EC pH
Gos o Sl ob oS Sl i | el bl o s B el gss Sl
L;’l Joleo
(cm) % mgkg* dS/m
7 31 62 02 19 0017| 106 3 02 024 582 36 14 8.5
Sibl Of (plowd S 5T Jgaa
Table3- Chemichal composition of the irrigation water
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Table4-ANOVA for yield, pH, brix and concentration of Fe and Zn in leaf and juice of the pomegranate

Source of Df Mean of Squares
variation  gsl5ian s Slayo (wXile
Q"x’*} é{u" ZN juice Fe juice i .
UT 9 UT u‘“T ’ZnLeaf [:ELeaf . Brix pH Yield
Spsy Srpopl SNy iy o] 3, 5das
O g0 o9
Re
| ; 2 0.026"™ 0.064" 13.00m 324.111™ 1.452n 0.09286"™ 7.350"
J
Fe
ol 2 0.519" 0.521" 13.77™ 46160.4™ 1.285™ 0.119" 76.704™
Zn
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)
ZnsFe * * * *k ok
. 4 0.533 1.101 313 1441.2 0.725" 0.06686 10.593
orlEss)
Error
s 16 0.009 0.005 50 283.6 1.304 0.027 2.287
CV%
s . 1471 23 26.7 10.7 6.86 6.02 6.23
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Table5- Interaction effect of iron sulphate xzinc sulphate foliar application on the iron concentration in the pomegranate leaf
Treatments
b loss

Zinc sulphate Iron sulphate

Leaf Fe concentration

s9y Slilgus ool Clige PR
(mg/ 1000cc) (mg/ 1000cc) & p ol ke
oV e S e ooV S e (mg/Kg)
0 0 107 D
3 0 97 D
6 0 95.33 D
0 3 173.7 C
3 3 191.7 BC
6 3 193.7 ABC
0 6 240.3 AB
3 6 245.3 AB
6 6 257.7 A

Treatments with similar alphabet have no significance difference at the o= 0.05 level
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Figurel- Effect of zinc sulphate spraying on the Zn concentration of pomegranate leaves
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Figure2- Effect of iron sulphate spraying on the Fe concentration of pomegranate leaf
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Figure3- Effect of zinc sulphate spraying on the Zn concentration of pomegranate juice
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Fig4- Effect of experimental treatments on pomegranate juice color :A) control (without spraying); B) Spraying with Zinc
sulfate 0.3% and Iron sulfate 0.6%; C) Spraying with Zinc sulfate0.6% and Iron sulfate 0.6%
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Table6- The treatment effect on the pH of the pomegranate juice

Treatments
Loy

Zinc sulphate Iron sulphate

$9) W opl SWgw pH

(mg/ 1000cc) (mg/ 1000cc) 43 S|

e Voo ppsS e e Ve ppsS e

0 0 AB2.59
3 0 B 25
6 0 AB 2.69
0 3 AB 2.8
3 3 A 2.92
6 3 AB 238
0 6 AB 2.66
3 6 AB 2.59
6 6 2.54 B

Treatments with similar alphabet have no significance difference at the o= 0.05 level
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Tale7- Pomegranate juice colour panel test in the soil and water lab and Instrumental determination of pomegranate juice

color
Color quality according to . .
Treatments ) CIEL ) Color quality atcézf[)rdmg to panel
W, Lowi 2wy wlw! p Gy CutsS "
ol
Zinc sulphate Iron sulphate
$9) GWow ool OWgw . .
(mg/ 1000cc) (mg/ 1000cc)
W Ve S e Ve pe)S e
0 0 14 1 Colorless
) &2
Pink
3 0 13 11 .
&y
Dark red
6 0 9 15 .
ox o0
Pink
0 3 12 12 .
&y
Pink
3 3 10 14 .
syl
Light red
6 3 105 125 M
O#9) 2
Pink
0 6 13 115 )
&y
Pink
3 6 11 12 .
&y
Light red
6 6 9 12 O
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Table 8- Interaction effect of foliar application of Iron sulphate xZinc sulphate on the yield of pomegranate (Kg/ tree)

Iron sulphate
(mg/ 1000cc)
oW Ve e e

Zinc sulphate

$9y ©Waw 0 3 6
(mg/ 1000cc)
e Ve 2 )8 e
0 20e 21de 23cde
3 23de 20de 26bc
6 24bcd 27b 33a

Treatments with similar alphabet have no significance difference at the o= 0.05 level
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Introduction: Pomegranate is one of the most important horticultural products cultivated in tropical and
subtropical regions of Iran. It plays a major role in the economic situation of the peoples of these areas. In recent
years, due to the good quality of Iranian pomegranate, this product is considered to be of great interest to many
different countries of the world. There are about 2,100 hectares of pomegranate in the Ferdows region, which is
the dominant and major part of Ferdows pomegranate, and is called Shish Kap variety. Zinc and iron are two of
the essential elements for the growth of all plants and over a century, the necessity of iron and zinc for plant
nutrition have been identified. White seed disorders were reported in Ferdows region in 2001 for the first time.
The results of pomegranate juice analysis of ferdows pomegranate samples showed the iron and zinc deficiency,
compared to the normal pomegranate in that year. Based on this, considering the general condition of soils in the
proposed area, the effect of iron and zinc on the removal of seed whitening of pomegranate was investigated.

Materials and Methods: In order to investigate the effect of spraying different concentrations of iron and
zinc sulfate on the reduction of seed whitening, a factorial experiment based on a randomized complete block
design with three replications was conducted in the pomegranate field of Ferdows region. The first factor
included: spraying three concentrations of iron sulfate (0, 0.3 and 0. 6 %) and the second factor included the
concentration of zinc sulfate (0, 0.3 and 0. 6 %). The distance gap between the trees was (2.5 * 3) meters and the
garden age was about 12 years old. The soil and water were sampled from the garden. Each experimental plot
was consisted of three trees, in which leaves and fruits were sampled for analysis from the middle tree. Samples
were taken from the leaves before spraying. Spraying with the desired concentrations was carried out twice. Leaf
and fruit samples were sent to the soil and water Laboratory. Each of the samples due to the peculiar color of the
pomegranate juice was also sent to the laboratory for analysis. Pomegranate juice samples were then assigned to
the quality control system of the seed and seedlings research department. Finally the brix and pH of the samples
were determined.

Results and Discussion: The amount of nutrients in soil, and the mount of zinc and iron in the leaves were
below the critical value. The deficiency of other elements in the soil and leaves were quite evident. The results
showed that the concentration of iron and zinc elements increased significantly in pomegranate leaves (o = 1%
level). Qinglong and Brown (1995) showed the same results. Spraying of Fe and Zn increased the concentration
of these elements in the leaves, without any negative effects on the tree yield. The mean concentration of zinc
and iron were lower in control treatments, which was more common in white seeds. The interaction effect of iron
and zinc treatments on iron concentration in pomegranate leaves was significant (o = 1% level), and the highest
iron concentration in leaf was obtained from zinc and iron sulfate solutions at the concentration level of
6,000.Pomegranate samples were analyzed in soil and water laboratory, and nutrient concentrations of the
pomegranate juice were determined. The results showed that the pure effect of iron sulfate spraying on the
concentration of pomegranate juice was not significant, but the pure effect of zinc sulfate solution increased zinc
concentration of the pomegranate juice. The pure effect of zinc sulfate treatment, and the interaction effect of
iron and zinc sulfate spraying treatments on pH of pomegranate juice were significant (a0 = 5% level). The
pomegranate juice quality was evaluated in terms of color in a panel method. The results showed that all
treatments increased the redness of pomegranate juice color. The best treatment in this study, was spraying at
0.6% zinc sulfate alone.

Conclusion: By spraying 0.6% zinc and iron sulfates, spray treatments increased the concentrations of iron
and zinc in the leaves. However, due to the specific behavior of iron in the plant, the high pH of irrigation water
and soil and the presence of carbonate and bicarbonate in irrigation water, the effect of iron absorbed in the

land 2- Assistant Professor and Scientific board Member of Soil and Water Research Department, Khorasan Razavi
Agricultural and Natural Resources Research and Education center, Agricultural Research, Education and Extension
Organization (AREEO), Mashhad, Iran
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leaves were not evident in the fruit. Spraying with iron and zinc sulfate improved pomegranate seed color.
According to the results of the project implementation, and due to the high soil pH and organic matter
deficiency, spraying with 0.6% zinc and iron sulfates is recommended.

Keywords: Whitening of seed color, Zinc, Iron, Nutrition
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Table 1- The most important characteristics of planted tulip cultivars in Mashhad

e8! el ol Plan:ie?;: ‘(cm) =
Cultivars Spacing (cm) Color
Van eijk 15-22 45-60 Pink 5)se
Rosalie 13 45-50 Light Pink 39, (5,9
Royal virgin 15 30-40 White s
Banja luka 15-22 45-60 Red-Yellow »,5-30,8
Yokohama 10 30-60 dazzling yellow ;lis s 5);
Apricot beauty 10 30-60 Yellow-Pink 5,40-5);
Copex - - Pink 5,50
Happy generation - 40-50 White-Red o 5~ h0
Negrita 15-22 30-45 Purple zas
Bellona 7-15 30-45 Yellow-Orange _s,l-»,;
Judith leyster 15-22 30-45 Red-White séu— 0,8
Portland - 25-30 Red-Orange _>s,b- ;0,8
Tiano - 40-50 Yellow-Orange _s,l-»,;
Page polka - 20-25 Creamy-Pink 5,0 0,5
Spring green 15 30-60 Yellow-Green j..-s,;
Apprict fox - 45-50 Yellow-Pink _5,40-3,;
Pretty lady - 30-45 Pink 5,90
Marilyn 10 30-60 Red-White w308
Dynasty 15-22 45-50 Red-White (Base) b e,
Calibra 7-15 45-50 Red ;.8
Ballade 15-22 30-45 Pink 5,40
Day dream 10 30-60 Sunny Yellow sl s,;
Miami Sunset 22-30 45-60 Pink-Orange s ,i- 5)s0
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Table 2- Fitted models and constants used to estimate the decorative traits of tulip cv. Royal virgin

Model . Tested Variables and Fitted Coefficient and
Number De_f_cr’;?{[ts"ve Tested Model their Relationship Constant R?
0, Lows o el s 9031 Jto buly) g o gojl Gpile 2 (5l ol g b
TSR i
Jowe (LR ) a b c
1 y = 0.0165x? - 0.7908x + 34.494 WB 0.016 -0.79 3449 0.88
2 Height of y = 1.0353x2 - 8.9882x + 44.676 DB 1.035 -8.99 4468 0.50
3 Flowering y = -2E-05x2 + 0.0132x + 4.2427 WBxDB 0.0002 -0.026 25.88 0.81
4 stem y = 1.8094x? - 18.647x + 72.961 WB/DB 1.81 -18.65 7296 0.65
5 J5 Lo glas)l y = 4E-10x? + 6E-05x + 24.164 WB?xDB? 4E-10 6E-05 2416 0.81
6 y = 0.0066x? - 0.1881x + 26.212 WB?/DB? 0.0066 -0.188 26.21 0.51
7 y =-0.002x? + 0.163x + 2.5985 wB -0.002 0.16 259 019
8 Flower y =-0.0393x? + 0.6184x + 3.5588 DB -0.039 0.62 356 0.04
9 Length y = 0.0002x? - 0.0256x + 25.88 WBxDB -2E-05  0.013 424 014
10 U Jsb y = -0.2386x? + 3.0081x - 3.556 WB/DB -0.238 3.008 356 0.25
11 y = -2E-10x? + 2E-05x + 5.225 WB?xDB? -2E-10 2E-05 522 012
12 y =-0.0005%? + 0.0451x + 4.824 WB?/DB? -0.0005  0.045 482 0.04
13 y =0.0008x? - 0.0216x + 4.7114 WB 0.0008 -0.022 471  0.20
14 Flower y = 0.4476%? - 4.8471x + 17.822 DB 0.448 -4.847 1782 0.19
15 Width y = 1E-05x? - 0.0015x + 4.6711 WBxDB 1E-05  -0.001 467 02
16 U5 o y =0.008x2 + 0.1078x + 3.9249 WB/DB 0.008 0.108 392 013
17 o y = 1E-11x? + 7E-06X + 4.554 WB?xDB? 1E-11 TE-06 455 019
18 y = 0.0034x? - 0.2005x + 7.6807 WB?/DB? 0.003 0.200 768 0.19
(O 8 2 s Sl 339) WD (3l a3 g (559 o piliols) WXD, ol s o ) 1 Juols joslie 5 (5l 5k8) DB 5 (5l 35) WB
(3l 55 29> O 2 s (339 3 0l5) WD g (fl b 5 g pod ol o pilicls) W2XD?2
Bonja luka o8, ¥ jly G 3 0 j Olio medd S ol polie 5 cowlio Je =Y Jgas
Table 3- Fitted models and constants used to estimate the decorative traits of tulip cv. Bonja luka
. Tested Variables and their Fitted Coefficient and
Model ~ Decorative Tested Model Relationship Constant
Number Traits S Luly, o 00w 990j] g bW S5l sl g g R?
Joo ylodd stk ol sawd 903l Jaw 1199 o9 * 0
W ol ow a b c
1 y =0.0081x? - 0.2917x + 15.217 WB 0.008 -0.292 15.22 0.78
2 Height of y =0.9207x2 - 7.0147x + 26.569 DB 0921  -7.014 2657  0.66
3 Flowering y = 7E-05x? + 0.0038x + 11.866 WBxDB 7E-05 00038 11.87  0.78
4 stem y = 0.37x? - 3.8691x + 23.617 WB/DB 0.37 -3.389 23.62 0.14
5 J5 Lo glas)l y =-2E-10x? + 0.0001x + 11.978 WB2xDB? -2E-10 0.0001  11.98 0.78
6 y =0.0075x? - 0.1638x + 13.947 WB?/DB? 0.0075  -0.164  13.95 0.66
7 y = 0.002x? - 0.0659x + 5.2101 wB 0.002 -0.066 5.21 0.33
8 Flower y =0.1709x? - 1.2798x + 7.3196 DB 0.171 -1.279 7.32 0.15
9 Length y = 3E-05x? - 0.004x + 4.9559 WBxDB 3E-05  -0.004 496  0.27
10 U5 Job y =0.0238x? + 0.1438x + 3.1281 WB/DB 0.024 0.144 3.13 0.18
11 y = 2E-10x? + 7E-06X + 4.8174 WB?xDB? 2E-10 7E-06 4.82 0.28
12 y = 0.0019x? - 0.0545x + 5.325 WB?/DB? 0.0019  -0.054 5.32 0.16
13 y =-0.001x? + 0.1223x + 2.2947 WB -0.001 0.122 2.294 0.20
14 Flower y =0.0329%? - 0.0417x + 4.6173 DB 0.033 -0.042 4.62 0.07
15 Width y = -9E-06X? + 0.0088x + 4.0595 WBxDB -9E-06  0.008 406  0.15
16 U5 L y =0.1173x2 - 1.0243x + 6.7546 WB/DB 0.117 -1.024 6.754 0.19
17 o> y = -2E-10x? + 3E-05x + 4.6073 WB?xDB? -2E-10 3E-05 461 0.14
18 y = 0.0002x? + 0.0188x + 4.6289 WB?/DB? 0.0002 0.018 4.63 0.07

o b 31 s 5y 01j5) WID (3l B g 335 o paliols) WXD, ol Lo (o sl 51 Juols ju3lio g (3l k) DB g (jly o) WB
(e B p9> 055 1 s (335 90 0J55) WID? 5 (3l b 5 0139 po> ol o paliols) WX D?
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Table 4- Fitted models and constants used to estimate the decorative traits of tulip cv. Yokahoma

Model . Tested Variables and their Fitted Coefficient and
Number De_f_‘?;its"ve Tested Model Relationship Constant ,
led s b5 (3901 Joa Luly 5 0 (031 5la ki oaud ohln b g <oy R
Jowe ) B ol o a b c
1 y =-0.0124x? + 1.2635x - 2.4145 WB -0.012 1.263 -2.41 0.68
2 Height of y =-0.8991x2 + 14.216x - 27.487 DB -0.899 14.22 2749 048
3 Flowering y =-0.0003x? + 0.1555x + 4.6551 WBxDB -0.0003  0.155 4655  0.66
4 Stem y = -4.6685x2 + 54.266x - 129.95 WB/DB -4.668 54.27 -129.95  0.38
5 J5 adle glas)l y = -1E-09x? + 0.0002x + 18.444 WB?2xDB? -1E-09 0.0002 18.44 0.66
6 y =-0.0062x? + 0.727x + 7.3229 WB?/DB? -0.006 0.727 7.33 0.48
7 y =0.0179x? - 1.2286x + 27.542 WB 0.0179 -1.228 27.54 0.37
8 Flower y =0.2967x? - 3.7559x + 18.513 DB 0.297 -3.756 18.51 0.07
9 Length y =0.0001x? - 0.0551x + 12.785 WBxDB 0.0001 0.055 12.78 0.26
10 U5 Jsb y =-1.1407x? + 13.083x - 30.553 WB/DB -1.141 13.08 -30.55 0.18
11 y = 5E-10x? - 6E-05x + 8.108 WB?xDB? 5E-10 -6E-05 8.11 0.29
12 y =0.0014x? - 0.1129x + 8.8759 WB?%DB? 0.0014 -0.112 8.86 0.07
13 y =-0.0079x? + 0.5941x - 6.0546 wWB -0.008 0.594 -6.05 0.26
14 Flower y = 0.2676x? - 3.484x + 16.196 DB 0.268 -3.484 16.20 0.08
15 Width y = -5E-05x2 + 0.0267x + 1.57 WBxDB -5E-05  0.027 157 0.5
16 U5 y =-0.0958x? + 1.4122x + 0.1064 WB/DB -0.096 1.412 0.106 0.15
17 o y = -2E-10x? + 3E-05x + 4.0244 WB?xDB? -2E-10 3E-05 4.024 0.14
18 y = 0.0015x? - 0.1263x + 7.5626 WB?/DB? 0.0015 0.126 7.56 0.08
(O 3 2 s Sl 339) WD (3l a3 g (559 o piliols) WXD, ol s o bl 51 Juols joslie 5 (5l 5k8) DB 5 (5l 35) WB
(3l 55 29> O 2 s (339 3 0l5) WD g (fl b 5 g pod ol o pilicls) W2XD?2
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Table 5- Fitted models and constants used to estimate the decorative traits of tulip cv. Rosalie
Model ) Tested variables and their Fitted Coefficient and
Number ~ Decorative Tested Model relationship Constant R2
Traits R - . K .. P T .
5 lows ot i ol (y90] Juto Luly,y 9 0 (4901 (5L puiio i (i3l Sl g g o
Je ) L ol o a b ¢
1 y = 0.0244x? - 0.966x + 33.759 wB 0.024 -0.966 33.76 0.68
2 Height of y=1.277x? - 14.823x + 71.154 DB 1.277 -14.82 71.15 0.30
3 flowerstem Y = -3E-05x2 +0.0691x + 15.099 WBxDB -3e-05 0069 1509 056
4 J5 4l slis) y = 0.8416x? - 4.3126x + 29.82 WB/DB 0.842 -4.312 29.82 0.30
5 y = -6E-10x? + 0.0002x + 21.076 WB?xDB? -6E-10 0.0002 21.07 0.56
6 y = 0.0057x? - 0.3493x + 33.378 WB?/DB? 0.0057 -0.349 33.38 0.30
7 y = 0.0083x? - 0.4916x + 13.665 wWB 0.0083 -0.491 13.66 0.32
8 Flower y =-0.0452x2 + 1.0966x + 1.3337 DB -0.045 1.097 1.34 0.29
9 length y = 2E-05x? - 0.0023x + 6.1246 WBxDB 2E-05 -0.0023 6.125 0.33
10 J5 Jsb y =-0.5727x% + 5.7722x - 7.7505 WB/DB -0.573 5.772 -7.750 0.06
11 y = -4E-11x? + 2E-05x + 5.7104 WB?xDB? -4E-11 2E-05 5.7 0.34
12 y =-0.0004x? + 0.076x + 4.1082 WB?%DB? -0.0004 0.076 4.11 0.29
13 y =-0.0011x? + 0.1242x + 1.8231 wB 0.0083 -0.491 13.66 0.32
14 Flower y =-0.1046x? + 1.5321x - 0.7307 DB -0.105 1.523 0.73 0.03
15 Width y = -2E-05x? + 0.0153x + 2.6202 WBxDB -2E-05 0015 262 020
16 U5 y =-0.3157x2 + 3.5978x - 5.262 WB/DB -0.316 3.597 -5.26 0.38
17 o y = -2E-10x2 + 3E-05x + 3.7963 WB2xDB? -2E-10  3E-05 3.80 0.22
18 y = -0.0005x? + 0.0572x + 3.3221 WB?/DB? -0.0005 0.057 3.32 0.03

ol b 31 s 5l 0139) WD (3l jhad g )39 o pialiols) WXD, ol o ] Lslg, 51 Juols uslie g (3l k) DB g (jly o) WB

(3l s 5o 0I5 2 o 0135 £33 ls5) WID? g (jly o 5 0139 p9 ol o piliols) W2XD?
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Table 6- Fitted models and constants used to estimate the decorative traits of tulip cv. Van eijik

Model . Tested Variables and their Fitted Coefficient and Constant
Number De_f_‘?;its"ve Tested Model Relationship D i3l Cali g g ;
0,lows e ol (y905] Juto O g 9 0 905l (Sl e R
Ry ol o 7 a b c
Jow (LR}
1 y =-0.0029x? + 0.6697x + 8.7171 WB -0.003 0.669 8.72 0.69
2 Height of y =-0.1462x2 + 3.8519x + 10.443 DB -0.146 3.852 10.44 0.68
3 Flowering y = -1E-04x2 + 0.0778x + 16.58 WBxDB -IE-04 0.078 16.58 0.72
4 Stem y = 1.0539%? - 14.397x + 75.117 WB/DB 1.054 -14.40 75.12 0.15
5 J5 adle glas)l y = -8E-10x? + 0.0002x + 22.643 WB?2xDB? -8E-10 0.0002 22.64 0.72
6 y =-0.0021x? + 0.3376x + 18.927 WB?/DB? -0.002 0.338 18.93 0.69
7 y =-0.0009%? + 0.1122x + 3.0008 wB -0.0009 0.112 3.00 0.07
8 Flower y =-0.2471x? + 3.2464x - 4.5558 DB -0.247 3.246 -4.55 0.17
9 Length y = -4E-05x? + 0.0222x + 3.124 WBxDB -4E-05 0.022 3.12 0.12
10 U5 b y = -0.7356x2 + 8.0293x - 16.059 WB/DB -0.736 8.029 -16.06 0.07
11 y = -2E-10x? + 3E-05x + 4.8571 WB?xDB? -2E-10 3E-05 4.86 0.11
12 y =-0.0017x? + 0.1526X + 2.7342 WB?%DB? -0.0017 0.153 2.73 0.16
13 y =0.0022x? - 0.1103x + 6.4797 WB 0.0022 -0.110 6.48 0.28
14 Flower y =0.1304x? - 1.4357x + 9.1259 DB 0.1304 -1.436 9.13 0.29
15 Width y = 3E-05x? - 0.0081x + 5.8589 WBxDB 3E-05 -0.008 5.86 0.31
16 U5 o y =-0.0065x2 + 0.0695x + 5.0957 WB/DB -0.006 0.069 5.09 0.31
17 o y = 1E-10x? - 7TE-06x + 5.322 WB?xDB? 1E-10 -7E-06 5.32 0.36
18 y =0.0009x? - 0.0577x + 6.0983 WB?/DB? 0.0009 -0.057 6.09 0.32
(O 3 2 s Sl 339) WD (3l a3 g (559 o piliols) WXD, ol s o bl 51 Juols joslie 5 (5l 5k8) DB 5 (5l 35) WB
(3l 55 29> ol 2 s (339 3 o)) WAD? g (fl b 5 g pod ol o pbiols) W2XD?2
Apricot beauty o8, d¥ Ly ST 45 K Olo et Cga Culi pdlie § cawlio g Jao -V Joas
Table 7- Fitted models and constants used to estimate the decorative traits of tulip cv. Apricot beauty
Model . Tested variables and their Fitted Coefficient and Constant
Numbgr De_lgc;;?tt;ve Tested Model reIatignship_ ‘ 0aws Wil ol g g ,
8l it Olio 0w 903l Joso O by 9 8 (901 (S ekl R
TSR Xt a b c
Joe (LY
1 y =-0.0053x? + 1.2902x - 2.8908 WB -0.0053 1.290 -2.89 0.85
2 Height of y = -0.09x2 + 10.298x - 18.07 DB 0.9 10.29 18.07 0.68
3 Flowering y =-0.0001x2 + 0.1681x + 8.7345 WBxDB -0.0001 0.168 8.73 0.82
4 Stem y =-0.0389x? + 9.1545x - 19.184 WB/DB -0.0389 9.154 -19.18 0.7
5 J5 Lo glas)l y = -1E-09x? + 0.0004x + 22.97 WB2?xDB? -1E-09 0.0004 22.97 0.83
6 y =-0.0065x? + 1.2482x + 4.01 WB?/DB? -0.0065 1.248 4.01 0.68
7 y =-0.0017x? + 0.1845x + 1.9913 wB -0.0017 0.184 1.99 0.31
8 Flower y =-0.5923%? + 7.6014x - 17.563 DB -0.592 7.601 -17.56 0.37
9 Length y = -3E-05x? + 0.0201x + 3.5503 WBxDB -3E-05 0.020 3.55 0.31
10 c y =-0.0628x2 + 1.2797x + 0.7819 WB/DB -0.063 1.279 0.78 0.26
11 Sk y =-1E-10x? + 2E-05x + 5.4883 WB2xDB? -1E-10 2E-05 5.49 0.26
12 y =-0.0042x2 + 0.3491x - 0.4263 WB?/DB? -0.0042 0.349 0.43 0.36
13 y = 0.0004x? - 0.0026x + 4.8317 wB 0.0004 -0.0026 4.83 0.29
14 Flower y = 0.054x? - 0.3786x + 5.642 DB 0.054 -0.0378 5.64 0.22
15 Width y = 2E-06x? + 0.0016x + 4.7868 WBxDB 2E-06 0.0016 4.79 0.27
16 Js L y = 0.0625x? - 0.5485x + 6.1757 WB/DB 0.062 -0.548 6.17 0.25
17 o y =-1E-11x? + 7E-06x + 4.917 WB2xDB? -1E-11 TE-06 4.92 0.27
18 y = 0.0002x? + 0.0057x + 4.8144 WB?/DB? 0.0002 0.0057 4.81 0.22

ol b 31 s 5y 0135) WID (3l B g 335 o paliols) WXD, ol Lo o sl 51 Juols juslio g (3l k) DB g (jly o) WB
(e B p9> 055 1 s (335 90 0J55) WID? 5 (3l b 5 0139 po> ol o paliols) WX D?
W2/D?
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Fig. 1- Regression between height of flowering stem with weight and relationship of tulip bulb weihgt and diameter of two
cultivars Royal virgin (1, 2 and 3) and Bonja luka (4, 5 and 6)
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Fig. 1- Regression between height of flowering stem with weight and relationship of tulip bulb weihgt and diameter in two
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Background and Objectives: Tulip flower is one of the most popular flowers in the world. This bulbous
flower has about 150 species with more than 6000 recorded cultivars. In the recent years, planting of ornamental
bulbous plants such as tulip has been common in many cities of Iran during Nowruz. Selection and order of the
bulbs often is done based on aesthetic and flowering factors. Feasibility of estimation of some aesthetic traits in
tulip cultivars can be a management approach in the cities, so that if urban managers in the landscape field know
the time and duration of flowering, they can have an exact plan for the tulip planting in the Nowruz. The study of
ornamental traits, flowering date and duration of tulip flower have been studied in the different climatic and
edaphic conditions. Tulip cultivars have prolong flowering periods that their flowering duration can match with
Nowruz are an apocopate option to use in the urban landscape of Mashhad. One of the methods to estimate the
vegetative and ornamental traits in the ornamental plants is prediction models using bulbous dimensions with
other plant part dimensions or combinations of them. In the current paper the study of the date of flowering and
its duration in the several cultivars was investigated. On the other hand an attempt has been made to establish a
best method for estimation of some ornamental traits in the tulip flower.

Materials and Methods: In the first part of the examination, six plots including six cultivated cultivars of
tulip with area of 5 m? were prepared. Weight and diameter of bulbs were measured before planting and
ornamental traits include height of flower stem, length and width of flower. Data from nearly 100 plants for each
cultivar were recorded. Regression analyses of WB, DB, WBxDB, WB/DB, WB?xDB? and WB?DB? versus
height of flower stem, length and width of flower were done. . Among tested models (linear, polynomial, power,
logarithmic and exponential) the models with highest R? values can be used for estimating of the mentioned
ornamental traits. The correlation coefficients and also constants (a, b and c) were reported. In the other part of
the examination, 23 cultivars of tulip in 15 plots with area of 20 m? were planted in the various parts of
Mashhad. Flowering date and also the duration of flowering from nearly 50 plants for each cultivar were
recorded.

Results: Results showed that the highest correlation between dimensions of bulbs (weight and diameter) with
height of flower stem (R?=0.88) was observed in weight of bulbs. Among of the tested models , the highest
coefficient of correlation was obtained in polynomial equation. The calculated correlation between weight and
diameter of bulbs with length and width of flower were low. In the Royal virgin cultivar, flower length with the
bulb weight and also multiple of the bulb weight and diameter significantly showed a positive correlation
(R?=0.88 and R?=0.81). In the other part of the current study, results indicated that the most of studied cultivars
showed different flowering dates and durations. According to the results, the most early-flowering cultivars
obtained from Copex, Yokohama, Happy generation and Apricot beauty. The most lately-flowering cultivar of
tulip in the present study was observed in Spring green.

Discussion: In the first part of the study, the developed models including WB, WBxDB and WB2xDB?2 that
have the highest R? levels in comparison with other models can be applied to estimate height of flower stem in
most of tulip cultivars. In the second part of the study, among of the 23 cultivars, only Apricot fox, Pretty lady,
Happy generation and Yokohama are advisable to plant in the urban landscape in Mashhad in order to have
flower during the Nowruz.
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