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Abstract

Background and objectives: Different plants from different climates are collected according to the objectives of botanical
gardens. Climate is one of the important ecological factors that has the greatest impact on the longevity of plants. Changing
the location of the plant from a dry to a humid climate may cause stress and change in vegetative behavior. Therefore, the
selection of plants for each region should be based on climate knowledge. The objectives of this research included
investigating the effect of climate and nutritional treatments on the growth of wild almond (Prunus scoparia Schneider).
Methodology: This research was conducted by two related experimental methods. One of which included investigating
the effect of climate on the growth of wild almond in Nowshahr Botanical Garden in Nowshahr county in north of Iran and
the other one was the nutritional treatments on the seedlings of the wild almond in the Garden. The investigated factors in
the climate effect test included the species of wild almond, environmental indicators and soil. The nutritional treatments
were carried out as a completely randomized factorial design in three replications in the nursery section that the test factors
were three levels of calcium nitrate as foliar spraying with a concentration of zero (control), 5 and 7.5 mM and two levels
of potassium sulfate as foliar spraying with a concentration of zero (control) and 6 mM. The time of conducting this
research was from 2017 to 2022. The seeds of the wild almond species were collected from the heights of Ghatour valley
from Rahal village to Ghatour district located in Khoy county, Iran with an altitude range of 1492 to 1873 meters above
sea level. Some parameters related to soil, plant and climate were evaluated at the same time as the experiment started in
Nowshahr and Khoy counties. After the seeds germinated and the seedlings emerged from the soil, nutrition treatments
were carried out by spraying potassium sulfate and calcium nitrite.

Results: The results of the experiments showed that Nowshahr's climate had a significant effect on the growth indicators
of almond species from temperature, humidity, evaporation, sunny hours and ice days. The highest photosynthesis rate of
2.45 mg/fresh weight and the highest plant transpiration rate of 1.35 mmol/square meter per second were observed in Khoy
climate. The lowest root length in Nowshahr Botanical Garden was 63.32 cm with the highest share of leafless branches at
60.98%. Correlation relationships of root length in the soil and the intensity of leaf fall (leafless branches) show a
significant positive correlation at the 1% level with the amount of plant transpiration. The results of the test data showed
that the use of potassium sulfate compared to the control seedlings, led to an increase in the amount of plant growth and,
as a result, expanded the canopy width. In this research, the relationship between calcium absorption and transport in the
plant showed that the reduction of calcium in the leaf tissues in the control seedlings decreased the resistance of the plant
to maintain the leaves. Calcium foliar application increased the amount of calcium in leaf tissue in almonds. One of the
effects of this phenomenon is the increase in the durability of almond seedlings to about 30%.

Conclusion: Foliar treatments of potassium and calcium nutrients, although to some extent increased the durability of
almond seedlings during the experiment, but the growth disorders caused by the effect of climatic factors prevailed over
the nutritional treatment. Therefore, the seedlings could not successfully adapt to the new environment even with the help
of nutritional behavior.
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Table 1. Variance analysis of factors related to climate, species and soil in almond growth

Means of square

Source of variation df Maximum Minimum . Relative .
Rainfall - Evaporation Sunny hours Ice days
temperature temperature humidity
Climate 1 47.524™ 665.856" 235317.1*" 2380.84™  45497.72"" 13123993.6™ 28196.1 **
Error 8 1.342 0.165 1298.4 1.926 1651.21 274.6 3.05
CV (%) - 5.15 6.35 4.64 2.16 13.17 1.04 3.26
Means of square
Source of variation d.f Photosynthesis Transpiration Root length Branlc':e };\\;lethout
Species 1 3.856™ 2.862™ 2732.739™ 8264.82™*
Error 8 0.003 0.003 2.764 2.265
CV (%) - 3.21 6.7 2.08 5.55
o Means of square
Source of variation d.f - — - - -
pH Electrical conductivity Soil saturation Organic matter
Soil 1 0.852™ 2.57 2042.326 ™" 36.71™
Error 8 0.006 0.0076 3.191 0.032
CV (%) - 1.08 5.61 3.09 6.44

** : Significant at p<0.01
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Table 2. Comparison of average indicators related to climate, species and soil in almond growth
Climatology indicators

Factor County Maximum Minimum Rainfall ~ Relative Evaporation

temperature (°C) temperature (°C) (mm) humidity (%) (mm/day) Sunny hours lee days
Climate Nowshahr 20.28 P 14.56° 1263.22 79.4% 240.96 503" 0.4°
Khoy 24.64 2 -1.76° 292.98° 48.54° 375.86* 279422 106.6 *
Plant growth indicators
Factor County . C Transpiration Branch without
Photosynthesis (mg. wet weight ') (Mm.m2.s) Root length (cm) leaves (%)
Species Nowshahr 1.212° 0.288° 63.32" 60.982
P Khoy 2.454° 1.35¢ 96.388* 3.73"
Soil indicators
Factor County pH Electrlii Sc/(lrrllcli)uctlwty Soil saturation (%) Organ(l(;) ;natter
Soil Nowshahr 7.01° 1.04° 71.96* 4.69°
Khoy 7.59% 2.06° 43.38° 0.86°
Means followed by similar letters in each column and each factor do not differ significantly in the LSD multi-domain test (P<0.05).
ol sl asls Kied copo Y S
Table 3. Correlation coefficient of climatic indicators
Maximum Minimum . Relative . Sunny
temperature temperature Rainfall humidity Evaporation hours lee days
Maximum temperature 1
Minimum temperature 0.000™ 1
Rainfall -0.216™ 0.903™ 1
Relative humidity -0.01 s -0.999* 0.909™ 1
Evaporation -0.03 1 -0.997* -0.891™ 0.996™ 1
Sunny hours -0.025ms -0.996™ -0.899* 0.994 0.997* 1
Ice days -0.236™ 0.88"™ 0.797™ -0.872" -0.881™ -0.877" 1

**: Significant at p<0.01; ns: non-significant
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Table 3 (continued). Correlation coefficient of species and soil indicators
Photosynthesi Transpiration Root Branch pH Electrical Soil Organic
s length  without leaves conductivity saturation  matter

Photosynthesis 1
Transpiration 0.000" 1
Root length 0.029 0.0996™ 1
Branch without leaves -0.011" 0.995** 0.995** 1
pH 1
Electrical conductivity 0.000™ 1
Soil saturation -0.098 1 0.971** 1
Organic matter -0.93 1 0.988" 0.955™ 1

**: Significant at p<0.01; ns: non-significant
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Table 4. Analysis of variance of the effects of potassium sulfate and calcium nitrate on evaluation indicators
in almond

Means of square

Source of variation d.f Tk Crown Crown Leaf

diameter height width  length width

Potassium  Calcium

Durability Photosynthesis Transpiration of leaves  of leaves

Potassium sulfate 1 0.013"  17.622” 136235 0.296™ 0.003" 36.889™ 0.14* 0.005 ™ 0.493"  0.001 ™
Calcium nitrate 2 0.001™  0.048™  0.09™ 0.03™ 0.001™ 0.045™ 0.001 ™ 0.001 ™ 0.005™  0.113™
Potassium sulfate < = jo 10 g 76m 03785 0.06™ 0001™ 03597 0.008 ™ 0.001 0.027  0.001™
Calcium nitrate

Error 12 0.004 0.282 0355 0.105 1.169 0.028 0.001 0.002 0.005
CV (%) - 25 0.69 087 674 1.79 14.18 11.55 4.4 558

**: Significant at p<0.01; *: Significant at p<0.05; ns: non-significant



Yy

ool 53 s b5l o ls S O 2 s ety O s Ol A 5SS le g lis =0 J 5o

Vooled VY i ol e s SR Clided el a2

Table 5. Comparison of the average effects of potassium sulfate and calcium nitrate on evaluation indicators in

almond
Tmnk Cr_own Crown Leaf Leaf width  Durability Photosynth§s1s . Transpiration Potassium - Calcium
Treatment Treatment level  diameter height width (cm) length (cm) %) (mg. wet weight (Mm.m2.s1) of leaves of leaves
(cm) (cm) (cm) ’ D o (%) (%)
Potassium sulfate 0 (Control) 0.577° 76.02° 66.03° 493° 1.52° 10.75 ¢ 1.08° 0.277* 0.94° 1.21*
6 Mm 0.732* 782 71.53% 4.67° 1.49° 34.3% 1.26° 0.291* 1.27* 1.2°
0 (Control) 0.681* 76.92* 68.81% 4.72° 1.51* 11.32°¢ 1.17* 0.282* 1.08° 1¢
Calcium nitrate 5 Mm 0.7° 77.02* 68.64* 4.86° 1.52* 28.12° 1.18* 0.286* 111 1.19°
7.5 Mm 0.713* 77.09* 68.88 2 4.82° 1.5° 32.19* 1.18* 0.279* 1.14* 1.35*°

Means followed by similar letters in each column do not differ significantly in the LSD multi-domain test (P<0.05).
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Figure 1. Comparison of the average interaction effects of potassium sulfate and calcium nitrate on the

durability of almond seedlings
Means followed by similar letters in each column do not differ significantly in the LSD multi-domain test (P<0.05).
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Figure 2. Comparison of the average interaction effects of potassium sulfate and calcium nitrate on the crown

height of almond
Means followed by similar letters do not differ significantly in the LSD multi-domain test (P<0.05).
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