Effects of Calcium and Potassium Thiosulfate Applications Compared to
Sulfate Fertilizers on Leaf and Fruit Nutrient Concentrations and
Pomological Traits of Walnut (cv.Chandlr)

Abstract

Iranian walnut (Juglans regia L.) is one of the most important orchard products in Iran. Increasing yield and improving fruit
quality along with higher weight is the main goal of walnut producers around the world. To evaluate the effect of calcium
thiosulfate and potassium thiosulfate on improving walnut fruit quality, a study was conducted using a randomized complete
block design with three replicates in a six-year-old research orchard of tissue-cultured (self-rooted)i€handler cultivar at the
Khoram Dareh Agro-Industry. The experimental treatments includediCalcium thiosulfate (100 liters perhectare), Potassium
thiosulfate (100 liters per hectare), A combination of calcium thiosulfate and potassiumythiosulfate, Standard orchard
nutrition as the control (including 50 kg/ha of calcium potassium nitrate #,50 kg/ha of potassium sulfate +)150 kg/ha of
Solopotash + 7.5 liters/ha of high-potassium fertilizer). Results showed that the combined treatment of calcium,thiosulfate
and potassium thiosulfate significantly improved the quantitative and qualitative traits of the fruit’ This treatment resulted in
increaing: Fruit dry matter (5.3%), Fresh fruit weight (26%), Dry fruit weight (32.6%)nhorizontal diameter “diameter (8.2%),
Lateral diameter (6.4%), Fruit length (11.2%) imcompared to the control. The highest levels of leaf hitrogen, potassium, and
phosphorus were also observed in the treatment combininggpotassium thiosulfate;and calcium thiosulfate. In conclusion, the
combined use of potassium thiosulfate and calcium thiasulfate is recommended¢to increase the yield/and quality of Chandler
walnut fruit.
\
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Introduction

Potassium (K).and calcium (Ca) arexthe main/nutrients absorbed from the soil solution. The
physiological funetions of %K in plants_afe numerous, including enzymatic activation,
osmoregulation, and synthesis of carbohydrates, nucleic acids and proteins (Demiral and
Kdseoglu;,2005). The Ca, inS}s turn, has important functions in plant nutrition, which range
from being a‘stabilizing element of the cell wall to becoming a secondary messenger in the
cytoplasm (Le et'alg®1994). Ca and potassium in soil is not only affected by the amount of
other fertilizer.but also by the type of fertilizer (Le et al., 1994). The Persian walnut (Juglans
regia L.)\is one of the most important horticultural crops grown in Iran. Increasing fruit yield
and improving fruit quality with high weight, is the main goal of walnut in the world.
Effective nutrient management is a fundamental principle of sustainable agriculture. Given
the importance of Ca and K on the crop nutrition, and considering not only productivity but
also product quality, there is still uncertainty with respect to the nutritional management for
walnut tree production. However, it should be taken into account that for an optimal
nutritional management, fertilizer ratios should be modified according to the of the crop
(Bar-Yosef, 1999). This study aimed to investigate the effects of calcium thiosulfate and
potassium thiosulfate on walnut fruit yield and quality.

Materials and methods



The research was conducted using a randomized complete block design with three replicates
at the research orchard in Khormadareh Agro-Industry CO, located in the Zanjan province.
The treatments included the application of calcium thiosulfate at a rate of 100 liters per
hectare, potassium thiosulfate at a rate of 100 liters per hectare, a combination of calcium
thiosulfate and potassium thiosulfate, and a control group. The studied traits included fruit
length, fruit width, number of fruit per branch, fruit fresh and dry weight, dry matter of fruit,
leaf and fruit nutrient and yield. For each walnut fruit, three linear dimensions were measured
by using a digital caliper with the accuracy of 0.001 mm, including major diameter (Length),
intermediate diameter (Width) and minor diameter (Thickness). The fruit fresh and dry
weights were measured using an electronic balance. The kernel was then excised and the
kernel dry weight was measured and it was used to measure percentage kernel weight and
yield. Nutrient elements in leaf and fruit analyzed by Perkin-Elmer (1982) method.

Results and Discussion \

The results demonstrated that all treatments were efficient,in“preserving the quality and
improving walnut fruit production. Inyaddition, the combination of calcium thiosulfate and
potassium thiosulfate resulted in a signifieant increase in‘warious parameters compared to the
control. These parameters include dry matteryfresh hutveight and dry nut weight, horizontal
diameter, lateral diameter and length of fruit. The coqtrol group exhibited the lowest levels of
iron %. The highest of P and K and, N of leaves was measured in calcium thiosulfate in
conjunction with potassium thiosulfate treatment. “This is further supported by the fact that it
was found that with very high concentrations of K the fruit quality increased and yield of
fruit increased (Vasquez et al., 2005). The increment of K and ca increased weight of fruit
and horizontal diameter (Silva et al.,"2007).

Conclusions 4

The current findings indicated the importance of these essential elements (Ca and K) in
walnut orchards. According to the findings, the application of calcium thiosulfate in
conjunction, with p&.\ssium thiosulfate had beneficial effects on the absorption of other
elements and ‘could therefore improve yield in walnut orchards chandler cultivars. Use of
calcium“thiosulfate in conjunction with potassium thiosulfate can enhance some physical
and physiological traits of the fruit, leading to improved quality and quantity of walnut fruit.
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