: Print ISSN: 2322-2
@ Journal of Plant Production Research rint ISSN: - 2322-2050
Online ISSN: 2322-2778

Gangan e hwnity of Agrka kare
SZevcee 034 Mt Rercurcen

Investigation of Growth and Photosynthetic Characteristics of
Strawberry Daughter Plantlets Influenced by nitrogen
fertilization of maternal plants

Amir Ali Mohammadi™, Mehdi Hadadinejad?, Kamran Ghasemi®

1. Corresponding Author, Ph.D. Student in the Physiology of Production and Post-Harvest of Horticultural Plants,
Dept. of Horticultural Sciences, Gorgan University of Agricultural Sciences and Natural Resources, Gorgan, Iran.
E-mail: amiralimohammadi72@yahoo.com

2. Dept. of Horticultural Sciences, Faculty of Crop Sciences, Sari Agricultural Sciences and Natural Resources University
(SANRU), Sari, Iran. E-mail: mehdihadadi@gmail.com

3. Dept. of Horticultural Sciences, Faculty of Crop Sciences, Sari Agricultural Sciences and Natural Resources University
(SANRU), Sari, Iran. E-mail: kamranghasemi63@gmail.com

Article Info ABSTRACT
Article type: Background and Objectives: Strawberry is a herbaceous perennial plant
Full Length Research Paper  that is mainly propagated using daughter plants obtained from runners in
the form of bare roots from December to February from the nursery or
. ) ) propagation center. Typically, runners with larger crown diameters produce
Article history: - . .
Received: 09302023 a higher number of flowers and consequently have higher yields. Proper
Revised: 11.04.2023 nutrition is one of the factors affecting crown diameter. Nutrition during
Accepted: 12.02.2023 the induction of flowering period is very important for improving
flowering. High nitrogen levels during summer may increase crown
formation and generally increase production. In this research, application

Keywords: of different amounts of nitrogen fertilizer on mother plants during spring
Anthocyanin, and fall seasons was carried out to determine its effect on the quantitative
Bare root transplant, and qualitative traits of the produced runners.

Fall nutrition,

Spring nutrition Materials and Methods: The research was conducted under field

conditions in soil beds. Camarosa cultivar plantlets were obtained from a
reputable nursery and planted in March 2017 with 40 cm spacing between
plants in two rows on ridges in Ghaemshahr. The experiment was carried
out as a factorial based on a completely randomized block design with
spring fertilization at three levels (0, 150 and 300 kg/ha nitrogen) and fall
fertilization also at three levels (0, 50 and 100 kg/ha nitrogen) with three
replications (each replication containing 4 plants). Spring fertilization (S)
was applied in three splits during March to April (March 30 to April 26)
every week and fall fertilization (F) was also applied from Early to late
September (September 7th to September 28th) in 2017 on mother plants
every week. Then in late November, daughter plantlets were separated and
planted separately based on each treatment. After planting the seedlings, no
fertilization was applied in order to determine the effect of fertilization of
mother plants on the growth and yield of produced plantlets. Subsequently,
the fruits were harvested from early May and transferred to the laboratory.
Then morphological, biochemical traits of the fruits as well as
photosynthetic traits of the plants were evaluated.

Results: The results showed that nitrogen consumption of 150 kg/ha in
spring and 100 kg/ha in fall resulted in the maximum fruit length of 3.91
cm. The use of fall fertilizer of 100 kg/ha has resulted in the highest fruit

o



weight of 15.24 gr. Although this value was not significantly different from
other high levels of nitrogen. The use of fall and spring fertilizer decreased
the soluble solids and anthocyanin, so that the highest amount of soluble
solids (8.47) was observed during the application of fall fertilizer and the
time of application of spring fertilizer in the amount of 150 kg/ha, at the
rate of 9.66. The amount of anthocyanin was at the highest level from the
control treatment to the simultaneous application of 150 kg/ha in spring
and 50 kg/ha in fall, and after that it was similar to soluble solids with a
decrease. Excessive consumption of nitrogen fertilizer disrupts the balance
of beneficial fruit compounds and increases fruit nitrate content. Increased
over-consumption of nitrogen fertilizer leads to disruption of fruit
compound balance such as vitamin C, anthocyanin, and other secondary
metabolites. Fall nitrogen application had a more significant effect on
increasing photosynthetic parameters and chlorophyll fluorescence including
net photosynthesis and maximum quantum yield of photosystem 1.

Conclusion: Overall, the results showed that nitrogen fertilization has a very
great impact on the production of strong plantlets. According to the obtained
results, application of 100 kg/ha of nitrogen in fall can be recommended for
production of healthy strawberry plantlets with high numbers.
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Table 1. Soil characteristics used in soil cultivation of strawberry cv. Camarosa in Qaemshahr city.
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Table 2. Analysis of variance for morphological and biochemical characteristics of strawberry daughter
plantlets under spring and fall nitrogen fertilization conditions.
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Fig. 1. The effect of spring and fall nitrogen fertilizers of the previous year on fruit length (a), weight (b) and
anthocyanin (c) in daughter plants.

S0+FO0: control, SO+F50: 50 kg fall fertilizer, SO+F100: 100 kg spring fertilizer, S150F0: 150 kg spring
fertilizer, S150F50: 150 kg spring fertilizer+ 50 kg fall fertilizer, S150F100: 150 kg spring fertilizer+ 100 kg of

fall fertilizer, S300F0: 300 kg of spring fertilizer, S300F50: 300 kg of spring fertilizer + 50 kg of fall fertilizer,
S300F100: 300 kg of spring fertilizer + 100 kg of fall fertilizer.
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Fig. 2. The effect of fall nitrogen fertilizer on the number of flowers (a), soluble solids (b), inhibition
percentage (d), yield(f) and the effect of spring fertilizer on the soluble solids(c) and inhibition percentage of
free radicals (e) in daughter plant.

F50: 50 kg fall fertilizer, F100: 100 kg fall fertilizer, S150: 150 kg spring fertilizer, S300: 300 kg spring fertilizer.
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Table 3. Analysis of variance for photosynthetic and fluorescence characteristics of strawberry daughter
plantlets under spring and fall nitrogen fertilization conditions.
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Fig. 3. The effect of spring and fall nitrogen fertilizer on transpiration (a and b) and net photosynthesis (e and f)
and the effect of fall nitrogen fertilizer on vapor pressure difference (c), stomatal conductance (d), and primary
fluorescence (g) and maximum fluorescence (h) and maximum quantum efficiency of photosystem 2 (i).
F50: 50 kg fall fertilizer, F100: 100 kg fall fertilizer, S150: 150 kg spring fertilizer, S300: 300 kg spring fertilizer.
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