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Table 1- Sari Environmental conditions during the investigation of two varieties of strawberry culture conditions (Statistics
office of meteorology)

unit Spring Winter Fall
Minimum Temperature °C 13.5 5.02 10.31
Maximum Temperature °C 22.8 14.73 20.09
Mean Temperature °C 18.1 9.74 15.20
Sun Shine Hours of daylight 652 137.5 166.9
Relative humidity JA 76 717 71.5
Precipitation mm 169.4 234.1 268.2
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Table 2- Final concentration of nutritional elements of two varieties of strawberry in soilless culture

Microelements

Macro elements

Boro :
Molybdenum Manganes  Copper  Zinc  Iron Magnesium Potassium  Phosphorus Fertilizer
n .

(Mo) 5 ¢ (Mn) (Cu) (Zn)  (Fe) Mg) (K) (P) Nitrogen name
Phosamco

0.03 0.2 13 1 07  0.07 1.8 70 40 100 .1

(gLl
- 0.02 0.05 0.05 0.05  */0) 0.50 20 20 20 Max 20%
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Table 3- Analysis of variance for quantitative characteristics of two strawberry cultivarsin soilless culture

mean squares

Crown 5 leaves characteristics root
@<
o e o e o e T s
< % g % g. g % = gT °< «2 (m; % gz § §. a source of
@ 2 = = ..
= g 2 é @ 2 é & Ué 5 & g E < § 53 & variation
) = & B F g ©® 5§ Z :
g num g g cm g g cm cm ml g g / . / cm
104.1™  013™ 053" 104™  010™  0.003™ 0034™ 0089" 034™ 453%™ 897" 33" 33™ 133™ 7.008™ 1 cultivar
298 0.8 0.50 0.42 0.38 0.015  0.099 0.44 0.19 1.62 0.57 7.63 55 5.5 272 7.2 3 error
6.2 42.8 22.44 21.20 15.27 17.82 15.62 5.19 6.30 7.6 2295 2277 16.83 298 67.3 10.4 - cv

* ** significant level in 0.05 and 0.01 respectively.
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Figure 1- Mean comparison of root volume (up) and root
fresh weight (down) of two strawberry cultivars in soilless
culture.
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Table 4- Analysis of variance for quantitative characteristics of two strawberry cultivarsin open field soil culture

mean squares

Crown 5 leaves characteristics root
f
= o _ < < — _ o source o
5 S- S S c:‘: 5 S = é- g § 3 ,2? é = S c:‘: 3 i o é 3 § df variation
o o I QR » I o 2 @ » = Ll g, I QR » 5] =03 = a0 I
g & =& & F - 5 g = =& ElE ¢ & 5 2
num g g cm g g cm cm em’ g g /. . / cm cm
0.76* 1.08% 7.2% 0.4*  0.419* 1.2% 51F 15.48* 0.8* 0.067™ 0.631* 748.1% 1134.3* 459.3* 189.2* 0.001* 1 cultivar
0.042 0.021 0.23 0.02 0.014 0.023 3.12 6.72 0.06 0.011 0.052 3.16 3.12 3.1 1.9 0.003 3 error
15 16.6 16.7 15 18 12 16 23 18 21 21 9.4 4 20 9.9 10.4 - CvV
* ** significant level in 0.05 and 0.01 respectively.
S oS 3 S8, s ety 5 b S p Sliv o Sle anglie -0 Jyu
Table 5- Mean comparison of leaves, crowns and roots char acteristics of two strawberry cultivarsin soil culturein Sari Mazandaran
Crown 5 leaves characteristics root
=) =)
z o = = £ o T s z £ m 5 2 5 z g S
E 2 5 g =3 g = & & E 3 Eol N & 2 8 & &
num g g cm g g cm cm cm’ G /. /. /. cm Cm
2.33* 1.3° 4% 1.33* 0.83* 2.84* 13.36* 7.15% 3.16° 2% 30° 52.5° 17.5° 19.5° 0.06* amarosa
1.66° 0.45° 1.8° 0.8° 0.14° 0.6° 7.53 3.9° 1* 0.57° 7.6° 30° 0° 8.26° 0.04° gaviota

Numbers followed by the same letter are not significantly differentns (P<0.01).
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Table 6- Analysis Rhizospher e soil of two varieties of strawberry in soil cultivation

Electrical Microelements Macro elements
conductivity

EC - Copper Zinc Iron Manganes  Potassium  Phosphoru  Nitroge cultivar %
-

b (Cu) (Zn) (F)  e(Mn) ) s (P) n(N)

dS/cm - mg kg! mg kg! mg kg! mg kg mg g’ mg g’ mg g’
0.64 7.35 11 6.85 23.49 14.96 387.97 54.32 16 camarosa 1
0.64 7.58 6.83 2.97 22.96 12.13 339.27 232 16 Gaviota 2

itical
<2 6-7 1 1 10 8 250300 7-10 10 Critica 3
limit*

*Optimum level of elements from Malakuti et al., (2005)
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Table 7- Micronutrients and macronutrients concentrationsin plant leaves two cultivars of strawberry and optimized

Microelements Macro elements
Copper Zinc Iron Manganese  Potassium  Phosphorus Nitrogen cultivar row
(Cu) (Zn) (Fe) (Mn) (P) N)
mgkg'! mgkg'  mgkg' mg kg'! mg g’ mg g’ mg g’
13.37 31.78 290.24 107.37 18.3 3.5 29.2 camarosa 1
17/34 18.72 268.24 90.87 33.4 39 20.5 Gaviota 2
10-20 40-70 100-170 70-100 20-30 2-3 30-40 optimum” 3

*Optimum level of elements from Malakouti et al., (2005)
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ABSTRACT

Background and Objectives: Strawberty as a model plant in horticulture included many
cultivars with special climatic and nutritional requirements. ‘Camarosa’ is the most cultivated
cultivar in Mazandaran province, and the efforts of strawberry growers to alternate this cultivar
with ‘Gaviota’ were not successful. The purpose of this research was to evaluation and
comparison of characteristics of Camarosa and Gaviota in soil and soilless cultures to find the
causes of unsuccessful culture of Gaviota in Mazandran Province.

Material and Methods: Two separated experiments performed synchronously in open
filed soil and soilless cultures with Camarosa and Gaviota cultivars in complete random design
with three replications. Vegetative characteristic, yield and nutritional elements in rhizosphere
and leaves were evaluated.

Results Discussions: In soilless culture the differences of Camarosa and Gaviota cultivars
was not significant except for fresh weight and volume of the root system. Average of root
volume and fresh weight of Camarosa 19.5 cm?® and 13.7 g, were higher than Gaviota with 14
cm? and 6.96 g, respectively. However, in soil culture almost all of the traits were significantly
higher in Camarosa than Gaviota. Results of nutrition concentration analysis in rhizosphere
showed the rate of Zn and Cu were exposed to maximum range of nutrient elements due to
over-consumption of chemical fertilizers in strawberry fields in north of Iran and purpose the
negative effects of elements as most important cause in unsuccessful soil culture of Gaviota in
Mazandaran province. Although hen fertilizers added to soil in high volume (40 tonHa™)

annually and resulted too high percent of N, in soil (16%) it was not related to increase leaf N
of plants and N concentration of leaves were lower than optimum range (3-4%). Potassium
absorption efficiency in Gaviota was more than Camarosa but it seems that sensitivity of
Gaviota to Cu toxicity is higher than Camarosa as well.

Conclusions: The cultivars Camarosa and Gaviota did not show significant difference in
many traits in open field soilless culture so it seems that the lack of success in soil culture of
Gaviota is not associated to climate conditions. The undetlying problem of Gaviota is related
to soil and nutrition aspects like Cu toxicity. To success culture of Gaviota in Mazandran
Province, it is recommended to perform perfect nutrition management in soil culture or using

soilless medium.

Keywords: Gaviota, Camarosa, Nutritional elements, Hydroponic.
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