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Table 1- The properties of studied biochars in this experiment

e JE5 €9 P(g/kg) K(ghkg) N(g/kg)  EC (dS/im) pH
Type of biochar
PSS ) I 0.02 43 1.74 7.10
Biochar of straw wheat
& S Fj JE5 0.02 3.7 153 7.65

Biochar of straw rice
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Table 2- Formulation of nutrient solution in this experiment (meq L)

pais 2l Jsloxe 33 3 a1l Jslows oo aly Jglos clilé
Element Volume of base solution per liter of final solution  Base solution concentration
Gpas p pole
Macronutrient
KNOs3 6 101.10
Ca(N0s).4H:0 4 236.16
NH4H2PO4 2 115.08
MgSO4.7H> 1 246.48
Spas oS yole
Micronutrient
KCI 2 1.864
H3BOs 2 0.773
MnSQO4H20 2 0.169
ZnS04.7H0 2 0.288
CuS04.5H20 2 0.062
H2Mo004(%85 M00O3) 2 0.040
C1oH12FeN2NaOsg 0.1-0.3 30.00
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Table 3- ANOVA for the effect of biochar and nutrient solution on some charecteristics of strawberry

©la e a0be
Mean of squares
N K ; So G
SOV df " Sl UV e
sgw ol PNl g '°‘ o9 sope wtlo
Eruit Shoot Eruit lgR Numbgr of vield Alrbor_ne
Shoot fruit fresh weight
i JE) 2 066™ 0.71" 1.10° 2.68™ 2,607 46.10" 644,220
Biochr
e Jﬂm 4 1.86™ 0.33" 0.31" 6.86™ 149.72™ 149.12™ 3379™
Solution
Jgi:s)j ! 2 0.74™ 1.03™ 2.40™ 11.82™ 1080™ 306.22™ 31937
Ssl - . .
8 0.06" 0.04"s 0.05" 0.27m™ 22.56 84.16 679
Bolck
s
28 0.13 0.11 0.38 0.25 1.24 68.08 311.22
Erorr
Ol - 13.94 8.80 6.95 7.31 6.79 6.24 11.84
CV (%)

S me pA NS o3 B ) Jlain] paws (5 45 xe S5 4 * T
*: Significant at 5% level, **: Significant at 1% level, ": Non-significant.

¥ Jos aald!
Continue to Table 3
MS
Fe P
SOV 0l T e Ll plal o mlon el
Fruit Shoot Fruit Shoot
3% 5 00018”  0.060” 00051  0.0015™
Biochr
wl ‘Jjbu 4 0.0026™ 0.056™ 0.0015M 0.0011*
Solution
e 2 0.0026™ 0.087 0.0049™ 0.003™
B*S
Sok 8  0.0000m 0.0017"ms 0.00022m 0.0012*
Bolck
s
28 0.003 0.0015 0.00076 0.0001
Erorr
(t)cv - Ax W/SA WY/YY AYY

WGy me pA NS o )3 B gV Jlein] plaw 3 Jby pxe s 4 F gFF
*: Significant at 5% level, **: Significant at 1% level, "™: Non-significant.
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Figure 1- Comparison mean of the effects of various biochar and nutrient solutions on shoot fresh weight of strawberry

(FO, Non chemical fertilizer, F50 and F70, 50 and 70 % of the plant's natural requirements, R1 and R2, Biochar of straw rice 1.5 and
3 % respectively, W1 and W2, Biochar of straw wheat 1.5 and 3 % respectively, B0, Blank). (Tukey, p<0.05)
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Figure 2- Comparison mean of the effect of various treatments of biochar and nutrient solution on number fruits of
rawberr
(FO, Non chemical fertilizer, F50 and F70, 50 and 70 % of thst: pallan?'i ngtural requirements, R1 and R2, Biochar of straw rice 1.5 and
3 % respectively, W1 and W2, Biochar of straw wheat 1.5 and 3 % respectively, BO, Blank) .(Tukey, p<0.05)
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Figure 3- Comparison mean of the effect of various treatments of biochar and nutrient solution on yield of strawberry

(FO, Non chemical fertilizer, F50 and F70, 50 and 70 % of the plant's natural requirements, R1 and R2, Biochar of straw rice 1.5 and
3 % respectively, W1 and W2, Biochar of straw wheat 1.5 and 3 % respectively, B0, Blank). (Tukey, p<0.05)
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Figure 4- Comparison mean of the effect of various treatments of biochar and nutrient solution on the percentage of

nitrogen in a) fruit and b) shoot of strawberry
(FO, Non chemical fertilizer, F50 and F70, 50 and 70 % of the plant's natural requirements, R1 and R2, Biochar of straw rice 1.5

and 3 % respectively, W1 and W2, Biochar of straw wheat 1.5 and 3 % respectively, BO, Blank). (Tukey, p<0.05)
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Figure 5- Comparison mean of the effect of various treatments of biochar and nutrient solution on potassium content in a)
fruit and b) shoot of strawberry

(FO, Non chemical fertilizer, F50 and F70, 50 and 70 % of the plant's natural requirements, R1 and R2, Biochar of straw rice 1.5 and
3 % respectively, W1 and W2, Biochar of straw wheat 1.5 and 3 % respectively, BO, Blank). (Tukey, p<0.05)
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Figure 6- Comparison mean of the effects of various biochar and nutrient solutions on the amount of
phosphorus in A) fruit and b) shoot of strawberry
(FO, Non chemical fertilizer, F50 and F70, 50 and 70 % of the plant's natural requirements, R1 and R2, Biochar of

straw rice 1.5 and 3 % respectively, W1 and W2, Biochar of straw wheat 1.5 and 3 % respectively, B0, Blank).
(Tukey, p<0.05)
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Figure 7- Comparison mean of the effects of various biochar and nutrient solutions on the amount of iron in A) fruit
and b) shoot of strawberry

(FO, Non chemical fertilizer, F50 and F70, 50 and 70 % of the plant's natural requirements, R1 and R2, Biochar of straw rice
1.5 and 3 % respectively, W1 and W2, Biochar of straw wheat 1.5 and 3 % respectively, BO, Blank). (Tukey, p<0.05)
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Introduction: One of the main factors in increasing the quantity and quality of crops is increasing soil
organic matter. Biochar is a form of material burned in special conditions and added to soil as organic material,
which increases soil organic matter and reduces environmental hazards. The increase in organic matter improves
the physical, and chemical properties of the soil, and ultimately increases the absorption of the elements by the
plant. Biochar is one of the methods for increasing organic matter in the soil, which is produced by burning in
low oxygen conditions. There are many studies that show that the use of coke can be beneficial for plant growth.

Fragaria ananasa is an important plant in nutrition of human that cultivated extensive area of the world. The
purpose of this study was to investigate the effect of two types of biochar produced from wheat and rice straws
on some of the characteristics of strawberry cv. Kurdestan.

Materials and Methods: This research was conducted as a factorial based on a randomized complete block
design with three replications. Each block contained 15 pots and 45 plants were planted in each pot. The
treatments included 1.5 and 3% of the two types of straw, wheat and rice residues, along with three levels of
chemical fertilizer containing zero, 50 and 70 % of the plant requirements. In order to prepare the biochar, wheat
and rice straw separately put in a special container made for this purpose and were placed in an electric furnace
at 550 °C for 2-2.5 hours. In this research, yield, fresh weight of the plant, number of fruits were measured by
conventional methods. The amount of nitrogen, phosphorus, potassium and iron elements in two parts of the fruit
and shoot were measured by Kjeldahl method, spectrophotometry, flame photometric sulfuric acid digestion and
atomic absorption spectrometry, respectively.

Results: The results showed that the highest fruit yield was obtained in 70 % of fertilizer application and 3%
of wheat straw (83.3 g per plant). Reason of increasing yield was to provide elements and improved conditions
of soil. The results showed that the increase in the amount of chemical fertilizer and biochar significantly
increased the plant yield. The greatest effect of biochar was observed when the chemical fertilizer has been
sufficiently provided. The results showed that in the treatment of 70% of fertilizer requirement, using wheat and
rice straws, nitrogen content increased to 0.7 and 0.5 g/100g of dry matter, respectively. The results have shown
that the use of biochar has led to an increase in the fresh weight of the aboveground of the strawberry plant. The
amount of phosphorus was 0.31 g/100g of fruit in the absence of chemical fertilizer and biochar. By increasing
the requirement to 70% of chemical fertilizers plus 3% of rice straw the amount of phosphorus in the fruit
reached to 0.37 g/100g . Results showed that the highest amount of iron in the fruit is found in 70% of fertilizer
and 3% of biochar, equal to 13.5 mg/100g in the fruit. Also, the highest amount of iron in the aboveground
obtained at the same treatment with 14.8 mg/ 100g.

Discussion: The burning of plant remains naturally induced a lot of damages on the farm, causing soil
degradation and reduces plant yield. The results of this study and other researchers show that the use of biochar
is an appropriate method for converting plant debris into useful material. The increase in the amount of biochar
will improve the absorption of the elements needed by the plant. As a result, providing the nutrients needed for
the plant will perform better. In general, the results showed that use of both types of biochar has a very beneficial
effect on strawberry plants, and the biochar derived from wheat straw have better effect than rice straw on the
plant quality and quantity properties. The fruits have been improved by using biochar and chemical fertilizer.
This indicates the basic role of the chemical fertilizers that cannot be completely eliminated and should only
reduce their consumption.
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