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Nowadays, agricultural products are moving towards organic farming
in response to consumers' desire for healthier products. One of the
ways to produce and increase yield in these conditions is using
biological and organic inputs such as biochar and mycorrhiza.
Therefore, this experiment was conducted at Safadasht Golazin Agro-
industrial in Safadasht, Tehran, in order to investigate spinach yield.
The experiment was carried out as split plots in the form of a
randomized complete block design in 3 replications. The experimental
treatments included four levels of control, two, four, and six tons per
hectare of biochar as the main factor and two inoculation levels with
mycorrhiza and control as secondary factors. The results showed that
the effect of the investigated treatments on the measured traits was
significant. The highest plant height (15.24 cm), total chlorophyll
(2.44 mg/g fresh weight), root fresh weight (19.56 g), and shoot (30.95
g) at the application level of mycorrhiza and six tons of biochar per
hectare was observed. The effectiveness of mycorrhiza increased with
the increase of biochar level. In general, the results showed that the
synergism effect of biochar and mycorrhiza increased the yield of
spinach traits; this synergy can be one of the strategies to reduce the
consumption of chemical fertilizers.
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1- Plant height 1
2- Number of leaves 0.88™ 1
3- Leaf area 0.78" 0.85™ 1
4- Chlorophyll a 0.72**  0.61" 0.91™ 1
5- Chlorophyll b 053° 077" 083" 081" 1
6- Chlorophyll Total 0.51* 0.69™ 0.91™ 0.94™ 0.92™ 1
7- Root Fresh Weight 0.54* 0.24™ 0.69™ 0.27™ 0.29"™ 0.24" 1
8- Root dry Weight 0.49* 0.18™ 0.70™ 0.25™ 0.31"™ 0.19™ 0.96™ 1

9- Shoot Fresh Weight ~ 0.84™ 0.94™ 0.88™ 0.84™ 0.79" 0.81™ 0.47" 0.51" 1
10- Shoot dry Weight 0.81™ 0.83" 0.84™ 0.81" 0.76™ 0.80™ 0.52" 053" 093" 1
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Probability Level

Root Root Shoot Shoot

SOV. df :;?gnr:t ol;luL?:\?gs k?:; Chloracl)phyll Chlorophyll b Chl_?_:)?slhyll Fresh Dry Fresh Dry
Weight  Weight Weight  Weight
Block 2 0.103 0.1372 0.0053 0.0085 0.0132 0.0035 0.1895 0.0002 0.0065 0.0009
Biochar (B) 3 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001
BlockxB 6 05303 0.7309 0.1068 0.0527 0.0166 0.1669 0.4351 0.6497 0.05 0.6901
Mycorrhiza (M) 1 0.0021 0.0005 0.0009 0.0008 0.0001 0.0001 0.0001  <.0001  <.0001 <.0001
BxM 3 0.0293 0.0313 0.0419 0.1023 0.0763 0.0423 0.0214  0.0002 0.0084 0.0003

Erorr 8
C.V. - 4.85 4.02 4.44 3.78 291 2.94 7.51 6.11 5.76 6.84

S.0.V: Source of variation, df: degree of freedom, C.V.: Coefficient of variation. Significant at P < 0.05 and P < 0.01, respectively.

Ll (ot 390 Do 2 jleses 5l Glie 2 3 5y5Sbe gl (2305 T S

Probability Level

Biochar level df Plant Number of Leaf Area Chlorophyll Root Fresh Root Dry  Shoot Fresh Shoot Dry
Height Leaves Total Weight Weight Weight Weight
Control 1 0.8202 0.7074 0.6423 0.3904 0.377 0.1386 0.1506 0.0714
2 ton ha! 1 0.1712 0.044 0.09 0.0153 0.0352 0.0006 0.0094 0.0018
4 ton ha'! 1 0.119 0.0246 0.0426 0.0082 0.0048 <.0001 0.0013 0.0002
6 ton ha! 1 0.0006 0.0004 0.0006 0.0003 0.0002 <.0001 <.0001 <.0001

df: degree of freedom. Significant at P < 0.05 and P < 0.01, respectively.
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Biochar Mycorrhiza Number of Leaves Leaf2Area Chlorophyll Total Root Dry . Shoot II_)lry Weight
Level Level Per Plant (cm?) (mg/g fresh weight) Weight (g plant™) (g plant™)
Control Control _ 6.13¢e 14224 ¢ 1.73d 532¢e 6.62 ¢
Inoculation 6.23 ¢ 14548 e 1.77d 5.41 de 6.86 de
2 ton hat Control _ 6.54¢€ 151.09 de 1.81d 5.45d 6.93d
Inoculation 7.14d 163.39 cd 195¢ 5.72¢ 745¢
4 ton hat Control _ 7.33d 168.41¢c 193¢ 579¢c 745¢
Inoculation 8.0lc 183.13 b 2.09b 6.24 b 8.21b
6 ton ha Control 8.85b 193.89 b 2.15b 6.29b 8.31b
Inoculation 10.28 a 227.67a 244a 6.98 a 9.78 a

Means followed by similar letters in columns are not significantly different at 5% probability level by LSD test.
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