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ABSTRACT

The purpose of this study was to investigate the effect of biochar and mycorrhizal fungi on growth, plant biomass and
some nutrients of two parsley cultivar. A factorial experiment based on completely randomized design with three
replications was conducted. The first factor was parsley variety at two levels (crispum and neapolitanum).
Application of biochar at three levels (0, three and six percent of soil weight) was used as the second factor. While,
application of Arbuscular mycorrhizal fungi in two levels (mycorrhiza and non mycorrhiza) was considered as the
third factor. The results showed that the highest fresh and dry weights of aerial parts (210.218 and 64.8783 gr,
respectively) was related to crispum cultivar with applications of mycorrhizal and biochar 3%. The highest fresh and
dry weights of root (70.74 and 18.68 gr, respectively) and the highest colonization rate (96%) were observated in
neapolitanum cultivar using mycorrhizal and biochar 3%. The highest amount of sodium, potassium, nitrogen and
copper was obtained by application of biochar 6%. Mycorrhizal treatmeant also increased the concentration of
magnesium, iron, copper and calcium in both neapolitanum and crispum cultivars. Finally, the highest amount of
phosphorus (8918.678 ppm) was observed in neapolitanum cultivar with application of mycorrhizal and biochar 6%,
while the highest concentration of manganese (50.7296 ppm) was obtained in crispum cultivar using mycorrhizal and
biochar 6%. In general, in this study, application of biochar led to better colonization of parsley root with mycorrhizal
fungus. Therefore, it can be concluded that the combined use of biochar and mycorrhizal fungi provides better
conditions for achieving sustainable agricultural goals and increasing the growth of parsley.
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Table 1. Some physical and chemical properties of soil and biochar.

EC Organic matter ~ Organic Carbon Mg Na Fe Lime Porosity N P
pH Texture
(ms/cm) (%) (ppm)  (ppm)  (ppm) (%) o) (%) (mgkg)
583.8 782 518 1375 0050  0.15 81.6

Soil 6.13 1.517 Sandy Loamy Clay 1.748
Biochar 8.3 1.626 - 35.63

0.9566  383.25 - 0.070 1.9 101
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Table 2. Results of variance analysis effect of variety, biochar and mychorirzal on biomass and colonization of parsley.

Mean of squares

Source of variation df  Plant Fresh  PlantDry  Root Fresh Root dry Root Colonizati
. . . . olonization
weight weight weight weight volume

Variety 1 3099.97 201.90" 1216.38" 333.7937 950.69™ 3466.37
Biochar 2 53866.2" 2510.307 160.09™ 24387 193.75™ 289.3”
Mycorrhizal 1 4661.27 424.60” 1691.68™ 69.389" 2273.06” 4261137
Biocharxcultivar 2 538.9” 4721 174227 13.4817 138.19™ 114.6”
Mycorrhizalxcultivar 1 661.0" 22.10™ 66.42" 14.1137 0.69™ 34663
Mycorrhizalxbiochar 2 660.2" 2.73™ 30.28" 0.460™ 138.19™ 289.3”
Mycorrhizalxcultivarxbiochar 2 392.4 25.11™ 47.49” 48.557" 138.19™ 114.6"
Cv 0.46 6.61 446 7.11 19.57 15.52

Dl s Solis 89 g o y0 B ) mhaw o o cixe gldl oS4y ms
***, ns: Significantly difference at 1% and 5% level and no significantly difference, respectively.
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Figure 1. Mean comparison effect of variety on root volume of parsley.
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Figure 3. Mean comparison interaction effect of variety and biochar on plant dry weight of parsley.
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Table 3. Mean comparison interaction effect of variety, biochar and mycorrhizal on biomass and colonization of

parsley.
. . . Plant fresh Root fresh Root dry Colonization
Variety Myecorrhizal Biochar weight (g) weight (g) weight () (%)
control 136.033" 63.2000° 17.1633° 74.50°
Mycorrhizal 3% 251.767% 70.7433° 18.6800° 96.00°
Neapolitanum 6% 244.890"?‘1 55.9733¢ 10.8400" 94.80°
Non Control 129.793d 46.4800d° 12.3067° 0.00°
Mycorthizal 3% 234.877°% 53.6667° 15.5833° 0.00°
6% 225.457° 40.4900f® 14.2200% 0.00°
Control 144.627" 43.63677 8.41678 43.057
Mycorrhizal 3% 291.180° 48.4167¢ 10.7200" 42.50¢
Crispum 6% 278.270? 54.8367° 13.033311de 62.00°
Non Control 132.427d ‘ 37.27673: 6.8400" 0.00°
Mveorrhizal 3% 230.837% 41.0267 8.5233¢ 0.00°
Y 6% 256.830° 35.6067" 4.7200' 0.00°

IR R S EPRUIN P IR WSR YA R  PUES I SWISR ARE SUR-DRE JYCHPLN A & PO ST S
Means in each column followed by the same letters are not significantly difference at 5% probability level.
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Table 4. Results of variance analysis effect of variety, biochar and mychorirzal on leaf nutrient elements of parsley.

Mean of squares

Source of variation df P N Fo Na Mg
Cultivar 1 310472 0.10660™ 40125.17 3570.1° 48841™
Biochar 2 29968454" 4.39344™ 9313.1" 28448.9™ 6138203
Mycorrhizal 1 1452668" 0.54982" 8360.8" 2747.5" 63785717
Biocharxcultivar 2 405042" 0.04634™ 3072.0 123.4™ 1506873
Mycorrhizalxcultivar 1 77" 0.00483"™ 203.7" 1050.8" 689108™
Mycorrhizalxbiochar 2 215200 0.36007" 348.0™ 1217.2™ 56816
Mycorrhizalxcultivar<biochar 2 359186" 0.19094" 168.2" 585.0" 107760
Cv 2.16 28.45 6.19 9.49 4.80

Sle g Solas 89 g aoy0 B g ) maw 0 o sixe Dgldd oS Say ms

** * ns: Significantly difference at 1% and 5% level and no significantly difference, respectively.
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Continue Table 4. Results of variance analysis effect of variety, biochar and mychorirzal on leaf nutrient elements of

parsley.

Source of variation df Mean of squares

Mn Cu Zn Ca K
Cultivar 1 279.127" 0.1111™ 7941.8" 2951238" 1579
Biochar 2 267.855™ 6.6944" 52494.0" 8863843" 40513809
Mycorrhizal 1 165.830"™ 711117 3773.0" 26985428 1615190™
Biocharxcultivar 2 93.218" 0.8611™ 4805.5" 307491 3778908"
Mycorrhizalxcultivar 1 38.280" 0.4444™ 27636.3™ 933478" 9299™
Mycorrhizalxbiochar 2 4.060™ 0.1944™ 3509.1" 640081" 678140™
Mycorrhizalxcultivarxbiochar 2 52.929" 0.6944™ 18581.6™ 762451 2157524"
Cv 4.04 11.9 4.46 2.96 2.60

Sld e Solds 59 g aoy3 B g ) mhaw (o o sixe Dglal oS Ay NS e e

** % ns: Significantly difference at 1% and 5% level and no significantly difference, respectively.
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Figure 4. Mean comparison effect of variety on sodium content of parsley.
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Table 5. Mean comparison of biochar effect on nutrient elements content of parsley.

Biochar N K Na Cu
(%) (ppm) (ppm) (ppm)
Control 1.83650° 55758.6° 255.083° 6.41667°
3% 2.24275° 57418.3° 304.667° 7.66667°
6% 3.02683" 59427.9° 352.458° 7.75000°
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Means in each column followed by the same letters are not significantly difference at 5% probability level.
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Figure 5. Mean comparison effect of mycorrhizal on nutrient elements content of parsley (a: iron, b: copper).
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Figure 6. Mean comparison interaction effect of variety and biochar on nutrient elements content of parsley
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Figure 7. Mean comparison interaction effects of variety and mycorrhizal on magnesium content of parsley.

Table 6. Mean comparison interaction effect of variety, biochar and mycorrhizal on nutrien elements content of

parsley.
. . . P Mn Zn Ca

Variet Mycorrhizal Biochar (ppm) (ppm) (ppm) (ppm)
Control 4796.00" 36.1667" 223417 8487.337
. Mycorrhizal 3% 6636.20° 38.5417¢ 425.000° 9187.33°
Neapolitanum 6% 8918.67° 48.4867" 278.000° 9730.42°
Non Control 3418.93' 28.7425¢ 150.792¢ 5532.92"
Mycorrhizal 3% 5755.60° 41.6250" 280.225° 7440.33°
Y 6% 6662.27¢ 46.1371% 245333 8270.92¢
Control 4576.40% 46.0508b° 231.3757 8570.00c”

Mycorrhizal 3% 7453.47° 49.3088" 282.625° 9731.00°
Crispum 6% 8869.40° 50.7296" 262.667¢ 9855.83°
P Non Control 3712.93" 42.2362¢ 245.000% 7334.08°
Mycorrhizal 3% 6370.00° 39.3300d° 389.667" 7702.50°
Y 6% 6619.87¢ 45.4583° 369.667° 8891.67"
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Means in each column followed by the same letters are not significantly difference at 5% probability level.
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