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1- Arbuscular mycorrhizal fungi
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Table 1. The results of some physical and chemical properties of sandy soil.

K P N CaCOs

0.C

EC

Sl il
pH
mg kg'! % ds m’ soil texture
98 7.64 0.08 14.25 0.25 0.47 7.53 P o
Lomy Sand

SN 5 e BB o2 Dlagld Sl Jool a5 Sl sl S 5 F Y dar
Table 2. Some characteristics of the biochar and compost of apple and grape pruning wastes.

DS 5 o p Sl

35S 5 s o Sl s aS Biochar of apple and grape pruning wastes a1 bS5
Compost of apple and grape pruning wastes LS . Unit Characteristics
Grape Apple
7.05 7.47 7.11 pH
17.87 0.10 0.06 dsm’ EC
3.72 0.86 0.22 % N
30.02 71.30 64.02 % C
P
- 1336.90 4159.23 mg kg’ &
P (Total)
cds LB aus
7.54 - - % e A
P (avaliable)
29 22.56 16.44 gkg
K
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Table 3. Mean comparisons of the organic source and mycorrhizal inoculation on pH, EC, OC and

macronutrients in the soil.

ol A B s EC
K-Available P-Olsen N (Total) ocC pH
(mgkg") (%) (ds.m™)
e de e e c e Ll
210 12.2 0.09 0.43 0.46 7.49
Control
y= &K
544° 38.8° 0.14° 1.77° 0.45° 7.72° G FIPE
Biochar AMF+
869* 89.2° 0.31 2.68" 1.14° 7.64¢ s
Compost
dals
160" 8.01° 0.06 0.25 0.32¢ 7.58¢
Control
e dals
4684 15.9¢ 0.11¢ 0.89¢ 0.51° 7.78° G
Biochar AMF-
621" 67.8 0.22" 2.09° 1.24 7.70% s
Compost

AL (g ls pme LD 55 0 Jlex Ch.w 33 OSSls slaalse [)}aﬂ bl Bl 0 S pie Gy ghils Usie a3 S L;Lawil?a
Means followed by the same letters are not significantly different according to Duncan’s multiple range test at the level

P<0.05.
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Table 4. Mean comparisons of the organic source and soil on pH, EC, OC and macronutrients in the soil.

e S e
K-Available P-Olsen N(Total) oC pH
(mgkg™) (%) (ds.m™)
Jals
161" 6.51° 0.09° 0.42° 0.43¢ 7.48°
Control
> 5o iy
4719 20.4° 0.14° 1.79° 0.56° 7.75° e Sl
Biochar rhizosphere
666° 70.8° 0.28° 2.78° 1.23° 7.63° ol
Compost
dals
209° 9.5° 0.07" 0.27° 0.33° 7.59°
Control
> 5o by s
541° 34.0° 0.12¢ 0.87° 0.39% 7.68° P SR
Biochar non-rhizosphere
831° 86.1° 0.25° 2.07° 1.15° 7.71° ol
Compost

AL (g ls pme LD 55 0 Jlex Ch.w 23 OSSls slaalse Oge30 bl il o S i Gy Sl Ot a3 &S o Sl
Means followed by the same letters are not significantly different according to Duncan’s multiple range test at the level
P<0.05.

SG s Bpan p polis 5 NS EC PH 5 S 5 (5305550 mil 31 580l amglis s -0 s>
Table 5. Mean comparisons of the mycorrhizal inoculation and soil on pH, EC, OC and macronutrients in the soil.

e S Fossr Jos o
K-Available P-Olsen N(Total) oC pH
(mgkg™) (%) (ds.m™)
501° 31.6° 0.19° 2.41° 0.69° 7.57° 255
AMF+ .
SR
Ll rhizosphere
362¢ 27.9¢ 0.14° 1.06° 0.78" 7.67°
AMF-
580" 53.8° 0.16° 1.07° 0.57° 7.67° 25
AMF+ o
SIS
als non-rhizosphere
403° 34.8° 0.13¢ 0.88° 0.67° 777
AMF-

AL (g ls pme LD 55 0 Jlex Ch.w 33 OSSls slaalsa [)}aﬂ bl kil o S ie Gy ghils Ot s &S L;Lawil?a
Means followed by the same letters are not significantly different according to Duncan’s multiple range test at the level
P<0.05.
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Abstract

Background and Objectives: The rhizospher, a soil-root interface, is a dynamic microcosm where
interact microorganisms, plant roots and soil constituents. Trees pruning waste by turning into
biochar and compost and adding to soil improves the physical, chemical and biological properties of
the soil. Another approach to availability is to use the potential microorganisms such as Arbuscular
mycorrhizal fungi. Considering that rhizospher studies have beneficial results. The aim of this study
was to investigate the effect of wheat rhizosphere treated with biochar and compost prepared from
trees pruning and mycorrhizal inoculation on availability of macronutrient in rhizobox condition.
Materials and Methods: This study was carried out in a factorial based on completely randomized
design under greenhouse condition in rhizobox. The factors including organic sources (pruning
waste biochar, pruning waste compost and control), mycorrhizal inoculation (Glomus fasciculatum
and non-inoculation) and soil (rhizosphere and non-rhizosphere soil). For this purpose, a soil sample
with light texture was prepared. Biochars produced from temperature of approximately 350°C. Also,
compost was prepared from the research greenhouse department of soil science of Urmia University.
The plant was planted in Rizobox at 20*15*20 cm (length, width and height). In order to greenhouse
tests, the biochar and compost added to the boxes in terms of 1.5% pure organic carbon (each box
containing 5.80 kg of soil). For plant cultivation, wheat seeds (7riticum aestivum L.) cultivar Pishtaz
were grown in rhizobaxes. At the end of the growth period, pH and EC (1:5, soil: water), organic
carbon by walkley-black method, The percentage of mycorrhizal colonization, Nitrogen, Potassium,
Phosphorus in rhizosphere and non-rhizosphere soils and content macronutrients in the plant were
determined.

Results: The results showed that the highest pH was in biochar (7.88) non- mycorrhizal inoculation.
The amount of OC, N, P and K in compost treatment with mycorrhizal inoculation were significantly
higher than other treatments. Compost treatments in comparison with biochar provided more
contents of EC, OC, N, P and K in the rhizosphere and non-rhizosphere. Mycorrhizal inoculation
increased the availability of P and K by 1.70 and 1.16 times in non-rhiozospher soil, compared to the
rhizosphere. However, the content N in the rhizosphere soil of the mycorrhizal inoculation treatment
was 1.19 times higher than non-rhizosphere soil. The higher uptake of N, P and K by plant in
inoculum of mycorrhiza biochar increased 48.1, 39.6 and 38.8% compared to the control,
respectively.

Conclusion: The use of organic materials significantly changed the chemical properties of the
rhizosphere and increased the availability of nutrients in calcareous soils. Ultimately, they increase
availability of nutrients in plants. Also, the use of rizhobox method by adding organic matter along
with mycorrhizal inoculation could justify the microbial-rhizospheric processes in relation to the
availability of nutrients. It can be concluded that the application of biochar and compost in
mycorrhizal inoculations leads to an increase in the nutrients availibity in soils and plant.
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