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1- Arbuscular mycorrhizal fungi



VPV ST S G (S jalamn S s o lis (5 1 p o155 (b SLliy CowgpoS il

ol 31 (Sedgalto S 25l (sl izzen D (55 o3l
bl Jasls (V) (p9)See 0395 Cumnj (S 2l b5 Oliee
G 25 2 yangos b A0S0l ol o 31 ()5 (g s
005 o | 9,5 s dnslne gl 9 (VF) (29,50 0395
5 4228 A odlitl (YY) SB I S 2 (29,5 0395 Gy
L Leoals (S0l duglio g uilyly o8 Jold ()bl oo
L soy g Jlesol aaw j3 Sl (glatels sis 9051 51 odlazl
ploul Execl I8l o, 5 L Laylog o puoy g MSTATC l58l 55

23,5

2 odlil )50 SLS plerd § (Sujd gl Shy S
P e oy Shlh CugeS g o bl g OB cuis
8l sl oolaiuwl 5y5 0 S Cuwl o 02ld (LI Y 9 ) Jol>
s 5wl (o> ADIAY (i gV Claas F/VF o)) (09 b
oS I 008 e SokS 2 25 o VIFF) ol ot JB s
PH L 5 558 puf (Jolee pundS @l )S 000V F/YD (03 +/V0)
9295 g e oy Ll a8 25 s LB L 5
b sy eyn sblay a8 oy L Llay cpl 5l ol CusgreS
= omimos jawd VIEB) (S S colin ol (0/5F) sl pH
2I55) JS yiwd Jade g (o) FE/VY) (T 0y S Jlade e
YL G ol Ll )L sla S 5l 09 (pS9kS 3 p)S e
b 05 o Jldo 5 (F/VY) )5S0l g o o2 sblis ;> C/N
D9 (P25 5kS 10 p)S e 17F) CmgaS b alie o o IS
Joasd dtd ComgaS 3 PH JialS crge 155 upp sLli:
adgl P oy Ll G CungiaS PH iz 005 |
PH 4y ol 09 (25 Loy (laljdl ol (g <L ol )
aolyb olasl o g (Vo0 ) cns SLB L 5 CuvgpeS
el PH. e 5l pgisal e (2ol s & (53l CusgyaS
L glacSls 3 o (sbley CamgaS jlodlinal plply 29800
YL (oSl cobin chB (pimen 2l oo caslio YL pH
253 5 (203 YL V)V T S (520 51 rdonjismd WIAY)
sladasilo () Snge jl D9 (Braae CowgeS GlaShy
D91 o YU (303 VIOF) JS joud jluie 5 pne ConguoS

oo Ll CwgaS s (292 laadli) pop bli cules
02 s A 0313 y3e (§yTardes /0 Sl g Ol
o3l plosl sl (Y Jgaz) ad o Sojlul bl (sla S
33 MalS gyl B )3 o555 S pp 4y gkl glaillS
0559 g o L35> oy L) T lie Jolis 1,85 4 |
(AT ool igas 1aLd 5 601 5 s 550 oy (SLlE CagiaS
S g g y9i> 3 (Srgiynt 9 Syhwon) SB) SB
Lol dpng)l oKy SB- pwtins g pole 09,5 (Slisios AL 5>
S 1 030l S Uil 51 ol S yolaie a4y 1y3)5
o3l glasyl (o, ¢ Job) o il Yo XVOXY+ slal )3 yawgs,
Do ¥V bl St Sl ) o0l b LSy o el 0
b (¥ el ¥ Conlesd 4y (gpimsgin) 4ol () iCuwnd ¥ 4,
750 Gyb 3 4l ) pe il OIA Culies 4 (5yhgh) e
(sl e e (18 S5 Cunls plod b 5 (5yhginy 4t
VB oy CogaS 5 oy SLlE (SIS (slapyge)l plos
o el S 555 LS OVAR) SLs 4 alls T 5,8 sy
Avjlade (piomen 403)S Jitie Lo Sy a9 LI (LS,
5 i Jolousli glin e &y Clind SI& o ) i .5 e
S59Sem 8 5 9y5m gl (sl 5 2] S5 S5l o
pole 09,5 13 34590 (Glomus fasciculatum) LwgeslS 4565
2 s iysSen B e 135 odlitel dneg) oKutily S5
S abol g yie (Bl o jlad 4 45 39 25 Ve 3900 (ST
&3 5 il CBISy pobo & (syhgin) SB s jlesile Y
o b 03ligy S 5 CalyiSy s b il ] any 5 3,5
o b o8, (Triticum aestivum L.) pa5 gla )l olS cuis
3 o L dlasd A o> /0 i Co S aun b Jere s
035 el ey 035 CutS Sl 5 phwgny Ceond
4 yate Of 5l criS 090 Job 50 50 anslaas aigy ¥l ydy
OlS 435 (sl 5l 3)50 2lE Blge (el Car g )kl yolaie
oo oL 52 005 eolatwl yawd oy Rorison glie ol
5 Srgiy 4>l 93y SB il b b WSkl 55, #0 5l
r SrSeiadl cge oBtlefl 4 g clily (gphugi) e
9500 0355 Gy (28 AFY) T 8 0 o o S
lislgiogiund (sl 35l (A) (29,50 0355 C s (YY)
(V) dday Sirag-Sn G jod 3253 35 9 (YY) (2LB 5 (g

o SB plond 9 (K50 Oleogad (S p @) Jgsa
Table 1- Results of some physical and chemical properties of sandy soil
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K P
soil texture e e

CaCO;  OC EC pH

mg kg’
Loamy Sand 98 7.64

% dSm’!
1425 025 047 753




IWAY didwl— pogg F o5lod XY al>r (S g T 4 YV FPA

29591 9w U353 w2 Ll I Jols CuwgaeS g (o pp SL S g il (A2 T Jg
Table 2- Some characteristics of pruning waste and pruning waste compost of apple and grape trees

o SLlh CungpeS
559 ) 3955 9 o o bl
Characteristics Unit Pruning wastes compost The prunining wastes
apple and grape
Tl o
Grape Apple
pH 7.05 5.65 5.59
EC dSm’ 17.87 2.65 2.48
N % 3.72 1.09 1.11
C % 30.02 45.22 43.22
C/N 7.92 41.49 38.94
P (fo?al) % 7.54 0.69 0.64
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Table 3- Mean comparisons of the organic source and, organic carbon, microbial biomass carbon, microbial biomass
phosphorus and ratio of microbial biomass carbon to microbial biomass phosphorus (MBC/MBP) in mycorrhizal inoculation

Sl Sy 25 Sz j yhand
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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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Figure 1- Mean comparison of the organic sources and soil on methabolic quotient index and carbon avalibility in
mycorrhizal inoculation.
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CRP, RP, Cont, RS and NRS, respectively pruning waste compost, pruning waste, control (without organic matter), rhizospher
soil and non-rhizospher soil
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Figure 2- Mean comparison of the organic sources and soil on on activity of acid and alkaline phosphomonoesterase
enzymes in mycorrhizal inoculation (Fig A and B) and effect of the organic sources on root colonization mycorrhizal.
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PWC, PW, Cont, RS and NRS, respectively pruning waste compost, pruning waste, control (without organic matter),
rhizospher soil and non-rhizospher soil
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Introduction: Trees pruning wastes by turning into compost and adding to soil improves the physical, chemical and
biological properties of the soil. Soil biological indices are important aspects of soil quality, so soil quality is measured
using different biological properties. The organic compounds are regularly released from plants into the rhizosphere,
which increase the activity of the soil microbial community and improve the health of the soil. The organic matter such
as compost, stimulates microbial activity like the enzymatic activity and microbial biomass in the soil. Another method
to improve soil quality is the use of the microorganisms potential. The arbuscular mycorrhizal fungi (AMF) in soil can
stimulate and increase soil microbial activity and also improve the activity of enzymes and microbial biomass in soil.
The application of microorganisms and the addition of the organic matter to the rhizosphere can change the microbial
communication composition of the rhizosphere. The Limiting roots to investigate the biological and chemical changes
and the extent of these properties in the rhizosphere are challenges that have been less addressed. The rhizobox is one of
the used tools to study the rhizosphere changes. The main objective of the present study was to investigate the effects of
the compost prepared from pruning wastes of apples and grapes trees and also pruning wastes of apples and grapes trees
on soil quality, in the presence of arbuscular mycorrhizal fungi, in rhizosphere of the wheat under the rhizobox
conditions.

Materials and Methods; The present study was carried out in a completely randomized factorial design with three
replications in rhizobox under greenhouse condition. The factors included the organic matter (compost of trees pruning
wastes, trees pruning wastes and control) and soil (the rhizosphere and non-rhizosphere soil) in mycorrhizal inoculation
conditions. The soil sample with light texture and low available phosphorus was prepared. The pruning wastes of apple
and grape trees were collected from urmia orchards. Also, the compost of trees pruning wastes was prepared from the
research greenhouse of Urmia University. The compost and pruning wastes were ground and crushed and then passed
through a 0.5 mm sieve for the greenhouse experiment. The plants were planted in the rhizobox with the dimensions of
20 x 15 x 20 cm (length x width x height). The compost and pruning wastes were added to the boxes based on 1.5%
pure organic carbon (each box contained 5.799 kg of soil). Glomus fasciulatum as mycorrhizal inoculation was used.
The control treatments contained sterile soil with mycorrhizal inoculation and without organic matter. The wheat seeds
(Triticumae stivum L.) of Pishtaz cultivar were grown in rhizoboxes. At the end of the growth period, organic carbon
(OC) by Walkley-Black method, microbial biomass carbon (MBC) and microbial biomass phosphorus (MBP) by
fumigation extraction method, metabolic quotient index (¢CO,) (microbial respiration per unit of biomass), microbial
quotient index (microbial biomass carbon per unit of organic carbon), carbon availability index (CAI) (substrate-
induced respiration/microbial biomass ratio), colonization Percentage of arbuscular mycorrhizal fungi, and acid (ACP)
and alkaline (ALP) phosphomonoesterase enzymes activities by spectrophotometry method, were determined.

Results and Discussion: The results showed that the application of compost significantly increased organic carbon,
microbial biomass carbon, microbial biomass phosphorus and decreased MBC/MBP compared with the control
treatment. Furthermore, compost increased the organic carbon, microbial biomass carbon and microbial biomass
phosphorus in the rhizosphere soil by 8.08, 45.79 and 37.18 % compared with the non-rhizosphere soil, respectively.
The pruning wastes increased 1.45, 1.26 and 1.30 fold metabolic quotient, carbon availability and acid
phosphomonoesterase activity in the rhizosphere compared with non-rhizosphere soil, respectively. The highest activity
of the alkaline phosphomonoesterase enzyme and the percentage of mycorrhizal root colonization were also related to
pruning waste treatments in rhizosphere soils.

Conclusions: Different characteristics of the organic matter and the microbial inoculation led to an increase in the
biological indices in the rhizosphere zone compared with non-rhizosphere soils. The application of organic matter in the
soil, along with microbial inoculation, will accelerate the biological activity of the soil and thus contributes to a better
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cycle of nutrients in the soil. Following the application of organic matter, microorganisms rapidly grew and led to an
increase in biological activity, such as increase activity of phosphomonoesterase enzymes, carbon and phosphorus of
microbial biomass in the rhizosphere. It could be argued that increased activity of phosphomonoesterases and the
microbial biomass and decreased metabolic quotient in the soil were influenced by the application of the organic
materials and mycorrhizal inoculation. The findings of this study have a number of important implications for future
practice. Therefore, the use of the organic materials and biological potential of the microorganisms are one of the most
important tools to maintain organic carbon balance of the soil, contributing to the stimulation of soil microbiological
activities.
Keywords: Microorganisms, Organic matter, Rhizosphere, Soil quality






