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Table 1: Physical and chemical characteristics of soil

o 59 S Cylu . B S BT ] PR ot S -
, il . sl cuozn Fe P K Slos
(0 553 lw) g (o y i) pH j ) (203)
Depth Texture EC PSS 50 oS e oC (00
(cm) (dSiemens/m) mg per kg (%)
0-30 Pt 1.21 751 94 034 13 614 23 480 1.04
Silt-loam
Monthly rainfall of 2020.2021 =S \rag .. Jlo Dale L3 ol
Mouthly rainfall of 2021-2022 T3 Vfeo Vo) Jlo Sble SO e
Average moathly temperature of 20202021 =0 1733 Vivo Jlo alabs glos ofie . 30
sy Average monthly temperature of 2021-2022 == Vo0 (o) Jlu Gl sl Sl
140 b 28
120 i~
§ E 20 1 ’g
g 33
12 = 15 2 -
2 | 1 §
60 3=
k10
= K
L s
20 -
" i I =l = .
e M ST 33 - i et Glgms) s -
e
Mosth
A RARS R EED! &LA)‘T shyzl sl ls (o5 ile axy0) ailale slod (12Kl § (o doe) (S50 Gl 1) S

Of--

Figure 1: Rainfall (mm) and average monthly temperature (°C) of the years of the experiment
(2020 — 2021 and 2021-2022).

Sl o e el Cawsds CilS ey 4o Haud
4 bawe USe 0 5,50 YY) als o Slee
1525850k 2,515 539y 5 (53,55 S LS plapns
JjJ-? JRYSC N (& -y JS.H:) Sgs JM .>5S 5
Sl b als o Slee REX P ol Slae  Saon
539 9 Aigs ;0 dild olaed igy ;o BME slawy o Slas

(Y Jguz) o s oYL 5 cudin  Soear ails wo
Sasslser 3 5kas ko (ol 1Ky Galom 0 Shas

)3’1 9 (_g.bjf FPREY s‘_g)‘)afl.& oolw Q‘}‘ ‘5.61.03

VO

ol las esls byl a0 ails Slos
ool ooz lo gxe wils o Slas (55,555 ool
SSB om bliie g (6055 adss ool I Ll
(Y Jgoz) 0 Lo sre Cato (] (6955 45 g
25 5kS OO Sl b ails 0 ,Sloe e oy i
5 (peine C25) o5eh (g dalyd o LS o
355 00l dpogs Jlaie Chai g 15,95le plgs 3 IS



VPV lmo) ¥ o lods Y 0590 oyl !l mod celyy ay yid

o0l drogi lade il + 1 jsSube slale o
(o =Y %) ael Cewads aals g yRd 35S

ool Sl ls o Slee ailen :ils v (39
ool P Ll ais jlo gme ails o Sae 5 (55,05
WA 9 6585 o JlE Sy gosS s
e AV Jga2) 0 Jlo e ido (nl 5255
e 4 bgrpe 05 VY (S0ke L ails o (5
0u drog laie ral g 15 55Gle g puiine ClS
(g =V J58) og yaud

Sl ki cuilsy asls glp icdbilo g sl
ool Sl 5l g 0 jlo cixe 365 x (55,6515 blite
Cho (Y Jgoz) 055 jlosme 255 5 (55,5515
szl g o ,Sles Claw olad b cudiloy asls
Jguz) cdls o gime 5 (e (Sarod o Sloe
ol e Sl Sile Slglia izmen (F
Dol 355 5 51,5 slajles pled o Sl
L piine CoisS lan add .clllas 0gg o Sxe
L ety gl (il e 2 55 pe
JK8) 09 ylo gxe gl (pl oS cllo o jles lo
G-y

Aol 4528 Jodzr @l (ol 1ai g g5
Sl ais Jlo gme wg glay)) 1 (65,655 colu
Sgs o gime Loyl o blie 31§ 095 4345 oolu
VD 5eSiloo b wisy i) st (F Jpa2)
Pl55 3,218 5 p5ud (o9 acsas 41 bigapo e L
9 992 yad 395 0dd drogi Jlade il g 1,50k
@ bgye yogile VF jlade b S0k (e
551 955 95 pas 5 (55,55 BeS LS Hles
(z -V JS&)

s gl a5 ols (Lt 9955 (69 alejl b
oS (nl po 1) yaud (ggizme iy ysSule 7,8 L 0950
@iz ooly jo Giolidl ol g aws oo il
,o (Tavasolee et al., 2011) o4 gl £,
0aiS Zot 5L el jphm Ko il
B o n 50 is9ale g B LT, 0958 ) ()55 50

\OY

Sloisine 0955 Sojlan o ,Slae o] o Jilite
So5slam 0, lee (xSilee G in (Y J9az) o
o e 5 (GES j3 0 ,SlST VYY)
355 ol drogi Jlade ral g I jsSle 9,58 5
3 S kS YEA) (n%eS g el ooy jaus
5 GBS S5 g 4 bgrye 5 (LS
(o ¥ JS8) 05 528 555 915,550k 0 )8 pae
g 0 BMe dlaws oS o Slae bl o

3.. IR { ‘A

By &lj.’;)l g wld ao )y g 4o dild dlass
6955 ads5 ool SlolS o Slas (gly 1065 0 JSlos
o siae 6345 WdE 9 55,5 e blie Sl
s o pme (65,05 Jles eol Sl 1 Ll wl
b i ol o Sas 1 eS g G yiden (VY J992)
by yo LS ;0 0SS VYV 5 TV sla Silo L
 sleyles

b).g)lf 5 rns.. o o ...{ r
P95 9 Hed 355 00l g Jlade rai g1 jeSule
JSL) 09 (055 (ya) Wl 5 (55,05 1>0S i
(z -V

ol wills aies ol dige o M slawy
olaws 5 (6995 AR ¢ (55,85 ool ISl wols
S8 bliie Ll og Jlo xe yu gy ;o M
(V Jg92) 092 )lagme Sdo (l 2 (6395 4385 4
3 oolaiwl + w5 gy e 4 bgy e Algy o
3 090 a8 095 0dd duogi Hlade aal g 15,00k
Qg ;o AU VY Kleo L OB slaws o oS
9 P Og CAS e ) S e Ojgod
(0-Y ) W] Cewdds dall g (65,555
W23 oo s (V) Jgu zulis :aige 5o il slass
2055 (85,55 Jie 15 (55,555 ook
ool Sl Ll el oy Hlo pime aigy o als olaws
9 Ot (¥ J992) Camd Jlo gine (5995 0355
s VWA Gl Slhoo b aigy jo als olaws oy S
ol ClS (a0 o Sy AT 4o alls /Y



VPV lmo) ¥ o lods Y 0590 oyl !l mod celyy ay yid

(Erman et al., 2011) sises s 39,0
sotp 1y ol s Skee lizl 9 o, Slee pien

2i> oS Gl 1,0k wb et 5 285
31 bme oS yo Ol g oldé jolic plu g ,aud
Sl 9 S5 hSa pedtins yof j5b 4y WilgS o0
008 CeS b Sk bagi 1) ()39 0 Su3slsn
SinlesT sl Jlo 90 50 095 calira (slo Lo 3 (65,951 calize ol 1o Cows 0956 0, Shae (sli! 9 0, Shae il lg 0350 Y Jgas

Table 2: Variance analysis of chickpea yield and yield components under different tillage conditions and different
fertilizer treatments during two years of the experiment
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ns, * and **, non-significant and significant difference at 5% and 1% probability levels, respectively.
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Figure 2: Mean Comparison of the effects of tillage and fertilizer on seed yield (a), biological yield (b), straw yield (c),
number of pods per plant (d), number of seeds per plant (e), 100 seeds weight ( f), harvest index (g) and chickpea plant
height (h).
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Table 3: Correlation between yield and yield components of chickpea under different tillage conditions and different
fertilizer treatments during two years of the experiment
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ns, * and ** are non-significant and significant difference at 5% and 1% probability levels, respectively.
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EXTENDED ABSTRACT

Introduction: One of the principles of sustainable agriculture is the implementation of conservation
agriculture, which includes the three principles of minimum tillage, permanent soil cover with plant
residues and crop rotation with the aim of reducing the negative effects of conventional agricultural
activities. In fact, it is a solution to increase sustainable productivity along with preserving the environment.
Methodology: To investigate the applications of mycorrhiza in no-till and minimum-till systems, an
experiment was conducted on chickpea (Mansour cultivar) as a split plot based on a randomized complete
blocks design with three replications in the research farm of the Dryland Agricultural Research Sub-
Institute during 2020-2022 cropping seasons. Cultivation system no-till and minimum tillage were in the
main plots and five treatments of mycorrhiza application, mycorrhiza + half of the recommended amount
of phosphorus, mycorrhiza + full amount of recommended phosphorus, full amount of recommended
phosphorus and control were as the sub-plots.

Research findings: The results showed that the interaction between tillage and phosphorus fertilizer was
significant on yield, yield components, harvest index and plant height. The highest grain yield, biological
yield and straw yield were 552, 1022 and 470 kg per hectare, respectively and the number of pods per plant
(14 pods), the number of seeds per plant (12 seeds) and the 100-grains weight (37 grams) were obtained
under direct seeding and combined application of mycorrhiza and half of the recommended amount of
phosphorus fertilizer at the time of planting. Grain yield had a positive and significant correlation with the
number of pods per plant, the number of grains per pod, and the 100-kernel weight. In general, the results
showed that in the no-till system and the application of mycorrhiza along with half of the recommended
amount of phosphorus fertilizer, i.e. 15 kg per hectare, the grain yield, biological yield and yield
components of chickpea had the highest average. It is very important to implement no-till cultivation by
increasing beneficial soil microorganisms and maintaining soil moisture in drylands.
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