13/ Journal of land Management (Soil and Water sci.) Vol. 12 No 2, 2025 ——

Effects of integrated plant nutrient management on some
guantitative traits of rainfed wheat under field conditions

A. Majidi* “#and R. Hamidi Khasraghi

Associate Prof.; Department of Soil Science, West Azerbaijan Agricultural and Natural Resources Research and
Education Center; Agricultural Research, Education and Extension Organization (AREEO), Urmia, Iran.
a.majidi@areeo.ac.ir
M.Sc., Agricultural Extension Coordination Management, Jihad-e-Agriculture Organization of West Azerbaijan,
Urmia, Iran. Ramin1975hamidi@gmail.com

Received: August 2023 and Accepted: July 2024

Abstract
Optimized soil fertility management is a most important paramneter contributing
to improved quality and quantity of rainfed wheat production. Meanwhile,
sustainable agricultural production is most crucial for development programs in
arid and semi-arid regions of the world. The present research-extension project
was implemented to apply and promote previously reported research findings
(RF) in the rainfed fields of West Azerbaijan Province in the crop season of
2021-2022. For this purpose, the following two experimental treatments were
designed and implemented: 1) seed surface application of AMF inoculum prior
to cultivation + foliar spray of glycine betaine (as recommended in previous
study) and 2) control treatment (application of fertilizers according to local
farmer practices). The AMF inoculum consisted of a combination of the three
species of Funneliformis mosseae, Claroideoglomus etunicatum, and
Rhizaphagus irregularis at a rate of 2% (i.e., 2 kg of inoculum/100 kg of seeds)
and GB foliar applications at a concentration of 100 mM (equivalent to 11.71 g/
L), all applied in the two wheat growth stages; namely, the first stem node (code
31 Zadox) and the developmental stage of pregnancy (code 49 Zadox). The
results showed that the RF treatment increased grain yield by 355 kg/ha
compared to the control (P<0.05). The characteristics of the harvest index, the
number of spikes/m?, and the weight of 1000 seeds also increased by 5.13%,
18.10%, and 11.44% respectively, compared to those of the control (P<0.05).
Also, in the RF treatment, the uptake of nitrogen (N), phosphorus (P), potassium
(K), magnesium (Mg), zinc (Zn), and copper (Cu) nutrients exhibited significant
increases when compared with those in the control (P<0.05). It was concluded
that inoculation with AMF in combination with GB foliar application could be a
sustainable approach to increase yield and to improve wheat crop quality under
the conditions similar to those of the present experiment.
Keywords: Baran variety, Crop yield, Drought stress, Optimum fertilization

* -Corresponding author's email: a.majidi@areeo.ac.ir
https://doi.org/10.22092/Imj.2025.365713.357



£ Y

= 3

Y\A-Y 4 AW /Y ol /Y W/ o) Cu pde d s g 8
5, D AT ) 53 B aad Y=

https://doi.org/10.22092/Imj.2025.365713.357 * Researcn
. ./ R . Z LR o ol il

- . *
Srd > Gy T G e
NPT 32 ) Jo‘yj wliiss plsle (o8 o3l e @Llﬂ 5 SooslaS Olidss S w.j 5 S Slidoy Gidy ey s slash
a.majidi@areeo.ac.ir .. ,l sl

Ramin1975hamidi@gmail.com .l .| caws,l £ olauldl 6,sles sles losle (g,sles @ SSanlen e ) elis S

VY i d 5 VERY sl e il s

oS

03950 cnl 33,5 0 Dgmme @33 pAS S 5 (oS M5 g e Jals Sl (K (S rehol i S e
S ey Jlo o sd Olmb)dT Ol Glsliees 55 s e Gl SlaBdl gug s sebieds g - i
235 &gt 13059500 Sz B il le 51 oslitwl (V Jold GralesT lajles 293,85 12l Jlo SO a3 1P -
b sl 2 355 D pure 115 352) 38l (¥ 5 (ligkons 4By dpog) ity et IS (Gl S 1 + S 51 U Jo
« Funneliformis mosseae 4isS aw 3l oS 5 Joli 13259509851 slag)l zili 4l .a55g (Hoolis ol ks
bl 4 mils ol f,f,l,s 93) Joyd 93 Ulys 4 Claroideoglomus etunicatum ¢ Rhizaphagus irregularis
a5 Jolie 03 (il 53 )5 VAV Uslan) ¥5e oo Vo o il b ol a3l Sy s (O p S kS a0
ot Ol by3T Olil 53 Aol 7l 39 (WS'93l) FA 58 (it 305 Al pa 5 (uS3005 ¥ 4S) &l 0,5 cpulsl
ol Giul3dl aald 4 S JUSa )5 p,S9hS YOO Oljae 43 4ils 5 SKhoe ( Jlisins adl auogi sl )5 45 51> LIS
Qo 5 4 el 4 Cund Hlesd ol 5 58 Als L15a O3 9 @ e Hd Adgs Slaad Wubld p yaslh Slis (P<0.05)
iz (Slikiss aBl Aoy sl 43 (P<0.05) Wbl LisliEl 0oy VV/FE g aoy3 VA/V e oy /Y Oliae
(P<0.05) bl pulibl oldsgine sobay dald Hlas 4 Cud 58 90 9 oo puwlly iud (OJg s polic
O sl lbdglome ol ped 43 1325550 Sz B 7l 4l 3,015 4 390 (65 Ao iz (IS Hsbay
ol e Byl Cond p S Jgeae CaksS Sguae 9 413 3,Khae Ghal3dl sl canslin H1Sa1, S Olgicas iy o il
39l 48,8 B s LieleyT

a.majidi@aree0.ac.ir :J s st 5 Joosl Lol -

rp Al g


https://orcid.org/0000-0001-6608-7012
mailto:a.majidi@areeo.ac.ir

S48 550 Ll ph 55 s a0 Slho (S p p A I8 Al Sy pe BB/ TN

5 b ole chle oS Ws S 5 S (Yo ) Ol Kas
G Sl 1) S Gz B L sdimidl S s oAl
S W3S edalie romen LOT 2y zio dals
5 obese ORIBl e e ) 2l s Ol 0SS
(Al-Karaki et al.,2004) 13§ oS 415 5 Shas

o5 b ablis gl e slatss 5l S0 (S
R O N - PRV S e
il ool Jold iy (el LS ednS e las
5 Sl ol a5 58 (Grn SO s a3
o 3l .(Abbaszadeh et al., 2008) sz by
53 S5k gyl [LES Sl slge 1 o3l Sl
o el s Gl g8 ke il edS LS
Yang et ) el as S50 3 eslatals yge  Sit gla i
(el S o ol i » esde .(al., 2003b
Sl IS oS LS e sl (gadae Slalllas
s 5 S glalis Soles 3 Sl 2B
sboss, ol (Wang et al, 2010) (¢
Jsn SGILL 1 Colas dlis oL 5 el
Lilws G Olpea Goamed 5 4S5 s
Chen and ),y sy tle bap 31 b s IS0
.>,ls (Murata, 2002

2 S gl bl e else
p S pslis Glaan,ls SIS anws LS s el
ot s ORI 5 b 5 GoSe e wdd b
a5 Ll s s S s Sles Sl Lol
GV s ars b DI b S 51 esliad
o e SLS 5 Sl eslimal 5 15, S slag B
Shreme b i 5l Sb gl b fals Ce
S bl sl osliS s B pde laai
el 4 Sl mld L e e SiSand
Sl eslial Aas o LS o8 Olamly3T Ol 3 e
P bl e e gl i L allie 1n 8 la )
o O bl W 5 5 Y paame g A 4 S5
Majidi and ) >,2 Sly J5e Six i Lls

Aodde

AU e 4 5sES s sslis i
—gsbasl gla il ad) w3 Llg e oS (S
50 Iy 4 sege = 5l sl anils oz
S ol a1 A sy s Lal
;;")‘ﬁ"j;ﬁ"]‘i\ﬁjbjtbc‘\}"dlj U.Ge.a\.a&u,:ou
(Hafizaetal., 2022) s,

Wy Ol ey bl T Wl
AACKEAR ER 6LAJL\.~' Lﬁb )}Ais BL) V..ib <=u\.\§ JW
J}M d(wﬁjcla.w}a.k& J.AL.Z b r.;.) ‘591))
33 rjf}lgs VYY) il s Ses w0 a5 U al, 2021
SRS rﬁ%w&uvf&bck.«}()bﬁa
;IQ&.; .}}.:.@4. (5‘)” r)y LSLGJEG‘) .))\.) Q)}j“é ‘)):«S
J:J;&.éj:u cc]a.u .)\7-\))5

e.,\;.'\s:}bu JAU,G d‘i)'.;vl"‘p‘ )‘ u_i.f.;- UIMJ
MJJ}eM T e V.;.) .19.3"]‘.1).} V.;.) €~L§ Ju.:)
5 Ses a4 plaws (Cussdoee sl L olS Wl J>1
olalS (Fahad et al., 2022) 53l o lsis |, aug
S e ablie S R flie s il GJb w
Byl 53 0L W5 sl il sl s 3l S
&‘ﬂ)}iyﬂ Mjo.h .b."j) )‘ oalaiul ‘L}"<'~"} U:M"
o3l OLi s w, » .Jamshidi et al., 2009) .|
Augé, ) LS L OlS a1y (St (i o gllast
C o Gk Sl S e el (SO AT Lyl
}gig;\zaﬁpb&gdhgw}oﬁ
RIS 5 gl Bl S oSy bl il
Sl GlEl Glachs wans 5l Ges s b
5 SLI ( Sajedi and Sajedi, 2009) ass s



AL WA 23 VA SRS TPyl S PR PSP

85 e Sl S5 Jels 1 sSasal sz b

Rhizaphagus Funneliformis  mosseae

« Claroideoglomus etunicatum  irregularis
G35 Sl & il e oSS 52) doss 55 Ol
S3Psm DS i Bes o sy Gl opSS
VIV jo,0 5 g Yo Jsb slal 4 plis » S5l anlas
Sldise LA s (dﬁj:,o YV colin)
)‘ L;‘)JL,GJ S g o3l ﬁb}«u VO JALI: Sk ;,SJA
5 S Sy Ol s 4 oS de Dbkl
u,ul.w\ 2o j.<~a ‘S c&h\ J.GL.Z quVS
Ol s S Gl aege gl el sz
L S il was g ,Seslul (Aliehyaei, 1997)
s a Dalee ndS DS (g e des B
ﬁb)w BE) L;S'.’.J:g\ C,\i‘.bﬁ g,.:.bu 4.)%.‘.«:‘[.';).);
B oo Sl asly (ST e Syl L —
G IS claiad 35 S akew s (PHS) gLl
S Doslee o Ble Sl L 00 S LS]
V.M.ul:i LLJMJ)‘ Ujﬁ) L> o}LM\L};bJLJ cr.mnl:.j CJLA)JS
chle 5 dly passel Slal is, 4 eslial LG
Las Sl DTPA - 55, & GpaseS ol
T el Sl il plend lasss () Joa)

s Gl S st S0 s 5 sols

R Ab jasiae Jiash sl .(Rejali, 2023
G.LU wle b r.,uf 055 Jlyds boals 5 Sas
VY Ol 0 il S 2bd e 5 15,550
@WMpT/\a\SJ.«TW:«;_)L*&A);ijL"S
Olag cpl Jlasl b oaman sl Olis 2l aals jles
WSL s W Glag slae 5 als 5 Shee o ©
)Jké})}ﬂﬂuw‘jﬁbwﬁjﬁdw
sl sl als
—65.;.59;? cj)j: LS‘]"\ BNV ‘U"Lw‘ U'i\ »
2l e Copde g 053 Bore Ol (s S
L ool 4 (IPNS) LS wins ads i gl
Aol gl 5 1525550 szl i 4l 5l ool
Jpams iS5 oS W5 ll g il DS

EPTpge Olaw sl Okl s 2 Lyl b s =2 (’J"S

o b9y 9505
S slejgn 51 s = e o33 ool
oy 2l o gl Je oo Y
Sialesl opl s Lt ase gl Ol s 53 e glalins,
il ab ol elaad O Sl g anlie sl
S8 pxS sk db Ll cer 1S slag)l
Guangzhou Zio ) il pesdS 2L S 5+ S
Ve Je Voo clle L (Chemical Co., LTD
R S CUBSTI SUSARTAARNSES))
o Sl ) p kS m] el Al e 5 S WL
Bl Gl 355 Gae (V5 (LS 4 il

@ﬂj wle s S H}.J‘ @b‘ e sl s I e e

(VF+ ) carng,l) Gialosl (sliat (8 (g po giilr +=Y0) S& orloound 9 (Sejud G SHg A2 -) Jgs
Table 1- Some physical and chemical characteristics of the soil (0-25 cm) of the experimental site (Urmia, 2022)

. Ece pHs ocC TNV Clay Silt Sand Pay Kav Zn Cu Fe Mn
St (@sim) %) Tex (mg kg')
Urmia 0.50 7.29 1.18 10.80 41 33 26 clay 1034 465 047 122 378 6.42
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Table 2- The type, amount and source of fertilizers used in the experiment (Urmia, 2022)

Site Treatment Urea IMF GB GB +Zn
(kg hat) (L hal)
. conventional
Urmia method 120 0 0 0
optimal use 100 15 2 2

Trsp: Triple superphosphate; IMF: inoculum of mycorrhizal fungi; GB: Glycine Betaine

s e 5 VE L e s (Ssel T S
Ly e audS bl (WSl ¥4 0S)
wil a5 axks s (Zadoks et al., 1974) s,
Doloms (il Sl in 53 2 5 A plowil Sliios
55 S gl 4 o Foe s ad s e L
A D pae asy5e sl )3 S ES ) pods o

St dpaze Sl (s Al e 3
splosl &S o a0 55 g5 b LS 5 S
b cails 3 Shas (S 5 Shoe (((p3) JS 5 Shose
Sl 05 5 i 5o 4ils sl (mlaw Ay 50) ais
33, 55 b ool £503 VO e A (5, S 03100 &l
o obe clile o Seslll cogr (bl o S
s e 58 e O 5 S Slidss s oKl ]
(ot plS iy G 03555 e ik
o S s Al Glaised 53 e 5 S5y 5K ol
Ol 5 SLs Slidos dumm o 310kl gla iy, las
Sl s ole Gl (Amami, 1996) 1 s Sl
G an ol e s 4l 3 Shes o, ol L
S Sl Sl bl s s Culg 53 el
5 5 03250 3 SPSS il 5 5l eslinal L pkiS 55 el
A el Ao ey b e

(Rl gl S el el sl 2
DS A A bl (e el 3 ASOUL 5 oS
g VY e w s e ¥ Jsbow b Y bl
5 el G lachs, o Al s oo
R LR Ut R G P R PO S NP WA
T3 o ol el = Aol s oS
53 pAS L Olesen s Sl Joue 5l SGees el
BT TR R R YOV S PP oLl ksl
Ao 3 55 Ly s skl 250 =S 4l b4
Sl 4 Olse oole Loolon =il wle p SLS 55)
Sl s w8 Sk s (eS8 Ll p SHLS 1
TP Clas 4 OLL o 6.);5 EESIISINERPS 6.);5
3 sl SIS 5o LA rﬁ)lzs VO bl e e
olo 5 el e s iy y SU g 5, 15 O
S L L s ales dops 53 Cod Sl Ol
S s B St Sl ey L bl LS sbay
S O 5 |y eddmdls A (sl s [334>)
Al SLS Slade 4l 4o g DS 0 5 Ay
Sl s fxf caly Clles Jsb s
Slasben 5 BT e glacile Loojslae il g’fy
dald 5 Slided adl 4oy askd 5o a3l
DS el s oS 3L Sl el

Blo o S ool Wy Jole 5 ol eadS Sl



VAY JVER /Y yles /Yt /byl Sy ke sake 4,5

L s S L 058 axeT Lol an by glas S wige
5 55l oo iS5 15K slag B il wle
Ay S e b sle 3 BL S Jels al> e g3 plnl
o aabad 55 o p S kil 5 Shes (il S
ol LS 3 0 S LS YO0 Olje 4 Slidos il
a3 B ol 5 el s el S 3L
b ol 53 s s e Lo e sl
S YA Olme a5 i IS 5 s sl Shas
Sl 4l 4o 5 ankd )3 S 3 0 SHLS TV
ol S sl 0Ll (5 ) et 4 S
33 A Sl o el 3 S Do 3550 3 SN

(O JS8) 35 5l pmn Ao o &bl o 3 cankad

6000 1

5000 -

I
o
o
o

Yield (kg/ha)
S
8

@L“J
@L_;u:g“\.aﬂ@).,\)\‘).é\!\’qﬁ@u
SOl S e et 5 (b s Sy w s
jéﬁ] gu,:u“l_A)T LS\J—}‘J;“SB"‘SJ}’ QT oA
(Soss Bl a5 )y S il LB pH 6l s
MgAhJJ}JJJSL;Tn:LAQlF.:ﬁ&MJJG
ol 5 Sl 5l S Ol B 65
s o=l s S Sl p byl
e L JLaded a8l avs i askad js a8 sl LA

mBiological Yield
2 Grain Yield

a # Straw Yield

Control

Research

Recommendation

(YF+) carog,l) (TlAiod 4Bl dmogi g dalud axhad 95 45 pud PuiS WS o Al ¢ s j (103 ySos dulo —Y JSUS
Figure 1- Comparison of biological, grain and straw yields of rainfed wheat in two experimental and research
recommendation plots (Urmia, 2022)
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Figure 5- Comparison of the thousand grains weight of rainfed wheat
in two control and research recommendation plots (Urmia, 2022)
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Figure 4- Comparison of rainfed wheat harvest index in two control
and research recommendation plots (Urmia, 2022)
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Table 3- Calculation of the current value of benefit, cost and the ratio of benefit to cost of quantitative production of
rainfed wheat in relation to the application of research recommendation treatment (Urmia, 1401)

current value Value
Increase grain yield® 355
Incomes Increase Straw Yieldf 238
Income of grain product’® 39700000
Income of Straw product 't 4284000
Total income (Rials) 44044000
Myecorrhizal inoculum 1600000
Costs Glycine betaine 16000000
Foliar Alication 4000000
Total costs 21600000
Net income (Rials) 22444000
Benefit-cost ratio 2.04
T kg/ha; ¥ Unit price (kg): 112,000 Rials; T Unit price (kg): 18,000 Rials
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