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Abstract

Environmental stresses, including salinity, have a significant effect on reducing the quantitative and qualitative yield
of agricultural products. In order to investigate the effects of using some biostimulants in improving the growth and
yield of wheat in saline conditions, this experiment with seven treatments including 1- control (use of chemical
fertilizer based on soil test) 2- first treatment + soil application of 5 kg.ha™! of humic acid, 3- the first treatment + foliar
spraying of amino acids with a concentration of 5 gr.lit"!, 4- the first treatment + seed priming with Azotobacter with
a concentration of 1% 5- the first treatment + foliar spraying of fulvic acid with a concentration of 5 gr.lit"! 6- The first
treatment + foliar spraying of seaweed extract with a concentration of 5 gr.lit'and the 7- combined treatment
(14+2+3+4+5+6) in randomized complete blocks design in three replications and in two crop years (2017- 2019) was
implemented in Qom province. The two-year results showed that the highest grain, straw and biological yields of wheat
were 3194, 4993 and 8187 kg.ha'!, respectively, in treatment 7, which had a significant difference with other treatments
and control at the 5% level of Duncan's test, and these values were 35, 25 and 30% more than the control. Also,
characteristics such as plant height, spike length and number of claws were the highest in this treatment. It seems that
the combined use of biostimulants had a significant effect on the yield and some characteristics of wheat yield in saline
conditions, and it is suggested that in additional studies, the effects of these stimulators along with the use of 50 and/or
70% of the recommended fertilizers based on soil test should be checked and also the time of using these stimulants.

Key words: Sea weed, Amino acids, Fulvic acid, Humic acid

Yy



VPN olows s o) o las o) 090 SB (5000 alzo

J/JK‘»@JJ);UA“

s sah o Ll o sae Jiis 5 A dapT wn; 5 Lashs
o9 ol 38 L L)% (El-Bassiouny et al.,Y- o)
ot 5 (505 Olae s YU 5 Kaa g 8 S i)
gt © eliws aodl S Sl A Gas
I s aals 5o oY sans a5 Gl gl
ol lio cusgane dalods ok ) 5 8a S Glaig g0
230 Oliial ool Gl S b glacT 5 suliin

RCI PNV
ot b ablie gl cnss slagisy 3 (S sss
Fore (AL G Sone ol ge Sl suliial (5,5
e S 3 ey S ae el cuye el sk
Lau S Baac) adl 53 slasales Cipme Guilosy Jilaa 4
OLALS g 5wty oo 585 s (5 e ) 5 (LagES T
50088 (S5 00 S L OLa S asa Jsb Lo
5 bl cuie e i ool
Ao slacuie Koo 5 (ol cudly i)
.(Ghaffari Nejad etal.,v-¥+) wils oo Suw) Sjae
Wlgo 5 Sl 53 51 s o 5tus () slas e
= oy Sl (o5 Sse slaeaiSEAL ¢l o) Jolk
Sala (slas lae 5 Sao gt wnl iselunea) oliass
LS jae s )i GBS Gab W sl o (2l
@l s slaSsas (EBIC) * Jlsyl A
S aiaa Shlola 505 b (L) sule sl olS w)
Sl Gl sl (ol sladil 8 S e Ll aiuls g
88558 OIS 4 Jan3 (Vb ol alie IS
Shaajs0n 5l Gl il oo Jsmne cldS s sag
Lo bsol oo ady Saw) laS me LU agew
Gl il Jold pliasd — ooy oS 5

Af.a.u‘ 9 Uflf-)d AS-LLL C;LAQJL.A.(‘. ‘(a.\.‘fb EJJJ&A) s

\§2

douade

Y seans ) S (Triticum aestivum L.) auS
b pala Jla Ho ot ol s slas
PRI u'.‘T =l 1 LS eabie ud sgan o
Jlo 5o pha gl wdlbipe pu€ @il 55 S
Gl s HESA G sabia VY- Loy 5o gudbs Y- VA
(OECD/FAO, Y+ \4)

Cactins soliien) 45 siieas Llolse 31 ains slagis
Slas T oty a5 sl oLy S8 T Jonilsy 31
b LAES (s Sage daal WS o a0 gans
(Gheibi,Y-\A) wile @osd o5 om) i
S wose wa O G el wsay (IS sk
“ o Gosd G5 ol GTL S s plals
ol oMW ) (SO (Homayi,Ye - ¥) o s
Ssay oSda den 5 Saa bl ju g slas
S ool S b 0¥ L Pl gl 5 600
Sl sl @3S ) mhe 5 o Shee (2alS Gl
cin sd sSE Lala Ja Lo (Jalaliy- V)
oulen S il 1 a8 S phacs (o311 5l aus 5y
Osalie Y8) 558 il S 5l as ;0 Yo agaa ol
BEbee gosd Aide olajs @hls (GSa
SUSa o sabis £/y Jobas phaws ool ((Momeni,Y -\ - )
2 o il ol G Sage bbb sl )
3 5asa i wsdad A el ol i,
(Homayi,¥- - ¥) wils oo Sss cuas 58l 50 S
S el€ ady oo o e S 4 Gl e (inen
oLl a5 il 38 qauas 5 LIS slag s wsay ook
(2132 ol 5o aal 53 ane dad shos Sl garsdly oS b 53

) Olga ) maslas culg Lo 5 S 98 5l cales

! - European Bio-stimulants Industry Council



VPN olows s o) o las o) 090 SB (5000 alzo

J/JK‘»@JJ);UA“

uSlS Yol mas b (i8Sl o sud s
S culls (il ol ) aan s Gl Sk
wdlipe (Olhasass Sy i) pead sl 5 olS
Sose o9 Shard s S Cla (ial38) (inas
G ool coglie Ll gl L Olespa soldinl
5 A E5a 5 Bt Jued 5 2TeS 5 sosd
S 5 saliienl (sble Sau 5 adn ) Aleunis 68

(Khalil etal.,¥- - A) coul el aual e
e (o ALS st 3a3 Ll Jold ((Saosan ol 50
o Ll g 4 G S ol SIA sl 55
hard Oladl ghls dag] a5 Jaiss Lol
wlse 0al IS8 e coninan s 5 SL S
LagyT a2,lS 5 5a0 5 lulie ol g 5b lasna bl b 4
Saosaa olge (Posmyk,Y-\1) adl oo diowly
b @l salie Qla(fun) S S (lsieds
o (Singh et al.,Y«\Y ) sasdids s 1, 4,
L abalh cpaia gob) oF Sl L (S5 waa sl
Sk Su8lS Jols cudnb (il sely (e HL
(Stasad dlge € sud (IS (piges Wgdie
o3 1y (plewsdy lid H-ATPases ay 331 cullas
8,539 Gk i 4 «S (Jindo et al, Y- \Y) wiS o
S0 A o SaS alul wd, oAl Ha gl ( Jsblew
dresl 5 1505008 S (g i (i gan ol 5o o e
Aremu etal., Y- Vo) awias oo (ial38) 1, ol S jua
Cudead g Sao g wrel (s Spae S8l BalaS o
I 5 pa€ Glo s Slae 5 (olan Sy ol i
saiay HLEs mli a8 K 518 aallbs o) g0 Bl
0 Slae s gags « S slagsolan 5l 5o Jasd (Rl
o Siewly (ualS 5 ol suolie Giyme IS
G515 (Shah etal., ¥ - \V) o 5 Lasalgs yslew s Las s

JJQHJQJ;JJS&&H%&‘JW&QM

Yo

Yo lasslle B AR 5 wiag o JSES Ko gaa

(Garnettetal., Y- \¥) cuul sad (5,038 555
Soae slagSh o3 50) Ty S a4 5,8
Sose (Gl glanl) Gn) n2  (oLS )
wiis glasyual) Ol (S pliand glas S L 50
slaalls as Olul conas @l ol B4E
o0laS Globa 5o LT wls Gialsdl 5 ooslas
OLas Lagiasly (A adlbiee S sules b ol
S saliin 5 aui QIS manis J gl 5l s gom wals
LS ae 5 I lge (oli2 suslie ils slassS
Saile s daa 3 lagas 31 GualS o Al S
38 50 S 5o Cpl w58 (Oiinas il oo Sise
Gy ol e 5 (5538 HB6 «bo e IS 59
GRalS (g0 (I g8 Ol Guy lse Gul Bas (g
(Tehrani,Y- Vo) wils co 555 50 (Sodloyw 3,05
ey S sae s3le 85,8 wu S saaline u..ieLA_‘,T o9
e solie L osad oW gduel wal gola
Giels ((SaA GBS Lol sl o ByuasaS 5 s 5
OB 53y Cpl il (K558 4a S Ko (RS 4 Jas3 il 380
Jalo & Ylaial (Jaad Gl 38l Gl 4w S ol o) S
Olsn oS eolail wsl OF s QIS (1al8)
Soao sube ol 0, KL oS ulo Glis 50 Hlass ol o
ls ol s (K Gaob 5 S ooled i,
el i (Simon-Grao et al.,y-\1) ool sud
by Gun) ady oS me ae 5 ol
Y-\Y 4 Paradikovi¢etal., Y- \\ Khanetal.,v- -4
cblse 3 A .owwl sad (5,15 Ertani et al.,
o) Sone Glyeds el slassl 51 saliial
Giul3il S wie olosage callas Gmlil Jald
Jalo 4 Bome g 5 dseme oS (plie sualie Gla
e ol 3 oS oyl Guslie Sai€edS cubils

2 Biostimulants



VPN olows s o) o las o) 090 SB (5000 alzo

J/JK‘»@JJ);UA“

ssde 2l 5 oosd (Saa slagss o
sl Sl slac 53l L300 (Craigie, Y- 1Y)
ssaa Lol fen) GA Ll 5 s da il 4 i glie o
o8 OS5 ol il Jw ) Jlad slad S se
Gdals (I8 ey (ol oo el (Sae lasjlace oyl

((Craigie, Y+ \V) wuals
oL Lo Wl ee (o sl 5158 8L L g5
Pl alg aas Ll s b, 4 o3aS) S
b5 S s 5 Cnlosan conesS] s Lo 5050
S ol su jome LS5 ihas (slag s
OB il el wile duel (slanl
sk OIS O s (pafews
s Slae ¢ oua g3 5o .(Gonzalez-lopez et al., \AAY)
6SL L il 51 5o 5wl adi€ 55508 Cda
e B @ SSeS SSLH ddaa S godas

.(Renato de Freitas,Y- - + ) cuwl s <3

CA.A.H‘

OsSE oS suls LES s s slaguA Sy o
09 ol lalyd 5o (G Soae g 5B 85l 50
O o9 ol sud aladl (Sl Gl ©lE8AT auS
S e LA ol LS6 B ad (335 aallls
weode o9 el balyd s aaS g Slee o S

‘JJ"':‘."L;""'JJT'

Laghgy 9 9lse

D3 AV=AA 5 ANV el Jla o b piale) T ol
(St 5 a8 s 3lolie sim) a3 sl 05508 G2
Jlas L0l g3y o hal Hed S L (gle 550 5o
S Jools sols) pa Hslas 4o 550 98 53 ps8 5 !
S9da sod 518 rlae 5 @Al S S L (LSS
A ssan OF Gosd 5 Sie s psbaidees Voo VY

cob Il Lo (Yo ) sladsan) Sie s puias s pma V/o

¥

slapnl cullad Gilbdl el ((Kad (a8 bl b
O 4S) SlasuaSl s b Sl 5 50 sacussaniS) 5 s
slie Lo o] LKl gile P *E R VI
s S Gl ol o (anls ads,  sladsle
Sss uas3 Lo (Vasconcelos et al.,y-.a)
5 peally Slogaa cabislae 5 (S Ll 5 8 ums
el 5301 slag L sleat Sbiwll sl
olelyl sels (S Hiad suiS Ja 059550 S
G5 9 S Gl 5 ofes @l s Slae s S
09 Dpas oS 5 Lol plie solie Cda (il

.(Amer and El-Ramady,Y- Vo) ad s Ll yus
Buas 4S W0 S 515 (V- +4) lLKaa g Marosz
S g3 oad 5 Jud 5l Hlaie dHS 50 Ko 5158wl
Oalools (ualS 1, sl el (550353580 5 Gl 1,
L Sad (a8 4 ol Jaad Jilisl Sl ol yuss
5 51 e ani€ ol s g Suslob sl 55,
Laai)gs oS Syl anl palidslae b S2a
V90 Odg Db el sl s sd cpl 4 Wb Luals
5 Saosat dnesl ((pinan 330 S 3,45 (alS 5 laS 5
slie 5 plie salie Cda (il58) cely Syl
) Sone S plseds (b Sila slasslac
DI5L 53 LA 4 alS Jaad Gral 81 5 glate 4 Jatis
sLosdsosd b oS5 Gl el o wsse
5 e esd Sk slasila 5 Base (o SLS
LS me ploiets 5 Wgdpe Jlaniul (gle sl
Aliae glakuse 5o GlalS gab 5 ad; @ (i)
olasine’, 5l ik LI das lae ool S WS
olS el dlols cullad 5 aiiiua 35e 5 (59, wiilo
Nddsee Sse LIS Lol 58
Suls s lac 5l suliiil (Battacharyyaetal., Y- \o)
Jaa3 (il 38l cus (Ascophyllum nodosum) b 5o



VPN olows s o) o las o) 090 SB (5000 alzo

J/JK‘»@JJ);UA“

29 Jsbao Laus (Walkley and Black,\aYy¢)
S =8l (Olsen et al,Vaos) p oly S o
paealiy 5 (Bouyoucos,\a0Y) jie g usa i) b g3
‘5\9:\3\9.01 Sl (B gy 5 solainl b soldin) Jols LG
s (VAAY Knudsen and Peterson) A Jlo s S
DTPA (o5 b ia BB Ghme oS jnlic
s paulS slagaals 5 (Lindsay and Norvell,YaVA)
> Bl Gaas SAR 55 of caad 5 padsie
slagiss b 5 lagenl 5 lag slS bz (<
C;):Sa_}\..ﬂ\ alg..i.f\_a_ﬂ By
Ubs, -(AliEhyaei and Behbahanizadeh,\44Y)

S Py e
3 (SX) ke 59 asuuse gy oulaly okl
S bl 2 okl slace s 5 (Bome OF Gl
solel dla 5o V) dibie bl 4 4a 53 b g aa€ o]
09 s (LUSa Lo e Jie H3A YV 8 aaa b
wile anf ely sl S5y A Jad sl
Gla slasd @l ga Job cpoyo yie 5o dady alaas (plas )
Oinan 00 S (558 Il Gl Hla 05 5 Ll o
Ol 5 YL Ol Sie - /0 Bda 5l ey 8IS 5 il o Slae
G oo 5 oS Ol (LU Bua; g0 s oS e
s a5 Ka

a3 0Y/A0 (glols sndauliiiul Sio gaaasl 4 gad
dons YUVA sola dasluin)  (Siogia wadd
YY/N sola sa suliio Kol 98 ancal ol T divel sl
sad soliil Sula sjlme 5 Soslsd wac) vy
ST CRRVODN UV | IRV P Y Y

CFU curan b XL 33 ol pole Cipeme e
Voo oasul S Ul ways K Slaie o VY ml!
L go 5 S ug Jlo Ll @ose 4 Ll 4 SIS
b 5 il Jolas s S g O 5 SIA olEEas

Yv

L o9 (ol ) a5, Bulal oIS slas sl
Sose slade s e ol i olaias wdb alssl 1SS
5 S 00NN 39S sugane Jeld (iule)l
Fine- Sla Juols (guis suy 5 o0 s Jdlad YALYY - €
Loamy, Mixed, Thermic, Typic Haplocalcids

.35 (Soil Survey Staff,v-\¢)

ssS wlS) wals Y dels byl slajles
b s s —Y (S GiuleyT ould L olasd
o Saegaa waal S0 Hu 8 SelS 0 Sl oK
GLaasal paly Jolae + Jl Hlas -V S L ole)
Jsl olasi =€ o g g0 50 Sl 5o a Ko wlile b Gl
SN dS wmpu V able b SLss b oLa Jlesd +
L Sl aaal paly Jolao + Jol Hlass -0 oS
+ Jol slas =1 laye g0 Hu Sl po a S 0 obile
eSS0 chle b ol Sl sjlae il Jolae
(VYY) S 55 Hlas =V g dda o g0 5o il
oS tlae 50V 510 ¥ glajles Ho palid sl
S o5B) YV (65800 5 (4l JaeSS) Yo dla so 0
35S (eolad ad alasl S gl el ulesl 5 (a2
Voo 5V s a5 Jol Jlw La) ok
poler o (OBSa Lo Ju s ol g p SIS
Wl 5 ol Soe 5 SBlS Bl Gluy (S35580 9
Yo dla yo) cas dady L] o dw Lo G3ss
3 (08 935 VYV s 5s) (oo aBlis Lacal o) (S 501y
Jsh Jles 5o 5 [(sS 5015 A8 ala ) (A0 i ga (gl
(OUSa Hu e 4l a Sl Yor 5 Y- LSS wags g
sl & ol S 5 el aui (slais st suliie
Se o9 Gy for &SI Ly (Gle YXV) pose SR VE
SB35 Gkl paxd 3 U8 wad GalS mse
9 S8 LSy Ao s solis B e
iy plasl oslac 5o pH ol SIS alian
gldl sslme (S i culas culilB (gl s 5 5K
T S a0 (S s clan ol€iens b S



Vo) glows o) o lois ) 000 o SB (ol alzo

oLt 5 5l e

S salined b a3 slasols (solel Jalas 5 4533
b alasl (SAS,Y- -4) SAS LI38l a s

PR RN SEPW gl S o5 =B - Joas

5 80k Gud MelS 550 mhacs By S blae 5 L
.4J;LMTJ|JAL3

il 5K ome oo o8 el 3l oS oS plag colaa sl s Gac
L6 kB b L S Lt S S gletd 3 (Sraile)
e s R oo oaye)  (wmss)
(pSslS 5 p S L) (wm0) (e
ﬁ}! /o < IVY A ¢IA Y- \Y/Y i3 ARVA) V/o \Y/o \Rs Jo! =Y.
[Caa®)
(s
asl NUY ooy Ve Yooy 4 N Ye/o v/o v Y s
[Can®)
olel o (pliaad G3a8 @l — ¥ Jsas
(CURSPRERES ob calaa
S
")
ES)
(s
(55 5 V1T )
YV AR o-/Y a/y 743 YY/Y AYAY% Y/ - \7a\ V/o \
Ve AR oY/Y a/y A/ YY/Y 0¢/4a Y/Y - V/o Y/A Y

* SAR=Na/VCa + Mg

YA

2



Vo) glows o) o lois ) 000 o SB (ol alzo

J/JK«-@JJ);/J}:‘

Soae Jlosds B pas) (S 55 Hlass 5 ¢ JS o Slac
(So ol 98 sl (So 98 sl paL slae ol ands 0
(8 Jsun) wol s 40 ((2los Sala 5 el
OIS 59 Saesa anesl Hlas o ls o Slac (Gainas
2l ol 5 (8 Jgan) cls L8 gobl sun
03 8l 5 s s Slae 0 YL da:Silke dnlio Jgan
3 SB Gas) ad; Soae ulge S5 Hlas
5 el w98 el (Ko 5o waal 3L slae
EAAY 5 MVAE e (Jlod 5 pbos Suls
onlsl 2 (€ Jgun) wel cons 0 LS 0 poSsls
s S5y A S slapSihe wwlie Joua
sl S5 0Sile saulie Ga YL (£ Jsaa) 2105
(e lew AE/A) G g3 plaS ) (2 S EY) Sla 518 &5
YY) wdsn Jsb (aae YV/E) 4dsa s @l alass
G55 4 (sae VA) G 5o aady alasd 5 (Sle Bl
5 =S5 ool (2S5 el sl glajlas o

el crsts S5

&.m
pS g olye ool 9 SIS ajas s

o5 pos 5 Jsl Jlw Lo polie S i
RS Blat 51358 sLASIA (igan o (Sal 55l
ars (555 5 oe O Suas oS yualic 5 M
;‘dhwﬁ&)dﬁwtlg\s‘)iuﬁku:)‘abdx
culils s g S oS B i gie (S il Llad
Gws 5o Jla g9 58 Lo okl ;_j S nlaa
(Y Jsis) ws bwsio olls (2S15 L b slas]

.(Moshiri et al.,y-\¢)

ayslas sh3al g o Slae

otale)T slasaly Guibioly w3a3 Jgun gl Gull 5
U850 () LS me ool Gpms (Y Jsus)
2 (S el wmss 0 ph La) solaae
GLa S50 55 5 paiS S5l o 5 oS cla slas Slae
c,g.ms‘a..isGJ::)J«.;I:%.:\A:SJ&&)‘AJJJL}A&,;J

sl t‘Cl‘J J‘)S-LA.C C)i‘):y[% twl.a.ul Qﬁ‘ > -CA-A-::J‘J ..\AL‘-:ZI 4—)

(S50 40323)00b puiS el Lo S5as Ao 5 o s o Slac 53wy S ul e 51 iyl s 4503 @l -V saa

o9 4oy ulaald WA Job  wls slaas gLl Llba ooy
G g ga o 4l

A7 v/e Yeeo®™  yovoy®* e

[-0 [+ YA Y-/A A

+[Ao* V/ov® YA/ YA VE/e*F

</YY A AR EV/** AR7AN

<\A <o WA \7A1 RUERAY

A a/\ N /Y Y/a \

Ko Slae sl€ u Slac Glo o Slae dayu 513 aie
a5l
oYy VYV ARRTRFAN o VEA-AT \ Jl.
Y- Vovy VYYAVY ey ¢ Jsl g5 sl
YEVvEVH® \YSovYo®* oTAYIH* 1 ki Soae
AVYENoA™ 0000\ oA™ Yyyye 1 Jla xusy Sjas
YY-AVY \Y-YVE ERVAR \f3 siuleyT S slaa
AR Ale a/\ - Sl yuds o s

£

Sl 5031 70 VN s 53 s (Sre S5 0"

Y4



Vo) glows o) o lois ) 000 o SB (ol alzo

J/JK«-@JJ);/J}:‘

(S 50) ol aaiS el sla S50 (A s oS cils u Shae 5o widi; a0l ge Sl (slatSilie anwlio —¢ Jgaa

eyl edsa dob wlholas glas,) 34 53
G2 Ll o als
(Siailes) (Gamle)  (p5)

\/ve A/NP YA/YP AV/od vy/af

/v AJV3P vY/Ab q.cd sy

v/e® AV Y-/P a3 /ybe Yane

Y/o2 A4 YV/£? q/veP £ C

Y/ AJR YY/ab ay/o% £ /o

vIvEe a/ye YY/veb A jybe o

Y/A? a/ve Yv/4b 45 /A2 §y/¥b

K o Llae ol Slac alys Slae ulge XY
Ay S

(LGS Lo 8 Suls)
YoA be TAAY be Yyoo® aals
oVe¢ YoAN© YYoac LY RV
ryybe va.ue YEVA© Sla
T ANC TVYac YevYe Jlesis
1aveb gvosb YAYYD Sl Saoga
v-ye YA Yeave s ls
VVoo? £a4y@ yiage S

JJJLUuS:I‘Ju\}A\)T/O ch.u)d(5)‘4&1.&;5)13&‘:%&;{5\);@)&4&‘&31“‘}&)4

qu.AJ:\A ._\34.5.‘ d_)ml:s“).a.ctaulé\gjﬁ_)d Ly R
OV slaal 5oy (il 8l (i 550 e Lol 53 Yiaal

sl solisl 3!
ORalS (5T 518 LAl (gl siae (sos S Lo
e selie Cia (A Jilads 5ol Gl S il oo
L oade S sug olSY 5 J BB Glid) (S Sl
W w5 Jue K S (ualK
Latif and Y-\1 :Akladious and Mohamed, Y- \A)
wal SB G as sl i ol e (Mohamed,
JSa3 Qs @) pH (sl sels 0l 55 o Saoun
st 5 2Ll g oS L Saesua slagslis

Ol 5 (lae salie Gl o PSS wleds (5558
dlon 5y sladilgo yulie (RaS Giel O G3a
s plal SBA 555 55 5 (plsa plil s 4, Jsb
.(Ibrahim et al.,Y-\\ Nimir et al.,y- Vo) 53 S =
ol yands Ko g1 sl (SIA (8 jms pnla 31885 50
Sl Sels iy saSima A il sl
Lol Ghasly mlB a8 358 sladdlge salis
«Cordeiro etal., Y- V1) s ls Slsaan Lagi,) S sl
(Kaya et al.,vy-\A Heidari and Minaei,Y-\¢
el (SIS Gyae sols plas G8ae ol oy
Glsine Q3 Bl pd Ly 5o S

sbias (Fernandez et al., ¥+ VA) o s oo 8LS (055 5 5



VPN olows s o) o las o) 090 SB (5000 alzo

J(/K“"J_/};’/J'ﬁ"‘

s Slae s S ga waal LS e s agMle wi
el 8353 a0 50 5T slal

Slasal Ay Cme ajiash @l pulul
Loy Cals o Ossie Olel s eme dlas 51 dasel
JSaa QUsip s 5 Oste slreaty auwl SuebK
9 AL Sia sule o Slae Gl s « paly slas
Alfosea-Y-¥+) ad (S5 aasS osd o Jaad
aeol il slas uala 3a3a3 4 (Simon et al.,
KA sobs 5 wls o Shae 5 gl sre LS6 el
Obds olidas ml Sol 4 e b ousls Al
Soxd 0 8lS JanS s dinel slanaaal (A 5 L suly
J3ye @inal (glanseal wem o Ylaial da coral LIS 5!
ol otubesT Lo soliial u)se U o Jead
» s BB s olaae 580 sl g Ylaial 5 e0 s
09 3 s oo olgidny Ll ol o il Alils o Slae
olels b s allh 31 il LSS slagiole)T
soliiea) (55 0b 4 oL JanS 53 350 (sine] slausnl
-3 gl

» Saslsd wl Hladae 536 ase posad o
sube ol (Sl (8 yumo suls lis @lidas jo o Slae
sl so 1) sosd © el Gl S [l s ol jeads
e clag Sl b suls ol Ygual 5 aas il
SS e a1y gl Gia g s S IS5 Wi
G odag b oS ol o age 4 (Sun et al,y-ye)
cliilas glols b wb Laia wols ool @YU cullla
5ol Ol b g5 B0 gl B eme Sl g aiile saiiS
NS € eyl 3 usd Jols cailes gdions )
5 oin ) cniles wd, sl ae SE glas sl
@ 538 Slea S ol ol sa slaglasl 4 IS Jll
el 5 ludas Jolad 5 cbdlae (g5 2l 50 1)
- Jld 0 30uS) slads S mallad ) 5 Bada 8LS 0,

il Gl 55 sl ol bl slas 3 puna 131 alS

AR

callad GalB8l b 5 () al Sl lag] ud ola
rolie 5l Lo, ot pn 5 sad S Gl lslas,
-GS w5 Gl S as sel al ( saea ola2
Latif Y+ V1) 95 sl widiy dsns 5 s 556 (sla
Mohamed  latif olallas «4n SI .(and Mohamed,
ol Srogun waed Lalslae suls oL (YA1)
I, Rubisco as3il 5 ol€ (it sid cullad ool
Vo ol o 1) o 4 Joal dain g aas il 33l
& Son el sl ubla a3 o e
rolie (B yuas) aald 4 cud ol e 3 olgs
K sale 0 Shae Ly (S G se3T Lol L oliz
LS5 5o S ok bl wdlas dls 5 olsa sl
Sao s aaeal (S B yuas 5wy SHae ol go b
ala olaane (ialnal 1y 358 slaos Slae «od S 513
“dslae (@TLIS aue do¥a 51 (S el (¢ Jgas)
saliinul us 50 sLAS 520 b 5 So s sl
Grsliol Spume (los by 5 wbile Gala FaaS o
mdslae (gans sl o 0o S oo slgidny JA ol
28 LS o ol wmyu o /0 5 SYL slackle al
SB G b Jleds (B b ol 488 Sl

08 18 e 58 0550 S alse (i
s suly GLES GIS A 53 A oldlhe mln
ol sSal Ll 5 e 556 (Sao s wl S
mnl ol (Kaya et al, Y- \A) el aiils Slass)
LGS 5 30008 Sl s sladSal5 g oo
© A3l 0 e slis) ol jeas (35 (ROS) Jla o 3ues)
wol S Gpas ks dallbs ju a0 oS
AT 53 s T Gal calla Gl tiels (s gaa
o8 Sl aalb sud red 4 oS Jaad il
0 @S5 olad 5l e olas Gal adl Gl
K cdls S8 Gls g SaA ol 8 Slae o gnd
LS ae b (iS5 cle 536 gedias (Las



Vo) glows o) o lois ) 000 o SB (ol alzo

J/JK‘»@JJ);UA“

Gaol dral (Saogan el il slae (oDIS aae
Sl b s bli uala a3 53 Sasls s
YL glachle ool slas (gars olallas 5o 08 2
l:vj Jjafl- 4:\.5;‘)]53_)4 L&S);.A L)f‘ s Hd -/o _)‘
o5 55 s () (S Baae by Jlosds Gy
- Otale )T 5 0 s oo ol (Cninan WS IS 4a 5
JW@J‘}A&‘)?[:‘&J:J@)J‘&&GL&
05001 ol ) (ot slas S e ¢ oglans
‘6.\\954*.@\93..\-&@_)-\\/’\90’ tJt‘LAO‘\%C‘L}{(&SL‘.}

e el b 5 sl SIA SIS JED) 5 ods )

(f, JJA.L)QM‘M‘AS@JJJJSL@)::GJ‘J

1S S yaSdais

dreal (S G pame LS Guala Giule 3T ol Gulesl 5
80 (G slaS me (2S5 Las 5 Saepua
s bl i 5 paKslS 5 lo s Slae s gl S
Qs (law) Syme Cipime puc) wald 4 o
Ssss s i) LS ae pla Cipeas

S =Slae Hluda i s saaldn oIS 5 4ls o Slae

S 3 s T
‘):\SJ)SL;‘-‘-“),):’ BN o we,d-“‘ﬁ“-“éf(vdl":‘:’)&‘l‘s-’:’-’uf:"’“ sl 5 ails

ouldicl v g0 &Eu

Akladious, S.A. and Mohamed, H.I. (2018) Ameliorative effects of calcium nitrate and humic acid on

the growth, yield component and biochemical attribute of pepper (Capsicum annuum L.) plants grown
under salt stress. Scientia Horticulturae (Amsterdam), 236, 244-250.

AliEhyaei, M. and Behbahanizadeh, A.A. 1993. Description of soil chemical analysing methods.

Technical publication no. 893, Soil and Water Research Institute. Tehran Iran. 129 pages. (In Persian)

Alfosea-Simén, MLE. Zavala-Gonzalez, A. Camara-Zapata, J.M. Martinez-Nicolas, J.J. Simon, I.
Simén-Grao, S. and Garcia-Sanchez, F. (2020) Effect of foliar application of amino acids on the salinity
tolerance of tomato plants cultivated under hydroponic system. Scientia Horticulturae, 1-9.

Amer, M. M. and H. R. El-Ramady. (2015) Alleviation soil salinity and sodicity hazard using some bio-
chemical amendments for production of canola (Brassica napus L.) in North Delta region. Journal of
Soil Sciences and Agricultural Engineering, 6(4), 415- 432,

Aremu, A. Stirk, A. Kulkarni, M. Tarkowska, D. Tureckova, V. Gruz, J. (2015) Evidence of
phytohormones and phenolic acids variability in garden-waste-derived vermicompost leachate, a well-
known plant growth stimulant. Plant Growth Regulators, 75, 483-492.

Battacharyya, D. Babgohari, M.Z. Rathor, P. Prithiviraj, B. (2015) Seaweed extracts as biostimulants
in horticulture. Scientia Horticulturae, 30 (196), 39-48.

Bouyoucos, G.H. (1951) A recalibration of the hydrometer method for making mechanical analysis of
Soils. Agronomy Journals, 43, 434-438.

vy



VPN Slewa o) opla ) 5,58 ST (5550 alme oLt 5 5l e

Cordeiro, F.C. Santa-Catarina, C. Silveira, V. and De Souza, S.R. (2011) Humic acid effect on catalase
activity and the generation of reactive oxygen species in corn (Zea mays L.). Bioscience, biotechnology,
and biochemistry, 75(1), 70-74.

Craigie, J.S. (2011) Seaweed extract stimuli in plant science and agriculture. Journal of applied
phycology, 23(3), 371-393.

El-Bassiouny, H.M.S. and Bekheta, M.A. (2005) Effect of salt stress on relative water content lipid
peroxidation, polyamines, amino acids and ethylene of two wheat cultivars. International Journal of
Agriculture and Biology, 3, 363-368.

Ertani, A. Schiavon, M. Muscolo, A. and Nardi, S. (2013) Alfalfa plant-derived biostimulant stimulate
short-term growth of salt stressed Zea mays L. plants. Plant and soil, 364(1), 145-158.

Fernandez, M.B.M. Cosio-Vargas, L.E. Montero, D.C. Garcia, A.C. and Loépez, D.M. (2013)
Potentiality of vermicompost humic acids in banana in vitro micro propagation clone. Enano
Guantanamero. Journal of Environmental Science and Engineering, 2, 677-685.

Garnett, T. Appleby, M.C. Balmford, A. Bateman, [.J. Benton, T.G. P. Bloomer, Burlingame, B.
Dawkins, M. Dolan, L. Fraser, D. Herrero, M. Hoffmann, I. Smith, P. Thornton, P.K. Toulmin, C.
Vermeulen, S.J. Godfray, H.C.J (2013) Sustainable intensification in agriculture: premises and policies.
Science, 341, 33-34.

Ghaffari Nejad, S. Noorgholipour, F. and Gheibi, M.N. (2020) Plant growth stimulants, their role in
plant physiology, nutrient uptake and coping with environmental stresses. Bi-Quarterly Journal of
Land Management, 1(8). (In Persian)

Gheibi, M. 2018. Practical principles of wheat nutrition (coping with environmental stresses).
Tavangaran Inc., Tehran, Iran. (In Persian)

Gonzalez-lopez, J. Salmeron, V. Moreno, J. and Cormenzana, R.A. (1983) Amino acids and vitamins
produced by Azotobacter vinelandii ATCC 12837 in chemically defined media and dialyzed soil media.
Soil Biology and Biochemistry, 15, 711-713.

Heidari, M. and Minaei, A. (2014) Effects of drought stress and humic acid application on flower yield
and content of macroelements in medical plant borage (Borago officinalis L.). Journal of Plant

Production Research, 21, 167-182. (In Persian)

Homayi, M. 2002. Plant Response to Salinity, National Committee for Irrigation and Drainage, Tehran,
Iran. (In Persian)

Ibrahim, M.E.H. Zhu, X. Zhou, G. and Abidallhaa, E.H.M.A. (2016) Effects of nitrogen on seedling
growth of wheat varieties under salt stress. Journal of Agricultural Science, 8:, 131-146.

Jalali, M. (2007) Salinization of groundwater in arid and semi-arid zones: an example from Tajarak,
western Iran. Environment Geology, 52, 1133-1149. (In Persian)

Jindo, K. Martim, S.A. Navarro, E.C. Aguiar, N.O. Canellas, L.P.( 2012) Root growth promotion by
humic acids from composted and non-composted urban organic wastes. Plant and Soil, 353, 209-220.

Y



VPN Slewa o) opla ) 5,58 ST (5550 alme oLt 5 5l e

Kaya, C. Akram, N.A. Ashraf, M. and Sonmez, O. (2018) Exogenous application of humic acid
mitigates salinity stress in maize (Zea mays L.) plants by improving some key physicobiochemical
attributes. Cereal Research Communications, 46, 67-78.

Khalil, A.A. Osman, E.A.M. and Zahran, F.A.F. (2008) Effect of amino acids and micronutrients foliar
application on growth, yield and its components and chemical characteristics. The Journal of
Agricultural Science, Mansoura University, 33, 3143-3150.

Khan, W. Rayirath, U.P. Subramanian, S. Jithesh, M.N. Rayorath, P. Hodges, D.M. Critchley, A.T.
Craigie, J.S. Norrie, J. and Prithiviraj, B. (2009)Seaweed extracts as biostimulants of plant growth and
development. Journal of Plant Growth Regulation, 28(4), 386-399.

Knudsen, D. and Peterson, G.A. 1982. Lithium, Sodium, and Potassium. p. 225-246. In A.L. Page et
al., (eds.) Methods of Soil Analysis. Agronomy No. 9, Part 2, 2" ed. Am. Soc. of Agronomy, Madison,
WL

Latif, H.H. and Mohamed, H.I. (2016) Exogenous applications of moringa leaf extract effect on
retrotransposon, ultrastructural and biochemical contents of common bean plants under environmental
stresses. South African Journal of Botany, 106.

Lindsay, W.L. and Norvell, W.A . (1978) Development of a DTPA soil test for zinc, iron, manganese,
and copper. Soil Science Society American Journal, 42, 421-428.

Marosz, A. (2009) Effect of fulvic and humic organic acids and calcium on growth and chlorophyll
content of tree species grown under salt stress. Dendrobiology, 62, 47-53.

Mohamed, W.H. (2012) Effects of humic acid and calcium forms on dry weight and nutrient uptake of
maize plant under saline condition. Australian Journal of Basic and Applied Sciences, 6, 597-604.

Momeni, A. (2010) Geographical distribution and salinity levels of Iranian soil resources. Journal of
Soil Research (Soil and Water Sciences), 24(3), 203-215. (In Persian)

Moshiri, F. Khademi, Z. Saadat, S. Rashidi, N. Sedri, M.H. Gheibi, M.N. Samavat, S. Asadi Rahmani,
H. Tehrani, M.M. Feizi asl, V. Khoogar, Z. KeShavarz, P. and Shahabi, A.A. 2014. Guidelines for
integrated management of soil fertility and wheat nutrition. Soil and Water Research Institute. (In
Persian)

Nimir, N.E.A. Lu, S. Zhou, G. Guo, W. Ma, B. and Wang, Y. (2015) Comparative effects of gibberellic
acid, kinetin and salicylic acid on emergence, seedling growth and the antioxidant defense system of
sweet sorghum (Sorghum bicolor L.) under salinity and temperature stresses. Crop Pasture Science 66,
145-157.

OECD/FAO .2019. OECD-FAO AGRICULTURAL OUTLOOK 2019-2028. Paris, OECD.

Olsen, S.R. Cole, C.V. Watanabe, F.S. and Dean, L.A. 1954. Estimation of available phosphorus in soils
by extraction with NaHCO3, USDA Cir.939. U.S. Washington.

Paradikovié¢, N. Vinkovi¢, T. Vinkovié Vréek, 1. Zuntar, I. Boji¢, M. and Medié-Sari¢, M. (2011) Effect

of natural biostimulants on yield and nutritional quality: an example of sweet yellow pepper (Capsicum
annuum L.) plants. Journal of the Science of Food and Agriculture, 91(12), 2146-2152.

Y



VPN Slewa o) opla ) 5,58 ST (5550 alme oLt 5 5l e

Posmyk, M.M. (2016) Szafranska K. biostimulators: a new trend towards solving an old problem.
Frontiers in Plant Science, 7, 48.

Renato de Freitas, J. (2000) Yield and N assimilation of winter inoculated wheat rhizobacteria.
Pedobiologia, 44, 97-104.

SAS Institute .2009. SAS/STAT user’s guide. Version 9. SAS Institute. Cary, NC.

Shah, S. Hhookway, S. Wilkinson, S. Fletcher, J. (2017) The effect of biostimulants on crop vigour,
disease incidence and grain yield of winter wheat and winter oilseed rape. Aspects of. Applied. Biology,
134, 59-69.

Simon-Grao, S. Garcia-Sanchez, F. Alfosea-Simon, M. Simon, I. Lidon, V. and Ortega, W.M.R. (2016)
Study on the foliar application of fitomare® on drought tolerance of tomato plants. International
Journal of Plant Animal and Environmental Sciences, 6, 15-21.

Singh, A.L. Radhakrishnan, T. Mishra, G.P. Chakraborty, K. Ajay, B.C. Mahatma, M.K. Kalariya, K. A.
Goswami, N. Mehta, D. Nakar, R. Oza, S. Chaudhari, V. Zala, P.V. Kumar, L. Mandaviya, C. Joshi,
A.S. Kataria, G.K. Misra, J.B. 2013. Current Trends in Plant Biology Research. In: Proceedings
National Conference of Plant Physiology 2013, 13-16th Dec 2013. DGR and JAU, Junagadh, India.
Keshav Publication, Vadodra, India, p. 982. ISBN No 978-81-931859-0-2.

Soil Survey Staff. 2014. Keys to Soil Taxonomy, 12" ed. USDA-Natural Resources Conservation
Service, Washington, DC.

Sun, Y. Yang, J. Yao, R. Chen, X. and Wang, X. (2020) Biochar and fulvic acid amendments mitigate
negative effects of coastal saline soil and improve crop yields in a three year field trial. Scientific
Reports, 10, 8946.

Tehrani, M. 2015. Wheat plant nutrition management in cold stress conditions. Soil and Water Research
Institute. 45 p. (In Persian)

Vasconcelos, A.C.F. Zhang, X. Ervin, E.H. and Kiehl, J.C. (2009) Enzymatic antioxidant responses to
biostimulants in maize and soybean subjected to drought. Scientia Agricola, 66(3), 395-402.

Walkley, A. Black, I.A. (1934) An examination of Degtjareff method for determining soil organic
matter and a proposed modification of the chromic acid titration method. Soil Science, 37, 29-37.

Yo



