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Abstract

Background and Objective: Drought is the primary factor that hinders crop growth. Management practices, such as the
use of novel plant compounds, can effectively enhance the sustainability of crop growth and yield under water stressful
conditions. This study aimed to investigate the effect of different irrigation levels and the application of Hb-101 compound
(extracted from pine tree) on the growth characteristics and yield of quinoa (Chenopodium quinoa) under water stress
conditions.

Methods: The study was conducted for two years at the research farm of Islamic Azad University, Malekan Branch, using
a split-plot experiment with a randomized complete blocks design. Treatments included concentrations of Hb-101 and
different irrigation regimes. Treatments consisted of Hb-101 (0, 3, 6 and 9 per 1000) and irrigation regimes (irrigation
after 70, 100, 130 and 160 mm evaporation from pan).

Results: Reducing the amount of irrigation water had a negative effect on plant height, leaf area, chlorophyll index, and
grain yield. A significant decrease in these characteristics was observed, particularly in the irrigation after 160 mm
evaporation from pan treatment. On the other hand, the application of Hb-101 significantly increased the plant height and
leaf area. Additionally, the Hb-101 reduced abscisic acid level in plant leaves, which appears to be a key factor in the
lowered stomatal resistance under the water stress. Application of this compound also improved the antioxidant properties
of the leaves, which can be effective in enhancing the plant's resistance to environmental stresses.

Conclusion: The application of Hb-101 compound could enhance physiological characteristics, growth and yield of
quinoa, irrespective of irrigation level. Therefore, the use of this compound, especially under limited water conditions,
can be recommended as an effective method for enhancing quinoa production in areas with water resource shortages.

Keywords: Quinoa, Drought, Hb-101, Plant growth, Seed yield, Antioxidants.

How to Cite: Farajzadeh Memari Tabrizi, E., 2026. Effect of Hb-101 extracted from pine tree on growth and yield of
quinoa plant under different irrigation regimes. J. Soil Plant Interact. 17(1), 37—49 (In Persian with English abstract).
https://doi.org/10.47176/jspi.17.1.21821

Copyright © 2026 Isfahan University of Technology, Published by IUT Press. This work is licensed under a Creative Commons
Attribution-Noncommercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/). Non-
NC

commercial uses of the work are permitted, provided the original work is properly cited.


http://dx.doi.org/10.29252/ejgcst.9.2.1
https://jspi.iut.ac.ir/index.php?slc_lang=en&sid=1
https://portal.issn.org/resource/ISSN-L/2783-5014
https://portal.issn.org/resource/ISSN/2783-5286
https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0003-2291-1027
http://dx.doi.org/10.47176/jspi.17.1.21821
https://jspi.iut.ac.ir/article-1-1719-fa.html

[ Downloaded from jspi.iut.ac.ir on 2026-06-10 ]

[ DOI: 10.47176/jspi.17.1.21821 ]

https://doi.org/10.47176/jspi.17.1.21821 YV-¥4 :\V()) 61 ¥e0 olS 5 Sl Lol

oS 5 S Ly,

https://jspi.iut.ac.ir/ :asldead v.(al:- FE W
YVAY=OYA? 1 o5 xSI L 0oV F-YVAT :LLs

FSrs solens o;b’cfé B4

Qlﬂl Gd&-‘ c‘.;dy.wl )b] AK.:.Jl: cub/\l.a J:-\) GC,.G\‘)) cjjf

farajzadeh@iau.ac.ir : Sy ;S Gy oJ shenn 0wy 55 %

OFXNVNY 2oy 0l OFF/MNN 6 K5k b VT VN F il s )

oS

s S 3 5l ealil wsle glacy ke 355 cal b ool o5 LS Ak sdns 2alS fale o Sage (Sis 1A 5 Glagh dudy
Cobe Sl s Saa b e cal sl ails 1S Ll s s el 0lLS s Shas 5 iy ol 53 1 S5 LB Ll LS
Lyl & 55 (Chenopodium quinoa) | 5.8 3 Slas 5 A, sla S5y » (CL§ o)l av\.icljsg:..ﬂl) Hb-101 S 5 3 0,8 5 bl cilisa
A el oS s

oS GlaS 5l = b Ladn 2 glass S )yt OSTe dly el 15 iy ash assim 53 o e 5o 5 byl e by,
Vo Sl D) olol il Glans 3y 5 Ola 524 57 0 e slackle) Hb-101 .S 5 glachle Jols bajlas as | ol Sslas
2y (el S5 5 5l e Je V8o 5 VYo (oo

S bl Sl 3 esism ol e b Gl s Shee 5 L3 IS asls Sy e e i) bl O Olpe 2alS 1l
L gLl (Rl o HD-101 S 55 1,18 K05 (g sm 31 i odalin W S5 ol 53 (o 55 M6 28l (i3 51 s e s V50
QJW&AS&Y>)\AM)@JEQ6MLA$J5)Jgﬁm]%ﬂldawﬂg%j»Hb-l(n S e b Sy a5
oo sl 5 53 Ll e oS ebls Jlisa 15 Sy JenSI BT e S50 5 per imad oS5l 3,8 3L 08 15 o gl
AL S Jams Lo i ol 3 elS

ol A3 Ol o 31 ESB S s Shae 5 Ay (S5 S S s o Sl HO-101 S 5 5,08 IS (g S 4t
slely ol b 35008 L ble 55 158 A5 35 Sl 3o 3 S Olgsas Ll5 oo ol Cudgdoms Lol 13 53 05040 S 5 ol 5l sl
e

LaolnS| sl wls 5 Shes olS i, Hb-101 ( Six o oS 1 gddS glaelly

© V640 ol Olghosl mio of&ls o ot ckizen ] L] G
25 T 3 o Ll h Saley b s a4 s bl y by e OT 5l (g olosi e oslinal g5 5 0 jtzia ) IS o dlin () @ @ @
1wl s

Creative Commons Attribution-Noncommercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/).



https://jspi.iut.ac.ir/
https://portal.issn.org/resource/ISSN-L/2783-5014
https://portal.issn.org/resource/ISSN/2783-5286
https://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.47176/jspi.17.1.21821
https://jspi.iut.ac.ir/article-1-1719-fa.html

[ Downloaded from jspi.iut.ac.ir on 2026-06-10 ]

[ DOI: 10.47176/jspi.17.1.21821 ]

e Shas 5 Ad) 5 gl S35 5l ekelcmsy Hb-101 oS 5 5

g Sl 53 LT Jlien S Gbla 53 b 5 5ba |58
b Dlss 5 oleS 5 S Lyl 5 S gl a8 e s
oS ol s e 4 sl O Lol sl S5y 5l s
3 S Wy e S el s Bsyls sl uUls
Dl G S o SRR 3 IS Ul S ol
3 gy ool Ogman gla S35 3l eslinad L olS ol ol
05 b b G55 S 5l s halS s pe Of s
LS A2 e aleS Ll s Al bl s O
@3l ol 31 5 K 4y Cwglas (Yin et al., 2020)
ol O S s e ) pledisn 5 S5 50 sl 55l
534S el y3lanST Eas gla e (3ladled La S 55l
3T sl 51 26 glacaw] 2alS Corge olS
b Sl SIS o K8 oS 4 Sius onl 25
Sl GLls 158 A8 (6,8 sl aoes sla i 5 (S|
4S5 (SOD) 6 o> eS| s g Ale glaes 31 503
it 5l 5 slaS] sl 55 L Wl e s ol (POD)
s S5y 5l Ko S (Akram et al., 2023) oS 4blis
536 1S ol O 51 Ol Sas 53 1S meslis
23 mamaee Sl S sl ol
e oy 31 Goa Sl a5 S s OT G s
ol Gay p S Slolu o3 Ol G an 2alS 5 S slasiyy,
Sl ol a5 lld 53 b aS e SaS olS b LUl
|58 onl posdle (Stikié et al., 2015) &S Laim |, 345 A,
4 Nl S ol 935S 5 Geas Gladey e ShIs
Sis ol 23 S s sleeN s ol sl (s
oy 3l Ll e 1S ol ol e Si ol Ll i o
LS S S SGme slaaY 51 O 5 lads ) e
Lk pslie (S ISl 03 et oSSl e s
Olgea 148 b S5 ool & 4>y L (Pathan et al., 2023)
P Ll 5 ooshe el (SOF 4 el oS S
Wl poge i St 5 S bl po Il 5u5liS

3 ol 53 ol e 2 5 el S i Lo e S

Y4

SrsS Solers o3z

4o ke

S Olgeas (Chenopodium quinoa) V5.8 Sle e o2
u:‘j:"“’f dk}- L }Li) L5i‘“\9 ULJJ‘LJ‘) L}.i.\:..? 4 r‘}uﬁ DL;
sble 53 158 @l 3 Sae a5 das 0 0L b s el
SEa 53 5 Y00 s Sl b Ol ! dax 31 o]
el ere S 55 S FNO L o/0) wals 5o QTﬂJU.a_ngﬁ
VRO s5d 5 Shes o Sle s IS 0T 3 S S0
‘-"J‘i‘ DL .(BaZile et al., 2023) Sl ol U;)‘J? )L&A BE
— e &L}W 9 (’J§ r:ul B S Llesls OLES Lédl.ﬁ}}_:
O YP0 s5d ils 5 Shas o 220 Q5 V.Bj)'l ol b, 428
ol S 3 5 VAR 3 5d O e o 2eS 5 5K s
Sl sl ilS ol edle (Mirzaei et al., 2019) &l
VoA e o 5 5l Lilg e 1S 3 Shes & das e 0L
VFFY Slde o it B (K el o Kals) JSa 53 p S kS
(o8 4 Btos Lo 5l o A3l ogline (L) S 53 p S LS
{(Bazile etal., 2023) 5,05 Sius £l,5 Co e 2

IS oS Jlpl b 3,108 o e 56 0lalS 5 Shes
S w0 eslis oS G Olgieas (Chenopodium quinoa)
Pathan ) 3,13 |, 108 Jasl 15 Jams oUl55 oS 553 0wl
Slassazs  Sixt 5L agrlse 5o 148 olS (et al, 2023
Bl plardsn 5 SO551 558 (S50 50 550 slaE 550 )
wle eS| ST slans 5T cdlad (I3 L oS (pl 5,8 e
s S 5l 56 s5lanst cunl [2alS GR 5 CAT SOD
5 S5 Glagal praes 3pd e dhe 53 ST (61
Sl 5 Cstan b Ll gla e oS Wlesls Ol S sika
X sls u;*j-’ ‘_;\.L;- J.od B LAJJ}J_}W}:A 9 A alis
53 olS ol Jesd @b bl s 05530 (Huan et al., 2022)
Ll 5o 2 g SIS Sla s, 5 p Bl (S 65 L IpS A
.(Mirsafi et al., 2024)


http://dx.doi.org/10.47176/jspi.17.1.21821
https://jspi.iut.ac.ir/article-1-1719-fa.html

[ Downloaded from jspi.iut.ac.ir on 2026-06-10 ]

[ DOI: 10.47176/jspi.17.1.21821 ]

S Solems esliz

VFe0 / gl oslati / eadin Jlu/ oS 5 S Sl

s 53 il o 5 oS a5 G55 SlaS] S
slagiass o 5L Ll Lsd dd, S cape ol
Kundu)>)|>sje-))lﬂg-ﬂl&k}@uld\ﬁdlsjangjﬁ
etal., 2021; Lee et al., 2018
S el JIady S e COHBA101 ks S 5
dsb b olS s s 5 03 S ol laeslas S5
LS 5 Jols of ol gl ol sl antle 5L3 jes
PR ES Sleddgl il (b Sdae slsa 5 S5 5 I8
(Cryptomeria ;5 5,~ dPinus densiflora) |5
oS 5 (Chamaecyparis obtusa) S $ed 3, Japonica)
Yoshida and Hasegawa, ) .| (Plantago major) &a )\
(B et Juls basslae cpl s I olS 5 .(2003
Sg el e b slad 53 5 06 s (b 58 (IS
(Yang et al., 2022; Lee et al., 2018) tcea SIS ol
Gl S S Ol sla il g b ;b slse ol
oS a5 ol Sl Gl sl glacdls 5 L 5s
QL.“SJ.. S Llesls OLiS Law.a)f as e Olis a3l
LS slachle s alg o J 5 e ole oy 5505
53 (CAT 5SOD w3le) 0lST 5T (slag 3T o lad 2ol 3l
Las g SRS lmld s 1) oS A, alS slad sk
Aol Lle Jgb LS 5 s (55w ) (Singh et al., 2012)
e Gl s silnSt S lee LSt 5 SB
5 3 8kes B Cose el 5 4 Gl obe
Kundu ) J\J),».:JLSA Lhé)\.a.:.- 9 Lf<""">- J"‘f DL QL&L; Q;A}Lia
OJL.R-“ )}..b ‘)ﬁjw &_"JL«.:SJJ B a}}k& (et al., 2021
315 gloss s Cunnl HB-101 O oY 40 5 55 Plantago major
5 Lbolst 2T bsasgob 5l e oSl 1
ijwmﬁﬂjijﬁw\wﬁﬂﬁbdiu%jw
.S 5 (Turel etal., 2009) L s aLS sladdw 5Ll s
2l Jgemn S 0ds o HB-101 55 bao jLae -yl Lg\j_%l(,.a
u,:,.i‘)_e\ %y)ob;wﬁk L eJCJSV.:E_'J & d\)—&“-’
s s i a Cglie Jhal il g adsy i S (Sl

L $30sliS Jpame G Ol e Ll 0 158 Oler bl
Sl Ol 5 (St Bl s e ol el sl )
{(Dua-e-Zeinab et al., 2021) 554 ~ ae
s Pinus spp) 5 Xk S psise ols
sl,ls (Cedrus deodara) Wl yow 5 (Cupressus spp.)
Soloms a5 el Gladle o a8 o b 2y SLS 5
@adate sl ha s el 03 S Ll 5 w1 0L K,
s adgs daddsn 5ol Sl e 0llS ) &S Wlesls 0L
Lied b 508 5 I (B ot ile plakd 52U
Cods 3 gy 53 13 See ks 5 GlAS| BT Sy a8
Kundu et al., ) L)ls 28 awsy gl jfals 5, S
oS 55 L & w3 LS 5 0l (20215 Yang et al., 2022
bl b5 Bl s 115 e 5 OLLS Ll oS sl
la i sss S oo siylssh b S e Jalse Ol oty as
o SLls Cedrus deodara 3\ Jol> Ll & Klesls oL
JAS 5 Jp 5o Lol Ole Sl &S Sl S3e S 5 YY)
R oS glackls s OLS 5l Al | g o R0
% 5T (55 28 5 SlenST ST S5 Gt b
(Singh et al., 2012) &S S o5 |y Ay LS slacil
Sheddzl il el &8 el sl SIS e
slols P. densiflora 5 P. sylvestris il CLS SO s
DS 5 035 st S B GlenSI ST 5 Gl SLas Sy
ssba S ass S 5 sty St s ol 5l
Leeetal., ) 1,13 e 56 s olalS Ll s b
SolS L slime BT b jtass 2 J-cal L2018
solas S AL edalie Zash 3 A gl Lles S
SLlS 5 Jialer ials Ceb Pinus densiflora Wl s s
55 SLUT BT 52 5 sdiasolis & s als 5 a8 Wile
cuie BT opl oly L(Oh et al, 2012) <ol 3L glacble
sl 5 (5315 Oljn 0 QLS ol Ay baeslas ol Lz
4;“.-J§\@wﬁ.w\aﬁﬂs@lﬁ}dﬁA@h&bg
Gl Sns s Spgsem 0bLS 5l Jol- ols s


http://dx.doi.org/10.47176/jspi.17.1.21821
https://jspi.iut.ac.ir/article-1-1719-fa.html

[ Downloaded from jspi.iut.ac.ir on 2026-06-10 ]

[ DOI: 10.47176/jspi.17.1.21821 ]

e Shas 5 Ad) 5 gl S35 5l ekelcmsy Hb-101 oS 5 5

SrsS Solers o3z

son 20 O St gle Sy N Jadr
Table 1. Soil properties of the studied site

o S Sy s YO el 4o “
K P (0 33) Electrical i (@WZPEY) . o
(mg (mg 2 conductivity, EC Ca cnllm caé‘t():(glas/e Oreanic carb Saturatl(s)g % Sand Silt Clay
h A N equivalent, ganic caroon,  percentage,
ke)  kgl)  N(%) (dS m) q (%) oC (%) p ge, SP (%)
166 3.10 0.02 0.97 2.11 1.02 52 26 33 41

ol 53 ens 4 iy dibse e s ol 55 el
D> oS 5 Shas  er 5B b a5 5 el
Llosls 0L 55 Sl sl o), (Al-Jabari et al., 2021)
AVo BT 350 cilise Gble s (ol Ol Jislis o
§5 ol bt 4 anly polie (nl 5 Sl oane e s
— 25 (Bazile etal., 2023) Lawa ol)3 Cy pde s S
b e S Llesls OLES i 50 5 kol 2 s eddplanil gla
S 53 Aoy 2o La OFV B OFA 550 b Ll 5 o o IS
2l 1S Sl 1 e 3,5 hes 5 Ly Wil e SIS O ey
Oliw 45 ("’G‘ o594 Ol ol Gble 55 (Awaetal., 2025) .S
33 olS T 5L el bl cow &S el sas 518
Ipmme s Shos (288 4y io Ol 35008 50350 e o VY
) 4 4= L (Meskini-Vishkaee et al., 2022) > b o2
Vo palia 3 ks 5l s ol @Oll molan o tass
ol slsles 4z S1as bl e s V7o 5 \Ye e
J.LJLL:)'\J:ASC}JGM b edsls I3 10S 2o glie 03 gdes 3
ol s b asn i 3 sdd 518 LS (U]
Goamg s 8 Copde L3l ok Tk ol ) eslind
380 St Eal 50l B ol o8l 5 S Ll
A plosil anty 5 S s 4 bl e S 5SS
S hien pae b s a5l Slele s SLJ s
J\xbJgi\j;ﬁ\);.“sagf.,\,;¢l>..;1w\)ksuii\p\j>g;ﬁ>‘..;
A ClS oplilial (63,5lS G pde Gl g as e S
plonil ilie 23358 5 (g3lueslel SIS 51 iy 450 e
Jeolsd 3 e ciS Sl baulgl 53 1S slayd s

Sl 5 SBT U 28 gl s (bl LSS aia a Sl

AR

Lee et al,, 2018; Yoshida and ) »,4 alsee OLalS s
Slas das o 0L L eyl o )2 .(Hasegawa, 2003
s iy 5 Sales oS5 5l 36 G HB-101 oot
ed plie Spgr e o LS o S Cl b slad s
Yang et ) Lsd g0l Ly 3 g 5 5w s ol 3310055 20
i gl ST s s b gy cnl al, 2022
38 hes 5 g, slaS5s »HD-101 S 5518 5 L]

Al oS 5 s s S

L b, g0l
oS 3 Shes 5 i, p HD-101 oS 5 35U ol jiasn s
53 sk Gl A e okl il slan Sy o 1S
PSSPRSTEAL £k 3 SEPRI L £ S 1 £ GNP PSS WL
Gla S5 A plonil OlShe Al oSl sl5T oKl o2m g3
el 0 03,51 (V) dsdr 3 ialesl 0K S

Bl SlaS 5l - b Lods 5 sla S &) o 2ol
O S A el g sled 33 5 LSS 4w L (RCBD)  sslas
o ol g il B e el s e e P bS]
Yo SouSe 5l s, gy s dhools 5 2 5lu 00 laciss,
S5 glachle Lls blas s w S ks e sl
—alises L;La(,.;.j)) Ol 534 57 & o slaclale) Hb-101
5l e de 180 5\ oo Vo 5l o D) oLl
B R T T
Cslite glea ;.j Ll 5 > (Chenopodium quinoa)
bl bl e 3 a8 Sl tass elal ool ol )
Gl e e YWo/A s 1528 ST 5L (pSSke A ol


http://dx.doi.org/10.47176/jspi.17.1.21821
https://jspi.iut.ac.ir/article-1-1719-fa.html

[ Downloaded from jspi.iut.ac.ir on 2026-06-10 ]

[ DOI: 10.47176/jspi.17.1.21821 ]

S Solems esliz

VFe0 / gl oslati / eadin Jlu/ oS 5 S Sl

e Sl eslanad b oK ol s eslenal Konica Minolta
O (ol 700 Vyans) (ol slag sadsh 53 55 UL
Js S Slyme 5 008 S S b H5 ol
T G35 2 508 oty olis S o sl | S
SPAD index sds S ;a4 55 OLLE 3l o 53 5 138 5
S 05 Jslome a3 IS Olse 5 oS3l skien il o
Schlegel, ) A& eslizal (KLl s diSeol iy Sl k) s
s p o 3l sy, colda (g, Sesll gl (1986
S bl s eslizad 0ldSSl 428 ELE &S 8wl
Gl eddartlis Sa 3 DPPH JGsl, i) 40 glhenST 2T
ol Al 2l 05868 S 5 JSI ST (S5 e
dows o DPPH T JIsl, elml sboe 0 i,
el o 3 5051 Il ol olé s balas] o
Hubick and %5, 51 Gl donl (5l s2es gl Al sy
A eslais! Stewart and Voetberg (1985) 5 Reid (1980)
oo Sl esled b S s lude (Kafi et al., 2018)
el 040 T Jsb )5 ode il 5 Bradford (1976)
A e BSA 3l o
a.slis 5 SPSS L;,m,\j-;\v Lo 5 Laesls by 4y
A3 O Jleaml s b o Sls Ogo3l Jan s Laesls S0k

A el

Cou g @\SJ
0 o ol e s S Sladi g i) B ol o
(Y Jsa>) < 5 1 5 HB-101 ,u;jwtﬁh_msu@k.ﬂ
3 o okl laslass o oS 5ls 0L b Sls aglie ol
CL&J)\JEJJ‘M;)\:@Mq)jLéJCM"“J'\ s yn dus Voo gVe
Sl e i oud il b bl el sy e
u’“".’_.(.S)L:'fILSL‘ﬁ)L“’.;JJ .MOMLLO ‘Gﬁtu.?)lji WJJJJL;
158 bawy gl Klbe s e b VP05 Ve S
ot okl e 4 e 4 3 2 SLLAVA 5V oY g Sy

Sl A3 B/ 5 T/E ssds e e e e Vo

o3liial ae 0 Lol 15 b cnline G35l 5 abend Sl i
S35 2 s5hdsle S5 5o HB-101 S 5 glad sloes a2
22 OLSG e > Gl Jolss Lo s 5o elS s
A plil (i ais 53 5 sty L) A3, b b
S 5 ol B il s St Sl 53 3L s
ko SL Y g gazme 3 35k el (5 S S 5
foary bdd el ps b s s 5L Y 5 dsl dle s
Sr sk Gl ekl 0S5 e Jaally s
slgdy OVooe g5leidy) of 1)) s ) e ) chle
Coypots Bl Jslms ol (HB-101 USA, 2023) 555
oy Sl der B apd ediil LS e CH Sy (6 el
(ode e el S el g IS S 5 aais)
b iy ey93 55 DL 55, Ve BV e GG sl 1SS
ledtli dd; 5 S 5 ) s st ;S i s Corse olS
~Jsks SBT L5, sl (Edenvale Plants, 2023) 545
815 ol sy ps Slie L
ool phav S 2as 5l S e (6865l sl
qrﬁg;?m.})'l fﬁch.ﬂéﬁfejl,\jl Sl oo ol s S
Lo shie pdy 3 gh e eslital e ) 5l eslanal b C]a.d
Sl o3 315 sad Ol leg a1 e 5 JelS S
A ey oSl S S e gl dir e I L 0T S
051 53 LS S 5 slopls (sbaddsad ool 05 St 5l
vﬁ;gbfﬁga%ﬂjuww&):VO 39> gles 4o
S e dlle b e S S S o3l 6"’sz S
2SR S e (Jo S Sl b s lae s
Jdsa Gras onl A es) eSS e e i L
st edamy slajlnl a4 i L0 s el 23 L;JL\N
S, — oSl gel&aivs & s S a5 s
S 1S wile SLS gl 5 a0l Slsle s 8 ol 5 s
Syl golazel BB s 5 s s s a8 s 61l
o=l s Sesll (gl (Cornelissen et al., 2003) Jas
S i cotle SPAD-502 oKy 51 by IS (gl s

¥y


http://dx.doi.org/10.47176/jspi.17.1.21821
https://jspi.iut.ac.ir/article-1-1719-fa.html

P

5

Loso 03]

r s

3]

» Hb-101 oS 5 5

>4 Hb

S

,ﬁGtS &Jéﬁ ool

5

v Shes

*AoAnoadsar ‘spoad] Ariqeqord jusdrad | pue ¢ Je S)091J0 JUBDITUSIS SJLdIPUT 4, PUL 4

&

€ po ™ 5 mm0swe o e € =t 2 e B2 € R <l

(%) AD “uoneLeA
oS i 6v'9 vl €58 €11 LS'E €01 802 %E0°S1
-l =)
q 1o1q
o 8P 6EL°LY PEE0 688°Y 7o 9€°0 98T 1¢T 0T8ESST 1SS0
=g
gxVxA 6 TS LTV 0 8LI'S S¥0°0 7080 91¢T6 LT690ST 6£°0
axv 6 YOLCY 1€5°0 €91 6¥0°0 Y620 £€85°001 I8916CI 6LE0
gxA L5 8381°69 €890 L68'1 Iro SSE0 607°0SS rivel 86L°0
() seu3ar uonedLuy
- € 8SL'EVT «LLET LYO'CI «£65°0 85T SY1vsT wIILTETOSEET SLIT
jﬂU wJ, 9D
© 1017
9 4! 8LYV'LS Lv'0 €8C°1 °LO0 6LY°0 86911 9lpserl 985°0
=5 e
VA € CLELT 90°0 v6v°0 9LT’0 980°0 S69°1YS 601910185 S6v°0
(v) 101-9H € W [VO'6VL WwOl1Y ~C61°T8 Wl CTT 06T L197T86T +865°658011CC =OLT9
@y
o i 4 98L°TEl ¥66°0 6vI'1 ¥90°0 600 9Y0°0TT L6061 TOEITIS £€89°0
g1
(X) Te2x
- [ 9T09 8¥1°0 v6S'1 3660 ¢e00 €50'961 V8S'8LII [10°1
20ULINPUOD (vav)
UOTJELIBA JO S20INOS p WSy jueld Xapul ea1e Jea| xoput [[Aydoropyy  pRAjuely  uejord urein . sanadoid yueprxonuy PO ISIOSQY
JU [l << w.ﬂ_nmJ —ﬂxﬁu oy <" }JU KM) i D sosle < e o i R ?.mM..J _nﬁ_m“hﬁ_ﬁ [ (P

syrex) eournb pa1pnjs o1} 10J 9UBLIEA JO SISA[RUY T [qRL

<rfp \ o T o of Cc K0 6

[ 0T-90-920z uo 11'Fe’in1’ids| wouy pspeojumo( ]

¥y

[TZ8TZ T LT 1dsl/9.T21°0T 1104 ]


http://dx.doi.org/10.47176/jspi.17.1.21821
https://jspi.iut.ac.ir/article-1-1719-fa.html

[ Downloaded from jspi.iut.ac.ir on 2026-06-10 ]

[ DOI: 10.47176/jspi.17.1.21821 ]

S Solems esliz

VFe0 / gl oslati / eadin Jlu/ oS 5 S Sl

okl il slagsy G Cod 158 o 350 Dl ke anglin ¥ J gk

Table 3. Mean comparisons for the studied quinoa traits under different irrigation regimes
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In each column, similar letters indicate non-significant differences at 5% probability level based on Duncan’s test.
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Table 4. Mean comparisons for the studied quinoa traits as influenced by Hb-101 application
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In each column, similar letters indicate non-significant differences at 5% probability level based on Duncan’s test.
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Table 5. Mean comparisons for the studied quinoa traits as influenced by the interaction of irrigation regime and year
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In each column, similar letters indicate non-significant differences at 5% probability level based on Duncan’s test.
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Fig. 1. Mean comparisons for grain protein content ad affected by the interaction of Hb-101 treatment, irrigation levels and year.
Similar letters indicate non-significant differences at 5% probability level based on Duncan’s test.
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