Effect of rice seed treatment with nutrient solution on yield under different soil fertility
conditions

ABSTRACT

The integration of soil-test-based nutrient management with seed treatment using nutrient solution can help reduce yield gaps in rice
cultivation. This study was carried out during the 2022-2023 cropping season to investigate the effect of seed treatment on the yield of
Hashemi rice in paddy fields of Sanger District, Rasht, using a randomized complete block design. Soil samples were collected from
11,370 hectares with uniform spatial distribution and analyzed for organic carbon, total nitrogen, available phosphorus and potassium,
cation exchange capacity, pH, and electrical conductivity. The results showed considerable variability in soil fertility, with the highest
coefficients of variation observed for phosphorus (88.1%), organic carbon (36.7%), available potassium (34:3%), and total nitrogen
(33.6%). Based on these findings, nine farms were selected for field experiments. In laboratory tests, three seed tteatments including
farm-saved seed and certified seed, both with and without nutrient solution were compared for germination pesformance. Farm-saved
seeds had a low germination rate (53.7%), whereas seeds treated with nutrient solution achieved 98%, germination,representing
significant improvements of 8% and 44% over certified and farm-saved seeds, respectively. Consequently, field trials were conducted
on the nine farms using certified seed with and without nutrient treatment. The results demonstrated that seed treatment with nutrient
solution, combined with soil-test-based nutrient management, significantly increased paddy yield by 480 kgger hectare. This suggests
that such an integrated approach can be recommended as an effective strategy for improvingyrice produetion.
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EXTENDED ABSTRACT

Introduction

Rice yield gaps can result from soil fertility decline and improper seedling establishment in early growth stages.
Germination, the first and most sensitive stage of plant growth,“plays a crucia*ole in successful cultivation. Enhancing seed
surroundings using nutrient solutions can strengthen this process. Seed tteatment with nutrient solutions is an affordable and effective
method to improve early growth and rice yield. Field evidence indicates thagifiSanger, a district of Rasht County (Guilan Province),
most farmers use self-saved seeds and manage rice figldmutritionlbased on experience and local traditions. Scientific studies show that
low germination index seeds and the absence of a proper nutrition plan are major factors in yield reduction. This research aimed to
investigate the effect of seed treatment with nutrient sQlutions on Hashemi rice under different soil fertility conditions in rice fields of
the Sanger region.
Methods

In this study, a 11,370-hectare area of paddy fields in the Sangar district was mapped using GIS software, and the locations
for soil sampling points were determined. After conducting soil tests if¥38 farms, 9 farms with varying fertility levels were selected
as experimental fields. A nutrient management plan fofythese farms was developed and implemented based on the soil test results.
Farmers' self-saved seeds were collected fromythe selected farms and compared with certified seeds and seeds treated with a nutrient
solution in terms of germinationtindices. Basedion the results, only certified and treated seeds were selected for field cultivation. The
seed treatment involved a liquidifertilizericontaining seaweed extract (5%), zinc (15%), potassium (4%), phosphorus (4%), and nitrogen
(4%). The experimental design washa ran ized complete block design (RCBD), with each farm considered as a replicate.
Transplanting was\earried out in8x3-meterplots with a planting distance of 20x20 cm. Final yield was measured from one square
meter after removingthe border areas{ Data were analyzed using SAS software version 9, and treatment means were compared using
the LSD test at the 5% sighificancge level.
Results

‘Fhegesults of the s0il analysis revealed significant differences in the fertility status of the studied farms. Accordingly, nutrient
management was tailoredsto the specific conditions of each farm. Linear correlation analysis showed that farms with higher levels of
organic carbony total nitrogen, and available phosphorus had higher yields. The evaluation of seed treatment with the nutrient solution
demonstrated thag,this method increased yield in both high- and low-fertility farms. Germination index assessments also indicated a
significant advantage'of seed treatment with the nutrient solution compared to farmers' self-saved seeds and certified seeds. This finding
suggests that farmers primarily use low-quality seeds, which can lead to reduced yields. The analysis of variance for yield and yield
components showed that seed treatment with the nutrient solution improved traits such as the number of tillers, panicle length, number
of grains per panicle, number of filled grains per panicle, thousand-grain weight, and plant height, playing a significant role in yield
enhancement. Overall, the use of seed treatment with a nutrient-rich solution under varying soil fertility conditions resulted in an
average paddy yield increase of 480 kg per hectare compared to the control treatment.
Conclusion

This study demonstrated that the combination of soil test-based nutrient management and seed treatment with a nutrient
solution has a significant impact on improving growth and increasing the yield of Hashemi rice variety. This synergy can be
recommended as an effective strategy for enhancing productivity and reducing the yield gap in paddy fields.
Author Contributions



Conceptualization, Naser Davatgar, Jafar Asghari and Mahmoud Shabanpour; Methodology, Naser Davatgar, Mohammad Khaneh
Angha and Jafar Asghari; Software, Naser Davatgar and Mohammad Khaneh Angha; Validation, Naser Davatgar and Mahmoud
Shabanpour; Formal analysis, Naser Davatgar and Mohammad Khaneh Angha; Investigation, Jafar Asghari and Mohammad Khaneh
Angha ; Writing, Mohammad Khaneh Angha and Jafar Asghari; Original draft preparation, Mohammad Khaneh Angha; Writing, review
and editing, Naser Davatgar; All authors have read and agreed to the published version of the manuscript.

Data Availability Statement
Data is available on reaseonable requests from the outhors

Acknowledgements

The authors would like to Appreciate the university of guilan and rice research institute of Iran.
Ethical considerations

The authors avoided data fabrication, falsification, plagiarism, and misconduct.
Conflict of interest

The author declares no conflict of interest.

S Ogliin 5 pbol> bty 30 8 Shes g1 H10E polic Jolno b 7 gy Loyl

ons>

4

VN el Jlo p gy cul e GialS 1) JI5S 3 3Sles M Wl e alie Jslome b sk s S, g3l usitee ol B e 5ol
23 bl b plos] €y g St i slaylls )3 (Bolas JolS laSol s b bl oSz e Slas  pdo a5 b 3, Ban L VF-Y
eyl odlatnl LB bty 5 508 (S 0559555 o 8 a3 5] lngalgpeces P S (6 Bppaisad SISy oLl b S WYV o
05 MYy as by po Syl oy (i D2 bl i J1 (B gles ol lis @IS ST (S0l colin g atpgsl o558 ol
2 ales Cbal gl as bl dlas e adllae (gl dcyio & ol I 4 29 M)J\IF JS 5axs g YEIY oolats) B munlsy XSIY I

OSibe o5 0l (Lt5 gl Wb awglie (ialer slagasls il (glis Jolno JIIBRY 5 L) 003 (2155 5k 5 (Brandss Hh e s sliilej]
ol b sxe dane cel a8 2 dod AN (ol Joloe b Ll o STl oy 0k Lol 39y (1o )d AY/FY) oS (Bpaedsd Hh (Sidler o
Jslme Jlass gk 9 1) o0 (58 )0 e 93 L de e & o talesl cal ol A5 880055 g 00d (2155 s L duaglie ) 1o FF 5 A i 4y (el
YA olime & Sailis 3 Slas 290 g0 (61 sine Hobay S O}a}iﬁ e LA &g e g ol Jalee b jl Hlew ol L gl ad ploul ( olie
A8l els Gl dvog BB (63505 Sl &5 A5 S )3 p S lS
s 4,055 g poto cdips Job 3, Slas M6 jailes «SB peil 1 0I5 g BG4
dodio

\
XS oo Wl youS SN cusol (o Bl T g 09 o0 Hlesids (il 13 puS I e SO 1l Jauae yuogd (Oryza sativa L.) g5
Y5 iy Vo0 g V-V dbb(lw U zp lp Gl slold o aad o olis b o i (WY K 4 L;JlgUlan)J.p)
(IRRI, 2020) cél, anlss iol38l aoy O+

£35S ¥, VA bawgie b \Slos ¢ 5l WYAVY CuiS 5 oo b ¢)aulS g0 g Lol glackad | (SO olgisds (IS -l

38es p f3e (ol belge dlax jl05le e bled ]y (o)) Caate aogad )3 (£)S55k @98 63 Shoe S () (V4T (2,5
.(Dogbe et al., 2015) cusl Bpas b CutS s SB (giodiols Cuxdy g p

&92 l.“.sm:



G ime yobas |y gy 3, es Wl o S 905l gl wlol p ol (cladgS i 5,5 a8 Wlools lis Calisee ilalllas
sl ol 3 o IS 4,385 i b Jlo 0l b VFY a9 V2 oS 5 ) 25 (sl
dwly opl > (Foolad et al., 2007) 1)l wollas 3, Slas 4y oliwd ;3 (sloaisS fpund (i 0 azalS cuslio ) yaiwl sl i,
.(Donaldson et al, 2001) 3 )5 cuiS Cuddgo jd (gloaiS yusd (il 0lS Ay als oy 5 wlas g puiwss Glgiedy  Sjdles CutS
yolis Joloro b yds slass ale JoSo (slylSal) diojlis ey (sjdiols o b SS1S 3 0594 daaoal S )|l CudsS Su
ly oS bl aile jd a0y blio | (o)l )3 (B paedgd (sla )l jledlaiwl ¢ Jxd baylyi 45 (Farooq et al, 2007) cul olie
3945) il aoliogd 1oy jl ¢ Jool e 39,5 St g 03lS0 cailyy jl il (Sl slaiunl b dodleds! bsydy ol canl
B (gl Jlazn) (il Bl o 8L W53 g0 (9Kanl 5 cind (glaazalS 1g 4 e S S Mgt pias 0 00 F
S Db aseliogd g 2o yd A SV ools b onds 2le3 slayds ¢ blas 45 .(Di Giglamo and Barbanti, 2002) Wgus ok <135 4o
Ngdieo Fs Gl Ad) cage 5 03,8 bl s )3 (i Jydtel dic)len Jalge 9 Sap slay GBS Jd> Aao > A
o (G395 ¢ Jidilen @yl caww Milg o olie yolis g9l (sla Jolore b,y jlews (ISTA, 2007.Mian and Coffey, 1971)
2 ke cute wl il (Afzal ef al, 2002., Devika et al, 2021., Kaur et al, 2005) g L3 o ;30LS 3800yl sl g )i
Ellaetal, «\YaQ ) ,San g JauS) Conl oy il a4y 35 olimySlos o b )85 < 0 41> 2l eas, oliss 5 Slaw
(Esper et al., 2020, Reis e al, cuol 0ads (jo)]55 55 5950 9 AS 5 witle calized Glals > (o5, (pl (o) ¢ pimon (2011

\ .2018., Ullah et a/, 2019)

et 5 (i pgliS Bpandg ol CunS (SB (ggdolocanss o LI 5 aolx )y 55SE g0 daled 352 L
Sl 50 g Laulyd > S g0l e o e Piglie polie sol Jglo L ond (2155 )y Jlo oliElen 3]
gy Bl (b)) Ban b ol adlllas ¢ iy B gpl o o gl ol 48,55 090 Cudy (ol @l ) K i
Cumdy b S ) adln §8) @y 08es e Soofsy 44 Co il 5 QS polis Jsloo b oad alsS )d lowi 5l osliial
calodds Ll g (sl Cotino de e & )0 whglite (5ol

Ty PE SR TY)
0395 1521 Ao (K9 ) o5 Tl g

Pl LS WYY o sBicalial (M5 il 5 @ly cady ol e @l 5l S Gise )lplls (3Dl 3 pol adlas
ol () @)ool g8 el 5y adds VY w3 YV g By Job aids FY s o ¥R SLlss claisie )0 adlaio (pl A
5)) g A leios il g (o> v bl ailais wlfl ol 203 Y 5l a8 Lol g 0391 rlanes Bisae aiais
ol cal oss GBS e Lo AYEYIY dgas aVle S6)L pSle g 08 Sl a0 VEIA il alle sled S0k g5 o
2905 Byl g dibie (S cul 03,5 wal b gy S (gl cuslio laome Vb s Cash) L olyed ¢ aslil Ll
i e iy oo )8 S ill 9 Jou sipisl (S 3l Glo0d) )3 btes osodie VLI SB gals (gnaiil gl ol
Lulyd o8 wien Soje Sl my 5 SO sk miy g LSl (YWY colo) oll gloSB ()l 5 susk) w2,
ozl S (gl oila 88y (B pandg (sloyd I cailain 5)5liS i 5 on Sl edla 45 i 43 (sl (osllae bans

\



A ol

aa a8 52 56 60 64 250000 300000 350000 400000 450000 500000
' 1 f ' . g, f v v h L
N
= oln! i O ol 5 g
- 2
e <
\, |
d|
EY |
g
<
y - i | =
® g
S
4 | s
® g
<
)
s
) )
T v T T T
368000 372000 376000 ] Q
= ‘h,{/\
\&__I :.‘ .‘ &® .
s pL S L2
S S
= ] =
8 LS
2 3
= =
= =
g7 E
= Legend =
@ Experimental farms
= | - : g
3 ® Sampling point 2
= C3 city =
@@ Jungic
84 7% Non-Agricultural land |8
= =3
= =

T T T
368000 372000 376000

JOE Teolse 5 SB 5l oss o)l paiges dlais VWA il cumdge =) JSW0

G919 i god BE g (5,1 Il (01 1 08 gm0y

uisu 6yl ol e3game Ll caalllas 350 ddlaio > S gisdiols Cunsg Sbj) jekaied
dalale) (6 yi0 Uy Gos jl S diges VWA dlaws o650l o)) gaoome jl cold] )5 .0y 5 pusw 5 (GIS)) o Ldl 2
g Ol g SETRELT 4 oadsyslaer sbaiges (V JS5) Wb cuslyy calgSy bl (ST b (e ady Sl
8,318 Jos g 4550 5590 ] olend 9 (S Cluogad g Jike (oS 76 Olidios

&14s 530 s swlo 3T (51 321 o ye Ll

S obal S godols cunsg > Goles olwl g (185655 oldls slacusdse b calise (glivg)y 43 )3 deyie & Dl
o3l B ol 5 i (S 00 oI )5 hys A ) il (slS (slapmbli Jol g l5e pul A5 o

! Geographic Information System



e S Shy 5 bl Cubae Slija g 0 (pSoilul sl S S0 b duolie ) sl yide Ol s ol
ol oas SN S5 9V Jgda 50 ac )30 WA Loy bl g g5l ol S

(el yiagrden () 4 () 9 S (o) S 2Bl gyia e 5 SIS jge Sl g 5 00l SUiS Ton (S sladiges
S e Sola gy & ludl 5 ojlas 53 (ECT (S0 Ul calin bl glaied 59 xSUI L glosl I8 530pH) SL- iusT
Obgy 4 (Pav) el LB jaud PH=T 13 s bl g, 4 (CECY (3558 Jols (b8 <5 Bamlnn8lGigy 42 (OCT I
ol )N Se o nSeilul ey 5 2l ol oS gpd ad gpSeilal JesS gy bl (TN) ST i «oomds]
@ bgiye (05 @bt &5 cunl 35 (LS .c8)5 bl (VAAY) 03l Slente 5 (bl stoily ) ol Jadll)gos gl o S5
Coolloiis SN, -yl jo SB w0 VWA

dlo 3T (5 ylowd it

Olyedr (2lie polic Joko b ond (2lsS )0 sl (1 5 0adTgaleS LY ()00 (5pandss (V )h g aw 3ui0 ()l
shr Y oloj (ke (GPY Galyr dop> s olosadls 9y PiS Ay slaiody u8)5 )5 (w2 390 (Lol sl los
S )15 o 30 (AL Ll 5> (GRIMj, Bjsle o5 (MDGY'ailjg) (50l (:Sile (MGT)" 50l
Soglgez bl lag] 13 SB (ghodols Cundy By b lie ) Pagslatolejl & e )lje y> Cotio 55U & 5l B pmedgs ,d
polie sols Jslo b jdy Jlass - (el )9S 5 2 oS Mo jlacoliogh 5 osls opd Ae Jili | ond aloS )iy 03,8
@ oolol 2 8 bl (10 3558 9 Lo BT Hand ok ¥ wislly 003 W0 (g9) o> B (2l Sl olas) (ol
Lolys )3 olS 5,Skes bl 56 Wi cae W29Mgioladslhe CudS (o 4 olayles  aRlojl (slagygeil 51 ol
) sless Ay )0 )9k 8D Sa S § Sedyslaio 4 (538N (Sl (b))l Gl B8 Sl S (gpediols slite
8 2059 10 Saicl Jslowa > wlSliggiora (i polis sol> Jslone b oad (2155 )1 slosi 5 0AS 8155 ) ¢ Bpaedss
s Yl iz g 1 b ou oMo )y 9 Bl s 9l Sai O g9y 2 45 0uS2 9 S STy (sl b S

L5050l Ol 50 celos YF Gdods jods Ly 305

.
3 ke BRI YA 59, 1 038 | in sl ¥ Aol | (a5 V0 1 L) s yo 2 iy 306 YD 0S5 o

plol el YE o awiles dlass 5 lows .50 (6,155 5 95beSSl j0 01,8 il a0 YOZY (slod jo o yisd gy a8 )3 5138 g i
:0b pbsl (Maguire, 1962) ¥ alal, (Hunter, 1984) ¥ alwl, (Ellis and Roberts, 1981) Y V alaly yoll 5 Sjailes sla yadls

GP=(3) x 100 (Vela,

2 Electrical Conductivity

3 Organic Carbon

4 Cation Exchange Capacity
5 Total Nitrogen

6. Germination Percentage
7. Mean Germination Time
8. Mean Daily Germination
9. (&mination Rate



MTG=2("%) (Veedy

MDG= (£) (Ve
D
DGS= (—) (Faad,
MDG

s D g ojailes B 5IET 51 gy dlaw d daydy JS slaws N s ailgs pld gy )0 (S3U a8 cul olaydy slawin gl js o
Slogad il & ool dagasls apbre | Gy ol (0se3l sl 0)90 Jsb) (o 354l 5S1a> 4 ) U 55
ad bl glasyie L;Lmd(;g.l,oj Sl Gl wivg gcgllhs 5 Slos (glyly Siailes

DA 3 0 (6413 gk ged 450 VWA St o 5 Ll 5 ond adllee (6l3)l5 ac 50 4 S

B =, 2 .
3501 3393 4 4
35 1 3333 i€ 3
% o0 S vy %
R y
it FINY v I¥Y Vay -I¥ YAIY- FIWOAA  FAYARY Sy, )
V/-0 vivs AR VXY AN FNAVYE  FASAYY Sl Y
A\ via AATAR! VY AN FVWYOA  YASYAY g5 ¥
VY VivY \AT/2) Vs AN FINFVAD  YAVYYS Nt A
IS \Zas \RAas -IV¥ FYVAYY  OYAOYFA Lo )
-Iv¥ \/a) YY/A‘ <IAY FI-ANA YAVLFY 940 5
\fia} FIARN /o \‘\‘/?f \%s oo ) FOWAYYA  YAVAAY  yuosp LS Y
AV YIvY A ya. ) PNV YARSS sl A
V/-4 YIvE A Y- ko, FVAFYY YASYVD adal 1
inogle]
\lias AY ya/ve 5. - - - - Oty
-I¥s #I¥a \/vE -IN- s -8 £/va - - - - Cp oS
A Y/YA YAIDS \Iso AT VYIAY YOMY - - - - Sike
AN /¥ ARV VIS AN \. ya. - - - - abe
Yo/R YIA Va/a YHIY vvis M/ \ATAX - - - - cv




$1as 30 s slo 3T

S b e ol il slopasl i 5 gl ol cuisS 5 olipgliS sk BT i ) Jobs b & g L
756 gy Sl el polie Jglome b ond (2168 )y o (¥ g o2y )l (1 Jold e 93 ks ccnlply 08 Bl (gl 5o
sl yie sl inlesl Laix8 )5 )8 odlatul 3,90 ( Sl acyie & > S ghxlols ciglite Ll 43 g6y oS 5 Shas Lol
(Dobermann and . a8 )3 i 1S5 S lgisa g)li0 51 S a8 gligSa i Ip! Bolar LS slaSel 2y LB
AS 30 45 393 & dngi b g Bd b Jled 93 b jblie (e YXY slul 4 a1 ya) iulesl )8 93 ey jema 4> Fairhurst, 2000)
ol A s s g0ty S8 50 3 Ol s 93909 08,5 )18 adlllas 3590 (11,552 % Lo ) (ool RS VA gg0ome 3
o 3 S (9oil mls elly as)je o )0 (LS 405 Copute 08 Lix a0 50 sl id Ll sl b e S
Opgods sl 5 (354 carly b yo Jols Aoy dus )3 159525 355V Jgin) SBS g0 gjidol Blnsg L culize 5355
plej aeby ad Jlosl (S g 4b) Cagh 93 )3 el 395 5 ()L I e By O Bt 598 I e s
GBI ) slog ) ol slalits ¢ stlojl g)l30 45" o lalits (316 1 liabl (sl 3oMgLusy Mo (solod 3 58T e
@ bl syl a5 Sloj g ()95 (Cud)) )9S @0 GRS duwsge 23 Hd losd (ool ales 9 QS yols Joloxe b o3
Vox¥e Jolsd g a8 0 0 sl ¥ Gjgo 4 g8 slobl SA80 Jitie ac)fo Mo 4 cutS plaglil i ol VO
3Sles glinl g 3,8des obj)l el g oisle 13, Liolosl Mg o o)‘.fzimle)g olS .Nud (o)L ol S o e Bl
@ ainlojl )8 o 5l (ol sy dlaxi g adgs (D g Sgy aily 2l RlS L8| aigd > il slass @l lia yjg cabgd Job)
W ocugb) olwl p Sl 5 Slas slinl 90 Slosf s Yo oSkl 4 0uls (g0l xen (cbrdiges Wud pdS adig yio VXV 3lal

A dwlee Joyd

O OB oy g b pll (3 450us) SAS 5o 1330e 53l olihohl il )y 43505 1l dmosls Julow g 45 jglaied
3 o3l b 5 abgrye (olnyl3g05 manpi b 43,5 B Ao yd B 6,5 Sxo o ) LSD 455k dulie 905 5l b ylos Sl

\ Sy TE el

ol &)130 S iIaE polic Cunsy
3 0y90 2l polie Sl 20BH b dulia )5 (V Jgn) ond adllao 40 45 5> (shdols (1S (lapita (5pSojlul gl
3 ol polie aS s3Il oo clsiwl 4 45 sl L (Dobermann and Fairhurst, 2000) ol o 1) ¥ Jgas 13 a5 2o
S35y 5 o Pala] LB i 5 S 55555 o525 et il 0 S5k 13 55 ee WY+ i 25 ) 5Vl gl (ool
3 VIFY)EC (pjiiin (siodols o (0 VL jod S sliwg) )3 @ly ¥ oojlod 4o yie (e cnl 5> aiily (s LB
Wb I olge 99 YU s 0 Kl o SB35 3 EC o390 Yh ey 1y (F/5F) S JTodle o yd o i g (j30 0 puios
WL 35 il e 4 S olial 3 53 i Sy calin 53 oSS s csla JpSlgas Sle 5 a5 sl L &5
5L eads b ede el Lol sl ST 3 ST osle gans 51 lie Wl oo oSS cglin ppolie o sl oS Sl3le Mol 3429 Jlaza]
S yeai] 5 (sl lalingy 13 i 4 5 5 0 o)led g)le bl )3 (ITAF (lSan 5 Slpy) Canl eSS cllllas 4,
Y o ¥ ) eS8 i 5 IS (535558 (T 8 i il gf5e 2 il iy (sl oliee



Cope il cpl ool g olS Al A8y (Sl 08y Sl 3945 Sl Sml & 39 p SIS g pS e WY g o
2 3pge gl b as ol g (b Y Joto sille plewd (sladgs il oolital b 5 SB 905l ol wly 4o 30 0 i

295 b5yl S5 s gt olS 3)Sles p s lajles Blg oy Bl g)l5e o S (Glols

S Gtalegl olal 1 ()15l a0 455 008 e (S 1 2S4S (o (slodsS ke =Y Jgua

37} i lnd o eyl as )30
(N:46%) (P205:46%) (K20:50%)

NE ¥

150 V50
150 v..
150 YO
Y. y..
Y. Ad
Yo Yo
130

V50

iy Jos S
2 P55 sk ) Sk

y-¥ S PRES
il sl
315> & £33 o uSileo g 5338192 e 30
il oty ) Sos S o Load (2lsS )d les a5 oy (it Sl o padls (slamlie Jloo g 4 o0 gl
< Hsblen s (L Sl Sraedgs Sy 5 losd (e 0al 255 (sla)ds ofag dbjlas plo b dualie 3 gy
Cl Jlo % i ol Jolous L s (Al i e )3 el oy o990 atalia (a) ¥ US55
ol odalive ghas P OVIEV s l5)aliS” (8 panded jd 13 g do > Ar Jlowd (o (g0 BI6S \4 D (asls pl &S
JERRE P Gl A00)8 d9up 3 e polie Jolome b )k e drgi LB g Cute (18 g 035yl gm0 )bl i ]

P oy Adgs (li8l coge olie Jolowe bodds 2165 )4 jlew I eolaiwl &S Al astise ol (2lsS H4 jlewd 90 dunlie
A pdplio sl a5 Of o et b (Soiglnsd sloan]p 0 5l LS Wl e dgme ol el 0dd Sl
Ol 50 2liE Jobxe b yds Jlos dlsje o Sl (gladuasl 51 g b (il (bpol plas olaan] b ofge L8l
CatS & Gl ooy ol5)0liS (B paedgd slayly Curs Sidles 00 (sow | (Wang ef al, 2003) W)l ik )4 Jjdiles les
Mandal ) sl 4ol 058 yialS o a8 S 390 YU Cogboy ¢ g0)lil g adgr cumliol baylys 1 (U a8 0l Copd jody ol 5 0ls
o) (Nadew, 2018 ¢ Kshetri, 2010) s> igl33l 1055 Y0 b 1y Jguasee 3,Skas g0 s b 5dy jl odlial | et al, 2020)



(Di dm> il |y Jpuarmo ol 5,Shos Wlg5 o ccSofolonud Ceaduo 1816 g 3 liaal i sl 5l o3lisol 45 s oo 5 gudge
Jolowe b oads aleS ) sled 65 il Sk 55 (MTG) Sjales sl pi¥ loj (eXke duslds .Girolamo and Barbanti, 2012)
Pl Sl S (e BB jobody e (b 92 59y VIVA (i 4 MTG (a8 (s> slas ol & (g psboas el (o138 yolie
Sl g el i g )T e o5 103,53 3 oty e b Y JS8) 33 5, 150 L oS i pmess
Sgdien (ol s I oy ) araay iy yors Tolas 5 (slo s Slga i (S i S plas ol b
e bazalS gl ub; 3 juie 319 5 Sials sl b 3y9e ploj e ialS 4 Sl ul (Ve e 5 olew)
Ll 04

@9, %192 Co yug 413550 e8> Sle

L Lo g 035155 5 59y 53 Al VUF+) (alie Jolone L o (155 ) ipless )3 i s alljg) jelor 5o (i
Olejde (adls (oS (0 Y JSb ) 45 (5 S o3ll (5, 53 &lo VIVY) (f55LaS” (Bpeaedes )y g (39, 3 &l9> VA) Gl Jolore
Joloee b )k jlogs (A Y JSK8) a5 odalie +/+0 jlade 4y QB Jolowo b o (155" )40 Dlesd )3 7308 aliy) (Siailer sl pY
2R 5> gy e ) Sy 35S bl (g elisS (loj )3 arady) goyS 4 35 R il el & s b i
(Hopper slosls s 5jailgs als o j3  Sglio claciled o Ulis o35b giol BT o0 jlos hads )3 dvdiles 5 dvaiis
L5k e &8 0 pasetio (edls 5 ,55) @ pdy 92 US55k 4 » ol Jled b geliy sladlls > et al, 1979)
s Sl Y plajite il 5 i5algn 2> 00 1 iy B IR a0 calin Sy 5165 5
Jsloma by Jles S50 Wik g 0a3 IS ) a0 LB (yip 4 405 BIIFRA (L5l 5 (6,581) 15 il | o 0l @
2 e yie slagileil 13 55 g5 93 nl 38U B pmadgs sla, Ty auolis )3 Siler b adls dee > ol pole gl
B B sy dy90 B 2l 2Ses

a b
90 98 5 4.65
100 b —a T 5 a
= £
&)
S 80 | 5367 E ¢ 266
s c 5= , ) 2.29
2 60 — @
3 =S C
£ 40 g 2
é E
@ 1
0] 20 %
0 s 0
Self-consumption seeds  Certified seeds Pre-treatment seeds 2 Self-consumption seeds Certified seeds Pre-treatment seeds
Treatments Treatments
c d
0.1
& 25 18 196 7 o1 .
3 b a g o1
£ 20 @ '
5 10.73 S o008 0.055 0.051
5 15 c = b c
0] © 0.06
10 £
= £ 0.04
=
8 5 § oo
g o > 0
<3} Self-consumption ~ Certified seeds Pre-treatment T Self-consumption seeds Certified seeds Pre-treatment seeds
= seeds seeds ()
Treatments Treatments

(2hie polie Jslowo L odd (alsS )ds Jlags g oad (2155 )ds (Bpandgd h Siwle (o padls byl Sike Al Y JS
Figure 2- Comparison of the average germination indices of self-consumption seeds, certified seed and certified seed



pretreatment. (a): Germination Percentage, (b): Mean Time Germination (MTG), (c): Mean Daily Germination (MDG),
(d): Daily Germination Speed (DGS).

las 30 sl 3T

S s o> Cund g g O oS Swwod

Cilisee de )30 &5 )3 ¢ lie polie (sols Jslome L ond gnlsS )0 Jloss g oadalsS ,d Jolis jlass 93 (slasjo slagstalojl o
Oong> Jealligiod b Billae g ae 50 10 S (ol Cundy sl 2 oled 93 A5 Copte MBS 1S (3590
preolty 5 ynd o JS oy 803 o )8 a0 ol (gjrlols (slajasls gl ol 5o b welals (Voo o) G yomyid
I i SB godols Glate zolaw g gy 3Sas o (Jod  Siuen oo gl a8 )5 )13 0055, 50 eolasl B8
doyd &S oslie 0rad (¥ Jodn) Aty HIb dxe g Cute ([ Siued gy 3 Slas b b s s plolmalanw! hE ol jaa o
sosadlis baadly cpl.woly lis 35 o 5V 5 Sles g o a5 5V L:b(j ookl b yaud fgh IS 59,20 ‘qu oS
Cdyydn &y yomie Milgd o olowd (DS gy o B puan o Jayl il o )0 s S8dols Weol )l )0 BS S8t Cuenl
5900 o0y bl o ol G yume mulais § S Cunsg 4 dogi ¢l ply g oalaBhie] s 5 pslrasto Com; SS9l cplie
290 2t G sime 15T S (G5olols Cung 48 0l (L oy S BRI B e s lis;)sLSH 5 dibiolize
(Rahman and, Parkinsen, 2(27) Sor yieS 35 Wodles jl oolatwl (l5ee o yiday

00 303 5 mamslty yhed oy b > i L SB gl IERRSS 5 5, Slas s (Sien —F Jogua

Josaepy [ Lig e, JByand By 3
) ) oozl oslazl Yo 2 p)5)
APS ) 25 ) (&
(P55 (pSoks
oo, -

IS 03 psdio > A% =

oaliml bl gams -Iva o[- -

o3zl |, Brogbolsy ~/AV§ -IAS% -1 -

5,Sdas BENES < [AVie +[A s -IvY -

Yo pd Sy g dop gy Jleinl a3 o gne a5 4 ek g
4 2039508 51321 5.9 Skos 1 IS polic Jokoo b 3 sboi 536
o S dEml 3pSlae b L jo Slio jlai 1 o) 3590 sbajlons &5 3y L 3 SMee ljal 5 3, 8ee i)y 4528 gl
Jlesn] g 1> Jgyly o M olS £las)l 5 ddigs 13 S'gy 5 5 (sloaily dlaad cdigd )0 Al dlaad ey dlawd s Jobo il
Slas dgup cely olie polie Jglre bords algS b jlos @dly 13 (0 Jodo) ild LSD (yg05] bl y (P<0.05) suoyd &
JS) 3 S (g Cglita g b 3] )3 i sl b lesd 5 02 oIS iy b duglin 9 3,Skes | Lo
(Y

e Jgloa b jlo g 03d (2lgS ) b dunlie ) olie Jgloma b osd (2lgS )4y jlos 3,Shee (glial g 2)Shoe il )ly 4550 -0 Jgua

Oilay o 16 ileo dﬂji‘éﬁ Ol mbio

10



doxy dlass &l sl &l dliws olS glas)| abols e o5 Job Al 5, Slos
g 4Dy P Sy g 40 &b Adg>
Aoy
Yoleds ADA/Y' 5 SINY 3 Y¥Y YA [0 VI¥Ys O/ dd# Ve o AS VY5 \ sl
YY/\Y YEN/Ys [0 YYY/0% YY. /0% Y/AA# Y/AYs YYYVY/\ Vi A Sl
VY WYY o/a FIY AR At AN Y¥/o¥ A olojl slas
\\% J
INAAS ¥/00 ¥/.a VIVY Y/vY VYA VoY VAN Ol pasig p
ol Hd gime 003 0 Jlois] o jo 5
a 21.8 b OPre-treated seeds
' OCertified seeds
g 22 a 30
5 s » 25
5 2 3
8 205 19.7 =20
E 2 b 515
(5]
§’ 195 g 10
I 19 S 5
5 pzd
S 185 0
< Certified seeds Pre-treated seeds 1 2 3 4 5 6 7 8 9
Treatments Experimental Farms
c d OPre-treated seeds
. 145.8 O Certified seeds
200
5 148 a
g § 150
2 14 %
< 142 1385 5
5 140 b 5 100
S 138 =
g 13 = 50
o 134
< Certified seeds Pre-treated seeds 0 L 2 3 4 5 6 7 8 9
Treatments Experimental Farms
f OPre-treated seeds
/E\ € 28.1 O Certified seeds
S 285 ' 40
a
% 28 E
= o 30
o 275 27 g
L2 b S 20
g 27 2
Q
Y S 10
? 26.5 %
5 o
z % 0
Certified seeds Pre-treated seeds 1 2 3 4 5 6 7 8 9
Treatments Experimental Farms

11



Certified seeds Pre-treated seeds

g 27.8 h DPre-treated seeds
28 a 40 O Certified seeds

3 c
5 275 c
o~ o 30
ISIC s
SZ 7 26.5 o
55 b S 20
o © 265 -
2= 5
& 26 210
Z 2

255 2,

1 2 3 4 5 6 7 8 9
Treatments Experimental Farms
i OFilled grains j E:illet: grains
. mpty grains

8 100 OEmpty grains é 120
S 7b @ 100
=) 80 3223 3 o 80
e 2
25 60 2L 60
8% 745 °g
€8 a0 b 8 5 40
S v a £ 20
c o e
o 220 S 0
= =z
& genaaesanananasana
= 0 OFIOFOFOFOE|OF 0|00
5: Certified seeds Pre-treated seeds 102 |3|4|5|6|7|8]29

Treatments

Experimental Farms

(PtS) lie polie Jobea b ord (155 )3 Jlasi 5 (CS) (olie Joboxe b jlows G 008 ARSI Jols oLS 3 ,Shoe 1 g0 lio anlia ¥ JSW
5Sle (€) casji0 o SS& 4 olS glas)| (d) o Blw) 430 A olS el 1Sl (C) cdedin ha SLSE 4 dowy i (b) ey A domy Dl (:Ske ()
Slio (1) e jo 0 SSis 4y il Jl3m (559 () (p5) 4,58l Jlin FignrSilee (9) 4530y S8 4y adss Jobo (F) 20 5l a5 % s Jobo
LSD 9051 55 sl o3l Lis coglisie gy b a5 olaygies de 30y Sty didgs 13 (S'gy g ) &1 31asi () g A y30 A ddbos 13 (Sgn g ) il Sl

Ayl oy me cglis 50385 L (P<5%)
Figure 3- Comparison of traits affecting plant performance between certified seeds (CS) and certified pre-treated
seeds (PtS) in: (a) Averagdéitiller number agross 9 fields; (b) Tiller number per individual field, (c) Average plant
height across 9 fields, (d) Plant height per individual field, (e)

(< ) 4318 & yShos

Jypazma 3Slos (33l )5 S sine BL (i polic sl Jobxa b ors 215 ) jlos 48 b Gl Sy cnl | ol gl
38es (1Sle Lyglie Joloro b ordigalS” )b jlos o5 3l (Ui 5 Slee (150 dulio 3)ls S (ol ilisee gglaw )
S e sk e iad p)ST AT (ko L (2138 Joloce sl ooliial (154 05 2165 530 o & Cannd @y o 53 p )5 FFAIVA
ol Cundg & o RN ¥ US2) 05 sanlitio adlllas 390 ¢)lje S )5 I3l g, ) o FUSS) el o)lel (5
38es ¥ ojlediag) g qJlie (lgicd g yide g8 3Shes () Joi @illae ¥ 5 ¥ ) ojled g)lie wSle) 39 Sioglhae S
Ogt 00 2lSu Sl ) Jlade (ol &5 Jls ) ) @peyio )3 p)5 0005 4 QNS Jslote b o (ale )4 Hlas > Seils
5 005 2ls5 i 5l oéatal 5 50 oylasd £yl50 Wke) S Chans (g5ubuols b L l3n 3 239 qpnyi 5o p,S VAV lié Jglons
sl Sla asliylal) Wy (HUESKa 53 5k YYAR) il xSibin g &0 |y 3Kk Condlgis S5 (gl ol o 35
SB opge3l slso 4185 Co e 5 liE Jgle b osd (215 )0 sleg jloslitl 3l 150 il )3 Lol (VFAT (el Y g
@yeyie 3 G VO o515 (18,5 i )3 L (b ¥ JS) ad MS sl 3 Shes (5o 4 o] 0 Koo 5 0, Shes l3él ey
Joloe (g 082165 5 o (sl g p)SokS YFA Ll (238 Jolone L oad (oalsS jda Jlow (sl jlSa )3 Sgils 5o
23k (S )3 ) olS YVAR) S il el 3 Slae (:Silio b duliio )3 ol ol b 3y0, p S8 Fee e byl oli2

12



0%l (Mahajan er al, 2011) &S (g jsbody it Lot 55 g Slalllas ol b img sy (ol (sloaidly vy il 255 LB
A3 ioli8l oy VY BTy aily 5,Sles Wlgs o 1 jlewd i 45T 20,8

a b 1 Pre-treated seeds
= 1 Certified seeds
£ 460 442{28 60, T Average yield of Guilan
3 450 —~ -
T 440 S
430 B400 ||| 0l ]
£ 420 k=]
g 0 40%94 =
[S) >
@ 400 % 200
S 390 i
g 380 O
< 370 0
Certified seeds Pre-treated seeds 1 2 3 4 5 6 7 8 9
Treatments Experimental Farms

3ot 5 (@) i e b o S a5 ol o o o (S s o (e e RS (oS S F S5
1 (6l gxe gl ;K038 L LSD (P<5%) 9051 55 wilods 03l jlis cgliincdg oS ool g sy 50 @S5 & (D)

S 5 A

G397 Mo yd ooy (e yolis fee jlai ) (LS nl oS ML Suugadlate s (SIS (ol Cunsg o)
A3l IS 1 g 0,8 kas 1 paiie jebody K55 e cglis ol a5 Mipls oGl Cglis JT oolo s> g ooliel LB a5
dilaio oyl 3 g5 2,kee I sl e ) Salplsic g s SEBN: 435 oo 5 SB ialefl Pl bl )
CaS (Bpaodgs yoly ol o]l (Sb i)l )lje 5l olig sl ik ooy (55, 2 adlllas @l 95 0 Aoy
Dgd o dlE 1D HA ds i Bruae 4 oxie il el cplmiias o glis 065 5l Lol Sl doyd g aily ol Jiaile
2 w5 BB S oad 2lS Py I eolaiwl L adgualed 2oy 0 Slas HIB Lixe yialS Culpd (3 5 s salis Wy Coge &b
(s TENY l38) e 5 0 008 s b SIS 3 o ol il (556l sln sl s 311 o0 olsS
SNl 4y i b ad Sjaled Ao > Jai Sl QRS Jolowe b jlows (ygd 028 IS 5ok 3 (400 A g (B pandss jods b duglie )
w1 2155 s5is 33 lie Jolong L Yinghhs o 51 (imad 5 @l S 5 (pandss oy ol (el CaisS losie
rolis Jolore logs Lo 2lsS SN cuiS (gl (Spae )hi Sialer s padld Some jskaie dy (f5)sliS &S 290 0 dpogs
oo S e0il gl SIS olows (clndsS digs Cpuan j 5L 3,Sas dgars 4 v 5 b 500 (ggm 3l aiS eolizl olie
0> Lt Emesy el FBIELLS 53 3,5 )8 e lj S j5ten p> (o5 o aliy I oty lsieay SB ol plonl
@ 2Shes JRUEAN e (S g0l g2 (e I8 Cypde g IS polie Jobre b oad (alsS)ds Jlas gy 90 oS &S
SB 905l Bayb S olowd (c13sS Bpas b g)l50 (cudiols Candg 390 HUS 3 coplplo i LS )3 5,5 okS FAC l5se 4

oled Wl @y (o ag5 B 1 (5550 o (S slide 53 9 031>

&
D)Lo.«:: uLp/u/’ﬂ Sk u[mM}fa Sk u.sw 4;)90 duu“’ﬁ) «_O.uoy (\YJVY) ):ual ‘_;LG ‘OJI)U.’LQ(.P 9 e ‘u.:Lo‘ L;LC )

13



AYE

53l 5 ple alo (Oryza sativa L) gy o3y 93 4l 5 )d as p Sialy 236 (W) 0l (Gbol 5 o 5551 .Y
WY LW Gl 4

oS (golaiBl sgw 53 )Shoe gl dss ilisee oy e Sl b1 (VF1) 50l STl9d 5 oo ludud Hl ol gpir o3l3LL Y

IYO=YYN (YOV (! SB 5 o clsiing alzs (Oryza sativa L) g,

.‘J‘/):v/y/’} SB liudod duswio 15l w5 ol gl S sk g (Jyle glaw) eddbz Mol asas (VY F
5 &0l oy Sinely b (WAR) clll dzg s ¢ s g fellie ¢ inoyg> I
b lid g pole dloo . ugby Cilisee (gl sy cov (eisla o8, Oryza sativa L) o
VeAWYE (WENVY galiss daw
cf.\.motsc.a}) ‘)L>)3 c)L.Qfé.:).) ‘u,u.\> cblsd)iw ‘L}J& ¢
V=Y (VY ‘u.«ob/pg‘ OMS bl g5l lacs
o doso ¢ il { M (608 < A

f’\) .413[«»1.0 £U¢~.-> 9 f)w 6)5:[)‘.) fLo)A.LC 5)>LQ(0 f)AolJ £)§J|5) fL;JL.o sG‘UJuD
YYo=V (V) e e Bl oo dhzeo )] ] 458 sblio | 5y o Lauals
s byl Sjales p Siserly il (Ve +) oo ¢ Bolo g fodsen wuvgd e fab wodlaw .4
YY—50 (F))-
sy Y game (V- Y) . 65)9liS sl )l anlijlal LY+
REFERENCES
Afzal, I., Ahmad, N., Basra, S. M. A., Ahmad, R. & Igbal, A. (2002). Effect of different seed vigour enhancement
techniques on hybrid maize (Zea mays L.). Pakistan Journal of Agricultural Sciences, 39(2). 109-112.

Ahyayi, M. & Behbahani-Zadeh, A. (1993). Description of soil chemical analysis methods. Soil and Water Research

Institute of Iran. (In Persian)

14



Akhgari, H. & Kaviani, B. (2019). Effect of priming on seed and plantlet vigor of two cultivars of rice (Oryza sativa L.).
Seed Science and Technology, 8(1), 1-17. (In Persian)

Babazadeh Jafari, S., Feizian, M. & Davatgar, N. (2022). Evaluation of the effect of different nutritional managements on
yield and economic benefit of rice plant (Oryza sativa L.). Iranian Journal of Soil and Water Research, 52(11),
2923-2934. (In Persian)

Banai, M. (1998). Revised map of thermal and moisture regimes of soils. Tehran: Soil and Water Research Institute of
Iran. (In Persian)

Davatgar, N., Zare, A., Shakouri, M., Rezaee, L., Kavoosi, M., Sheikholeslam, H. ... & Ajililahiji, A7 (2015). Fertility
status of paddy soils in guilan province. Land Management Journal, 3(1), 1-13. (In Persian)

Dogbe, W. et al. (2015). Influence of seed quality and soil fertility management on the productivity of rice (Oryza sativa
L.) in the guinea savanna of Ghana. UDS International Journal of Development,2(2), 15-25.

Devika, O. S., Singh, S., Sarkar, D., Barnwal, P., Suman, J. & Rakshit, A. (2021). Seed priming: A potential supplement
in integrated resource management under fragile intensive ecosystems. €rontiers in Sustainable Kood Systems, 5,
Article 654001.

Di Girolamo, G. & Barbanti, L. (2012). Treatment conditions andgbiochemical processes influencing seed priming
effectiveness. Italian Journal of Agronomy, 7(2), €25. 178-188. \

Dobermann, A., & Fairhurst, T. (2000). Rice nutrient disorders and fifltcient management. International Rice Research
Institute.

Donaldson, E., Schillinger, W. F. & Dofing, S. M.{(2001). Straw preduction and grain yield relationships in winter wheat.
Crop Science, 41(1), LO0-106.

Ella, E. S., Dionisio-Sese, M. L. & Ismail, A. M. (2011). Seed pre-treatment in rice reduces damage, enhances
carbohydrate mobilization, and“improves emergeénce and seedling establishment under flooded conditions. 40B
Plants, 2011, plr00Z.-1511

Ellis, R. H. & Roberts, E. H. (1981); The quantification of ageing and survival in orthodox seeds. Seed Science and
Technologyn9(2).

Esper Neto, M., Britt, DaW., Lara, L. M., Cartwright, A., dos Santos, R. F., Inoue, T. T. & Batista, M. A. (2020). Initial
deyelepment of corn seedlings after seed priming with nanoscale synthetic zinc oxide. Agronomy, 10(2), 307.

Foolad, M. R,, Subbiah, P & Zhang, L. (2007). Common QTL affect the rate of tomato seed germination under different
stress andmonstress conditions. /nternational Journal of Plant Genomics, 2007, Article 97386.1-10

Farooq, M., Basra, S.M.A. and Ahmad, N. (2007) ‘Improving the performance of transplanted rice by seed priming’,
Plant Growth Regulation, 51, 129-137.

Ganjeali, A., Mousavi Kouhi, S. M., Beyk Khormizi, A. & Hossaini, S. V. (2020). Effect of seed priming on germination
and morphophysiological traits of rice transplants (Oryza sativa L. cv. Hashemi) under different moisture regimes.
Iranian Journal of Seed Sciences and Research, 7(4), 433—445. (In Persian)

Heidari, R., Nabizadeh, M., Mojaverian, S. M., Khankeshipoor, G. & Dezyani, S. (2017). Effective factors on the measure

15



of rice consumption in the households of Rasht County. Agricultural Economics and Development, 24(96), 109—
126. (In Persian)

Hopper, N. W., Overholt, J. R. & Martin, J. R. (1979). Effect of cultivar, temperature and seed size on the germination
and emergence of soybeans (Glycine max (L.) Merr.). Annals of Botany, 44(3), 301-308.

Hunter, E. A, Glasbey, C. A. & Naylor, R. E. L. (1984). The analysis of data from germination tests. The Journal of
Agricultural Science, 102(1), 207-213.

International Rice Research Institute. (2020). International Rice Research Institute. https://www.itgi.org

International Seed Testing Association (ISTA). (2007). International rules for seed testing. Bassersdonf, Switzerland:
ISTA

Kaur, S., Gupta, A. K. & Kaur, N. (2005). Seed priming increases crop yieldypossibly by modulatingienzymes of sucrose
metabolism in chickpea. Journal of Agronomy and Crop Science, 191(2);81-87.

Kshetri, B. T. (2010). On-farm management and quality assessment of farmers’ saved wheat'sced in the western Terai,
Nepal. Agronomy Journal of Nepal, 1, 50-60.

Ministry of Agriculture Jihad. (2024). Yearbook of theMinistry of Agricultite Jihad:Crop Produets. (In Persian)

Mabhajan, G., Sarlach, R. S., Japinder, S. & Gill, M. S. (2011). Seed priming effects on germination, growth and yield of
dry direct-seeded rice. Journal of Crop Improvement, 25@#4), 409 417

Maguire, J. D. (1962). Speed of germination aids in selection and ‘@v@lmation for seedling emergence and vigor. Crop
Science, 2(2), 176—177.

Mian, A. L. & Coftey, L. C. (1971). Testing seed wigour.n rice.

Ministry of Agriculture Jihadg(2022). Statistical yearbook of.agricultural products (Annual report). (In Persian)

Mandal, P., Priya, M. N. A., Chowdhury, A. P.,"Eoysal, M /R! A& Hoque, M. (2020). Quality status of farmers’ saved
rice (Oryza sativa) seed in Bangladesh. Journ@lof Bioscience and Agriculture Research, 24(02), 2039-2046.

Nourgholipour, F., Tohidlu,'S., Jafarnejadi,)A., Mohammad Nejad, Y., Mirzashahi, K., Ghaderi, J., Arzanesh, M. H.,
Passandideh, M., Bybordi,A., Mo&ajabi, N., Zolfi Bavariani, M., Keshavarz, P., Seilsepour, M., Asadi, A., Izadi,
P., Sedighi}S., davatgar, N., mohajer, A., dadivar, M. & hoseini, M. (2022). Comparison of farmer-specific
fertilization methoed and the recommended combined fertilization in parts of Iran. Land Management Journal,
106295209-220. (In'Persian)

Nadew, B. B4 (2018). Effects of Climatic and Agronomic Factors on Yield and Quality of Bread Wheat (Triticum
aestivumilsl) Seed: A Review on Selected Factors. Advances in Crop Science and Technology, 6(2), 356.

Rahman, S. & Parkinson, R. J. (2007). Productivity and soil fertility relationships in rice production systems, Bangladesh.
Agricultural Systems, 92(1-3), 318-333.

Reis, S., Pavia, 1., Carvalho, A., Moutinho-Pereira, J., Correia, C. & Lima-Brito, J. (2018). Seed priming with iron and
zinc in bread wheat: Effects in germination, mitosis and grain yield. Protoplasma, 255, 1179-1194.

Saadat, T., Alidoost, H. & Sedghi, M. (2021). Effect of priming on the germination of rice seeds of different vigor. Journal
of Seed Research, 10(4), 65—73. (In Persian)

16



Ullah, A., Farooq, M., Hussain, M., Ahmad, R. & Wakeel, A. (2019). Zinc seed priming improves stand establishment,
tissue zinc concentration and early seedling growth of chickpea. The Journal of Animal and Plant Sciences, 29(4),
1046-1053.

Wang, H. Y., Chen, C. L. & Sung, J. M. (2003). Both warm waters soaking and matriconditioning treatments enhance

anti-oxidation of bitter gourd seeds germinated at sub sub-optimal temperature. Seed Science and Technology,
31(1), 47-56.

17



