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Table 1. treatments of evaluated of seed coating

Lo T2y
Treatments Description
() Oy S8y )d p S 9hS 8 00 () Fged e VYIPY e &
Fosnotron (1) 12.62 ml Fosnotron / kg* seed
(V) &g a8 jasaz 3 e, 5 elS pa 0 ) Fend 2 Lo YOIVY lade 4
Fosnotron (2) 25.24 ml Fosnotron / kg seed
() o Fgmd B jasiz jd e SekS 58 50 O iged e B0 100 ke
Fosnotron (3) 50.50 ml Fosnotron / kg™ seed
(1) 5,98 )zl Sz b o ,TolS e 5 45,08 gl il dee VYIPY Jlaie &
Aminol-forte (1) 12.62 ml Aminol-forte / kg™ seed
(V) 45,99 Jgiel A8 jatiz 0 p,S9kS ye 50 45,58 Jyieel S ee YOINY lade o
Aminol-forte (2) 25.24 ml Aminol-forte / kg™ seed
(%) &5,53 Jgiee] ABjatiz )3 0 )SolS e 50 45y5 Jaiel S e 0410 lade o,
Aminol-forte (3) 50.50 ml Aminol-forte / kg™ seed
(V) €598 o900 ayaiiz )d 0 S 9hS 8 )0 &0 e S e VYIFY ke &
Humi-forte (1) 12.62 ml Humi-forte / kg™ seed
(V) 5,98 090 e L e e AL AR Y
Humi-forte (2) 25.24 ml Humi-forte / kg™ seed
(1) €598 o902 adyuisz 5 S ekS 8 0 0,58 ceg S e 04100 Jlaie &
Humi-forte (3) 50.50 ml Humi-forte / kg™ seed
(V) Keoge aijaisz o SekS o 50 Weeged yidho Ve lode 4
Humica (1) 10 ml Humica / kg'* seed
(V) eagen sz 0 oSk 58 5 Weses il ke Yo oo &
Humica (2) 20 ml Humica / kg™* seed
() Ko o oz 53 p S okS pa 50 eeges i Lo Ve lade @
Humica (3) 30 ml Humica / kg seed
sal Gdrejy polie 5 canz Bras e jd
Control Control (no cover-up)

Maxwell and Johnson, ) ol olls o  us

20525 3 4503 SAS 3o 5 SaSey s ol 5l ol
0 v ;3 LSD (yse5l b bopnSiles o 5 bl

WA duwn e duo

lize o)l 5L a5 cl Q] IS ms

oy A Bl e, Az p 9,5y
Oy e, SES 0y e LRl wo s (adses
S0y S ghe [0 &g 0 Sy phe 5 5SS
395 4250 89y 2 % Gt jlard 23U g o e
O3 W LRl aojs (yalis woye A0 B al,
Om WS 5 0 b gme Sy mhaw 5 Aty S5
G b, 5oy 4z Sl 5l 58 baoyyee
LS Gy ddyy ShS s g Al (Al
S gl 50 55be] 5 5l g G50 Sy s 5 oSy
Joaz 50 z s Cledbl (F Jguz) o9 o sxe oo

M)é q-

\YY

slows Slas (Cils 5l am 59, 04) ialeyl oLL e

oLS alpe o g ady, SUAS (g oS p gl Sy
g S Sis )9 aSolul gl el g Sl
ol sty 5 1+ e sl 55 a3l
aio, dodiy dlsb oo ol digas o 50 5 o ol
ssbds a9 S S () Wad b a5l S
50 celo FA Gosar el jo xaldS 5l o alBlas
2 a9 S S Gig ougmeabe a0 Ve sles
SrSoilal g wal g pSoslal wigr yo 0,8 >
)5Jodu)L¢u)b)|4)94&6Lbuf)J44y)du5}Ju>Lm~o
DAl (5,503l 'Sy e olKws Lawgs dig yo
Qe b o, g, 43,0 sboools glp daools a3 51 L8
sosls 285 plxl 5,05 bowd b asyo
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(F Jgux) 090 o sime oo iy o

S x A iSgy led blae SISl aS aes o lid ¥

039 9 Vg JLEW oy (5, p wdiuer W yue
Syt Xy (159, Hleud blite Ol S g ady, Sis

orale3T 30 ooliiusls 50 (rogud 9 45598 cogad 4F )38 Jgionol «(y i giuad (Sl JoSo 00 oS puolis —Y Jgur
Table 2. Elements of nutritional supplement of Fosnotron, Aminol-forte, Humi-forte and Humica used in

testing
N OF g 45 )58 J stz €)PoR Sooge
Components of supplement Fosnotron ~ Aminol-forte Humi-forte Humica

N (%) 59,5 o) 3.8 11 6 3-5.2
P (%) ,aus as,s 6 - 3 3-5.2
() JPSUNCHRVA - - 5 10
Fe (Mg.Kg?) (o35S 5 o5 ko) 00 4.9 2 - 2
Mg (MQ.KG™) (o 5k 52 0,5 hon) o2 e 55 55 - -
Zn (MGKG™) 55k 5 o5 ko) 53, 21 1.25 - 2
B (MQkG™)  (o55kS 2 o5 ko) s 58 60 - -
Mn (%) 3% oo ys - - - 1
CU (%) e o) 1
Organic matter (%) o, J1 slge 2 2 2 20-25
Sl3T atpal (gl (uSheaS” (i 50 2,5 ko)

Free amino acids (Mg/litr) 3750 3750 3750 i
Humic acid (%) gl a0 - - - 10-12
Folivic acid (%) <Colgd ol 0oy - - - 2-4

30 09 by jg, 4,0 OFIVY g AP/VY ol Say gl
a0 5 5l jlers G Dl 0 (ggdind (o Hlens
2 e 3 azg JB Gadis oy A B w5
oy A Boab; ey Az ol gt led
Yoog Ve ode polie b g slojlas jo (ol
Soyd A bad) 59y azy0 50 0,50k 2 50 i e
Syge ol e e bjles ple I 508 (ol
e bl jgy azye els cel e jd (ggiind
S (G gaiimd Lo [0 a8 cCawlonds ol e Qo0
e B ol jgy azye Hh 5l 50 oy e G LS
S50 Baogep (O Jouz) 05 St oMby oy
Sewl g Seegen sl g ogdle Buiow (pl jo oslinul
5 550 59y 1o sl ¢y (035 Tyl S
5 pasein glacdale boadol yolic il oo JI olge
O s g Silods el g wilas, JSay A 1S,
3 Spaep g SpaseS gl polie b Al
Ay &5 oad (515 g Wgyee A Hd 53,5l 2S5,
jolia 5 Sz ol b eams e il 1, 4zl 4
Shawl p3¥ 5 0 s 092 Coogase oldé yolie Bpas
Sgd oolatuwl wilu, ol ol Jiailex 4 a5 (5 0lie

\YY

Ve b o) 59) a0 5eSle annlis I Jol> mbs

595 43,0 Cawl ol 51 (S (VK)o s doyd
Sadred jh pabiew w20 e 4 e, B o)
T A Hd Gl e Sl 50 BeSA g )l
o a0 Jgog by 59, 42,0 V- V/AY g FAIAY
oy Ay oy Bad) jgy 4z )0 Gl (gadid
9 OVIT i jay BsSd 5 o)l slou o (0l
Ve o S5 5l oy s o ST )00 (st
ouds el LA (g g O Lo Sre (Hul e duo
@l b e plopen ssboar Loy wpes 5o 0
b adjose Jiales aS v oo plis Oldllas S
oaiS il gloond LS5 58l cow ol >
san s 2l bk gsiind boolse ol 5 0,5 o0 18
WBjaar Hh ey 53 Wy om Sl @bt Slge
sge fl a8 Sl 35290 Plowge g il ey Sl s
welys o 51Ol bk ettt Syge o Slge ]
do, 40 b o, 9, 4>,0 (Longden, 1973) .,
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Sk o a5 Sl g widiaise )0 00,5,y
o (b 5 (Giailezr )l 292y 31K SgeeS
oo)l5 (Farley and Draycott, 1978) aes o 3540
Ao )3 e g 550 52l (59, yhud b 0y e a5 oas
SeiSuce dge 97 5o ) o GG 5 R

(Farooq et al, 2012)

Rehman) .| Ke2 5 o>, (Pedrini et al., 2017)
pAiS Hd 0,8 o g a5 s S 515 (et al, 2016
o> eSS 8lS o Al g, 05 VYO L
4 Oty Sz p3Y gl g ol Rl Hd g
Sl oals 5155 ol pals |y adiew ol iSlas
Slge )3 Serge eS| e @lge S 0 &S

o lojl 5o oolaiwl 5y50 S (o beond 9 (K jud Clasiiio (S - Jguz
Table 3. Physicochemical properties of the soil in the experiment

Characteristic S5 Value l.s
Sand (%) v duoyo 29.94
Silt (%) cdew oo ,0 34.56
Clay (%) _w, ao,0 355
Soil texture S céb Loam clay
Available potassium (mg kg 1) Cix> b el 446
Available phosphorus (mg kg ™) <> LB ,aus 20.4
Total nitrogen (%) S 59,58 duo )y 0.08
Organic carbon (%) T ;2,5 as o 0.61
Saturation of soil S5 glilas o 60.13
pH Sk sl 7.8
EC (ds/m) G xsUl colan 0.375
Bulk density (g/cm3) ;5 sl ogase 1.42

Bayat ) s,ls cuie  Siicon ac)j0 ;0 azalS |l anl
il 5 5alex malidl el onlpl (et al., 2016
Mg, 5l S ehuga Hd e e gl W
as ol las giolesl pl bl 09l oo arogs & oS
“dsiel byl (2579, sl Lot cilizee slojlosd (o
g o0l gy il s ys Al Ceel Bongen o 4592
o 5,8 Jsieal 31 iy il Gl 3 Seaged il
PG ddpen W8 )uisx 0 Wg Rl 0 S e
colazals adaie JBasSady @l |, OLSS
5O Codbge wlul &8ly o (McGrath et al., 2008)
30 cewlie aigs olaws sl (il s el Copas
cou 1y o, Sles g olS W,y Wg, A5 Wbl o e axlg
axly 50 el d5gr slaw Ll b g aas oo 1,3 30
odd plwl Wi uise cel)y jo (ghpoe U5 ool il
Jyiwl cplpls (Durr and Boiffin, 1995) .l
2 ool 310 5l g8 wig (23l g olS selcubse
Wil os wiBjaisa Cel)) ogmatesge 5 Jgaze Rl
Sly 0 (Sp P aoye g abone Ga Goew) b
I3 5l o5 50 ol ol 5l an 5 ool i

DS =

AR

x e % Jlite SIS Sl alie s

2N s Dled x d edied g Mgy lesS
L jdy (35, a5 ol lis (F Jgaz) aigy il ao s
Al doye b8l cel vy 90 8 )0 Kesee
Qe 1S gy walie glalens o 50 9 Cel 00l
S92 19,95 el aoys 5 e 5l Beesen b ()
4 S oSl e )0 O gand b )dy (359, Lo
Sy &g Rl weys (e bl bles Ko
om0 555, lajles (oeled o &gy il as o
9o Sl o jd ISy A Caed Hdy (55

Sloss aliBie lajloss o )0 9 95 S 2y B
AL ) A eiid Gl am Weagee b 0y (35,
ol 53 B Jeu2) 3 o3 n wg ] as )

oy GlBl e 5k el Cude U Gade
aoy (el j0 0g axg B ac,ie 0 Ge lE
(Kockelmann et al., 2011) ., Kea 5 cpolSsS
GRIBl Cse Wl iy A gpdned aS 0S5 418
3 dgdse azalS azady; (S g Sidiler de)s

g olaibial bulis o jh Sialz ol S ol
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Table 4. Results of the analyses of variance (means of squares) for the effect of different sugar beet hybrid seeds, seed washing
and seed coating on the GDD to 90 % emergence establishment percentage, number of leaves, leaf area, leaf dry weight and root

dry weight
doyd A0 B oy g, a0 i Sis e
5l ax,° ’ i 290 Sl sy Sy olaws chaw B o) . 053
r:oé:/ &al3! O Establishment ~ Number of Sy = e
emergence weight weight
Replication (R) 1,3 3 11.50%* 774.16%* 9.12* 25.70%* 2.04 8.85*
Hybrid seed (H) ¢ 550 % 52 53 1 64.98** 3875.04** 0.013"™ 129.03**  194.41*%  208.34%**
Washing (W) gt 1 92.77** 2096.00**  0.0000076" 65.48% 17.54" 383.54 **
Seed coating(C) )& (0,5 o s 12 3.83%* 1128.91** 1.991 32.37** 29.24** 92.80**
HxW 1 27.55** 104.37" 21.35m 1.72m 140.23 " 30.24 %
HxC 12 0.834 " 343.66 ** 2.09M 3.81m 11.10m 13.27**
CxW 12 1.74* 148.72* 2.87m 2.01m 11.421 457"
HxWxC 12 1.341 38.60™ 1.96"M 0.941s 5.83"1 10.77*
Error - 153 0.968 76.01 1.95 3.24 7.41 5.65
C.V (%) &l pss oy 11.95 11.39 16.86 10.96 16.31 16.04

W‘)‘:WJ})M):\ 90 C%J:)\iwjiugﬁiﬁb nS}** ¥
** *and ™ show significant at 1 and 5% levels and non-significant, respectively
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Figure 1. Interaction of sugar beet hybrid seed xseed washing treatments on GDD to 90 % emergence

29 w0y A Uy 59y 4250 gy (30,5510 g Hloud x jdy (Gl il Of 5T G -0 Jgae
Table 5. Interaction of washing treatments xseed coating treatments on GDD to 90 % emergence

2 5SS g, Hled
Seed coating Treatments

PR IR WITE B RS PIER

GDD to 90 % emergence (h)

EId g s

Without washing washing

(V) & yss Fosnotron (1) 79.80*¢ 59,2801
(Y) o9 Fosnotron (2) 89.02%¢ 72,529
(¥) o593 Fosnotron (3) 94,632 68.42"
(V) 5,48 J3el Aminol-forte (1) 103.76° 60.95%
(V) 45,5351 Aminol-forte (2) 81.64%¢ 44.52"
(¥) 5,48 J3ue! Aminol-forte (3) 71.7559 52 09Fi
(V) 5,58 o052 Humi-forte (1) 88.6520¢ 65.15¢-"
(V) 5,58 o092 Humi-forte (2) 85,793bc 49 509
(¥) & )58 50502 Humi-forte (3) 76.40% 79.85%¢
(V) Keesee Humica (1) 79.48%¢ 45.48"
(V) Kooz Humica (2) 76.90%° 38.77"
(*) Koo Humica (3) 76.41>" 45.55N
aals Control 86.174¢ 56.73¢

(P +/40) 85,05 (5,8 dme glis LSD (yg03T (bl o calie B, S oo (sl ks (sloSilee (g 5o 50
In each column, means with at least one similar letter are no different at 5% level (p<0.05)

Loyd 05y slesd 50 jled G 0 9 09 F e
039 RS L Gl p SelS o 5o e V0) o
039 ok shls 2,8 VAUYA ol Sy St
sl el 0 Sy é.la.w Y Jgoz) o9 S S
Frogil YOV -0 g YeV/Fe oy BsSl 5 o)l
4 S S oy Sl 51 sl s cnlplo 05 e
alie @l Golol pocdls gn B oy

\Y#

Jsoz) ol ol Sl annlie 5l Jol> bl

Jole oyl a0 S Sis (59 lade as (Y
09 slasd 50 09 oSl 0y o 51 5 s duo 0 VYTV
g 0 Sp SaS oy (k) Ld 0,8 i
oled 0 S Sis j9 oe Ay 5 V0O/FA
OFFd b yd 159, 5l ,d (A, el
Soll jles ay Cad Oy 5 5kS 5o il e 04104)
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oen 5 ol (Verlinden et al., 2010)
o,y 2yl oS aslllas jo (Tahami et al., 2013)
a2 Cel aolSiegen a5 sl Cews aze onl 4
Mg Gl e g 0gb e 2l pole St
Ry 3 00,5 50 1 e s 5 Sy s (a3l
o el Segad gl (Fu) 995 08 K00
als jled b awglis )0 0jy0 oS S mhaw i34l
(Faraji Mehmany et al, 2014) &xs 5
x Sy sk hlie Sl Sle anlie @l
dly) S Gjs p ol O sledd X 0 (et
O Godinnd 5l an )4y 15y, a5 ols las (A Jsa2)
S O)s 00 g Rl cel W g0 2 0
Solos (oled )o ady; SiS (59 5 Cewl oud Al
W yd Mg A Cemd 50 Gedied 5l om0 (1S,
A J992) 09 J e giinnd oy o)
5 Somge b ) (355, il lojled om0
3 spddend 5l am g oyl W 50 4563 Jgieel

D92 5l0 95 ady ;) SUS 59 (5 e

el Hh Soind (IS jebar V Jgux 0 oSl
55 6 ysbiles Cal 00y Sy prlas 43 s sime il
Sy e wald jles )0 05d o0 cdaline YV Jou o
Goylass 5 og 4y 0 aye el YEYA
Yooy Ve olie b Sesgen Lk 03,5 ok,
PYMY G280 b i 54 5 oS5l 5 55 i e
ol 503 4 S g )0 @y Yo lo YAYITY
I oK S b il |, Sy ghe b
ol S s Gl 5 Sl a3 g slaasls
Nouri Azhar, and ) s 0 YU o Shee 4 oliws
ol plis sudss ol mbs (Ehsan Zadeh, 2007
Ol s Somged 0l Sz by (50,5 )b S,
esn o 095 Biagad 0l S mhans 9 SaS (59
oS sl Sy 5 Senger I closns] gsl> 5 o0s:
g by b Ol el plie s yolie gyl
S g 1) 50 5 e 02l sy Sl diein,
5 Soged SLuS 5 awae SISTL LI o 5l snds
«Sengad Sl a5 Gl ool 5155 HlalS ul; s

R )t Y e T R
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Table 6. Interaction of sugar beet hybrid seed xseed coating treatments and washing treatments xseed
coating treatments on emergence percentage

Establishment Percentage «4 ,l il oo,

2 5,8 oSy, e

; ok BySe W o gy
Seed coating treatments i Without .

Pars Shoukofa washing washing

(V) ogs Fosnotron (1) 75.084h 60.021 61.671 73.428
(Y) ,3sed FosNOtron (2) 70.921 60.541 64.03Ni 67.4391
(¥) 558 Fosnotron (3) 57.73 73.391h 59.43 71.69"
(V) %43 Jyel Aminol-forte (1) 83.63%¢ 78.69°f 81.06%f 81.25%"
(V) 4,43 Jyel Aminol-forte (2) 84.822d 78.82°f 80.09%f 83.55%¢
(%) 4,43 Jyel Aminol-forte (3) 92,628 72.17%" 81.13% 83.66%¢
(V) %,43 252 Humi-forte (1) 78.85¢ 68.599" 75.9209 71.51"
(Y) 45,58 5.2 Humi-forte (2) 76.46%" 77.42°9 66.88%1 87.038°
(¥) 5,53 50522 Humi-forte (3) 74.16%" 58.871 62.56M 70.47%
(1) Bwses Humica (1) 92.10% 76.37°N 81.37%" 87.102°
(V) Bwses Humica (2) 94.432 80.44%f 84.04%¢ 90.84%
(¥) Keegee Humica (3) 91.243 85.928bc 86.02%¢ 91.142
aals Control 78.58%" 67.20M 69.06%1 76.71°9

(P +/0) 85,005 (5,8 e glis LSD (9031 (bl ctline B, S JBlas (sl s (slapuSiles (g 5o 50
In each column, means with at least one similar letter are no different at 5% level (p<0.05)
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Table 7. The mean values of leaf dry weight and leaf area in seed coating treatments, sugar beet hybrid
seed and washing treatments

2 58 gy jless

(0) S p St5 55

(1o fogile) S el

Seed coating Treatments Leaf dry weight (g) Leaf area (cm?)

(V) o59é Fosnotron (1) 16.27bcd 218.374
(V) s Fosnotron (2) 16.04¢ 258.52¢1
(¥) s ygwd Fosnotron (3) 14.60¢ 255.36°f0
(V) 4,98 Jsirel Aminol-forte (1) 16.46° 271.500%f
(V) 4,58 Jsirel Aminol-forte (2) 16.00 306.26°¢
(¥) 4,58 Jsirel Aminol-forte (3) 17.28b¢ 329.45%¢
(V) 45,43 o5 Humi-forte (1) 16.38"d 262.06%
(V) 5,53 092 Humi-forte (2) 17.65% 240.70f9"
(¥) 5,58 50522 Humi-forte (3) 15.99% 211770
(1) Keegea Humica (1) 17.25% 293.5500
(V) Bwses Humica (2) 18.13% 338.03%
(¥) Bwss Humica (3) 19.792 363.412
salz Control 15.08¢ 243.19foh
LSD (0.05%) 1.90 40.32
& yad a9 Hybrid seed

ook Pars 17.652 301.60?
16555 Shoukofa 15.72P 251.05°
LSD (0.05%) 0.746 15.81
guiiumas \Washing

s 99 Without washing 16.40° 257.88"
s Washing 16.97° 294,76
LSD (0.05%) 0.746 15.81

(P +/40) 5,05 (5o sme glis LSD 9031 (wlool 0 cilin &8y SO JBla (sllo slopuiles gt o 0
In each column, means with at least one similar letter are no different at 5% level (p<0.05)

Senged JI sl Gl jau (2579, ;o oolaiwl )50
@i polie gl Ghls im0l wel Ssd s
e 12l sy Gasdieg ) 5 pemly hed vl Lol
3ol yo ablige 00l OW Sjgo a4 |y 3K
ddo,y aby Gl p (Seeged lge anbe SISl sl
.(Haghparast et al., 2012) cwl sois 5,155
,o (Sabzevari et al., 2011) ,5eo 5 5 )lg
GO eSS ady; aB) n Seegee Sl Sl o p
PR PIT RS WPV VOV B R 000 L SRRV
sl jo i S gl a5 pusS laiul ¢ dd,
Slis Sli 155 il dbe Wl oo ol 2 ylae o) fuad
polis b i Jlass 5l Jol slaazalS 4, o5 ans s
ial3dl GpaeeS yole cbale gl Locsdseg,
L b,y L (White and Broadley, 2009) wb

YA

Joam oo ey 5 ol ol @l

ol 10,5 8 155, ohlS Gl el A saacnd
2 Sszge ool Slge geiind Jdoar (nl g cudl
Slsz Sk wibee Wy A o)
sloodi)lojly jaax 4 Cdel 1) w8 jniie pxie 5 cams
Solor Slp 5800 0313 s 0gee 395 53 Jjals>
3 Jole 0aijlosl olge a4 cewl oals jatin o4
S Giallsr gl s o)ls sezg wiiusia Jh 0 o
by 5l amas jo g Wil Bl o4 1) aid e
WS o0 xS slr (ady, SES (s Gl azelS
olad Gedss ol s (Kockelmann et al., 2011)
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Table 8. Interaction of washing treatmentsx seed coating treatments x hybrid seed on root dry weight

(g2, p,5) ady ) i (39

it o IR T AN Root dry weight (g/)

Washing treatments Seed coating treatments b oS
Pars Shoukofa

s (g (V) & y5¢md Fosnotron (1) 10.690 10.34P4
Without washing (Y) o 55d Fosnotron (2) 12.70%P 12.66%P
(*) o ysmd Fosnotron (3) 12.84% 14.85%"

(1) 5,53 Jsieel Aminol-forte (1) 12.56%P 11.744

(Y) 5,58 Jsinel Aminol-forte (2) 15.68%« 13.53P

(*) 45,53 sl Aminol-forte (3) 17.76" 14.65"

(V) @,48 cogee Humi-forte (1) 11.23™4 8.821

(Y) 45,58 _asee Humi-forte (2) 14.25Mm 12.38P
(¥) 45,95 sagan Humi-forte (3) 15.26K 10.760P

(1) Bwses Humica (1) 13.715° 10.84™d

(¥) Keose Humica (2) 17.52>h 13.56/P

(V) Keose Humica (3) 20.38% 17.70° "

sl Control 11.01™4 12.56P

s Washing (V) oysd Fosnotron (1) 12.77%P 13.47°
(Y) oysd FosNOLrON (2) 19.09%¢ 13.157°
(¥) o,ysd FosNOLtron (3) 17.47°0 10.62%0

(1) 5,58 Jsel Aminol-forte (1) 176109 13.661P

(Y) 5,58 Jsel Aminol-forte (2) 19.40%¢ 13.15P

(*) 45,53 Js=ee] Aminol-forte (3) 20.80% 18.14°¢

(V) &5,58_asee Humi-forte (1) 15.11% 12.47%P

(Y) 45,93 cagee Humi-forte (2) 16.44%" 14.85%"

(¥) 45,95 sagan Humi-forte (3) 17.67"9 14.59"

(1) Keosea Humica (1) 18.81%¢ 14.16™M

(V) emsen Humica (2) 21.562 15.41¢k

(¥) ensen Humica (3) 21,59 21772
sels Control 12.49%P 14339

(P +/40) 5,05 (5o sme glis LSD 9031 (wlool o cilin Gy SO JBla (sllo sloppuiles gt o 0
In each column, means with at least one similar letter are no different at 5% level (p<0.05)

awlie mls (A Jguz) 0g b gme I uwgis
X gy Xy (gl (sl lod Jolite Sl (5SSl
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e Judg IS oKiws sae aS wis S s,l55 (al, 2003
Oizred Sl S S Jd9)IS b (St (Staen
(Tsialtas and Maslaris, 2008) |, Se2 3 wllus
g Cude (Sed ABjaie 0 0> Sl o
e el sl olaws b i L8905 sae o (510 S
S8ee g aty) o Sles liwgtd wile S Sojele
solie 51 aS sad 558 eS|, S
Sl olE asl VOl 5eS polie o FV/IFM
Maxwell and ) cos Jloay! Lals o jwgd
WS FVIFM Lolise & a5 L opl o (JOhnson, 2000
Cudo SIS 4 (g5 oo Kaged b ) (255, loles

» dBels ele e ey )18
2 d Geiied lam Kaege b jds (0,5,l0 15,
Moge Hebay bjled plo @ G e 90 2
(Ol aslie @l 4 az g b (Ve Js92) o9 F e
oRlB czge Gd (05 S, o Baege 08
Sfles aldl 5wl 1 pcgid cagtilsS o Shos
s gt s o I picngsd sogiilyS
GBS (nl )3 dg depde BeSh wee sl o
Il pongd (cagiilsS o Shoe 5 S Judo)lS a3lo
b o Siglnid Jlas S Glyzear (FV/Fm)
ALl Sl g 285 8 egen by by Lo
gl o Il picgid (cogiilsS o Shos 9 S Js,lS
0,5 oalive )3 ) 5olS 58 )3 Seeger S hee ¥
JB9A5 Ol 2l 5l Glas e JudglS sae al 3
Rossini Pinto et al., ) aib o Sy zhw axly 4o
AP S gl wly s LS ole (2005

7 iz Gy g )0 50,5 )10 ibgy Gl slod gy FT (Dl po (uSko) (il lg 4328 @l -8 Jgux

aidyaiae 50 (FVIFM) 1 g gid  cogiiles o Slos g Judg oS a5l
Table 9. Results of the analyses of variance (means of squares) for the effect of seed washing, seed coating
and hybrid seeds on the Quantum function of photosystem 11 (Fv/Fm) and chlorophyll index in sugar beet

e glbos 4z gt (ogislsS o Slos Jeds S s ls
S.0.V df sol;1 (Fv/Fm) 11 Chlorophyll index
Replication (R) 1,55 3 0.0388** 11.75"
Hybrid seed (H) ¢ 550 o o )5 1 0.0041"s 3.44"
Washing (W) s 1 0.0123"s 6.08"
Seed coating (C) ,3; 0,5 o e 12 0.156%* 49.37**
HxW 1 0.00064 10.12™
HxC 12 0.010™ 5.95"
CxW 12 0.0168 ** 10.99*
HxWxC 12 0.0157** 25.10**
Error U 153 0.0061 5.40
CV (%) 10.11 16.86

Gl o tme 28 50000V 50 ol yo lo xe Kilas 3 say NS o *F *
** * and ™ show significant at 1 and 5% levels and non-significant, respectively

SIS ehsa et Lo szl ais
Saloil ! mls 0gd e dogs Sd 0,5l 1Sy,
A9y syl walizee slojles (r jo a5 ol (ylis
Sl aoys Gl el agen 5 45,98 Jsial L,
e Rl Gl s Wegee 23U g 0l aig

D92 P S o 45598 Joine]

A s 0,5 o 1Sy aS oy lid Gudsd ) s

Ly o joiss j& 0,5l iS5, 2L, gt
oled jo aig Sl Ao 0 aS (g ebay ol ol
2 il e Gl om0 (15, sleles
Jeba & GL._e Gl G Hd 59, b anslas

9 Sslez Sl Gl plple e S 2y JB
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Table 10. Interaction of washing treatmentsx seed coating treatments x hybrid seed on chlorophyll index and
guantum function of photosystem I1

Jebs S casls Il s ol 5 Shos
s jlocs e oS oS s, et Chlorophyll index (FvIFm)
Washing Seed coating treatments e PR
treatments ok byt ok g5
Pars Shoukofa Pars Shoukofa
s oy ) uﬁw Fosnotron (1) 40.24i° 41.00™° 0.606' 0.7019"
Without (") o5sd Fosnotron (2) 41.330m 42259 0.718" 0.724%
washing  (v) ,ss:.5 Fosnotron (3) 40,370 41.689™ 0.720¢" 0.6820K!
(1) 5,8yl Aminol-forte (1) 41.13" 42,049 0.803% 0.784%
) m)prT Aminol-forte (2) 40.86h-0 39.03|-0 0.741C—k 0.805“
) 44)5{]9,.:.@7 Aminol-forte (3) 39.66k_0 3g.77mno 0.809%9 0.634k_|
(1) %98 2922 Humi-forte (1) 41.320m 39.78k° 0.772] 0.690"!
(V) %98 2922 Humi-forte (2) 40.341° 40.77° 0.837%d 0.751°1
(¥) 45,98 o920 Humi-forte (3) 41.889™ 41.809™ 0.749%1 0.804%
(1) Keogee Humica (1) 43.31%1 41.10M° 0.753¢1 0.825"
(V) Kwgee Humica (2) 42.83% 40.171° 0.818%f 0.723%
() Besee Humica (3) 45 548 41.849M 0.813%9 0.7751
szl Control 40.88"° 40.07j-0 0.725%% 0.691k
s (1) o sd Fosnotron (1) 37.84° 41.240m 0.744°7 0.732%%
Washing  (Y) o, 553 Fosnotron (2) 40.11° 40.86"° 0.753% 0.759¢-j
(¥) 5yt Fosnotron (3) 40.39° 41.649M 0.737¢1 0.827a-f
() %, Josl Aminol-forte (1) 39.91° 41.340-m 0.780%4 0.798%"
(V) 5,53 Jsxeel Aminol-forte (2) 38.78™Mn° 40,521 0.805" 0.818f
) mﬁsJ}._..J Aminol-forte (3) 4335d—] 43.63d—i 0775b-] 0.803%9
(V) 45,93 o9 Humi-forte (1) 37.99" 44.09°" 0.728% 0.792%1
(V) 45,58 o520 Humi-forte (2) 40.71+° 41.489™ 0.794%1 0.751%
) du)jsu;.o}.b Humi-forte (3) 42.65f_k 40.01k—0 0793&-] 0794&-]
(1) Soage Humica (1) 44,669 4601+ 0.849%¢ 0.884%
(Y) Keesee Humica (2) 46.62%4 47.43 0.834%¢ 0.900
(¥) Keagee Humica (3) 47.207bc 48.13° 0.827% 0.903°
asLs Control 40.75° 40.64° 0.792% 0.764¢7

(P +/+0) 25)las (5,lo sme glias LSD (03] (bl o csliin By G JBlo (gllo sl Sile gt o 0
In each column, means with at least one similar letter are no different at 5% level (p<0.05)
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Abstract

This study aimed to evaluate the effect of seed coating with fertilizer containing nutrients and growth
stimulants of Fosnotron, Aminol-forte, Humi-forte and Humica on the establishment and growth of sugar
beet seedlings at Mohaghegh Ardebil University in 2017 under field conditions. The experiment was
conducted as factorial based on randomized complete block design with four replications. Seed washing
(washing without washing), hybrid seeds (Shokoufa-Pars), and seed coating with various amounts of
fertilizer containing nutrients and growth stimulants of Fosnotron (12.62, 25.24 and 50.50 ml /kg seed),
Aminol-forte (12.62, 25.24 and 50.50 ml /kg of seed), Humi-forte (12.62, 25.24 and 50.50 ml /kg of seed)
and Humica (10, 20 and 30 ml /kg of seed), which contains 12 treatments, were treated with a control (no
cover-up) were the experimental factors. The results showed that seed washing reduced the difference
between hybrids in terms of time to 90 % emergence and both hybrids grew simultaneously and faster.
Seed coating with Humica increased the percentage of plant establishment in both hybrids. Seed treatment
with Fosnotron had the lowest percentage of plant establishment compared to other treatments. The results
of this study showed that seed coating after seed washing increased the effectiveness of sugar beet seed
coating. So, the percentage of plant establishment in all treatments of seed coating after seed washing
treatment was significantly higher than that of seed coating without washing. Dry weight of leaf was higher
in all seed treatments other than seed coating with Fosnotron (50.50 ml / kg seed) compared to control
treatment. Among treatments, seed coating with Humica (30 ml / kg seed) with dry leaf weight of 19.89 g
had the highest leaf dry weight. Among different treatments, Seed coating with Humica and Aminole-Forte
in Pars hybrid and after seed washing had the highest root dry weight. In this study, maximum chlorophyll
index and quantum function of Photosystem Il at 30 ml Humeika per kg of seed were observed.
Key words: Chlorophyll index; Dry weight; Monogerm seed; Time of emergence

How to cite this article

Farzaneh, S., Seyed Sharifi, R. and Kadihodad, S. 2020. The effect of seed coating with fertilizer containing
nutrients and growth stimulants on plant establishment and seedling growth of sugar beet. Iranian Journal of
Seed Science and Research, 7(2): 129-145. (In Persian)(Journal)

DOI: 10.22124/jms.2020.4542

COPYRIGHTS

Copyrights for this article are retained by the author(s) with publishing rights granted to the Iranian Journal
of Seed Science and Research

The content of this article is distributed under Iranian Journal of Seed Science and Research open access
policy and the terms and conditions of the Creative Commons Attribution 4.0 International (CC-BY4.0)
License. For more information, please visit http://jms.guilan.ac.ir/

1. Assistant Professor, Department of Agronomy and Plant Breeding, Faculty of Agriculture and Natural Resources,
University of Mohaghegh Ardebili, Ardebil, Iran

2. Professor, Department of Agronomy and Plant Breeding, Faculty of Agriculture and Natural Resources, University of
Mohaghegh Ardebili, Ardebil, Iran

3- Researcher, Sugar Beet Seed Institute, Agriculture Research, Education and Extension Organization. (AREEO). Karaj,
Iran

*Corresponding author: salimfarzaneh @yahoo.com

A



