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Abstract

The purpose of this study was to investigate the effect of seed coating with combinations of micronutrients, stimulants
and growth regulators on emergence, plant establishment and early stages of sugar beet growth. This study was carried
out in greenhouse conditions at Mohaghegh Ardabili University in 2018. Experiment was conducted as factorial in a
completely randomized design with three replications. Seed washing (washing and not-washing), varity (Shekofa-
Persian) and various combinations of micronutrients, stimulants and growth regulators which contains 5 were treated
with a control (no cover-up) were the experimental factors. Comparison of the mean data from the experiment showed
that among the sugar beet monogerm hybrids, Pars hybrid was superior in terms of establishment percentage. The results
of this study showed that seed coating after washing increased the efficiency of sugar beet seed coating treatments.
Among different treatments, seed coating treatments 1 [Zn+Mn+B (9, 16.5 and 8.5 g/ kg! seed Respectively)+
Gibberellic acid+ Ethylene+ Salicylic acid (1.2, 2 and 0.35 mL/ kg*! seed, Respectively)] and 2 [Zn+Mn+B (9, 16.5 and
8.5 g/ kg'! seed Respectively)+ Amino acid+ Humic acid + Seaweed extract (8, 12 and 12 g / kg'! seed, Respectively)]
had the most effect on accelerating emergence and improvement of seedling growth and maximum chlorophyll index and
quantum yield of photosystem II were observed in these treatments.
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Table 1- treatments of evaluated of seed coating
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Table 3- Physicochemical properties of the soil in the experiment
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Table 4- Results of the analyses of variance (means of squares) for the effect of seed coating treatments, sugar
beet hybrids and seed washing on the Germination Percentage in the laboratory, time to 10% emergence, time to
90 % emergence, plant establishment percentage, leaf area, leaf dry weight and root dry weight.

[5) o © ©
] g .- .-
| 3 o E 3 & = =
2 8 e 1B 5 B P . 3 5 2 5
- s 3y B 3 g 3 8 - < £ 4, 8 58 VB
J:“@t‘ - i 3 E LY LR < “ g
&l g 4 B L B y S 3 5 5 4 = 4 2
S.0.V E] - g o0 =) =) %) 3 . o S
Df PO 3 < 3 5 L — L = — \"» [ 3
0 g 2 2 ! 3 8 5 8 9 8 ¥ g
g = = 1 % 3 5 ~ ~
b ; Be) .é Be) .é
o 53 S S
R, - - - - " - -
i 2 200.79 213.75 0.0000261 10700.84 443468 8.21ns 92,918 1.408
Replication
H) o35 500 s ot 5
foo 2 1 660.05™ 1335.93* 0.00000954" 982.28" 14746.16™*  2.082ns 145.18" 0.665™
Hybrid seed
1 507.74 1244.50 0.00000590 4725 .86 27502.94 22.62 5.49m 2.563
Washing
(©) ydh 05,8 ) 2y
Akt 5 374.13" 584.93" 0.00001176" 3216417 1950745 2128 56.93" 0.295™
Seed coating
HxW 1 7.34m 0.6536™ 0.00000090" 1147.84" 63.47™ 1.467ns 6.63™ 0.0038 ™
HxC 5 4,59 14.42m 0.00000048 " 13.24m 24359 2.814ns 435m 0.0800™
CxW 5 458 347 0.00000428" 277.72" 2167.63" 3.096ns 331m 0.163"
HxWxC 5 16.22" 2737 0.00000032" 161.28™ 433.10m 1.702ns 0.994 1 0.084™
s
46 21.75 26.99 0.00000029 116.67 884.08 4.61 243 0.066
Error
C.V (%) 5.64 6.57 7.75 9.28 13.32 13.14 12.15 10.24

=2 A p S 53 p SAY Y A 5 0 S
o o g0 5l (S50l ) dny o0 g2l 05
Sols sl ASTsy slasles ;s 4 o 4L sl
52 92 Okt s Loy (2 i
doyn V0 U 0bes Sl demglin I ol il
Aoy slasles 53 B8 5 ol Sl yod 3 O
3 S (Y JS0) i Dsiky 5 5k st )
Gl do )3 Vs Ol 6l oY Olej 48T
Al g ptnad O Sl 53 6,8 5 ol sl s
A S s Jooe Cel \WWYNF s NWHW L 5y

NEVSTAR o.\_:aﬂ‘_;\ﬁ(ﬂoujw.‘xﬂ_;,_.w;l

GLa)les X st b jles flize S S s ) K8
s 5 A e OLE ) O Co o 5o 2S5,
it Hlad S 5dy 2S5, &S Sl ol I ST
Slaire Gl Bl Carge sl 28755 slasled (eled o
(e slasles o 53 3 8 50 O S
Vol oS Lo, n STy glales
2SN SIS & s et ;S5
iy Sl ol + SIS o el + 54y p S S
Yol p S5 hS 55 ,md e XD 5 Y Y s
2SN SIS & syt ;S5

QJ\—&+~\:—M‘&5_§_SA‘,:A+4_.:AT~\:_M‘+J-‘_$6;M



Ve Sle/ Y eoled N el /015l i ) 5L8 5 p ke 4 S8 D paneS polie LS LA g 86 s

U0l 5V b ol Sliw 6l o 03,8515 iy VDD o a5, 5 ol slady s (slasd
Sl ol Kl (F 5 ¥ (sla JK8) 5 O o Loy OOt Al (g gt Sl dm ool plo 59 Sl 1 V/A
G op )AL O U aiS o Jb &5 Sloj e OIS gme Odd e Aoy Vo iy b Sl ey Som s
2ok Loy e 5\ 4 Sl Ol I e osb a3 el el b (g shed 5 B e
Wl gl s a5 s iy Caliies sla e o Lok o Ole san

5 g *wa&muat;\ﬁpwm@m

o (6 st laslag 5 B i (Slady od o i i (lasles 53 Sy e 5 5 oSUis 055 o Le -0 S

Table 5- The mean values of leaf dry weight and leaf area in seed coating treatments,
sugar beet hybrid seed and washing treatments
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Ao b zg YA yg 25 25 38 4B D
Seed coating v g 4 5 (s y = y = 23 9 2 12
2 2 - 2 Rl s ¥ s L g [ W, 2
Treatments 2 8 R f!) 2 F 2 Y o N g N5
JE = o E E I R > 8 > 8
v 3 E 2 g 2 E 5 2 3 3 &
&) os) = = 2 ~ ~
M) Hles
o 86.61a 84.28a 0.00785a  103.55de 191.25¢ 288.66a 14.57ab 6.56abc
Treatment (1)
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o 88.44a 86.33a 0.00815a 97.60e 180.40c 277.57a 15.68a 7.13ab
Treatment (2)
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At ok
Hybrid seed
Y
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Pars
b Se
'S 79.61b 74.69b 0.00659b 120.04a 237.46a 265.77a 11.42b 5.95b
Shoukofa
LSD (0.05%) 2.21 2.46 0.0003 5.12 14.10 32.98 0.741 0.718
Washing
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Without washing
= .~ 85.29a 83.16a 0.00724a  108.25b 203.60b 289.78a 13.12a 7.47a
Washing

LSD (0.05%) 2.21 2.46 0.0003 5.12 14.10 32.98 0.741 0.718
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Fig. 1- Interaction of seed coating treatments x seed washing treatments on emergence rate
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Fig. 2- Interaction of sugar beet hybrid seed xseed washing treatments on time to 90 % emergence

el el i 0 S0 US 53, S ND 510
pSNY I A 5 4 Sl ol ol S n
o st e Sl Y SLad) Hdu p S S 5o
NECSTRR Uobjﬁou}:#@ﬁrho.\i‘:,&l{
Jsb a8 Glej e pp 5 dbly GUBT 5355 Ol o
UL DIPTSR W N W SN 0 ST I N WA G

il aglie Sl Jool s bl 8l el S

Y

Sl Ly b e Blizal L 51 4S () shilas

AU S edd o 50 O (2575551 I3 5y (6 5
O o a0 0L 5 9,5 Ol oy AT,
dr § bS5l O pdy GBS, 5 iy By
Ail eSOl Sl ol e a8 aS ol 4
Ot s bl e Loy s o Ol o a0 LS

A H‘—_‘;"j“—f)_}—f"’}i:’-"é})\—f)"—f Q:JSJ‘}JJ}&



Ve Sle/ Y eoled N el /015l i ) 5L8 5 p ke 4 S8

YF O 5w oSl ojlae + ol Ko + el
o st 4Sal ob e [ p SAS 550 S YF
Loy gV B oley 2alS Comm e 2S5, 5l )3
JL‘*:-’PV-‘Ui.J Slsles & Coed 5 35 O
S5 OLaj o idon Sl stitacd iy a5 stod

(F Y b S2)

i paneS polie SUS S LA Ay 6 o

S 03,8 s S s, 5 shnad Jles o blize S )
Qs Ol e L3340 B 0L 5V U 0Ly Slaw ol
Golosd S 5 3 Ol A ) Calidee (basled o
P SN I A 5 gt ek 5550
i Sl el 1SS o el + 50 p S LS
Al 500 0 8 S 53l e MO S Y Y S 5

180
— 160 B Without washing sl & s
3 —_
D= O washing sl
in @ 140
- 2 d
= c
2, g)n 120
2, 6
T g .
$ 100
L o=
3 3 =0
s i=]
3 g
37
20
(o]
=
'L ’b <o R
(\‘\s\ (\‘\1\ Q‘(A,\ (\‘\m\ (\‘\5\ <& s
O PN PN PN &%
<<€ << <€ << <€

oy BS 5, calse sla s

Seed coating treatments
g O e o3 Ve B Ol s o 038 la 287y sledx phzad flize ol 51y IS

Fig. 3- Interaction of seed coating treatments x seed washing treatments on time to 10% emergence
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Fig. 4- Interaction of seed coating treatments x seed washing treatments on time to 90% emergence
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Table 6- 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 II (Fv/Fm) and chlorophyll index in sugar beet
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Table 7- 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 II (Fv/Fm) and chlorophyll index in sugar beet
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