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Evaluate the effect of sugar beet (Beta vulgaris) seed coating with micronutrients on
the germination, and Seedling growth characteristics

Sh. Khodadadi**, M.A. Chegini?, A. Soltani®, H. Ajam Norouzi* and S. SadeghzadehHemayati®

1- Ph. D. Student, Dept. of Department of Agriculture, Gorgan Branch, Islamic Azad University, Gorgan, Iran.

2- Associate Professor, Sugar Beet Institute, Agricultural Research, Education and Extension Organization, Karaj, Iran.
3- Professor, Dept. of Agronomy, Gorgan University of Agricultural Sciences and Natural Resources.
4-Associate Professor,Department of Agriculture, Gorgan Branch, Islamic Azad University, Gorgan, Iran.

5- Associate Professor, Sugar Beet Institute, Agricultural Research, Education and Extension Organization, Karaj, Iran.
(Received: May. 21, 2017— Accepted: Aug. 21, 2017)

Abstract

This study aimed to evaluate the effect of sugar beet (Beta vulgaris) seed coating with micronutrients on the germination,
plant establishment and seedling growth characteristics was conducted as factorial in a completely randomized design
with three replications in 2015 at the sugar beet seed Institute under laboratory and greenhouse conditions. Hybrids
(Shkofa-Pars) and seed coating with various combinations of micronutrients, which contains 14 treatments and a control
(no cover-up) were the experimental factors. The results showed that percentage, rate, emergency and seedling growth
characteristics significantly affected by the hybrid and also the treatment of the Seed coating. The results showed that the
hybrid of PARS in terms of germination and emergence and early seedling growth was better than hybrid of SHKOFA.
Germination percentage in control was equivalent to 91.16 percent and percentage of germination except for treatment
coated with boron, was greater than control, was greater. Seed coating treatment with Zn+ Mn+ B (0.456 Zn +1.502 Mn
+2.189 B g kg seed) with 97% germination had the highest percentage of germination. Among the different treatments
of seed coating, seed treatments with Zn 0.912 and 1.367 g per kg of seed and seed treatment with Mn 4.507 per kg of
seed than other treatments had the highest amount of root dry weight. Root dry weight in the seed coating with B 4.379
and 6.568 g per kg of seed, compared to control treatments was reduced by 11.15 and 18.76 percent respectively
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Table 1- treatments of evaluated of seed coating
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Table 2- Results of the analyses of variance (means of squares) Germination parameters for sugar beet hybrid
seeds as affected by seed coating treatments

) 0 b Ol 4ol
4> Loy = Y Eok
P ) v e A
T o e O g e
SOV DFf Germina'.[ion Germination  Timto 10 % TlmtngO % Tim tgfgo %
rate germination of - o
germination germination
H) o5
Hvb 'dﬁ) d 804.01** 0.0000102* 70.06™ 71.41* 15.70"
ybrid see
©) 54 iy s
: 14 33.82* 0.000056** 573.41** 372.78** 463.35**
Seed coating
HxC 14 21.43"™ 0.0000036"™ 50.57* 44.83** 98.19™
o
£ 60 23.87 0.0000027 21.65 15.91 57.43
rror
C.V (%) 5.27 8.47 11.78 7.55 11.38
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Table 3- Germination percentage, germination rate and time to 90% of germination in sugar beet hybrid
seed and seed coating treatments
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icker
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Table 4- Interaction of sugar beet hybrid seed and seed coating treatments on time to 10 and 50 % of germination
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pars ..\ O 5 0 ol g F012-0) e 48.71b 54.20 def
oo Mn(3.005 g kg seed) ' e
pars .. O 5 0 sl S SO 55 43.59 bed 54.30 def
R Mn 4.507 g kgt seed) DI o0 e
G e S s Lalls EY/\A)
PAIS st A AT 22 s e ST 49.58 b 59.53 bede
B (2.189 g kg seed)
Gl S = S F/vva)
pars _.,\ AT 2 gl 0 S IV 49.66 b 63.27b
B (4.379 g kg! seed)
Gdp £ s Ll $ 7/69A)
pars .. AT 202 A S o 48.80 b 60.10 bed
B (6.568 g kg seed)
pars .. Gt A 2025 ST 25 50y D) e 25.34 gh 38.45 i
i Mn« Zn©.912 Zn + 3.005 Mn g kgt seed) >4 ot
pars .. CeF A 205 2PV 5 52 00 s 26.62 fgh 43.15 hi
i B+ Zn (0.912 Zn + 4.379 B g kg* seed) <19 il
pars ..\ O FAS 202 5 2 I 3 58T ) 550 26.37 fgh 40.78 hi
oo B+Mn (3.005 Mn + 4.379 B g kgt seed) =g e
—_— O p ShS 52 55 0.8 55 YA 5 5800 V0N Y (555 /FOF) 5 grt 58t 55,5 26.73 o 28411
v B+Mn+ Zn (0.456 Zn +1.502 Mn + 2.189 B g kgt seed) 1e19 A
pars _.,\ = 31.66 efg 52.47 fg
Sticker
Ll
pars . L 36.21 de 53.09 efg

Control
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Continued Table 4- Interaction of sugar beet hybrid seed and seed coating treatments on time to 10 and 50 %

of germination

Ve b ok 0 b ol
55 b o Sy & S sles ESTH RN S8l Loy
Hybrid seed Seed coating treatments Tim to 10 % of Tim to 50 % of
germination germination
O p SIS 2 55 Lalls (55505 +/F09) 535
shkofa 1,z
S 71(0.456 g kg™ seed) 38.48 cde 53.53 efg
O p ShS™ 2 55 Lalls (55505 /) 555
shkofa 1,
S Zn 0,912 g kg™ seed) 46.44 b 54.19 def
e p A8 2 53 palls (5550 5 VFPY) 535
shkofa 6,
S Zn(L.367 g kg seed) 43,67 bed 54.23 def
();\-gr;,\;fh)bu.a)B)li;ar;\/é'Y) J.i.n
shkofa 1,z
S Mn (1502 g kg seed) 46.95 b 53.97 def
Glyp S8 o 05 palls ;8 0 S77000) 55
shkofa 1,z
S Mn.005 g kg~ seed) 48.73b 54.46 cdef
Gy p ShS 58 55 palls 58 SE/00Y) 55
shkofa 6,
S Mn @.507 g kg™ seed) 44.16 bc 54.42 def
shkofa b5 Ok eSS 202 alls i e ST 46.51b 57.44 bedef
B (2.189 g kg! seed)
shkofa 6,52 O p S 202l 0 S FIVY) 47041 60.97 bc
B (4.379 g kg! seed)
shkofa s 5 Ok g2 200 ol S PIOPA) 6122 78.47 a
B (6.568 g kg* seed)
Ob (;)1:5;%3 (,?}i'—“"/' D 553, V) ek,
shkofa 1 &z .
A Mn+ Zn0.912 Zn + 3.005 Mn g kgt seed) 26.27gh 42,19 i
<Jjﬁfjf}l:§ﬁ)>(jf)ﬁf/wq)$}) '/Q\"))ﬁ‘hﬁﬁj
shkofa 1 &z
= B+ Zn (0.912 Zn + 4.379 B g kg-* seed) 2662 fgh 47.23 g
().:b. r;}l;jh): C;Jﬁf/rvi}}i;nr/"ﬁ>)ﬁ+}§;n
shkofa &, i
A B+Mn (3.005 Mn + 4.379 B g kgt seed) 28.12fgh 44.28 hi
O T R 26.72 fgh 43.78 hi
B+Mn.+ Zn (0.456 Zn +1.502 Mn + 2.189 B g kg™ seed) el e
shkofa &,z St“‘l”(’ 31.13 fgh 51.73 fg
ICKer
L
shkofa s » 46.80 b 54.21 def

Control
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Table 5- Results of the analyses of variance (means of squares) Seedling emergence parameters for sugar
beet hybrid seeds as affected by seed coating treatments

doys s Vool 0 b ol 4G ol
el
=5 slT Ok O o Ol o dao 3 O o e 33 O s o 5
)
SHOAY DFf Emergence  Emergence  Timto10%of  Timto50%of  Timto 90 % of
Percentage Rate Emergence Emergence Emergence
H) 3
. 2 1 44,52 0.0000022™ 453.24 "™ 940.18™ 937.54"
Hybrid seed
©) ) 05,8, tdy
. 14 370.50* 0.0000081** 4752.24** 5124.71** 1659.34**
Seed coating
HxC 14 258.07™ 0.0000035™ 611.17" 2756.68™ 564.37 ™
Error W= 60 211.81 0.00000196 1757.20 1557.45 618.61
C.V (%) 18.7 16.55 17.70 9.32 8.31
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Table 6- Emergence percentage, emergence rate and time to 10, 50 and 90% of emergence in sugar beet
hybrid seed and seed coating treatments

o s glaoles
Seed coating treatments

Qo S8y

Emergence Rate (1/h)

O jow o 5
Emergence Percentage
J’j«;l}? Loy 00 [ ()Laj
S8l e y3 8 B 0L

Sl Loy ) b Ok
Time to 10 % of Emergence

Time to 50 % of Emergence
Time to 90 % of Emergence

Gl p S AS 2 s alls 63, 0.5+ 1909) 535
Zn(0.456 g kg'* seed)
Gl p S AS 2 s alls 3, 0.8 /) )
Zn (0.912 g kg'* seed)
G (;}1:5 A3 sl 6550 5 VYY) (65,
Zn(1.367 g kg'* seed)
Gl p ShS 200 palls 38 e S1/001) ;8
Mn (1.502 g kg™* seed)
Gl p ShS 200 pals 38 0 S¥7000) ;8
Mn(3.005 g kgt seed)
G p S ol 58 0 S ¥00) 5K
Mn (4.507 g kg™ seed)
Oy p ShS 2 05 palls 50 S YA
B (2.189 g kg™ seed)
Gl p S AS o s palls 550 S ¥V 5
B (4.379 g kg™ seed)
Ol p SAS a0 alls 550 5 9I0PM) 5
B (6.568 g kg™ seed)

Gl p S AS 2 5508 55 ¥r 00 5 635 /0N 5Kk,
Mn+ Zn(0.912 Zn + 3.005 Mn g kg'* seed)
Gl p S AS 2 0308 50 FMV8 5 63,5 1Y) S avisns
B+ Zn (0.912 Zn + 4.379 B g kg™ seed)
Gl p ShS 25305 55 FIPVA 5 58 ¥/000) gt 55
B+Mn (3.005 Mn + 4.379 B g kg'* seed)
Ol p S 5kS 5 5o r,f D YA 5 58 VDY (s, FO9) s 3Rt s

78.31 abc 0.00512bc  80.53abcd  203.80 abc 303.51 ab

79.98 abc 0.00435 bc 55.13 cd 232.00 ab 309.17 ab

75.00 abc 0.00560 bc 45.95d 196.00 bc 311.93 ab

90.00 a 0.00527 bc 52.62d 197.00 bc 290.30 be

87.20 ab 0.00555bc  91.10 abcd 194.50 bc 298.52 abc

86.66 ab 0.00497 be 114.42 a 208.00 abc 307.80 ab

65.56 ¢ 0.00447 be 124.10a 230.17 ab 308.07 ab

67.21¢c 0.00436 ¢ 128.15a 231.33ab 315.40 ab

66.12¢ 0.00436 ¢ 117.20 a 244.00 a 322.07a

74.46 abc 0.00588 b 81.40 abcd 189.67 bc 274.53 dc

71.67 be 0.00452 bc 111.00 a 226.33 abc 305.37 ab

77.23 abc 0.00572 bc 76.53 cd 183.00 ¢ 292.90 be

84.45 ab 0.00898 a 48.34d 122.39d 256.20 d
B+Mn+ Zn (0.456 Zn +1.502 Mn + 2.189 B g kg™ seed)
Sticker .- 8446ab  0.00518bc  101.20ac  19500bc  300.00 bc
Control s 77.76abc  0.00477bc  90.40abcd  210.00abc  293.00 bc
O (J?;l:f 22 oAl sy, ()f ROP e &) (s,
16.80 0.0016 48.41 4557 28.72

Zn(0.456 g kg'* seed)
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Table 7- Results of the analyses of variance (means of squares) Number of leaves, Leaf dry weight, Root dry
weight and Leaf area for sugar beet hybrid seeds as affected by seed coating treatments

e

i ubie e G GNER, GGG GRS abyy oS 05 a?,.ch,ﬂ
S.0.vV ﬁ;; Number of leaves  Leaf dry weight  Root dry weight leaf area
H o5
. 1 23.51** 0.866** 0.095** 76445.87**
Hybrid seed
C),d iy sles
€% TR 14 1.011" 0.379** 0.009** 16834.34*
Seed coating
HxC 14 1.011m 0.124" 0.0035"™ 4171.21"
o
60 2.84 0.115 0.0041 7027.63
Error
C.V (%) 19.80 12.35 13.50 11.32
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Table 8- Amounts of Number of leaves, Leaf dry weight, Root dry weight and Leaf area for sugar beet hybrid
as affected by seed coating treatments

By = 2 =)

" 5 8 5 3 Jing
i) . =X . (<} R
> “ ~ - = \ -_
s 4e i 02
L oss ; 3= = £ SN
ol Ay slasles ER= \\; = i = ‘19 g
Seed ti treat t \"\ 5 - o o ‘1 =2
eed coating treatments \ N G 3 o
2 Y LN @
= < >N < V) =
S 25 2 S a ©
B! 2 8 3y D

29 28 2

(G8Y (Jf}":fj“ﬁﬂl"' 33) r;'/\%i) S5
(0.456 g kgt seed) Zn
Gl p ShS a5 s 558 /Y (535
(0.912 g kg'* seed) Zn
Gl f}f)l;}hJ" A s, ('J? VYY) 635
(1.367 g kgt seed) Zn
Gl p S AS o 55 palls 58 e Sh/007) 8
(1.502 g kg'* seed) Mn
Gl p S AS o 55 palls 58 o S¥7000) ;8
(3.005 g kgt seed) Mn
Gl p S AS o 55 palls 58 e SF/00Y) 8
4.507 g kgt seed) Mn
()J‘f)fszfﬁ)éuﬂjl’)ycfv/\Ai) Y
(2.189 g kg seed) B
Gl p SIS 2 55 Lalls 50 SFMVA) Ly

8.33a 1.004 bede 0.1625 bed 249.17 ¢

8.66 a 1.174 abcd 0.1915 abc 275.33 bc

8.66a 1.465a 0.2596 a 364.17 ab

8.66 a 1.026 bede 0.1721 bed 23750 ¢

8.66 a 1.234 abc 0.1466 cd 269.50 bc

8.66 a 1473 a 0.2286 ab 421.00 a

8.16 a 0.970 bcdef 0.1430 cd 274.67 bc

7.66 a 0.773 ef 0.1155 d 236.00 ¢

(4.379 g kg seed) B

Lef s Ll S 5108

O p A 200 ol 0 PIOPA) 8.33a 0.597 f 0.1056 d 214.67 ¢

(6.568 g kg seed) B

OIS 20008 T8 3 50, AT 3Rt 9.16 0.845cdef 01395 cd 256.17
(0.912 Zn + 3.005 Mn g kg seed) Mn+Zn o8 oo cae 4999 C e
O p ShS" 2 55 0.8 55 F/XVA 555, /NY) smrsss

8.83a  1.138abcde  0.1421cd 258.67 C

(0.912 Zn + 4.379 B g kg™ seed) B+Zn
e p kS 2 53 05 55 F/PVA 5 580 ¥/00) gt 580
(3.005 Mn + 4.379 B g kg* seed) B+Mn

Gt p kS 52 5305 55 YIAS 5 5800V /00X (555 4 /FOF) 5 gt 580t 555
(0.456 Zn +1.502 Mn + 2.189 B g kg™ seed) B+Mn+Zn

8.00 a 0.910 cdef 0.1618 bcd 243.17¢c

9.16 a 1.307 ab 0.1766 bcd 305.17 be

= 850a  0.972bcdef  0.1495 cd 276.50 bc
Sticker
Aals
8.16a 0.821 def 0.1300 cd 260.17 ¢
Control
LSD (0.05%) 1.95 0.391 0.073 96.81
Hybrid seed ¢, 0 4 n 54
Pars .. 9.02a 1.145 a 0.194 a 305.27 a
Shkofa & s 8.00b 0.949 b 0.129 b 246.98 b

LSD (0.05%) 0.711 0.142 0.026 35.35
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