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Effect of iron, manganese and boron micronutrients on some morphological and
guantitative characteristics of sugar beet seed
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Table 1- Physical and chemical properties of the experimental soil
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e . . ‘ b
8 - - e Available (Ao y2) 033 78
Boron(mg kg) Manganese Iron Available hosphorus Total nitrogen (%)
gKg (mg kg*) (mg kg')  Potassium (mg kg™) p(mgpkg'l) g
1.1 1.6 2 120 8 0.21
) o e el SOyl ST oS
Clay% Sand% Silt% pH EC (dS.m-1) Organic carbon (%)
49 21 22 8.2 0.62 0.60




1FAY 3wl F osled V€ > Ol ol OB 2ol g casly) (adgh — oole dxo
)i oolBl Sladin Y o
Table2- Climatic characteristic of the field.
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ol sl S Relative humidity(%) Temperature (°C)
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ole Minimum Maximum Minimum tempera?ure Maximum
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(9] (W9
S 40 87 45.2 0.2 6.35 125
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= 50 94 72.1 7.4 13.6 19.8
May
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Table 3- Analysis of variance of seed quantitative and qualitative traits in sugar beet

(MS) oln o o SiLee
Seed size ,4 »jlul
e T e R P R IR SURTOUN 255 Aoy 354 A5< o4
S b @31 ey Seed yield Unfilled : o . g
SOV of (g/m2) Thousand seed seed Standard seed Monogastric FosE ok 3.5-4.5,4 FosE
e weight (g) ercentage percentage percentage Seed (mm) Seed
P g percentage percentage
(<3.5 mm) (>4.5 mm)
e
B)I;Vk 3 2152778.29 0.23 288.54 9.49 8.40 619.12 1968.73 * 1246.72
oc
Lo
s 7 8755984.1* 0.10 1431.23* 23.50 * 88.46 623.66 3310.99 ** 9637/39**
Treatment
i la 3T oLzl
. 21 2998624.77 0.11 490.15 8.04 46.17 422.44 266.33 1478.45
Experimental error
Sk o S
Loy - 14 0.15 13 14 15 11 12 11.7
(CV%)

Sl e pde NS (s 5 0 Jlaz| cla.~ 03 Gl gme o35 ) | clu 03 Gls ma s

**Significant at 1% level, * Significant at 5% and ns non-significant at 5% level.
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Table 4- Analysis of variance of plant quantitative and qualitative traits

(MS) Sles o Sk
o - b ks <5 gl kol s i () s J5 i 035 (02704 J8 e 03
aalc @l a3 ; ; . . b oS 055 Dry weight of
Crown diameter Plant height Diameter of main . Total seed dry .
S.0.V df Shoot dry weight . whole seed per unit
shoot weight
area
<
S 3 0.66 542.84 7.85 0.55 6482.41 * 61494.81 *
Block
Oles 30.21*
i 7 167.43 * 5027.48 * 30.94 ** 7958.93 ** 75501.67 **
Treatment
a3 T oLzl
) 21 68.75 1314.84 10.57 6.16 2153.08 20425.06
Experimental error
S ei o
Ao )s 24 21 20 22 21 20.1
(CV%)

**Significant at 1% level, *Significant at 5% and non-Significant at 5% level.

Sol3sae pde NS cds )5 0 Jlez-| cla.» 03 Gl e (o ;s ) ] cls..« 23 oI5 gme st
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Table 5 -Means comparison of seed quantitative traits

r_)f) ).l.f )_)gla& g;y M)) ))‘l{ M)é )_,\J<35J;AJ:A );‘{4.5_3.5 )4{4/5<J:"°g51.“'°
o @ Unfilledseed Seed ok Seed
Treatment Seed yleld percentage Percentage Of percentage ° percentage
(g/m2) seeds (<3.5 mm) (mm) (>4.5 mm)
4alz Control 4421 b 160.50 bc 25.32Db 215.15 be 220.44 bc 209.86 bc
o1 (Fe) 5140 b 161.61 ab 25.33b 238.09 b 239.81 bc 236.38 b
55(Mn) 5139 b 150.33 abc 30.25a 221.80b 255.86 b 187.75 bc
,#(B) 4708 b 132.83 bc 27.94 ab 244.13b 246.65 bc 241.61b
LE. . T
iCe 5148 b 154.96 ab 25.48 b 189015 ¢ 213.35¢c 164.79 ¢
(Fe+Mn)
szl (Fe+B) 7876 a 121¢c 31.71a 312.05a 298.44 a 325.68 a
st 6925 ab 135.36 bc 27.85 ab 211.28 ¢ 208.88 ¢ 213.68 bc
(Mn+B)
}:§JA+J}€+C}BT
6729 ab 168.20 a 29.31 ab 219.11 be 245.66 bc 192.60 bc
(Fe+Mn+B)

.,uJuw\;g#_m;s\LSD;,fﬂwujuﬁc;’cu.ﬁﬁs,w;;f&yl»&blwuﬁpw,wu

For each trait, means denoted by at least one similar letter are not significantly different according to LSD test at
P<0.05.

oS S5 i Sl lin —F U5
Table 6- Means comparison of the plant morphological traits

G L Gy gl ol et ls Lo s oSas 05 5 et 05 PR RN
Sl (o) () () (5 (5 5k )
Treatment Crown Bush height %meﬁggf Shoot dry Total seed Vlahrgl\évgéggt Oefr
diameter weight dry weight - P
unit area
Lz Control 56.62 a 141.44 b 36.40 bc 7.98¢C 255.77 bed 787.8 bed
>T1(Fe) 61.03a 127b 35.33¢ 9.50 nc 309.31 abc 952.7 abc
3%e(Mn) 53.45 ab 126.9b 33.28¢ 8.12¢ 219.8d 677d
,5(B) 41.68b 136 b 41.12b 12.03 ab 312.06 ab 961.1 ab
WE T
o 58.24 a 152 a 36.70 7.43¢ 241.90 cd 745 cd
(Fe+Mn)
)x+&hT (Fe+B)
48.99 ab 139 b 37.62 abc 11.06 bc 300.63 bed 925.9 abc
s 60.32 a 150 b 41.49 a 15.64 a 352.56 a 1085.9 a
(Mn+B)
e . T
e 52.70 ab 101.21b 37.70 abc 18.40a 253.71 bed 781.4 bed
(Fe+Mn+B)

P<0.05.

A g s e M| LSD ofﬂwuﬂwﬁgcla,ﬂﬁeff,:“gfggg}su,_;u;su&:i;gﬁwf@ﬂ
For each trait, means denoted by at least one similar letter are not significantly different according to LSD test at
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Abstract
In order to influence the micronutrient elements on sugar beet seed, an experiment was

conducted in a randomized complete block design with four replications of Ardebil Agricultural
Research Station. The treatments consisted of the lack of spraying (control) and spraying with iron,
manganese, boron, iron and manganese, iron and boron, boron, manganese and iron, manganese and
boron. Each plot consisted of six planting lines with a length of 6 meters and a spacing of 65
centimeters. Seed roots were planted with 50 x 65 cm arrangement (plant density of 3.08 plants
/m?). The results of the experiment showed that the effect of treatments on dry weight of branch and
dry weight of the whole seed was significant at 1% probability level. Comparison of the averages
showed that the fertilizer combination of 4 in 1000 (boron and manganese) in morphological traits
was superior to other fertilizer compounds. Also, the effect of micronutrient treatment on seed
weight was higher than standard size and seed weight higher than 4.5 mm at 1% probability level.
Among the compounds used, the fertilizer combination of 4 in 1000 (Iron and boron) was superior
to other fertilizers in terms of traits related to seed traits in addition to increasing the above
mentioned traits, weight loss was less effective than control. Therefore, these two combinations of
fertilizers (Iron+boron and Boron+ Manganese)are recommended as the best fertilizer levels for
achieving high yield.

Keywords: Sugar beet seed, Boron, Iron, Manganese, Micronutrient.
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