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& o cxe ]38l 5 (Stevensand Mesbah, 2005)
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Table 1 - Physical and chemical properties of the experimenta soil

SB Sl - - JB o soms Olgo doyd  Amdgwl  Culus
<depf;: qil) OO e of o ow em S G il szm‘ o Ll g5 (S sl
Clay Silt Sand mgkgmgkgmgkgmgkg - %)0.C *FF e & >
texure Y diopmgkomekpmekg (PgM) epmy wrn P99C T W T Ecdsm)
030 el 18 58 24 103 094 48 29 209 1069 0081 078 1175 7.9 2.86




F9590 by ad 0z )0 gdreg; polis Bpan - 0oliz b g Slendes YY

AiBjaiaz 0 gy )90 Slao Guil)ly 4525 =Y Jeae
Table 2- Analysis of variance of studied traitsin sugar beet

S ySloc
¥ @b bf' Sy olasy Sy P o9 — “:’b N :w ke :_& W’S“
SOV o leaf number leaf area biomass roo roo sugar ~) white
df lenght diameter percent oot yield sugar
yield
(Rep), )5 2 0.681"° 2171.109™° 32.259"° 9.287 3.969"° 0.391"° 2.844"° 0.41"s
(Fertilizer Type)sgs g g5 2 38.889" 13339.23"¢ 50.207"° 24.784™ 2.78"° 9.311" 11.968"° 5.067
(Erron Lol slas 4 0.847 3310.266 20.985 0.748 5.399 1.188 14.038 0.615
Fertilizer )ag5 5 0,18 ¢yloj . - . - - "
LT 1 15.125 773.556"° 846.661 35.701 11.842" 12.67 68.056 11.28
@pplication time
fertilizer )o o, oyloy = o H
’3’_ o ¥ &y 2 35 2882.461"° 49.455"° 3.665"° 8.701"° 3.31"° 3477 1.92"¢
type* application time
(Error) 2,8 glas 6 1.708 2384.642 12.068 5.198 3.864 0.897 4.198 0.487
(concentrationycdalé 3 27.273" 20097.468" 695964  46.520" 26.271" 10.885"  100.89" 9.96"
cile #0958 £ - s - " s " ns .
) . 17.204 3849.817 101.238 8.763 2.392 2.342 16.00 1.81
(concentration*fertilizer type)
Sl s 0,5 loj . - . , ,
. - . 5.532 1320.297"° 166.583 10.781 0.626"° 2.959 59.100 1.59"¢
concentration* gpplication time)
cdale 0 0yl loy w095 £g5
concentration* application ) 6 2.852"° 1700.133"° 58.881° 3.604"° 4.086"° 2.045' 1.398"* 0.91"*
time*fertilizer type
(Error) 2,8 o258 glbs 36 2.028 2201.603 21.756 3.562 3.872 0.826 15.308 0.732
(C.V) (00 ,0) &l i < g 7.1 8.23 521 5.77 8.78 521 7.16 8.96

4oy Ko g i Jleiml s 50 ol 5 4 (glo S s g (5> S pas NS
ns: non-significant, * and ** significant at 5 and 1% probability levels, respectively.

355 0l e 3l o Slao (slo aKils dumlia Y Jguir
Table 3- Mean Comparison of traits for foliar application

B Jalxo loj s S 3 S
oliar application time) white sugar yield t/ha)
@4-6ledfy Spus JF 9.145
(8-10leafy 5 p1e JIA 9.943

ik polie clale 5l cod lio Gl Sl aulis —F Jgux
Table 4- Mean Comparison of traitsin micronutrient concentrations

Ol ,9) cdals Ay ylab S o
concentration root diameter (cm) leaf area (cm?)
(aL)0 20.89b 528.3 ¢
3 22.03 ab 563.3 bc
6 23.18a 608.4 a

9 2356 a 579.7 ab
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Table 5- Mean comparison of traitsin fertilizer type. micronutrient concentrations

395 9 cdile s S 3 o aiy) Job S olas
Fertilizer type  concentration white sugar yield (t/ha) root length (cm) leaf number
@n) &9, (w20 850 d 31.43b 18.83c¢c
@n s, 3 20.9 b-d 32.38b 18.83¢
@n) &9, 6 9.45 b-d 36.18 a 21.17b
@n) s9y 9 998 b 35.13a 20.33 bc
(Fe) ool (w20 8.62 cd 30.53b 18.83¢c
Fe) ool 3 9.65 bc 31.68b 20 bc
Fe) ool 6 10.28 b 32.50b 21.33b

Fe) ool 9 11.77a 35.77a 25.67 a
Mn) 35 (2aLs)0 8.73cd 31.12b 19.17 ¢
Mn) 3w 3 9.35b-d 31.07b 18.83 ¢
Mn) 3w 6 9.62 b-d 3255b 19 ¢
Mn) 3w 9 9.43 b-d 32.30b 18.83 ¢

Glieg, polic cdale g 355 5,515 ooy il cos Slio Gla Sl anglic -8 Jgu
Table 6- Mean Comparison of traitsin fertilizer application time- micronutrient concentrations

395 0,8 (b cdiLe Wy 0 Slos alay Job Sy olasd
Fertilizer application time concentration root yield (t/ha) root length (cm) leaf number
4-6ledl) Spr JF (wal)0 51.52c 31.28 bc 18.89b
@-6leaf) Sps JF 3 51.69 c 31.31bc 19b
4-6leaf) Spus JIF 6 54.51 bc 32.38 bc 19.22b
4-6leaf) Spus JIF 9 56.91 ab 33.10b 21.33a

B-10 leaf) Sy JIA (wal)0 51.24 c 30.78 c 19b
B-10 leaf) Sy JIA 3 57.20 ab 32.11bc 19.44b
8-10leaf) Syure JIA 6 59.01 a 35.11a 21.78a

8-10 lea) .51 1A 9 54.96 bc 35.70 a 21.89a
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Table 7- Mean comparison of traits combination of fertilizer type. fertilizer application
time.micronutrients concentration
Glye yo) cdale ol Joloo o) 395 £ a8 ke ¥ o3
concentration foliar application time fertilizer sugar percent fresh weight
(aaL)0 @4-6leaf) Sps JIF @n) &) 16.33 e 8177 i-k
3 @4-6leaf) Sps JIF (CADNTY 17.10 c-e 83.77 gk
6 @4-6leaf) Sps JIF (CADNTY 16.47 de 85.70 g-k
9 @4-6leaf) Sps JIF (CADNTY 17.63 c-e 89.63 e
(s2L2)0 @-101eaf) Sp1e JIA CADRTTY 16.80 de 80.80 jk
3 @-101eaf) Sp1e JIA CADRTTY 16.77 de 89.93 e-i
6 @-101eaf) Sp1e JIA CADRTTY 17.97 b-e 100.3 bc
9 @-10leafy Sp1e JIA @n 9, 18.60 bc 98.87 b-d
(s2L2)0 4-6leaf) Sps JIF (Fe) oo 16.83 de 80.90 jk
3 4-6leaf) Sps JIF (Fe) o 16.67 de 80.47 k
6 4-6leaf) Sps JIF (Fe) o 1757 c-e 88.73 f-k
9 4-6leaf) Sps JIF (Fe) o 18.23 b-d 95.63 b-f
(al2)0 @-10leafy Sp1e JIA (Fe) o 16,57 de 81.30 i-k
3 B-10 leaf)y Sp1e JIA (Fey ool 19.40 b 91.13 d-h
6 @-10leafy Sp1e JIA (Fe) o 17.97 b-e 102.6 ab
9 @-10leafy Sp1e JIA (Fe) o 22 a 108.7 a
(220 4-6ledfy Sps JIF Mn) 3555 17.03 ce 82.43 h-k
3 4-6leaf) Sp5 JIF Mn) 35w 17ce 84.27 gk
6 4-6leaf) Sp5 JIF M) 3% 16.60 de 87.27 -k
9 4-6leaf) Sp5 JIF Mn) 35w 16.78 c-e 92.60 c-g
(al2)0 @-101eafy Sp)e JIA M) 3% 16.93 c-e 81.10 i-k
3 @-10leafy Sp)e JIA M) 3% 16.60 de 98.50 b-d
6 @-101eafy Sp)e JIA M) 3% 16.77 de 97.83 be
9 @-101eafy Sp)e JIA M) 3% 18.03 b-e 84.37 gk
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Abstract

Micronutrients have an important role in growth and yield of plants. This investigatin
was carried out to evaluate effect of foliar applications of three micronutrients (Fe, Mn and
Zn) at different times (4-6 and 8-10 leaf stage) with three replication on sugar beet. Based on
results obtained all of the micronutrients used increased sugar beet sugar yield. Highest root
yield was obtained by using 9 % of micronutrients at 4-6 leaf stage, but other concentrations
did not have any effect on sugar beet yield. All of the three micronutrient concentrations
increased root yield significantly. Application of 6% concentration increased root yield by
15.6 %. Mn application did not have any effect on sugar yield. 9 % concentration of Zn foliar
application increased sugar yield by 16.4 %, and application of 6 and 9% of Fe increased
sugar yield by 18.6 and 36 % respectively. Sugar percent did not changed by Mn application,
but high concentrations of Fe and Zn at 8-10 leaf stage increased it. Highest increase in sugar
percent obtained by using Fe 9 % foliar appliction. Because of economical importance of
sugar and root yield, foliar application of 9 % of Fe and Zn at 8-10 leaf stage will be suitable.

Key words: Foliar application, Micronutrients, Sugar-beet, Yield.
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