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Effect of defoliation intensity at different growth stages on the root yield and
quality of sugar beet
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Table 1. Soil physical and chemical characteristics of the experimental site

o~ X3 f§~‘ :;“T
S Gas S dl AL olaid 05 Sapndei sl s b S al STos gLsl oo Cu Zn Mn Fe
Depth (cm)  Soil texture  Bulk Density (g.cm™) PWP (%) FC (%) EC@S.m") pH OC(%) SP(%) (mg.kg )
e
0-30 Silty loam 1.32 9.85 26.55 1.27 7.9 1.09 45 1.64 086 758 9.62
e
30-60 Silty loam 1.37 1032 26.57 1.30 7.9 1.13 46 148 084 528 612
e
60-90 Silty loam 1.48 9.94 26.20 1.32 7.8 1.15 45 — — — —

ST Ol Cas 4¥ Jyus

Table 2. Quality of irrigation water

ECx107
pH (@Sm'") CO;* HCO* CI' S04* Mg¥ " Ca®'  K' Na'
8.5 548 — 44 1.2 1.2 32 150 /A 37

(Anions and cations: meq.lit.™) (dzan 2 55 0V (S Joemis 4o o518 5 0T
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Table 3. Analysis of variance for yield and quality of sugar beet in defoliation intensity treatments at various growth stages

MS) Sl o Kol
Impurities  .3,du gl 25U
Tars s doys S dlastul oy i Sas Shee Jlasatal LB A8 doys o juae 055 55 poxw el SaoShes Aoy ad s She

S.0.V. P d.f MS ECS WSY WSC a-N Na K SY SC RY
Rep. NS 2 036" 263™ 091™ 1.06™ 0.17™ 0.53™ 1.217 1.24™ 2.63™  67.86™
Growth stage (S) iy al e 3 0.16™ 24.74° 0.69™ 14.76° 0.22" 0.30™ 0.55™ 0.48"™ 12.88*  30.88™
Defoliation intensity (I) <8, Cod> s 4 0.27™ 30.177 29.86™ 19.427 0.29™ 1.27° 0.37™ 37.52% 16.80*  537.39%
(SxI) oz 51 12 0.12™ 14.67"% .71 8.34 0.40% 0.46™ 0.15™ 2.08™ 7.13* 35.18™
Error Lo 38 0.14 8.59 1.04 2.38 0.17 0.52 0.39 1.28 1.66 29.63

ns: Non-significant J3 sxe NS

* **: Significant at 5% and 1% probability levels, respectively Lo y3 &S5 gy el sk 53 513 iae 5 5 4 T ok

Ly Caliee ol e 55 oS oS Oodo (sl jlas 3 M8 )ikt oS 5 3 Shase Slio 5 Kke auglin —F J sl

Table 4. Mean comparison of yield and quality of sugar beet in defoliation treatments at various growth stages

Jlasinl o o S Sles MG us s Ayl sls gl b
e U oy S NWW Jlamzal Impurities (mmol.100™" g beet) S s Shas NIRRT a5 Shas
MS ECS WSY WSC o pin 0585 pEnw ol SY SC RY
Growth stage i, 4 (%) (%) (tha™) (%) o-N Na K (tha™) (%) (tha™)
Primary (S1) ol 24l a 84.56 a 6.00 a 16.80 a 0.69a 2.23a 551a 7.07 a 19.82 a 3545a
Development (S2)  axw s 2.60 a 83.24 ab 5.63a 16.36 ab 0.55a 247 a 5.86 a 6.70 a 19.57 a 33.84a
Middle (S3) Sl 249a 83.02 ab 558a 15.46 be 044 a 2.50a 5.55a 6.68 a 18.55b 35.55a
Final (S4) ol 2.64a 81.45b 5.52a 14.57 ¢ 0.68 a 2.57a 5.86.a 6.74 a 17.81b 3743 a

LI g yls gre Sogl&s M))@Jla:"ch‘ﬂ_}J ;S}\;Lglul;J;:‘-Q}aijL»lﬁcm SS i oy Lgl)\bqf&hﬁltao}:.«ﬁj;
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test

MS : Molasses sugar, ECS: Extraction coefficient of sugar, WSY: White sugar yield, WSC: White sugar content, K, Na and a-N: Concentration of impurities, SY: Sugar
yield, SC: Sugar content and RY: Root yield

YOA
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Table 5. Mean comparison of yield and quality of sugar beet in defoliation intensity treatments at various growth stages

WAL 5oL Vo led «‘..Aé)'\ji A L"Q‘_).L‘ 69')) (ajl.f— 4l>‘u"

Jlainl 4 5 S Sles b6 s as s A5 lre sla 2l
e A5 sy G L Il Impurities (mmol.100™" g beet) S Ses RENWPR adoy s Shes
£ i MS ECS WSY wsC WSY wsC ks SY SC RY
Defoliation levels (%) (%) (tha™ (%) (thah) (%) K (tha (%) (thah)
25% (1)) 274 a 81.57b 552b 1501 b 0.52 ab 279a 594 a 6.69 b 18.44 b 35.83 b
50% (L) 2.65 ab 82.08 b 4.98 be 15.05b 0.51 ab 271a 578 a 6.04 b 18.03 b 32.98 be
75% (13) 2.43 ab 83.21b 476 be 15.32b 0.42b 2.28 ab 5.6la 5.17b 18.35b 31.31 be
100% (1) 2.47 ab 82.96 b 457c 15476 0.67ab 2.43 ab 548a 552b 18.54 b 3022 ¢
Control 239D 85.72a 8.60 a 18.05a 0.82a 1.99b 5.66a 10.03 a 21.05a 4749 a

Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test

JJ)‘JJ&)'J&AQ}&M))@JLQJ"ch.ﬂ_}}ﬁ‘bél“‘}kbrowb‘ﬂcmgﬁwg}}f6‘)‘)6&“@%90}:—»}&)5

MS : Molasses sugar, ECS: Extraction coefficient of sugar, WSY: White sugar yield, WSC: White sugar content, K, Na and a-N: Concentration of impurities, SY: Sugar

yield, SC: Sugar content and RY: Root yield

S1, S5, S; and S,: Growth stages of sugar beet (primary, development, middle and final, respectively)

I;, I, I; and I4: Defoliation intensity at 25, 50, 75 and 100% levels, respectively

Yoa
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Table 6. Interaction effect of growth stage x defoliation intensity on yield and quality of sugar beet

Jascul Ly o Ko Sles JUCIRtCRIN A i sla Il
oo s X by d e ke A5 Aoy e L Jlaszul Impurities (mmol. 100" g beet) S Sles A3 oo iy s Shos
Growth stage (S) x MS ECS WSY WSC o s 055 5 oot ey SY SC RY
Defoliation intensity (I) (%) (%) (tha™" (%) o-N Na K (tha™ (%) (tha"
S1xI; 2.62ab 84.08abc 6.72bc 16.99abc 1.07ab 2.48ab 5.76a 7.95bc 20.17ab 39.57abc
S1x1, 2.58ab 83.81abcd 5.87¢cd 16.55abed 0.79bc 2.66ab 555a 6.96¢cd 19.73abc 35.31cde
S1xI; 2.47ab 81.30bcd 3:83¢ 13.48¢ 0.23¢ 2.60ab 544 a 4.71e 16.55d 28.56def
S1x1, 2.00b 87.89a 5.01cde 18.93a 0.57bc 1.45b 514 a 5.68de 21.53a 26.28ef
S2x1; 2.75a 82.84abcd 6.03cd 16.63abcd 0.52bc 2.64ab 6.14a 17.19¢d 19.98abc 35.61cde
S2x1, 2.82a 81.03bed 4.51be 14.64cde 0.53bc 2.94a 6.02 a 5.56de 18.07bcd 30.94cdef
S2x1I3 2.53ab 84.37ab 5.49cde 17.06abc 0.59bc 2.13ab 5.99a 6.50cde 20.20ab 32.43cdef
S2x1, 2.50ab 83.16abcd 3.74¢ 15.44bcde 0.29bc 2.62ab 550a 4.47e 18.55bced 23.90f
S3x1; 2.64ab 81.05bcd 4.88cde 13.92de 0.28bc 2.96a 557 a 5.98cde 17.16d 34.32cdef
S3x1, 2.70ab 80.50bcd 4.25de 13.66dc 0.16¢ 291a 581a 5.27de 16.96d 31.14cdef
S3xI3 2.35ab 85.12ab 5.22cde 17.05abc 0.62bc 2.11ab 548 a 6.17cde 20.00abc 31.34 cdef
S3x1y 2.37ab 82.65abcd 4.75cde 14.60cde 0.29b¢ 2.53ab 522a 5.70de 17.58cd 32.23 cdef
S4xT; 2.94a 78.33cd 4.47de 12.85¢ 0.21¢c 341a 6.31a 5.65de 16.40d 33.82 cdef
S4x1, 2.50ab 82.99abcd 5.29cde 15.34bcde 0.56bc 2.32ab 573 a 6.36cde 18.45bcd 34.59 cdef
S4x1;, 2.39ab 82.07bcd 4.48de 13.69de 0.24c 2.28ab 551a 5.47de 16.68d 32.93 cdef
S4x1, 2.99a 78.17d 4.78cde 12.90e 1.54a 3.13a 6:06.a 6.20cde 16.50d 38.48 bed
Control 2.39ab 85.72d 8.59%¢ 18.05ab 0.82bc 1.99ab 5.66 a 10.02a 21.05a 47.43ab

Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test

J.J)l.)d&)l:@mc;)w.l.a):@gjlablcka):Qﬁjb‘slml:.u;;Q}aﬂwlﬁlﬁgmafj::mb})fsl)bs\f&uaisl:»;)};ﬂﬁ):

S1, Sy, Ss and S,: Growth stages of sugar beet (primary, development, middle and final, respectively)

I;, I, I; and I;: Defoliation intensity at 25, 50, 75 and 100% levels, respectively
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Effect of defoliation intensity at different growth stages on theroot yield and
quality of sugar beet

Jadidi, T.}, S. Hajjam? Gh. Kamali , K. Fotouhi* and M. Abdollahian-Noghabi®

ABSTRACT

Jadidi, T., S. Hajjam, Gh. Kamali, K. Fotouhi and M. Abdollahian-Noghabi. 2010. Effect of defoliation intensity at
different growth stages on the root yield and quality of sugar beet. | ranian Journal of Crop Sciences. 12 (3) 252-264.
(In Persian)

To evaluate the effect of artificial defoliation intensity at different growth stages on the root yield and quality
of sugar beet (Beta wulgaris L.) a field experiment was carried out'at Miyandoab Agricultural Research and
Natural Resources Field Station in 2007 growing season. Experimental treatments were arranged as factorial
(4x5) in RCBD with three replications. Defoliation were practice at four growth stages (S) of sugar beet
including: plant establishment to 10% ground cover (S;), from 10 up'to 70% ground cover (S,), from the S2 to
root maturity (S;), and from the S3 to harvest time (S4). Five levels of defoliation intensities (I) were: blade
removal up to 25% (I1), 50% (1), 75% (I3), 100% (I4) and no defoliation as check (Is). At final harvest, sugar
beet roots were harvested and root yield, sugar content, white sugar content, white sugar yield and extraction
coefficient of sugar were determined. Results showed that the main effect of growth stage was significant on
quality traits of sugar beet such as sugar content, white sugar content and sugar extraction coefficient, however,
its effect on agronomic traits such as root yield was not significant. However, different levels of defoliation
affected both quality and quantitative traits of sugar beet. At the 100% defoliation level, root yield reduced by
36% as compared to no defoliation (47.49 t.ha). In the meantime the least root yield (23.90 t.ha™") was recorded
at S2 with 100% defoliation (S3li). The interactions between defoliation intensity X growth stages were
significant (P<0.01) for sugar content and white sugar content. At the 25% defoliation (I1) at final growth stage
(S4), sugar content decreased by 4.65 units whic was 22% of no defoliation (sugar content of 21.50%). In

conclusion, any defoliation during the growing season may increase sugar losses in the sugar factory.

Key words: Defoliation, Growth stage, Root yield, Sugar losses and Sugar beet.
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