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Effect of split application of nitrogen fertilizer and harvest time on root yield and
guality characteristics of sugar beet
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Table 1. Soil chemical properties of the experimental field before sowing of sugar beet

ol BBl 6 A oS 0
S s S e l K (ava) P (ava) oC N
Year Ju Soil depth (cm) ~ EC (dS.m™) pH (mg. kg™ (%)
1998 v 0-30 0.85 7.35 312 11.0 0.235 0.021
1999  yvvA 0-30 0.70 7.20 280 5.4 0.174 0.012
2000  vvv4 0-30 141 7.68 370 14.4 0.430 0.031
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Fig. 1. Changes of mean long term of Min., Max. and Mean air temperatures in the experiment site
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Table 2. Methods of split application of nitrogen fertilizer (levels of main factor)

(0337 kol Jolo s

Rate of splitting (%) (1s,s) b O ;e

Levels of main factor 574 ol jes S5 L Ole o K5l ) S
(N) at sowing time  at thinning 20 days after thinning
NI Jslpy b 75 25 0
N2 sy b 50 50 0
N3 gyl 25 50 25
N4 ol 5ol 0 100 0
N5 o s 0 50 50
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Table 3. Analysis of variance for yield and quality of sugar beet in split application of nitrogen and harvest time treatments (1998)

5T 4 L S5 Shes A Shes dlaml oy 5 e A8 sy o pan 05375 2 = Jlamzal LB 8 daeys (o) 45 4s)s s Shes
5.0.V. 6 e df WsY sY ECS Ms N Na K WSsC sC RY
Rep. oS ol 3 12.56** 21.37 3.72% 0.06™ 8.55%* 151ins  0.48™ 3.21* 4.07%* 791.90%
N split (NS) 05375 Lo 4 3.38™ 6.72"™ 64.18* 0.26™ 0.38™ 1.5ns 1.36* 7.20%* 6.16%* 370.24™
Error, sl 12 2.047 2.80 21.64 0.27 0.59 221 0.28 1.04 0.76 14154
Harvest time (HT) s 0 3 58.70"™ 96.97** 105.97** 1.59%* 22.66%* 211%  3.35%* 27.57** 34.65** 2556.8**
NSxHT s Ol x5 i e 12 2.35™ 3.05™ 61.90%* 0.36* 2.01™ 345%%  0.44* 4.05™ 3.21* 66.94™
Error, sl 45 0.999 1.19 2143 0.15 0.911 0.89 0.22 1.61 111 43.85
C.V (%) S 18 15 6 11 31 18 10 13 8 12
ns: Not significant o gms e NS
*and **: Significant at the 5% and 1% probability levels; respectively Lo y3 6 5 g e = glaw 53 5ls an o 5 K 5F

B i Sk 53 Sas il Ol 5 0555 e J1(IYVA) 3 Jlo il sls 42 =F ot
Table 4. Analysis of variance for yield and quality of sugar beet in split application of nirtrogen and harvest time treatments (1999)

3T 4 L S5 Shas S Sles Jlasal Cy o P RN o s O35 5 e =t ezl A5 doys A8 Aoy (le) akyy s Slas
5.0.V. e df wsy SY ECS MS N Na K wsc sc RY
Rep. e 3 4.60™ 6.15" 5.99™ 0.121" 0.717** 0277  0.285™ 2.26™ 2.05™ 152.37"
N split (NS) 059 et 4 11.54"™ 13.98™ 1.29™ 0.012™ 0.099™ 0.146™  0.036™ 1.81™ 174" 379.60™
Error, sl 12 7.98 9.60 275 0.062 0.068 0.116 0.133 1.05 1.006 335.30
Harvest time (HT) sy 0l 3 84.54%% 98.01%* 28.07** 0.59** 2.99%* 0.419™  2.087** 11.40%* 10.76** 3630.94
NSxHT s X85 i e 12 243" 3.29™ 3.50™ 0.056™ 0.062™ 0.335™  0.061™ 1.33" 1.02" 150.47
Error, ol 45 3.40 4.16 381 0.075 0.098 0.207 0.11 0.93 0.714 140.0
C.V (%) i 22 22 2 16 Q 27 8 7 5 21
ns: Not significant Slagne & NS
*and **: Significant at the 5% and 1% probability levels, respectively 1055 685 5 gy el s 3 15T e 5 S ¥

LByl oS 53 S (gl bl Olej 5 05555 Jans 1OV Il b (il 42 —0 J g

Table 5. Analysis of variance for yield and quality of sugar beet in split application of nitrogen and harvest time treatments (2000)

@313l ey Lk S5 Slae S Slas el oy 5 Ol A8 s s o e 05855 e ] Jlaszal LB A3 4s 55 L a5 Gle) adyy s Shae
S.0.V. o ol d.f WSY SY ECS MS N Na K WSC SC RY

Rep. g 3 4.14 5.39* 3.88™ 0.05™ 1.32 130" 1.86™ 455 5.39%* 79.97™
N split (NS) 0555 b 4 1.04™ 1.80™ 11.05™ 0.20™ 0.44" 167" 098" 1.40™ 0.90™ 123.72
Error, sl 12 1.28 1.49 10.13 0.13 0.49 1.33 1.26 1.46 0.84 42.23
Harvest time (HT) s ol 3 103.69** 126.68** 124.40%* 0.88** 0.63* 4.22%% 0.37™ 36.10%* 28.01** 3363.14**
NSxHT s Ol 3038 5 e 12 1.31* 1.74%* 771 0.11™ 0.21™ 055" 036" 0.73™ 0.35™ 70.06**
Errory gl 45 0.51 0.63 4.41 0.082 0.19 0.45 0.29 0.51 0.38 19.26
C.V (%) ki 11 10 3 11 22 21 12 6 4 9

ns: Not significant Sl gms NS

* and **: Significant at the 5% and 1% probability levels, respectively o3 & 5 g dlanl o 53 s e s F

oyl
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Table 6. Combined analysis of variance for yield and quality of sugar beet in split application of nitrogen and harvest time treatments (1998-2000)

33T 4y A S5 Sles S S ozl o o N DN o pln O35 55 (ot ey Jlamzal J6 43ty Ole) 45 4o ys azyy s Slas
5.0.V. L e df WSY sy ECS MS N Na K WSC sc RY

Year Ju 1 17.03™ 1.93 4544%* 33.97** 44.24%  173** 1.70™ 467.6** 249.5%* 4850.1*
Rep.( Year) e 6 8.46** 13.52%% 3.80" 0.06™ 4.94%* 1.40 1.17%* 3.88** 4.73** 445.7%*
N split (NS) 058 Y 4 1.02" 1.90™ 35.82" 0.20™ 0.46™ 176™ 054" 6.24" 5.52" 187.5™
NSx Year Il 035 5 daes 4 343" 6.77* 39.41 0.26™ 0.35™ 142" 180 2.35™ 155" 321.10%
Error, o sl 24 1.66 2.15 15.89 0.20 0.54 177 0.77 125 0.80 91.88
Harvest time (HT) s 0l 3 155.9%* 219.7%* 190.26 0.55™ 11.2 200" 1.03™ 61.5%* 60.86** 5840.7**
HT Year Jlx il 0l 3 4.66%* 2.62* 40.12* 1.92%* 12.1%* 434 2.69%* 217" 1.81 41.10™
NSxHT sy 05 53 03575 LS 12 1.39™ 1.62" 25.91" 0.14™ 107 179 047" 2,07 1.78" 53.70™
NSxHTxYear I st sy a0 5 e 12 2.28** 3.19 43.7%* 0.32%* 1.15* 221%* 033" 2.71%* 1.77* 84.14**
Error, ol 90 0.75 0.908 12.92 0.11 0.55 0.673  0.255 1.06 0.74 31.27
CV (%) S oy - 15 13 5 12 29 20 11 9 6 11

ns: Not-significant o gmas NS

*and **: Significant at the 5% and 1% probability levels, respectively Lo y3 8 5 g b o 55 Hls gae o T K F

Table 7. Means comparison of the main effect of split application of nitrogen and harvest time for yield and quality of sugar beet (1999 and 2000)

S el g o

05558 Jlaszal JB45 4o s Extraction
atoy s Sles £l S Slas pamicy oo o pian White sugar i S5 Slas coefficient of e B A
Nitrogen split in three stages (percent) (o 33) dlom jo 4 53 053 5 doeds Root yield Sugar content Sugar yield K Na N content White sugar yield sugar Molasses sugar
Sowing Thinning 20 d later FUSTRT oS als (tha) (%) (tha?) (mmol.100g* beet) (%) (tha) (%) (%)

75 25 0 0 25 75 57.02a 14.27ab 8.16a 4.75a 4.09a 2.41a 11.22ab 6.35a 77.78a 3.06a

50 50 0 0 50 50 53.38a 14.64a 7.85a 4.59% 3.94a 2.44a 11.77a 6.30a 79.80a 2.86a

25 50 25 25 50 25 54.46a 13.90ab 7.69 4.71a 4.22a 2.65a 10.88ab 6.05a 77.67a 3.0la

0 100 0 0 100 0 52.27a 14.20ab 7.50a 4.41a 4.57a 2.67a 11.16ab 5.90a 77.96a 3.04a

0 50 50 50 50 0 57.14a 13.53b 7.79 4.60a 4.15a 2.51a 10.59b 6.09a 76.96a 2.95a
EMS dfe =4 321.10 1.55 6.77 1.80 1.42 0.36 2.36 3.44 39.41 0.26
Harvest time il ol
September By 40.12d 12.75b 5.10d 4.37a 4.34a 1.97a 9.86b 3.90b 76.58a 2.88a
October ™ 49.87c 13.3% 6.60c 4.66a 4.42a 2.50a 10.26b 5.02b 75.78a 3.13a
November oLt 61.23b 15.07a 9.16b 4.69a 3.95a 2.43a 12.17a 7.36a 80.20a 2.90a
December 3T 68.04a 15.23a 10.36a 4.72a 4.06a 3.25a 12.21a 8.27a 79.58a 3.03a
EMS dfe =3 41.10 1.81 2.63 2.69 4.34 12.08 217 4.67 40.12 1.93

L)l (g4l gae Syl M;:@ka—\dwﬁoﬁjl:‘s\ulzJ:.?Q‘,AjTuaLw\ﬁgmJj.;;p_b}fL_g!)\AJAFJA_g‘J{S&\AL'Sl:AQ}:M}A):
*Means with the same letters in each column for each factor followed by similar letter(s) are not significantly different at 5% probability level using Duncan's Multiple Range Test
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Effect of split application of nitrogen fertilizer and harvest time on theroot yield
and quality characteristics of sugar beet

Yousefabadi, V.! and M., Abdollahian-Noghabi®

ABSTRACT

Yousefabadi, V. and M. Abdollahian-Noghabi. 2011. Effect of split application of nitrogen fertilizer and harvest time on

the root yield and quality characteristics of sugar beet. Iranian Journal of Crop Sciences. 13 (3): 521-532. (In Persian).

Effect of split application of nitrogen fertilizer and harvest ime on the root yield and quality characteristics of
sugar beet cv 7233 was studied under sprinkler irrigation system in Juvein Plain, Sbzavar, Iran. Five levels of
split applications of nitrogen (N1: 25% at planting + 75% at thinning time, N2: 50% at planting + 50% at
thinning time, N3: 25% at planting + 50% at thinning time + 25% at 20 days after thinning, N4: 100% at
thinning time, and N5: 50% at thinning time + 50% at 20 days after thinning) were assigned to the main plots.
Four harvest times (from late August to late November with one-month intervals) were randomized in sub plots
as split plot arrangement in randomized complete block design with four replications in three years (1998-2000).
Combined ANOVA showed that the effect of split application of nitrogen on root yield and quality
characteristics of sugar beet was not significant. Harvest-time had significant effect on all sugar beet traits,
except root impurities. There was no significant effect of split application of nitrogenxharvest time on plant
characteristics. Delay in harvest time increased root yield and white sugar yield from 40 and 3.9 t ha™ in the first
harvest (late August) to 68 and 8.27 t ha, in last harvest (late November), respectively. Sugar content also
increased from 12.8% in the first harvest to 15.2% in last harvest. In conclusion, it may be suggested that sugar
beet in the Juvein region. is harvested from late October and whole nitrogen fertilizer is applied after sugar beet

thinning at 4-6 leaf stage under sprinkler irrigation system.

Key words: Harvest time, Nitrogen, Split application, Purity and Sugar beet quality.
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