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

e BB sy B0 STosS 0hss
S Gas Sl K (ava) P (ava) oC N
Year J.. Soil depth (cm) ~ EC(dS.m™)  pH (mg. kg (%)
1998 vy 0-30 0.85 7.35 312 11.0 0.235 0.021
1999  ywva 0-30 0.70 7.20 280 5.4 0.174  0.012
2000 w4 0-30 141 7.68 370 144 0.430 0.031

(FAO, 455 5,47, Local Climate Estimator
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S eSS s s Tan wlale (Kl 5 dnti caiaS
RS PR )
SLass ;S 5o mhaw ey U 055 i Lo )
23 Jgmamee Sils 5 0L 5ler 5 (Y su) (Lo
o T S e s 85 2 p gl S
Caudy g Jols e VO 5 e 5t i b

oyy

PR PN I O P P S PUPE AT

S5 LS el 0 G \YAY Il 5 o
SileiT gt sladln s olsa s OT Sledibl
Slr) Joe (ol Slo sa ol ply (B 5
5 o 2,8 4B FO 5 ax 53 Y7 55 sBls) haleT
S V0V gLl g (Bb dyb 4ids Y a5 0V
il sn el o 235 G b 51 (L5 pebae
N1 Sl eslinal Uy adlaie (6 2o s STY e plal


https://dor.isc.ac/dor/20.1001.1.15625540.1390.13.3.6.4
http://agrobreedjournal.ir/article-1-118-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-11-09 ]

[ DOR: 20.1001.1.15625540.1390.13.3.6.4 ]

WA 5ol O ojled s ol OLaT 215 psle A"

45

—e—Max
—a—Mean

—a—Min

40 -
35
30
"
58 254
e
2§ 21
3:
3 154
10 4
54
0 =
-5
2 ;7 03 0>
s S 777
4 .
& g vli o~
s

Sl T gl ol dabate 53 1pn S0k 5 b cateaS” (lod Skejl )3 o 20 Sl ks ) K3

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)
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Rate of splitting (%) (1s)3) bais O 50

Levels of main factor s Ol jen &S5 L Ol jan &S5 31 A ) S
(N) at sowing time  at thinning 20 days after thinning
N1 JUslss bk 75 25 0
N2 £33 f 5 Lo 50 50 0
N3 sy bwss 25 50 25
N4 o ez 55 bowis 0 100 0
NS  ps 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)

o7 amys L S5 Sles S See el s o N TSt o pan 353 5 b it Jlascal J6 43 ds s (le) 43 Aoy 4k y 5 Shee
5.0.V. S e df wsy sy ECS S N Na K wsc sc RY
Rep. oS 3 12.56%* 21.37 372" 0.06™ 8.55%* 15Ins  0.48"™ 3.21* 4.07* 791.90*
N split (NS) 03 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 0.27 059 221 0.28 1.04 0.76 14154
Harvest time (HT) Sl ol 3 58.70"™ 96.97** 105.97** 1.59%* 22.66** 211%  3.35% 27.57%* 34.65%* 2556.8**
NSxHT S5 X033 5 L 12 235™ 3.05™ 61.90%* 0.36* 201" 3.45%%  0.44* 4.05" 3.21* 66.94™
Error, sl 45 0.999 119 21.43 0.15 0911 0.89 0.22 161 111 43.85
CV (%) O 18 15 6 11 31 18 10 13 8 12
ns: Not significant Slagme NS

* and **: Significant at the 5% and 1% probability levels, respectively

M):&;G;“JL;»I Tl 53 sl3gne o s T SF

B )i iS5 Slas gl Subls 5 Olej 5 0555 Lo S1 (VYA s Jlw il sls 40 25 —F gt
Table 4. Analysis of variance for yield and quality of sugar beet in split application of nirtrogen and harvest time treatments (1999)

35T 4y L S5 Slas S Shes Jlascul s 0 e A sy o s 855 55 et =y Jlamul J6 A5 us s A3 Ao s (le) atoy s Sles
5.0.V. e df wsy sy ECS MS N Na K wsc sc RY
Rep. sl 3 4.60™ 6.15™ 5.99™ 0.121" 0717+ 0277  0.285™ 226" 2.05™ 152.37"
N split (NS) 05378 bt 4 11.54™ 13.98™ 1.29" 0.012" 0.099™  0.146™  0.036"™ 181" 174 379.60"
Error, sl 12 7.98 9.60 2.75 0.062 0.068 0.116 0.133 1.05 1.006 335.30
Harvest time (HT) Cals 0l 3 84.54** 98.01** 28.07** 0.59** 2.99%* 0.419™  2.087** 11.40%* 10.76%* 3630.94
NSxHT CBs  0Le X035 A e 12 243" 3.29™ 350" 0.056™ 0062  0335™  0.061" 133" 1.02® 15047
Error, sl 45 3.40 4.16 381 0.075 0.098 0.207 0.1 093 0.714 140.0
CV (%) s 22 22 2 16 41 27 8 7 5 21
ns: Not significant Slagme & NS

*and **; Significant at the 5% and 1% probability levels, respectively

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

63T amys L S5 Shes S See el s o D PIECR o s 355 43 (2ol ity lascal J6 43 Lo 55 A5 s s (le) atoy s Shes
5.0.V. e df wsy sY ECS MS N Na K WsC sc RY

Rep. g 3 4.14 5.39% 3.88"™ 0.05™ 1.32 130" 186" 455 5.39%* 79.97™
N split (NS) 03375 s 4 1.04™ 1.80™ 11.05™ 0.20™ 0.44™ 167  0.98™ 1.40™ 0.90™ 12372
Error, o 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 3058 5 e 12 1.31* 1.74%* 771 0.11™ 0.21™ 0.55™  0.36"™ 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 (%) S 11 10 3 11 22 21 12 6 4 9

ns: Not significant Slasme e NS

*and **: Significant at the 5% and 1% probability levels, respectively 1055 &Sy 5 gy dlal 7 s 3 s gme g K ¥

oY1
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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)

ESHES i S5 Slas S s Slas ozl o o N DINE NN o pln O35 55 pne -y Jlascal J6 45 Ao s Ole) 45 Ao ys adoy s Sles
5.0.V. e df wsY SY ECS MS N Na K WSsC 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) o5 6 8.46%* 13.52** 3.80™ 0.06™ 4.94%% 1.40 1.17** 3.88%* 4.73%* 445.7**
N split (NS) 03375 s 4 1.02™ 1.90™ 35.82™ 0.20™ 0.46™ 176 054" 6.24™ 5.52™ 187.5™
NSx Year Il x 055 75 o 4 3.43™ 6.77* 39.41 0.26™ 0.35™ 142 180 2.35™ 1.55™ 321.10*
Error, o sl 24 1.66 215 15.89 0.20 0.54 1.77 0.77 1.25 0.80 91.88
Harvest time (HT) O 3 155.9%* 219.7** 190.26 0.55™ 11.2" 200" 1.03® 61.5%* 60.86** 5840.7**
HTx Year Jlx il 0l 3 4.66** 2.62* 40.12% 1.92%* 12.1%* 4.34%%  2.69%* 217 1.81 41.10™
NSxHT s 5 53 03575 b 12 1.39™ 1.62" 25.91™ 0.14™ 1.07 179 047" 2,07 1.78™ 53.70™
NSxHTxYear It sy U303 5 e 12 2.28** 3.19 43.7%% 0.32** 1.15* 221** 033" 2.71%* 1.77* 84.14%*
Errory gl 90 0.75 0.908 12.92 0.11 0.55 0.673  0.255 1.06 0.74 31.27
CV (%) ki - 15 13 5 12 29 20 11 9 6 11

ns: Not-significant Slagne & NS

*and **: Significant at the 5% and 1% probability levels, respectively Loy &S gl g 55 Jls e o e R,

(VA 5 VYWV Jlo 55 o 500a) b ybiner S 55 e (g1 Cuils 5 Ol 5 058 12 o Lol 31—V g

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

0335 el L5534 ys Extraction
atyy s Slee 45 e S Slee =t e o s White sugar i S5 Sles coefficient of e B s s
Nitrogen split in three stages (percent) (4o )3) o po de 33 038 i o Root yield Sugar content Sugar yield K Na N content White sugar yield sugar Molasses sugar
Sowing Thinning 20 d later a3, Y 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 7.69a 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 Sl ol
September FYE) 40.12d 12.75b 5.10d 4.37a 4.34a 1.97a 9.86b 3.90b 76.58a 2.88a
October e 49.87c 13.39b 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 557 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 2.17 4.67 40.12 1.93

x)\xé)laduuojwM;:@J&bléaupogil:d\wl:.J.:.?Q}ﬁijblxcmSj;.‘:..nd;fsl)b‘).ab}a‘gljdfduﬁ\:‘o}u,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

o0YA


https://dor.isc.ac/dor/20.1001.1.15625540.1390.13.3.6.4
http://agrobreedjournal.ir/article-1-118-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-11-09 ]

[ DOR: 20.1001.1.15625540.1390.13.3.6.4 ]

M1 5 0o} 5 055 25 58 Loy I

Mrycbﬁgvdjkacjh@uwuﬁ
LAt by Cogham jo 1) (b 03558 S &
5, Shes o5 VP A 5 L 0o g 03 505 Cdb s Calides
)JJWI&GJQAJ_QWO_??/@)JQ
5 4 (035,25 Lo sk o b gl 53 LS
33 sl Ol S Csll (6 i Ko s Slas
Ol (2 roeS 0055, Lo = has i b ey s
e s b ol (Y dade) als 1y S s Shes
O s Vgl o A 53 055555 3 e oS!
23055815 ey 355 oy L 5 ool 2
=3 S (S ,u8 g ods S glacws) o
Jeol s Sl a5 b e 5 (Sl dal
lado- po iz O e s (ae SU (G ()
23 (o 3038 Slo ot 3l pliSomn 15 055 55
58S SHL L glaeSTl 3 1 0S5 uu b A8k
3 adlaie Loyl U alie ol 5 5 SLLolT
o o diiz 53 0T O e 5 055 55 Lo ¢ 2 la3T
s
:Jﬁwjpgj_ﬁl‘wcd}_.pu@bﬁobj
o k) 5, e i 35 1) dlasnal 5 S
350 13 gme o388 Jlass| L 0T 1 g sls 15 506
Doy 3 YL 5 Slas 5 (5l By dther (7 Jgur)
SEETYE A A VOV P PG WP
0555 05 Y 4b b ol ol «(Kolivand, 1987) sl
o dgl ol g s 0 5 S s Shas iy
BRI PR U O A LY, cAPE VAT i
Y Jgd) ol il PL@;_- (i 69> slallls
U5, 3 s Jlaszal o6 i s, Shas Ol s
23 St s Shee 5 a5, Shoe Sl L wlie
33 S WA Sl 53 s G Calibee slacls
ST sl LSy S MY U gl Sl
0L ole dew b 1y g3 W il 531 48 dany
il 3 U G e b Ss Oole 4 das s
OA s g 55k 4y )5S e (Sl bl 53 J g

oYa

VYA 3l acis ) db do )3 4K sbas 3 il 3 Jl
a) Loy VO/Y 5 V0/Y AY/F 4 Jol Sils 5 55 Aoy
ol (ol 5 p o cpas Sladls 5> s 5
als 1y Dgy ped o Jlammal BB A5 Lo ys .3l
VY/Y s AY/Y O /W an Jgl Sils s dey3 /4 51
wtidq\}_é\pl_ﬁ-upséug;_&bﬂ,;m,;
s dsl lacils 55 aS duy oo Sl a (VY Jsix)
Jsmamn cddiy 093 I3l 035 o5 S [ g
5ok 5 (S5 I S5 (S Al o 4 ok b
Sl g olecSE a8 55y b 0T dbds s
Ay lirer games Gy Yov gl 4 Ay 050 J b
sk ety (S5 5SS (St o o
Sl 53 Ao ys Vo /¥ 51 Jlamzal 6 45 Aoy
ngﬁ\p\vyw\aﬁpu)b\\’/"du.pa
u@vj%u\vﬁﬁ.\;ugﬁuoﬂ\m
Loy i pde 4 a5 L Y Jod) CLIL (g i
ol cp g SIS 4 ol p)lgr S > S
Al oty (5 Jolb s a5 Shes
Lol 5 oS olilbT folsl 55 Jgrams Cobls ol g0
o=soly 9o gaelun Sl (5‘J_:&‘).ﬁjg.JT
plasil () JS8) W )ls JLST s 5 dle S sl
5,8
(Ao 555 8 ;Shos) Jlaseiol B 55 3 o

5, Shes Ol pe i Szl o ST Sl i
:M_A@é_.pa,_:r_@.uu,,us%g._pb,'@l_.a:é\
dlesl slasles S (K8 aalin sl 5 o)
5375 e s s ) i 53 0
AU Cov Jlaszal L6 S Shes 5 S5 Shes
S Jsi) s K518 055 5 b g
Mbj\chwb\jjsﬁjsjﬁwd&de
A_:Sujzjc)a_wbljjgsx_iﬁjsj_gwgr«é
Ao SU pde oo s ol pls o T on Sy
3 8ee g8 de Lo 53 2 055 5 L - sha
b K b g U L s S


https://dor.isc.ac/dor/20.1001.1.15625540.1390.13.3.6.4
http://agrobreedjournal.ir/article-1-118-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-11-09 ]

[ DOR: 20.1001.1.15625540.1390.13.3.6.4 ]

WA 5ol O ojled s ol OLaT 215 psle A"

355 45 38 o aua I egdle () fuad
03,55 (2 p3gd o 5 slaay o 15 o s
ol o 3 s S pin S ih ksl
1205578 Lo Jla gme ;50 pde @ a5 L 0l 2l
0352 = a b pomen 5 By iy CoS 53 Slas
03 5 e 0 88O 3 0, ST o e e b )
L slacS s 53 (N4) uis i J gz &S Ol
4 Comd g 03 405 BB L LT 5 S il
S GBS 03 s 2058 L e L
s
Bl Gres 5 G (il Sl o] ey il
UL BLIl 3 el planil Sl b 3l Jol>
ol 3 (S sy 5, Shes o ils 0l
(A i il s U L aST Eoul il
Gl e Rl e b D) oty s 5 Sas
I mame bl 55 it ;5B LA, 5b o
Co o 5 Gy 6l Oyl domy3 Lo 20 OeT by
sk 53 (G ol 53 050 o0 lS > Slas 3
BV s Sl dlasal o6 i s, Sas ol g
SB35 e B L (s s sy gt
anl ool ol .agﬁsw,s\rmuoﬁ?
a5 LA, Jseme 35l 5
OT L alin Loyl iy adlata o150 5 ST Lyl 5
23 A8yl e 457 5,8 Sy p0 5o sk AL
oo OLT Laulgl ST b ol go Lawll Sloj aluols

.J}:-I C,.&\Jj

References

3N o S FA 5 Sis Slae 5 S AS
SialasT 350 ailaie 53 HUSs 5 Jlasaal LB S
55 S s Shee il 1 &KaaT Jy 35 8 s 035!
S s, Shes 455 55k 40355 0SS s ol J5b
e 3l U e Jsl Sl alols 5 Jlasaal L6
Cols oy S 3 5 0/ Y 4o 5 ¥4 5ol
St 5 S s Shas ole 55 48 b ¢ Ko
Jolas gliy jlola ,ga Jsb y3 5 (shm )5 Y4 Ui,
J=ds s sle 0T b Js g yla, s 5 Ao ys FY
Sl s ilygy ol am s ke alS
ol A do)ys W a Jlaseal 6 S8 5 Shes
Dl I ol slaasl b mls ol LV Jpr)
Abdolahian-) oL 5 Olgllios L 5 ol ool
Yousefabadi, ) 3T Caw s s (Noghabi, 1992
Aol las S elil Lyl 55 (2008
JHB S s, S Sl ks gy 0 a5 b ol ol
Sl golasl aasein b Fage Olse 4 (Jlaml
Ole Il b 4 ot S5 (slaole b S jiaer
53 i 40 oLalT Laulgl 39 51 J guames SoBls
5= dlanst 5 51 2le3T s ) g0 ailais Lt ablis
ol (s mly sl Sk b ol SISt
5 o) ‘_;,'Lﬂa;uT‘_;\ﬁLgK;..pJér.\p)ol,u?;q

e 4 5 BB Ses (utey S

S5 b
d)bjag:,.:jixg-)bd.\';'}ﬂ)ojﬁij

oalatwl 3590 @l

Abdollahian-Noghabi, M. 1992. Study of changes of quantity and quality traits of sugar beet under various sowing

dates and harvesting times. M.Sc. Thesis, Tarbiat Modarres University. (In Persian with English abstract).
Abdollahian-Noghabi, M., R. Shaikholeslami and B. Babaei 2005. Technical terms of sugar beet yield and
quality. J. of Sugar Beet. 21(1): 101-104. (In Persian with English abstract).

Amiri, R., P. Pirnia, A. Rajabi, M. Ebrahimi and M. Aghaeizade. 2009. Determining proper genotype of sugar

beet for short growing season. 31 Seminar of Iranian Sugar beet Factories. 12-13 August. Mashhad. P.106-112.

Azari, and S. R. Sabzei. 1995. Effect of nitrogen amount and application time on the root yield, sugar yield and


https://dor.isc.ac/dor/20.1001.1.15625540.1390.13.3.6.4
http://agrobreedjournal.ir/article-1-118-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-11-09 ]

[ DOR: 20.1001.1.15625540.1390.13.3.6.4 ]

M1 5 0o} 5 055 25 58 Loy I

juice purity of sugar beet. Annual report of AREEO. P. 557. (In Persian).
Azizpour, M. H. 1996. Effect of time of foliar application of nitrogen at various growth stage of sugar beet and
the pattern of nitrogen uptake. Final report of Sugar Beet Seed Institute. (In Persian with English abstract).
Carter, J. N., W. D. Kemper and D. J. Traeller. 1985. Yield and quality as affected by early and late fall and
spring harvest of sugar beet. J. Am. Soc. Sugarbeet Technol. 23: 8-24.

FAO. 2005. Local climate estimator software. http://www.fao.org.

Farsinejad, K. and F. Janbazian. 1998. Determination of the proper sowing date and harvest time of sugar beet
in the Yasouj region. Final report of Sugar Beet Seed Institute. (In Persian with English abstract).

lvanek, V., S. Toth, and M. Martincic. 1989. Effect of harvesting date on the yields of roots and sugar of sown
and transplanted sugar beet cultivars. Poljoprivedna Znanstvena Smota. 54: 197-178.

Jahad Akbar, M. R. 1998. The interaction effect of nitrogen amount and split application on the technical
quality of sugar beet. Final report of Sugar Beet Seed Institute. (In Persian with English abstract).

Jozefyova, L., J. Pulkrabek and J. Urban. 2003. The influence of harvest date and crop treatment on the
production of two different sugar beet variety types. Plant Soil Environ. 49(11): 492-498.

Kalarestaghi, K. and M. J. Malakoti. 1996. How to use fertilizer and manure for increasing sugar beet
production in Iran. Technical report No. 2. Agricultural Education Press. Karaj, Iran. (In Persian).

Kolivand, M. 1987. Sugar beet production. Sugar Beet Seed Institute Publications. (In Persian).

Lamb, T. A. and J. T. Moraghan. 1993. Comparison of foliar and pre-plant applied nitrogen fertilizer for sugar
beet. Agron. J. 85: 290-295.

Lee, G. S, G. Dunn and W. R. Schmeehl. 1987. Effect of date of planting and nitrogen fertilization on growth
components of sugar beet. J. Am. Soc. Sugarbeet Technol. 24: 81-99.

Middelburg, M. C. G. 2008. Uptake of nitrogen. In: IRS website (www.irs.nl). (Translated from Dutch to English).

Pearson, E. S. and H. O. Hartley. 1966. Biometrika tables for statisticians, New York. Cambridge University Press.

Reinefeld, E., B. Emmerich, G. Baumgarten, C. Winner and U. Beiss. 1974. Zur voraussage des
melassezuckers aus rubenanalysen. Zucker, 27: 2-15.

Winter, S. R. 1990. Sugar beet response to nitrogen as affected by seasonal irrigation. Agron. J. 82: 982-988.

Yousefabadi, V. A. and D. Mazaheri. 2000. The effect of nitrogen split and time of consumption on some quality
characteristics in sugar beet production. Iran. J. Crop Sci. 2(4): 1-9. (In Persian with English abstract).

Yousefabadi, V. A. 2008. Effect of sowing date, irrigation period and harvest time on the yield and quality of

sugar beet. Proceedings of the 31% Seminar of Iranian Sugar beet Factories. Mashad. (In Persian).

oy


https://dor.isc.ac/dor/20.1001.1.15625540.1390.13.3.6.4
http://agrobreedjournal.ir/article-1-118-fa.html

[ Downloaded from agrobreedjournal .ir on 2025-11-09 ]

[ DOR: 20.1001.1.15625540.1390.13.3.6.4 ]

WA 5ol O ojled s ol OLaT 215 psle A"

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, Shzavar, 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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