[ Downloaded from arpe.gonbad.ac.ir on 2025-12-31 ]

U.:”Ls‘ A.Mf olils

" PLS 5909 s 60y iz @y 2
1FeY linno) g 3l VO o loud (pidad 0590
http://arpe.gonbad.ac.ir

99l W dilaio 39 0l wid iy PB4 AT Oleogas 98 Shes y CuilS o6

okl il L ponsi dnguaro T (g plo L e I gron )l dmas T by ulas oS pany dopund]
095315 9 oSS ¢ garlo wlio 5 (55 5LaS psle aSiiils el (655 (gzeils’
osalS A olSils «anks qlie 5 (3,5l pole 0uSitils LS Sladss 05,5 slil
5 U9l linios lojle (linlS (oando wlia 5 (5)5L8S (el § Dlinios 35 50 o £l g (ool Olinios Gidu (Giagh ol kot
SbaS sy
o33lS At oISl «rars gulie 5 (555l pole oSty (Al Sladgs 05,8 ol Lokl
VECY DI - s )b ¢ VEYVTY il o s

ol

Cawddy obS (pl 5l L (98 Bras 0Bl glodes yisy g el oz o o)) DY saze e 5l SO 8 06 dedde
odds ploml phaw axly jo wiBjuie o Sl (8l paas (0 (ool Dlidsd (i ) v (j0g Sgazme 4y dxgi L .qgls.a
AT G Jolas g (ol 5 (odagy 0y 0)90 Jsb 2 o8 Cond ClblS b ot jaiiar aly; 055 0 e Jelse 5l (S el
Ol Lise .l (65,5LaS IS lacslow 51 (SO cplpln I35 o 136 T S g o5 5,8ee 1 ol jo 5 0105 e

B o o3 coloul (alejl i jusia 18) a0 S Slao 5 o Sles B )l T gy jsliies A he; g 3190
&b ol Jole al plnil VEe =¥ ) el Sl jo GugslSanss Clidod 3550 )0 )15 )z jo (Solad bl ool )b
5 T35, sigilign : Jald) prlaws dus o o8, 2,8 ;55 ()‘51 Oy QL.‘—‘ Yo ‘Ql%—‘ Voo YO e Ve i el) gl iy yo csls

sy (SBSI 061

5J5|wl5@)b“9w;)|)3wl5@)bﬁbmwj&jwo)iwsw)o)lwafolouu&hm@b@Lu
8o S5 51 alST3s) 5 sigilise (o Gralesl 9y50 pB) e o Bl 1) (alls Sa 5w o Slas iy 0 jShos (n iy p99
1) A pp Cpn Sud S 0 Sles g S 0,Sles Sl 5l g auile Gglas 061 18, L Lol il dgzg (oMo sine gl Aty
061 culed o 5 gigilisn f 5l o 5 il |y Al 1S5 0 Shae g S 0 ,Slas oy AlS, bl 0925 (5l sine Dyl

S

abs346@yah00.com : Jsuws oot ®

Yv


mailto:abs346@yahoo.com
http://arpe.gonbad.ac.ir/article-1-428-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-12-31 ]

Zb yo o o Sles o piiden ool S plB)] oled aS sl lis Lg...,.al.e)—l sl yles oSl anslie 1 A5 G S A
o5 WS o 03 |y o3 B ESTas (il g (chagy 0 0,9 50 Sl L dgeas cutS |5 cals waalss pgs g ol cusls
Slio eis MBI Jolowi 5 4325 5 Galojl nl @l (s ool Cales 5o 95800 i 5 a0 Shos (taliil &) i
OB sz @ mhaw axly jo w8 s Shee JiSTas a4 plotws jslaiedy Jol CllS )l 99 50 5igilige 5 WIST55, o)) coaS (&S

Db g0 dnags Gl Gl

Ol auglie 8 0 ,Sas il uiie (Bl &6 s slools

dodilo

o & plez o e psloge mie 95 5| (Ko e io (£ obS plsiear (Beta vulgaris L) widjuci
S adgr ol 5l sl; ol el arule S oo el | ez K8 Lol 5l s ,s YA 390> 45 5y, o
ol 5o el az i 3550 addsi pllas golaidl LI Shyaeln 5 xS eeal ;o a5 Sl (Dl 0 Sete ]
pamia oS aid iz ol o ol 53 5 009 bl (65,588 slasdl (559,5 slaaczr 5| (S a3 0 plez slaygS
o 5 S olpl (Lubova and Islamgulov, 2018) uiS o Wl 1) soge (i 99 oo CiS 5,50 ace lgie &
Jyame 53 5§ S5 a5 0t ulyd (ldlin 5y 5 cmnlil 55 Ll & a5 555 0 Gpime ooz 5985
5093 4 liws jshaiea oly) QLS Cnul odg Gl Gl ity 5 Gl cwlils 1) S 5 aid juss
o sl Fu,b aniz o )0 pae Jelge I So (Bayomi et al., 2019) el 55,0 S Sloylg 5l 6 Sl g
3 NS on 5l S 5 oS 0Shae ol o 5 T o il 5 s 5 gy wby Gl Jsbp 45 Al
oy |y a0 Shes o laste g oo b e e il oldlas (Grimmer et al., 2007)
(Wolfgang et al., 2020) sslos 5

Sleogar plo g CodsS (solia (ol)ja Gl glaca 6o, 2 olpl e @by Sbllae 3 sl b
Jyame G olyie @] widjanse plgioe a5 ol ] wge Dliion (nl @l sl ool ploxil 05l 038 0nee )

1250k ea3lo Glye 4 1) Bl plgiee & (ele S 05 (Byxe dans (gl s 50 38 S g moe 0jly
0)95 Jsbo ) (Sloml ©¥555 5l agr ooliinl 0,5 (Byme o)lgr ST @y S W juiizr 0mly ST 55 5 gl
S olnl o a5 wlior syt Somal (W 5050 (nl Cl 0pal widjaiie Sl 0 Ol Bras I 5 0,
4 39,9 5 i 05wl Y gaxe (Langden and Thomas, 1989) sgi o slawld (55,5lasS eaisS dgazme Lol Jule
g 230 dgdoe el ol Gl taimd o drwgs (2 JB jebar |) 053 S mhe a3l (s 890
Hoffmann ) ol sewlio ailgs so aiB 0z ojul culls o bl (e 5 0gd yiis am Jlo jlay ;0 (goud o5
Sl Jad Slgl jo s 0,8 5 Sas (Richter et al., 2006) l,SKen ¢ yx, @nd Kluge-Severin, 2010
Bl @b 5l ad; Jad dneg plagl wsyS (B)15 wiBjuiis Cel)y 5o S8 9 Shee a5 Jule ) LIS o
N3ged (B re S falS L ablie Cox o)) Glyie 4] aidjanie el o Sl g plinsg;
2,0 50 39340 (@-AMINO N) 0,0 59505 5 (K) sl (NA) oo aiile 08 8 sla a5
ol ol el 5l Jlascinl BB o ial8l jelate 4 008 o 8l aid zl el anlp pemen g ol oS
oo B0l CoisS e Jbas sl s el 5 o ol (Pi et al, 2014) Wb alS b sallsl

YA


http://arpe.gonbad.ac.ir/article-1-428-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-12-31 ]

VEOY lionn) 5 jatly 10 0 e i )93 | AU (5ol oS 5008 i 4 i

Ol I s S8 9 a8 Wy ($GeleiSS Ll 4 a8 oy CodS p ke s o et Sl OlaS 5 cnl il
i3 e A s M ko a1, sl plasd] 5 e ol S S5 5

3355 SIS A8 el 0 (0155 0,5 on )18 CuBlS alitie (sl ol 3l o janiz kS 5 0 Shee )
Gl pogde 9,5 sbml pas jo mhaw s )0 (6 5VL 5,01 Slgime g a8 o Slas (4o U 50,05 sloole 10) josser
9 ceslio ooliul 0135 o )-'-'l’ yhaz eaS g 0 Sles b p 58 NPK atle 6,500 oyl aise cils
5 slayiehl ple g o o Slee 098 o0 a8 juiin 0 )Shee 5 CodsS Spnte Sl relly 5 Hied (g 5l lie
olo o W8 aurz ) mo cuils (Paviu et al., 2017) aiisy sg S gpidols Caxdy Copoe b Gl o )
Zarski et ) o ;S| 50 Geyog; CilS b dlie )0 08 (lgime izean g k8 g Job o Slas (hals el s
s Ay Ly o5y gl el ady ) Sis 5 wlas (Kandil et al., 2004) ) Ses 5 Joss .@l., 2020
el g0 10 dayl CilS b o Fsllas 45 s, (g uSeshul Sylite CublS glag,b 4o |, LAl Gia ol g
=5 BB jeb 4 5l w8 sy (S wid vs s (S Jolowe el LS 5 A b esls lis glaalllae b ol
Sl Gl b planl ($0gmw i 2) (2l (Sa35 50 oS laalllae j3 iyl JE Bl Rl b oo
S8 mt He ik ol kS o lan 5 iy, 5,5kee 2Vl G5 ol 55 45w o3l e 10 oplas
clls ey yo J...:-L 5l ool o Slee 2als (Refay, 2010) cusls jlo sae bl iy o,Slee b 55 o515 9 cilS
GhoS cnl 5l Bas jolate uas el azgi LB (630 5 sllae ST )l 50 i )0 Sgzge (2l 050 gl L
Ll g @iais g les Cadgasma balyh jo aidjanee o Slee ;0 Suielsn s 5 Suslsd 00 Jelse i et 9 (o) 2
92 ogslS aS Gl s glsr 5 T Lalyd o Gl STl 0 i a6 e

gy 9 dlge
Wogaido Ve ol Job jo pladS plivl jo @ly (ugglianS (65,5le8 Slision olin] jo Goiod (0l
9 S do o8l Lo jlo J18 051 b o mdaw Sl ekl e FOL g Jlad 4> )0 VP g aaBo VY oo 5 Syd ax )
bl ol S0 4 VF eV F ) el Lo (b el B o9 Sota il Gl Bgie 5 e S da
ol Gilien o iy 5o S3lS o, ol Jole s 125 ez b ol JulS (slacSsh b B0 03k
15 45 SBSI 061 5 oI55, cgisilige ; holis el dus ;o o3, 8,8 ole 5,510 5 5bT YO ol Ve cgm YO (g0 \+
8 A 00,5 dgd eS8 jaise Slidsd duewhe 5l a0 () Joaz) ol CiS LSS 5e 30 sland VO Slas ggeze
5 5550 w8 5 wos inlejl plal sl Yl 0, Shae Jousliy (s1ls 5 Siilys 4 pslis 5 py3ipn (SKop 00 adllas
Y5 ¥ sladsux o o)l Sloogas 5 giluslil dors waalllas 550 o)l 09y S0l 061 o8, 5 > )15 o)) calST5,
b oo Gos 3l iolesl gl 51 8 aiogs puiS S 15 Jlo 90 p2 j0 cilS aloul (gl i 550 ilakad .ol oual
oz ol o 0t 53 (T Jg92) 0d ol S aleerd 5 (S5 Sheogas 5 0d (510 paiged S (6 e Sl Y
i ol o a5 55825 w550 g ol (a5 3loslal 5 e Jolye )T pladl S iy g
S Lales 5 b3 lacs, G o Sz 50 p90 S b el L Spe a B SIS okl (sl
Cly Sl oliiod iou drogi (ol a8 (25 (5S4 Glie @ oud Soby (B0 095 band ) G D 00
Sl gin 51 (ol S lS Voo g (5 Dlind pow goie 51 Slawd S5l SV oo Gline 4 (ol sloogSlade

Y4


http://arpe.gonbad.ac.ir/article-1-428-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-12-31 ]

5V e T 51 o 05 s oS 50 Sty sl 4 cullS 1 L8 (e ol U 151 40 (ol
S5 Al ye jlan 05 VY Gl 4y 08 0 50 Jol saloye il Jlasl alyo 90 (b S s &0 4 psiigel Slind
b gig Ioazme S 355 5l )5 TP sgu S (S S 5 50l jen Dyge 50 ped alese 5 ad sy

s plogl dilaie By el SBTL o )lee 0 e L 0l (ygemslyeilsS Slidos (yaizean

85 5 <SS slag,b Jlie LLS)I-) oo
Table 1- Interrelationship between sowing dates and cultivars

csls gl
Sowing date
~ 40 1-(S1) NG b +(S3) U Y0(S4) 510(S5)
Cultivar
sigilige SiC1 S2C1 S3C1 S4C1 S5C1
(C1) Ao Ve eigilige oo YO cgigiliga LIV siglise oo YO cgigilige A1 csigilise
oI55, S1C2 S2C2 S3C2 S4C2 S5C2
(C2) e Ve IS5 oo YO IS5, KRRV oo YO 515, S0 sy,
SBSI 061 S1C1 S2C1 S3C1 S4C1 S5C1
(C3) o Vo e P o YO o £ obT Ve 2 oo YO £ L3710 £
LT (g5lusll Joro 5 il jatiz dalllas 9,50 o8, -V Jgor
Table 2- The sugar beet cultivars studied and their release locations
o3, pb le 928
The name of variety The origin country
$95lge RO
Monatunno Sweden
o515, ol
Rosagold Netherlands
061 ol
SBSI 061 Iran
anllas )50 a5, Sloogas -V Joax
Table 3- Characteristics of the studied cultivars
o PR, oy 0590 Job B s S S 0 ,Slas Aoy 3 Slas
Culti)var Growt)hit" o Lengthofgrowth o - erc:anta o White sugaryield  Root yield
yP period (day) garp g (t/ha) (t/ha)
Monatunno Sugary- Low High High
autumn
. ol -
<5515 gugaf;_d 220-240 > Lo Lo
Rosagold High Average Average
autumn
05wl — B
061 SRS Ny s ol
- 220-240 -
SBSI 061 Sugary Low Average High
autumn
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Table 4- Physical and chemical properties of the soil of the test site (depth 0-30 cm)

S st pely i IS e oSl cglas on] S ons Sal
Soil texture K P N EC pH ocC Lime
(ppm) (ppm) (%) (ds/m) (%) (%)
55 e 895 11.4 9.52 1.2 7.7 1 18-19
Sylt-Loam
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Table 5- Analysis of variance (MS) of yield and quality traits of sugar beet cultivars in five sowing date

a8 o ,Sles EEIRVEIN V0N S Jlasul oo o

AU I 6;.,‘ Aoy 0 ,Sles SJ;?:‘ Suga;o Al Jlasl Extraction
S.0.V. > Root yield X White White sugar coefficient of
DF yield content )
sugar yield content sugar
l 3 Kk dk Kk
Rep)"’;tion 3 93.53™ 4.21m 3.55 6.74 71 8.67 80.79
sl gy b
Sowingdate 4  10652.04™ 350.95”  7.25™ 268.26™" 15.67* 159.53"
S)
Uz
Error 12 195.45 3.66 4.36 2.94 9.06 81.1
Culti‘j;r © 2 5782.91"  248.90™  31.45™ 232.53* 59.24™ 526.31*
3, x 7,0
”jé 55) 8 749.11%  26.10" 0.42™ 19.02* 0.90™ 15.91™
Uas
Error 162 149.50 4.19 0.81 2.78 1.16 8.72
g{/’“((y")’" - 16.60 13.71 5.25 16.38 7.85 3.71
0

Aoy Sy g i Jleixl sl 10 lo gixe BT 5 lo e BT 0525 pas o a4y s g 5 NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent probability,
respectively.

a3 0 ,Skee p 8y 9 CB )b S we s Sl 5o s (S SMST il)ly 4528 @l 1Al a8 8 ,Ses
P <0.01) ol o gme b a8 5, Slas 5 5 w8, 9 CudlS o b blae 1 Gz ol lid 1) juse b
L dets w8 0 Slas (e ooy B &L 5 00 YL b w8 0 Slas gl peo S Z 00 J9ox)
by 4 spi a8 o )Slae (n5oml 061 o8) o (p 3VL alSTs) o8, adlllas 5,50 o)1 s 51 (Y Jga) sl
o5, A yB 5 99 3950 0B1 5 sigilise 3l AlSTs, caldl s o (F USE) wings Ll I, S o o5 OIVE o YT
i3 5 Sl g a8l iy o Slae JialS Cely aly 0,50 Job 509 0lisS (A Jguz) o saalive (5lo cxe O
0,99 (090 Vs JJo s pgd 5 Jol wuilS &b o ol plo «(Tahisin and Hali, 2004) oo 5 o (L 5 a5
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Table 6- Mean comparison of effect of planting date on the studied traits

5 o ol
el b °’$m wbosles  als aBo Sl aasy 25 Sl S Jlasinl co o
. A, . Jlasl . _
Sowing Sugar White sugar Sugar s Extraction coefficient of
date Root yield yield content White sugar sugar
yield content

R 93.02a  15.8a 12.82a 16.90ab 13.64ab 80.07ab

4 October
Y

Ao T 886a  157a 13.00a 17.79a 14.71a 82.40a
18 October

okl

3 73.1b 12.6b 10.12b 17.24ab 13.72ab 79.19ab

November

ULJ Yo

19 58.1¢c 10.0c 7.90c 17.30ab 13.74ab 78.82ab

Nl lr\,mhr\v'

Ao 551c  9.11c 7.07c 16.60b 12.85b 76.59b
1December

LSD 7.17 0.98 0.88 1.07 1.54 4.62

Wl (gl pme B il o S e B> S il gt o 0 aS ol Sl
Means in each column fallowed by similar letters are not significantly different.

o0l aslllas wlio o8 Jl (5:Sloe annlio -V Jour
Table 7- Mean comparison of effect of cultivars on the studied traits

) s WS Slee Al B oSlee Al asys H 53 Sl 58 Jlasid (oo
pl3)| A . Jlasciu! . ..
Cultivars Root Sugar White sugar Sugar Whit Extraction coefficient of
00 yield yield content Ite sugar sugar
yield content
#7793 13.02b 10.45b 16.69b 13.35b 79.58b
Monatunno
olsT;
2 80.54a  14.50a 12.01a 18.00a 14.86a 82.29a
Rosagold
4 62.38b 10.47c 8.09c 16.81b 12.99b 76.37c
SBSI 061
LSD 5.16 0.87 0.74 0.38 0.54 1.83

5,5 (6l gime M| il o S yiiie By Sy I i b 0 a5 e Sl
Means in each column fallowed by similar letters are not significantly different.
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Figure 1- Comparison of the average interaction effect of planting date of sugar beet in
cultivar on root yield (LSD=0.8)
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Figure 2- Comparison of the average interaction effect of planting date of sugar beet
in cultivar on sugar yield (LSD=0.8)
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Figure 3- Comparison of the average interaction effect of planting date of sugar
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Figure 4- Comparison of the average interaction effect of planting date of sugar beet

in cultivar on white sugar yield (LSD=0.8)
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Figure 5- Comparison of the average interaction effect of planting date of sugar beet
in cultivar on Extraction Coefficient of Sugar (LSD=0.8)
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Table 8- Analysis of variance (MS) of yield and quality traits of sugar beet cultivars in five sowing date

a0 . Mo o8
RRJUOE JF SE ;'T SRR iy 0 pan (59,5 Sl ax o |\;|2 Ias::s
S.0.V. <2 Sodium Potassium a-n-Nitrogen Alkalinity
DF sugar
).’S” . 3 3.07 1.84 3.72 0.49 1.48
Replication
s Fl " " " " "
oo 4 8.90 1.85 13.81 3.83 2.48
Sowing date (S)
> 12 4.21 1.61 3.56 0.89 1.07
Error
~ 2 27.48™ 6.54™ 0.47" 4.80" 7.42"
Cultivar (C)
SG)C w2 8 0.77" 0.42* 0.44" 0.47™ 0.25m
> 162 24.29 0.39 0.22 0.16 0.14
Error
SN - 0.39 11.02 14.44 15.43 13.55
CV (%)

Beoyd S g iy Jleizl zolaw 1o lo gee BT g jlo s M| 042 pae o a4y i g 5 NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent probability,
respectively.
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Figure 6- Comparison of the average interaction effect of planting date of sugar beet
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Table 9- Mean comparison of effect of planting date on the studied traits

Bl &, S ey o yhe 395% Clld ax o oo 3
Sowing date Sodium Potassium a-n-Nitrogen Alkalinity Molasses sugar
YR 2.61ab 5.35¢C 2.57c 3.15a 2.66ab
4 October
o YO 1.81b 5.57a 2.71bc 2.75ab 2.47b
18 October
oble 2.53ab 5.92ab 3.55ab 2.43b 2.92ab
3 November
oLl vo 2.72ab 5.82ab 3.66ab 2.39b 2.96ab
19 November
L0 3.19a 5.77a 3.98a 2.42b 3.14a
1December
LSD 1.05 0.65 0.96 0.48 0.53

05 (5,13 sime M il e S i B Ky LIS (g o 3 AT glanaSile
Means in each column fallowed by similar letters are not significantly different.
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Table 10- Mean comparison of effect of cultivars on the studied traits

©5) SRS ey o yae 39555 Cills ax o oo 038
Cultivar Sodium Potassium a-n-Nitrogen Alkalinity Molasses sugar
#bse 2.44h 5.55b 3.25 256D 2.74b
Monatunno
RV
1.97c 5.44b 3.24a 2.38b 2.54b
Rosagold
7 3.30a 6.06a 3.40a 2.94a 3.22a
SBSI 061
LSD 0.42 0.23 0.25 0.22 0.20

5l gl pme BB il co S iie By SO gyl gt 2 0 4 ol Sl
Means in each column fallowed by similar letters are not significantly different.
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Figure 7- Comparison of the average interaction effect of planting date of sugar beet in
cultivar on Alkalinity (LSD=0.8)
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Figure 8- Effect of planting date of sugar beet on molasses sugar (LSD=0.8)
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Figure 9- Effect of cultivars of sugar beet on molasses sugar (LSD=0.8)
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