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Ziba and Yalda, the first fourth-generation monogerm sugar beet hybrids with
dual resistance to rhizomania and cyst nematode

L\cg;}l.,&; 235 c\c@“o- S cru.:bb Lo chZUa.Lw Ll c‘@\:ﬂ\b &Pﬁ)b “u‘:'l\"’"" cJUéJLA Lo
A:bu.a)l..é ;A’ 9 V&.&JU Aj\c‘:.e G;O}QD- aJ‘.«:— ‘06}1}9 J.L::- cru.fu.f:? 4l ‘Y&Lﬂé) -"j’.’

25 9 sl elado Olojle B )i b 4 5 Mol Slidions ds g0 (3ammn 5 Hb okl LS (o 5 A 5 F )
Ol ‘CJ{ (Solas

Ole 3o ¢ 5y Dbl 5 Ol ool e 5 (555108 25 5T 5 Lo S o kB iy Dl 23w ¢l ool -
Ol g 6538 g5 5 hjgel elaio

55T o Ol ¢ oy Dl gn il 5 ($303L387 55 98T 5 Sl S0 By liiond i ¢ g2 Y
'O‘Ji\ cj\j:‘: c&jjjw@jj}

Oleslus ¢ 8 Ol )3T Dbl (neks wlin 5 (655508 (25 5T 5 ol S o ki Dl 3w )l skid —0
DIl et e(6553S s 5 5 sl (Dlads

(Dl Ol Olas Ol oneb mlis SoosliS issel 5 Slados 5 e ol ydliaer Sl idw o)bskul —F
Ol Olen ‘sjjjuf@};,U,:jfT

Ole 3l Qb Ol el mlie 5 (65)5LiST 25 el 5 Dl S50 (B 5 (1) ke Dl 23w okl -V
Ol ess mle «(g553S s 5 s sl (Dlads

VRPN s s gl VFeF/ AT sl S gu sl

o>
T O LT (SR P 5@):) «z ﬁ‘sllb) o wolad G (S G “gU‘é «z “;Mw “o ‘@BJU; [ 5‘52.3‘“7 oalidole
Ll g Llogsy olew plp )3 qilf}: Coglae b LS jlae C-JLR S (:)j}h Slad yua s il 5 L AF.y -E ‘é')kso)l.a 9 b &:.35

BNV I IF(Y) 2 g eln3 QLS 38 Sladios Sasl ools &) 4 . e

STy il 0l Sl (533 9 (S N19 93 B 3 Lilog 3y (Sslow 4 Swglie Mol Wi Slendy 5o
Wlog 35 Solow 90 B 4 pglie  JHbxd OLidlod 5~ Wig <G b (538l W9 Olgiady _pl 7 [Caw Fo cBud (ol dy  Jliwd
S Nl ORI g gy Sl SR oy g Slode (b1 JWS 4 Nl 0010 ( IW S Nilod g
Cad 38 Sola ol sl gh b LIB 50 1P 9 1P Sl Sl (o Llh) sl s Qs.e}T 28 S
39 3 o Ngo ilod 4 Caoglio 35 31 o pd 4™ Olojld N 4wt (Solow Jole 90 B b &5 @ 039)T dilio
b sl 4 9 iz 35 SBSI 170 § SBSI 166 2 s 95 ds b 551 cy9f (yoll g .5k b 351 SIS o J 8™ Lol y
I g L3 Sy (95— o ulodl b (wle! g Nl 95— i a3l 3509 Tk 9 by colw!
63 9 Bl bl A3 by 9 MBS (GBS 4 o JUSD 33 o VI/TY 9 11/0 i 50 3 Khos - uBlo b bl § 4
AFIOY /15 SIAR & Khos (55 9 U 33 o V=¥ 9 AP+ Q/FB N /1Y 1 +/OF ddor b 3 ;o pSiloo b b 5
Al (Slded) 4 <O H  Soglio Tl @) commw Nao ilod yl p 38 Cwoglio 5 51 AL (Goyd Y/TY 9 17/47
4 P9lio )3gh0 dghad (SRS iy b (ol (Lulld (JS10 Lalh Saeds 4 935 (Jeglio L) ) 9 (2L
N JguS” AlSe oo 90 0l Sl Clin § S Ngo Wilos g Wikog 3 5 (S olow

i & Ko (P9l od ) ¢S slow 039IT (B yuida 1SS (So 39

CYPYYVAYENY il s.sadeghzadeh@aree0.ac.ir :J yiws sdiws 5

V04


mailto:s.sadeghzadeh@areeo.ac.ir
https://doi.org/10.22092/rafhc.2025.367748.1352

VoY Jlo Y oyled OF s «( B2 9 (2155 OBLS 50 Jlidsw gladdl ole 4 pii»

s g 3 A e )15 JalS o5k
Sl o= (Rajabi et al., 2023) 545 s
LIl Jlaei 51Y80Y Jlw s 5L sl (6l
Tl e (Pavli et al., 2011) us 3,58
2l s o G 0T gl gl o 53 s sy
PRCNE I FECNEE JNU UL gy
b el ly g5 B galasl gl L
Ol 31 iblin 55 5L o dsl 011 55 olew o)
(Izadpanah et o ,)LKen 5 olus | Lo 5 oo
gl 02 0T 252 ladns 5 3,18 al., 1996)
A OS5 iST (ol e Ak
(Arjmand and Ahun Manesh, 1996)
Ghlie Lilegses ol 5STy 0 28 055
(sl gaOlwl) 5 5i8" O 8 (6,8 e
5 Ok 3 5 Ol coliile S o8 Ol b )3T
251 b s I Olul & slaikul I bl
L5 Llesz) olaw 8 el ol 8 5
o) ol I 3 aSh 0355 O o) atses
2ol oo 5 ee Ol soan S )las
aled Olgr (sla)s-iST iy B ydiier ¢l 55
(Tamada, 1999; Lennefors et al.,, >,% .
. 2005; Galein et al., 2018)
(Heterodera schachtii) & 4 4o L5las
el A8 ity J guaes S5 (5 L5 K
b Ol ey 1 i aS (g sba
Aoy o ol et s s a |y i Sl
Eel ulg e sl ol .(Moore et al., 2009)
S 3 S 3 Shos 53 s 5 1B SalS

Lg.s\_.,a.:é\‘,;;u‘\_?;;ﬁ):):‘,_&.k_ﬁ)xb’-

.

dodio

5 gl L (Beta vulgaris L.) 13 e
(FAO, 2024) ;LS & gakus F/0+ Uslre i8S
Sl Sl 50318 53 bl J grame S
a1 Olgr S g 5l Ao, 1 B Y L i oS
(Ribeiro et al., 2016; 4 as o jolas s o
gblie 53 buee 457eLE 1. FAO, 2024)
L 31 S Olsioa g5 5 o ST Jutins
gl 52 Sk S o s S5 A Lo
5 ple &Sy (LTI 5 adar Sl sdns
48 8 LS 4 jadue LI 5 ol (Jame Ol 5o
(Salazar-Ordéiez et al., 2013; 5,5 .
« s bl=d 4 Duraisam et al., 2017)
il (gl A e ol lals i
dns 3345 033 gh sl A5 (Sl 5 55 Slas
e 02 elasl S Sl gle Sl
S o e |y gl

CiS s bl L 2l 5 S
;&6@1@u®uﬁ@f;m)%
735 J=8 Olme 4 ) Jgmamee CdeS
Ll 5 Lilegy Ol opl 53 b oo S
Slo s 5 Cmsatl 51 A8 jlinr G A 5
(Hassani et al., 2024) Lo I3,

323 Gl 50 48 Ll ) (s)bes
S oo e 658 G,B&JM,:}@\
(Tamada and Baba, 1973; Tamada, 1975)
23 A i e (6 plen S5 03U ) b
¢«(McGrann et al., 2009) c—uf slex oli

Cl 5 See OT 1 b oyl Ol oo 457 (5 geits



..... 5 poii ol o o3 Sladh e il 5 5

o Comd Caglts Sl 9 60k iy ) ks
il aes gl S Jale 53 L oS
23 st 5 B Ceslaa Il 5 Lo glads s
I G Ao LS 5 Llag 5 SHlos 95 1l
Mt le 4 5L iS5 das s Olid 55
Slre ol S & Jlg ladin) L glard
o=l s s e L (6 555LES
Gl o Coaglie 55 Shee b5 canlllas
Solas o o301 Loyl 5> B i )5 5

Dy e Ll 9 Loy 3 5

W w33 g lge

P dlge

L eosse slad s 4 5 Mol 1
VS s b e e oSS a1l
g amemer 53 el 0 0313 OLES 4ot sbay
FC201 mazr Sl el S S 45 5 shatens
FC30L ez Sl e 5 Y sl 3ltes
Alme alislel on a oo 5 Y e sl
bl Y aw 51de €869 Curax I 5 AOT
o 5 ,s Jlsl 5o LOT Hd &5 s Sl
Sl s s S Sl ac e 43 VS
odaT Jasas (650 yamali bl 5 YAV JL
Slapsie 5 L sl slacn¥ (S0 sl
L sle ol S R 5 g Blse 2
Ll 53 (GLedlos ;S plasl 51 g . o131
Y S 5 5 ol S R s 5
3 s ol il ke
W3l JEst 5 Ll 4 s 6,1 eyl

\ld|

3 e 4y OT A5 53 (6 Ol
a5 L 0T 1 (3 Sl Ol A5l
Sl pitia dpy3 0 L5 Y ;‘;J}JTdu
o A 50 AL (Wrright et al., 2022)
NG PRy NE P
‘)bwlﬁfcvguéujajTjaﬁ}
Ca 5 sl Ly 53 ot 5 00 e 3l
Spdodsawl OLalS js S5k s s,
ke ol 2,k 51 (Wright et al., 2022)
plo b vgas g Sasdlda sy Olals
S o s3S L iy J—alse
(Poindexter, 2011; Wright et al., 2022)
Ll g1 0T Gblg 5 ST s il 8 e
Solas 50 0 1 0T (amms Calibes Lol 51
S o o3 (15 Sy ke 53 5 M

=l Al 03 S G ke laed, P
SMok (6555LES (sl i plie Dl A
e psliae slagdy anw g Lol v sl
S s o EalS 1 galasl Ol )lus
3 o S ) b p g o (Sl
s o LBl ) Jaseal oML
Ll § oo o, o) (Saremirad et al., 2020)
53, Ses a0 ol S OLiabl LB
el 0 ) g s il |, Sla eoas
ST e |y S g ) L

poise A 95 da Al cpl 4y ey s
Jed Slaedy et sl Ol gy il 5 L5
Ol Bl dn g ST s LB ke o)l

b 3 ear Sl o)) s (slags) Juls o



VoY Jlo Y oyled OF s «( B2 9 (2155 OBLS 50 Jlidsw gladdl ole 4 pii»

s 3l JUast gl anks oSG 4 Olisles 5 oS R 2 oL YAV Jle g e o
Slaad 1 sy slawis Slidles 8 plesl a palie Olsdles , 8 alls ¥ &S
LY W S R S SO P T N W R E S1- uS Ced Ctws M g0 Llas 5 Llag 3,
CC,_«;‘JJ.f 6).3\_& L;\_b-‘-\_?j: 6})‘}‘ -1_149- BE) Mwm‘ 4_9)]6‘).5920760
Sl 5 s )l e ke 5 s el s S SISl glaa iy OYAA Jw g
sl Jast Y sladto 3l (g3law o b 4 Ll S Ko
a‘J_o.AA_vLSJ__JgJJA C,_."VSjC869)FC301 FC201 r)j)_.ﬂ f)'\—ﬁlC,._J.a.‘»MJw\: 4\.:‘)‘,:&' | WY L
SUSai a5 3 blise s < }
YYVVYY
ot ekt 3 Y L
(S se S b 5 Blag s 0 Cnglin 03 5 g bl p oo bl U2 <
YYVVYY
. . . . ) <
sl s e Sladider GLald 5 2l ()55 5 et 5SS < a0 Jl
YYVVYY
. i L <
Ayl Sl s Ul 5 e 5 slaiidr Hd 2SS < g Jla
YYVVYY
. - <
Ayl Slabad 55 05 520 e 5 sla ol S i g8 < v Jl
YYVVYY
Ll 5 Liles sy 4 pslie 0Lsblos 18 0V 5 ol &S L ydor (la ol S S 330 51 ol S ol 48 < Y L
YYVYY
- = - - . - <
.L:;u,;_,@u,slJz_ljgz,;;n;,s\C}qup@wyuwt;wgum;,ﬂugb,l < 1¥44 JL.
YYVVYY
Sole 33 2L K @I Loyl b 55 adkate Cda s Canie slady e 2105 S50 e 00T
Sl 5 S ylad 0 g <
(05 5ol e T Sl ) (B me S D8 L 3L

203 68 53 Caglin LIy 5 L5 By o)l b o550 Sl pmp (Dol s, ) JSC
G M g0 Ll 5 Ll s 55
Fig. 1. Breeding process of Ziba and Yalda fourth-generation monogerm sugar beet
hybrids with dual resistance to rhizomania and cyst nematode
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Table 1. Characteristics of fourth-generation monogerm sugar beet hybrids and check

cultivars
5 53 o 5 53 e
“‘-“’ Pedigree *f Pedigree
Genotype Genotype
P Q 3 7P Q 3

SBSI 166 (Ziba) 940033/940102 51-920760 SBSI 172 940033/940184 S1-920760
SBSI 167 940023/940106 51-920760 SBSI 173 940132/140184 S1-920760
SBSI 168 940033/940132 $1-920760 Shokoufa Tolerant check
SBSI 169 940047/940170 $1-920760 Nika Resistant check
SBSI 170 (Yalda) 940107/940170 S1-920760 Fernando Resistant check
SBSI 171 940102/940171 S1-920760 BTS213  Resistant check
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Table 2. Sugar yield of fourth-generation monogerm sugar beet hybrids in preliminary yield evaluation experiment

LY KLy o s G s ) Sos Shas rIEY) Ny o s G s ) Sos Shes
Row Code Pedigree Sugar yield (tha®) Row Code Pedigree Sugar yield (tha™)
1 BTS213 Resistant check 15.17 24 35541 940023/940107//920760 "S;" 12.61
2 35555 (Yalda) 940107/940170//920760 "S;" 14.40 25 35565 940023/940184//920760 "S;" 12.53
3 35535 (Ziba)  940033/940102//920760 "S," 14.39 26 35548 940047/940132//920760 "S;" 12.51
4 Cactus Resistant check 14.24 27 35562 940106/940171//920760 "S;" 12.48
5 Fernando Resistant check 14.21 28 35571 940107/940184//920760 "S;" 12.31
6 Succara Resistant check 14.15 29 35566 940028/940184//920760 "S;" 12.25
7 35572 940132/940184//920760 "S;" 14.09 30 35533 940023/940102//920760 "S;" 12.23
8 35547 940033/940132//920760 "S;" 13.75 31 35540 940047/940106//920760 "S;" 12.15
9 35552 940047/940170//920760 "S;" 13.74 32 35534 940028/940102//920760 "S;" 12.14
10 35567 940033/940184//920760 "S;" 13.74 33 35553 940102/940170//920760 "S;" 12.12
11 35561 940102/940171//920760 "S;" 13.65 34 35559 940033/940171//920760 "S;" 12.09
12 35537 940023/940106//920760 "S;" 13.62 35 35543 940033/940107//920760 "S;" 12.03
13 35558 940028/940171//920760 "S;" 13.53 36 35545 940023/940132//920760 "S;" 12.03
14 35542 940028/940107//920760 "S;" 13.52 37 35538 940028/940106//920760 "S;" 11.98
15 35568 940047/940184//920760 "S;" 13.44 38 35569 940102/940184//920760 "S;" 11.94
16 35551 940033/940170//920760 "S," 13.38 39  Shokoufa Tolerant check 11.90
17 35564 940132/940171//920760 "S;" 13.24 40 35556 940132/940170//920760 "S;" 11.74
18 35549 940023/940170//920760 "S;" 13.23 41 35544 940047/940107//920760 "S;" 11.61
19 35554 940106/940170//920760 "S;" 13.21 42 35557 940023/940171//920760 "S;" 11.47
20 35570 940106/940184//920760 "S;" 13.14 43 35536 940047/940102//920760 "S;" 11.23
21 35563 940107/940171//920760 "S;" 13.05 44 35539 940033/940106//920760 "S;" 11.06
22 35550 940028/940170//920760 "S;" 13.03 45 35546 940028/940132//920760 "S;" 10.46
23 35560 940047/940171//920760 "S;" 12.98 - - - -
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Table 3. Combined analysis of variance for white sugar yield of fourth-generation

monogerm sugar beet hybrids.

¥ gl @hiT ey Slaye ez Sla o e
Source of variation df Sum of squares Mean of squares
Environment Lo~ 13 5283.20 406.39**
Error 1 Ysls 42 288.70 6.87
Genotype wsss 11 286.28 26.02**
Genotype x Environment L. x_ss; 143 863.96 6.04**
Error 2 Y gl 462 1393.33 3.01
**: Significant at 1% probability level. Ao y3 &S5 Jlez prlaw 3 s e 1k
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Table 4. White sugar yield (tha™) of fourth-generation monogerm sugar beet hybrids at seven agricultural research stations during the
2021 and 2022 cropping seasons

s NVED Sl PRI oliile S° Oldas 55,8l JS oKk
) Karaj Mashhad Shiraz Miandoab Kermanshah Hamadan Shahroud Total mean
Genotype ol NG

2021 2022 2021 2022 2021 2022 2021 2022 2021 2022 2021 2022 2021 2022 Value Group

SBSI 166 (Ziba) 12.80 15.59 7.13  7.03 11.20 8.00 10.59 12.28 1353 12.13 8.97 13.88 6.33  6.02 10.39 a

SBSI 167 1148 14.94 9.83 9.53 10.70 6.86 8.87  8.76 13.25 12.18 7.05 933 5.17 593 956 ab
SBSI 168 10.43 14.85 7.13 479 10.26 7.55 10.10 12.52 12.12  11.63 6.53 11.60 540 5.66 933 ab
SBSI 169 10.24 15.46 552 7.80 9.53 7.27 9.27 1232 12.12 1321 6.15 11.75 6.18 4.79 9.40 ab
SBSI 170 (Yalda) 11.58 14.77 9.14 9.40 10.81 7.78 9.41 9.55 13.16 14.38 7.84 10.37 5.76  5.37 995 a
SBSI 171 11.88 15.43 8.83 7.59 9.25 811 12.70 10.07 13.36 14.98 6.63 12.27 501 576 10.13 a
SBSI 172 11.76 14.78 940 751 9.08 7.18 894 991 12.09 13.74 7.08 12.19 452 7.08 9.66 a
SBSI 173 9.80 14.72 8.07 781 9.28 7.73 854 954 12.98 1297 6.66 11.87 505 550 932 ab
BTS 213 11.83 10.26 795 7.39 10.21 4.73 11.84 10.74 13.17 1292 3.87 8.70 6.85 494 896 ab
Fernando 9.82 16.29 10.73 8.42 1095 8.99 8.94 10.44 1497 14.69 408 11.91 711 497 10.17 a
Nika 10.19 17.09 785 7.17 10.22 8.45 10.38  8.73 1250 13.56 3.76 8.78 6.20 6.33 937 ab
Shokoufa 8.25 1495 537 5.25 10.17  8.37 737 898 11.16 10.58 3.82  6.20 418 4.66 781 b

I 3 &S ezl o 53 (6l e D3l (Sl (slals iz g0 5T bl 1 025 2k U5 syl slaSibee
Means followed by the same letter are not significantly different at the 1% probability level according to Duncan's multiple range test.
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Table 5. Reaction of fourth-generation monogerm sugar beet hybrids to rhizomania

and cyst nematode diseases

g B o M g LS
s Mashhad Shiraz Cyst nematode
Genotype slaws (heyd) Juold 5 jesls
2021 2022 2021 2022 Number Female index (%)
SBSI 166 (Ziba) 3 (R) 3(R) 3(R) 3(R) 40 50.97
SBSI 167 2(R) 3(R) 3(R) 3(R) 18 23.43
SBSI 168 3(R) 3(R) 3(R) 3(R) 39 49.19
SBSI 169 4(MR) 3(R) 3(R) 3(R) 33 42.23
SBSI 170 (Yalda) 3 (R) 3(R) 3(R) 3(R) 27 33.81
SBSI 171 3(R) 3(R) 3(R) 3(R) 19 24.16
SBSI 172 3(R) 3(R) 4(MR) 3(R) 14 17.72
SBSI 173 4(MR) 3(R) 4(MR) 3(R) 20 25.55
BTS 213 2(R) 2(R) 3(R)  3(R) 15 19.37
Fernando 4 (MR) 3(R) 3(R) 3(R) 16 20.17
Nika 3(R) 3(R) 2(R) 3(R) 29 36.52
Shokoufa 4(MR) 3(R) 3(R) 3(R) 32 41.25
Susceptible check - - - - 78 100

R: Resistant, MR: Moderately Resistant.
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Table 6. Results of research-extension trials for Ziba and Yalda cultivars across different studied regions

5 O 3 ) s 5 Lo i S s Shas G oclass S 55 55) dals (slagd) L S5 Slae (4o 53) dals (slagd ) & oo o S5 Shae sl O o
o= Ziba and Yalda white sugar yield (tha®) W sty White sugar yield of check cultivars ~ White sugar yield difference compared to the check cultivars (%)
Location - Check cultivars o -
Ziba Yalda (tha't) Ziba Yalda
Asia 9.42 24.67 2431
Brigita 11.71 6.32 5.87
KCa’ij 12.50 12.44 Dena 9.42 24.60 24.24
Nika 10.92 12.60 12.18
Shokoufa 10.23 18.19 17.80
Asia 9.49 9.63 6.97
s Brigita 9.37 10.78 8.16
Kermanshah 10.58 10.21 Dena 8.62 17.93 15.52
Nika 941 10.34 7.70
Shokoufa 8.57 18.41 16.01
Asia 9.45 17.83 16.52
= Brigita 10.54 8.35 6.89
Avérfige 11.50 11.32 Dena 9.02 21.57 20.32
Nika 10.17 11.57 10.16
Shokoufa 9.40 18.26 16.96

Sl GalejT s wlal 5 3153550 gl S palae -V s
Table 7. Required fertilizer amounts based on soil analysis results

0537 o5 S Je s Sl g = ey O 5
(Sl o FAS 530 5 k) GG 5305 5S) (S p S8 5305 ) OESa 55 p k8 (S p SAS 5508 ) (S 55 0 5 5kS)
Nitrogen (ppm) Urea (kgha) Phosphorus (ppm) Triple superphosphate (kgha) Potassium (ppm) Potassium sulfate (kgha')
<5 300-400 <5 200 <100 300
5-10 250-300 5-10 150-200 100-150 200-300
10-15 150-250 10-15 100-150 150-200 150-200
15-20 100-150 15< 0 200-250 150
20< 0 - - 250< 0
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ABSTRACT

Sadeghzadeh Hemayati, S. Taleghani, D. Soltani, J. Darabi, S. Hassani, M. Fasahat, P. Rezaei, J. Sharifi, M.
Azizi, H. Hamzeh, H. Nadali, F. and Sarmirad, A. 2024. Ziba and Yalda, the first sugar beet monogerm hybrids of
the fourth generation with dual resistance to rhizomania and cyst nematode. Research Achievements for Field and
Horticulture Crops Journal 13 (2): 159-175. (in Persian).

In the development of new improved cultivars, resistance to rhizomania disease was
confirmed in both paternal and maternal parents. To achieve this, 40 single crosses were used
as maternal parents and crossed with a commercial pollinator parent resistant to both
rhizomania and beet cyst nematode diseases. Following preliminary evaluations, eight hybrids
were selected for further study. These selected hybrids were compared for yield in a value for
cultivation and use test conducted in 2021 and 2022, using a randomized complete block
design across seven locations infected with one or both disease agents. Simultaneously, all
hybrids were evaluated for resistance to cyst nematode under controlled greenhouse
conditions. Based on these evaluations, two hybrids, SBSI 166 and SBSI 170, were selected
and entered an on-farm study as Ziba and Yalda, respectively. The on-farm study revealed
that the Ziba and Yalda cultivars achieved average white sugar yields of 11.50 and 11.32 tha”
! respectively. This represented a yield advantage of 6.89%, 10.16%, 16.52%, 16.96%, and
20.32% compared to the control cultivars Brigita, Nika, Asia, Shokoufa, and Dena, which had
average White sugar yields of 10.54, 10.17, 9.45, 9.40, and 9.02 tha™, respectively. Regarding
resistance to cyst nematode, the Yalda cultivar exhibited resistance comparable to foreign
control cultivars, while the Ziba cultivar showed resistance similar to domestic control
cultivars. These diploid monogerm hybrids, resistant to both rhizomania and cyst nematode,
are suitable for spring cultivation across various regions of the country.

Key words: Sugar beet, Infection, Disease, Resistant cultivar, Sugar yield.
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