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Table 1. Results of soil test
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Table 2. Hybrids and full-sibs families studied in drought and

normal experiments
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Table 3. Genetic analyzes of full-sib families in drought and normal stress experiments
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Table 4. Genetic analyzes of hybrids in drought and normal experiments
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La Suc | RWL RWC Ms Pur WSC Alc

K/Na K Na SY WSY SC RY

Y . . Y Jsb IFY XA -]
. A v . VY LA

XE W XY YE D YE Yy Sas
S SR o YL/ S Y ey

sl 045 Al (1S0le 1515 )3 (coges iy 9 O J3ly 3 (a5 (i) (S bl
@jl N ‘M,\Mj & oy Cand :K/Na .ML; Oliwe K ot 3o Na wid (2Bl 5Slas SY (alld 18 5 Slos WSY wid jle : SC iy 5)Slas RY
4 yauwdl O g 30 RWL ¢ gomd Ol (glgizme RWC ( odlo 38 o3 (MS «Cupi ogls PUT ¢ Jlascil [ 08 wus ) (WSC ol SLB g i 2AlC w0 pie

9 ommilin] ool 0ABBS e cpl 3 (Solite @l
Slao ) 0)f Jos 0 5l (BT jslatoty (FV) oSen
ww g prigse sy (nY gy M ggine g Ay 0Shes
b gl s SW ) wB)uise adslod g5 dse liles,S
0l )13 (S5 s g 4jad 050 e 93 5 Jlo 9

Sy paw Colwe lla Sy obls (asls Sucl Sy
Al adyy 08lae g 0 LIPS L B ggme &S
T Sy p M ggme & by QTLS &y (V)
35 (2B b ol Ke A8, pojseg S 4l pgjgegyS


http://dx.doi.org/10.52547/jcb.13.40.151
http://jcb.sanru.ac.ir/article-1-1240-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-22 |

[ DOI: 10.52547/jch.13.40.151 |

oy

oliBlesS A o B L ladllas 3 (V) oySan
O by pyigse sy Y Vo9 p)igise
9 Ojg Jold aday @ by Slio cllyy 5 pbaSy
Codle Sl 4 gl g (owyp |y S osle e g ady) slad
Cho ¢lp G caldle g ady) jlS 5 o5y Slas Sl
Om oy D (D) Bgignl 3,5 o)l Sis oole Hlade
P Bhpes CudS g adyy 08les 59y p pily S
Szl g ke ads) 5,8es )3 (5 Jos 2p9lp 9 2B )uiiy
0F Bl Joo &5 W28 (1S AS)ui CuiS
Sl &5 J)9053 33 (g yrd Cuponl i) 3Shos gl
Frre adyy (&5 izl g 28 ke lp 0 I8
5 sy byl (M) ghles 5 o) g
AB)uiy ) ped Sl cwlie lan e ololis
9 Syl wile Kjelgdyee Clas (gl M) salin
5 s 15le Lo & bgy o i Sy 5 45 i)
3929 2Vl ogad iy S8 Jlasil cops
38des ) Sl (4l (o9t s phicdlyy Ll udh
Jdo 4 Ylan!l a5 0y yoao s 0 Mt 18 > Sloe ¢ 43
g e Lulyd 5 (o) py90 slacuip g9 > S

DT ey 35 g, 51 oslizal b (YA) olyan 5 1S,
W le ) 3 8lee Claw (Syf Adlas gl a8l
9 0pa0 (950 9 o eely Jold Copd §pde (slj2]
T on @l glcend by Wil ady) YL Clas
Sly &5 83,5 WS uBjise iy 9 O-ype oy
Oior 9 Al lacend iy sy 3Skes i
5 g (el bly Sl e cudle puibyly opae
g adyy Ojy Clae Glp pegad iy e
Ul 2o VOIY 5 FY g 4 ]y Ll slacewd
25,8

oS ol s 28 Sllllas jo (F) oh)Sen 5 (6ol
Jloisl g 5> Jlasmtol LB 455 (gl ol il
9 i S8 3)Sles gy Lo WY w3 9 do)d iy
Slp opad by uizen g bliae 18 e
gaw i g Jlasdel JB S8 b le clio
ol Mie Slae 4dy gly g 039 jboline duopd VY Jloxs]
lizl 3550 b (¥7) e 5 o) oizran 292 ol
P Jpaze CubsS g ol Clie gpdicily 5 bl
o Caoyd gSls hgy 5l eolatel b a8 uis slasdgs
Slao ly 0ad 25l (oges (5picily oAl S
Loy3 VA g YW SV 1) dBobo elis)l gty jlad cady; Jsbo
H3)S )l

@Yl eges @il (Y0) ohlSen 5 bl
JyS > a8 sl plas g w8 ()15 ada) Jsb il
3 ey By (Gl e SISl B ady) Job cdeo
g Ao sla8 Olio lyy (imen ABb e (LAIEI Sl ]
s S St o) il Gl b glas)l
o) i)

o A 5 sl 11 o a5 dmallis
Ve lio) ¥+ o)leds /o3 g Jlo /ey LS pMol acliimgs,

s Jls 93 y2 )3 1) of sl it S 18 gl s
ab s uB e g adyy 2,Sles (gly b gme
il Jos 4y (S55 (uilly jl (SasS pice oS Jlb o
Do 4l olais! o)

bulyd cov pogad phcilhy Ol (M0 S
ob )l Olados i ;> Jgeme bulyd 4 Cons iS5
O ke 1 (S b pan Je ol (FF)ewl
bulyd cod ialdl bly Gl g s pdcdlyy Hluds
oo J§' (10)3 V1) (pogad spdy Shily plie 29
Otz cpl 03,8 0 )Ll i byl cod A8 s Sl
ge Slae ogad phcihy Sl Gl cldyle
@ dg b ain)S (S s cldlas 4 cuwns 1) oy
02525 oy pale Cdio b (5 piicdlyy 4
wdygly oplply (VY) Wb bl o) ylus cod
ey (VW) Mdlbie w2g il 5 Syn lad ib)ly il
(YF) 5,5 plosl blasl b cunl oo gols
AL adyy o)Slas g o5 (woli8l 3L AB gaie &S ]
Olas (FO) ohKen g Cueul (F+) 235 0 J,u8 clle
Ly YA 5l oolasiwl b 1) 08 )05 oS g ely; calises
5555 5355 o 33 53 AByie Ay A Y Jols
by plis byl s ol H3 (S5 Julodgay jo5 390
5 adsy Gip SRS 5 Il b (K55 il o5
Cod e Sloa plail & ddy ) Cund g A8 lgioe Claws
2 (0) Bl cwl edg aiuljbl (Ss owbyly U
olidlo,S oY g g ey Y O om S
Soyn > SlasMo LB (Sij g 4 8,05
oo Bl Cund Sidiles 4 bgype Clas sl eadales
@ Cond Glishd,S Sy jiin I8 4 gy &S
Slalas )‘l Lg)L.,w.g 2 .3)5 o)L.f:sl Ll 5 d).}Lo dL:aL};.\J
Slgze cilyy a5 Conl 0030)F asuine M8)Mae 4LbIS
by omjore s (yod g (oialfl e jobay ady) 28
e Sy wbyly S byl edge cudle Sl
Sfdes el 3 ogad Sl ©8 g il
sz b ady) oiastisiel 5 el quide Clle & cul
Canl o] sximd L yol opl a5 ol poss BB Glsesl 0,90
O o gohe e Gl S8y pbly oS
Mol &5 8)3 aseis (A) JweS (FO) 2)b Cuedl Claw
Slgze & s gyt 18U ady) 0,Sles g 18 5 Shos
45 5,8 ssalie 15 (V) SHle g (FY) Conl atily B
b yieS Gliee 4 g ddyy 3,S0ee b coaday 1B 5 Sles
90 ;o Mol jelaiedy il Al (Siwed A3 (gloioe
Sloyed Sl w4 um.;l)s‘ 05 Jes b Cho g4
5 omyS ol ol dlpiin oS Mol buy i


http://dx.doi.org/10.52547/jcb.13.40.151
http://jcb.sanru.ac.ir/article-1-1240-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-22 |

[ DOI: 10.52547/jch.13.40.151 |

2y DU g gl 18T e iy dmellie

VoA Jloyi 5 (Sutd Lulpd 3 b jie (S 5 (o8 Clio (S slayiehly ()

2510 G iy (i 29500 Mo oS jsbolon
Omb ady) S9igdsdyee Clin (lp K> wlllle 5> 0nd
..\)]94@ oddodnlie dlbus‘.{u 9 .))1.) L.AUUQA Glallas
3sln ey b aB)a eyl g Gglate I 8L
Jlo S5 pols iagh aSul 4 e ail s pdiedlys
ol oA ])?1 e Ja;l).w 5l rel.\f,m ‘5]);. OK&) e 9
g be g Gl om Jlie Sl Jlinl vy cle o
o Vb g eyl Sl (g 3bj B 4 (inen
i U lagspdhcdlyy ol 2yl plie ¢ Su5 bl
asls oplply Cwl sdelcuddy aBly lade )3’:5))3:
Jlite S 2gd IS5 e W g Jlo ) Giule]
gly wolie g 3980 Mo i J1l cgiXlacee
A5 daled 05 Bly pdlie 4 oo pdicdlys ond
OlSal s b lalllas 6565yl 50 oS 58" s Wb puizcen
Ol B oly Lilial 1y j1SS o a5 Clialie o )] )SS slass

IS (S 5 doma

bow jl Lol Ss5 slinl @bls oS b lis adllas o)
dalllae doil (0 g Cansd peend BB (IS E 4 LD
sblaoe cov sy 5 LY (Se8) b Shy
Slao (S5 sloyiehl cpass (VA) 25l ol pen (¢t
Sl Gobpoe 5 pamlupe (Shb ek ) e
ool LB W8 adeod sl yun D g
Lﬁbl?.)' J.n‘}f— USW_») u»jl,{)]g dl}?‘ Cawyd (pmedT 50 .J.S)]J
SxSoilul (hsy g9 cdnaly 3l 48,5y diges 0jlul alasjl
Bl plly (oS 555 e drime bl b da iyl ]
Jie (slyp )y GiE (il 3929 9 (55 S cdral> ]
Olae Ol dly cul (San lase S Gollas byl yi
Lolpd b g amd Ll wypoyse slacuipl om0 )
Slao (S55 95 jep R coge Cglhasl e
(¥Y) 25

&>

© N o o

10.
11.

12.
13.

14.

15.
16.
17.

Dy5l Cawddy 1y (645 pize ol

&l
Abdollahian Noghabi, M., Z. Radaei Al-Amoli, G.A. Akbari and S.A. Sadat Nuri. 2011. Effect of
sever water stress on morphological, quantitative and qualitative characteristics of 20 sugar beet
genotypes. Iranian Journal of Crop Sciences, 42(3): 453-464.
Ahmadi, M. 1992. Evaluation of quantitative traits in plant breeding. Publication of Research,
Education and Promotion Organization of Agriculture, Iran, 71 pp (In Persian).
Amiri Oghan, H., A.H. Shirani Rad and F. Shariati. 2020. Inheritance of Winter Oilseed Rape Fatty
Acid under Normal and Late Sowing Conditions. Journal of Crop Breeding, 12(35): 113-124
Amiri, R., S. Vahedi, M. Mesbah, M.R. Bi-Hemta and V.A. Yousef Abadi. 2009. Investigation of
genetic variance components of agronomic traits in germplasm of monogerm sugar beet, Agricultural
Science, 19(1): 77-87 (In Persian).
Antonov, |. 1985. Effect of parents on yield and quality in hybrid of sugar beet. Plant Breeding
Abstracts, 55(2): 1146.
Bates, L.S., R.P. Waldren and I.D. Teare. 1973. Rapid determination of free proline for water stress
studies. Plant and Soil, 39: 205-207.
Bosemark, N.O. 1993. Genetics and breeding. In: Cooke D.A. and R.K. Scott (Eds.), the sugar beet
crops, science into practice, Chapman and Hall, London.
Campbell, L.G. 2002. Sugar beet breeding and improvement. In: Kang, M.S. (Ed.), Crop
Improvement in the twenty-first century, Food Products Press, Binghamton, NY.

Cattivelli, L., F. Rizza, F.W. Badeck, E. Mazzucotelli, A.M. Mastrangelo, E. Francia, C. Mare, A.
Tondelli and A.M. Stanca. 2008. Drought tolerance improvement in crop plants: An integrated view
from breeding to genomics. Field Crops Researches, 105: 1-14.

Chaparzadeh, C., R.A. Khavari-Nejad, F. Navari-l1zzo and R. 1zzo. 2003. Water relations and ionic
balance in (Calendula officinalis L.) under salinity conditions. Agrochimica, 47(1-2): 69-79.

Curcic, Z., N. Nagl, K. Taski-Ajdukovic, D. Danojevic, Z. Stojakovic and L. Kovacev. 2013. Genetic
diversity and combining abilities for root of sugar beet pollinators. Genetica, 45: 361-368.

Falconer, D.S. and T.F.C. Mackay. 1996. Introduction to quantitative genetics. Longman, Harlow.
Fathi, M.R., M. Mesbhah, Z.A. Ranji, S. Vazan and E. Farokhi. 2008. Evaluation of general and
specific combining ability of sugar beet diploid pollinators. Sugar beet. 23(2): 151-162 (In Persian).
Hashemi, G.R., A. Farnia, M. Rahnamaeian and M. Shaban. 2014. Changes in carbohydrates and
sugar yield in sugar beet (Beta vulgaris L.) under different biofertilizers and irrigation closed time,
International Journal of Advanced and Biomedical Research, 2(8): 2350-2355.

Hallauer, A.R. and J.B. Miranda. 1982. Quantitative genetics in maize breeding. Pages 46, 195, 200
and 201. lowa State University Press. Ames. lowa. U.S.A.

Hoffman, A.A. and P.A. Parsons. 1991. Evolutionary genetics and environmental stress. Oxford Uni
Press, New York.

llikaei, M.N., P. Habibi, D. Foroozesh, D.F. Taleghani, A. Rajabi, S. Orojnia and M. Davoodifar.
2012. Study on quantitative and qualitative traits of different sugar beet genotypes under drought
stress condition. Journal of Agronomy and Plant Breeding, 8(4): 127-144.


http://dx.doi.org/10.52547/jcb.13.40.151
http://jcb.sanru.ac.ir/article-1-1240-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-22 |

[ DOI: 10.52547/jch.13.40.151 |

w2y P g sl 181 e )b somallae
108 VEeo e F ala a3 Lo [ossly5 aLS ool aolitiangs,

18. Jamshid-moghaddam M., E. Farshadfar and A. Najaphy. 2019. Estimation of Genetic Effects for
Different Traits in Rapeseed (Brassica napus L.) using Line x Tester Crosses under Water-Stressed
and Well-Watered Conditions, Journal of Crop Breeding, 11(29): 17-28 (In Persian).

19. Kacser, H. and J.A. Burns. 1981. The molecular basis of dominance. Genetics, 97: 639-666.

20.Kolaee, H., S.B. Mahmoudi and M. Hasani. 2010. Evaluation of resistance of beet breeding lines to
Rhizoctonia root and crown rot. Journal of Sugar Beet, 26(1): 31-42 (In Persian).

21.Maclachlan, J.B. 1972. Estimation of genetic parameters in a population of monogerm sugar beet
(Beta vulgaris L.). Analysis of a diallel set of crosses among heterozygous population. Irish Journal of
Agricultural Research, 11: 327-338.

22.Mohammad Salehi, M.S. and P. Vojdani. 1998. Investigation of some genetic characteristics in a
number of rice cultivars. Abstract of the articles of the 5th Congress of Agriculture and Plant
Breeding, Seedling Breeding Research Institute, 77 p (In Persian).

23. Morant-Manceau, A., E. Pradier and G. Tremblin. 2004. Osmotic adjustment, gas exchanges and
chlorophyll fluorescence of a hexaploid triticale and its parental species under salt stress. Journal of
Plant Physiology, 161: 25-33.

24.Nayyar, H. 2003. Accumulation of osmolytes and osmotic adjustment in water-stressed wheat
(Triticum aestivum) and maize (Zea mays) as affected by calcium and its antagonists. Environmental
and Experimental Botany, 50: 253-264.

25. Niazian, M., A. Rajabi, R. Amiri, S.M.M. Mortazaviyan and M.R. Orazizadeh. 2013. Genetic study of
some morphological traits of sugar beet root through diallel analysis and GGE biplot methods, Crop
and Horticulture Breeding, 2(2): 87-92 (In Persian).

26.Niazian, M., R. Amiri, S.M. Mahdi Mortazavian, A. Rajabi and M.R. Orazizadeh. 2009. Genetical
analysis for yield traits in tropical Beet using of GGE-Biplot analysis of Diallel cross data. Journal of
Crop Breeding, 1(4): 77-94 (In Persian).

27.0ber, E.S., C.J.A. Clark, K.W. Jaggard and J.D. Pidgeon. 2004. Progress towards improving the
drought tolerance of sugar beet. Zuckerindustrie, 129: 101-104.

28.Ogata, N., K. Taguchi and M. Tanaka. 2003 Half-diallel analysis for yield components and top traits
in self-fertilized O-types of sugar beet. Abstracts presented at the 2003 Join Meeting of the ASSBT
and IIRB. Hayatt Regency Riverwalk. San Antino, Texas USA.

29.Pant, D.P. and T.B. Singh. 1993. Studies on variability, heritability and genetic advance in three
cycles of selection for two population of sugar beet (Beta vulgaris L.). Indian Sugar. 42(11): 859-863.

30. Parvizi Almani, M., S. Sadeghian, Y. Fathullah Taleghani, and R. Mohammadian. 1998. Assesment of
drought tolerance indices for important traits of sugar beet. Abstract of the articles of the 5th Congress
of Agriculture and Plant Breeding, Seedling Breeding Research Institute, 13-19 (In Persian).

31.Rajabi, A., P. Pirnia, R. Amiri, M. Ebrahimi and M. Aghaeizadeh. 2013. Assessment of heritability
and identification of suitable hybrids for late sowing in sugar beet. Journal of Sugar Beet, 2 (29): 163-
174 (In Persian).

32.Rajabi, A., H. Griffiths, E.S. Ober, W. Kromdijk and J.D. Pidgeon. 2008. Genetic characteristics of
water-use related traits in sugar beet, Euphytica, 160: 175-187.

33.Rajabi, A., M. Moghadam, F. Rahimzadeh Khoei, M. Meshah and Z. Ranji. 2002. Evaluation of
genetic diversity of agronomic traits in sugar beet stands. Iranian Journal of Agricultural Science,
33(3): 533-567 (In Persian).

34.Rao, S.A. and T. McNeilly. 1999. Genetic basis of variation for salt tolerance in maize (Zea mays L.).
Euphytica, 108(3): 145-150.

35. Reinefeld, E., A. Emmerich, G. Baumgarten, C. Winner and U.m Bei8. 1974. Zur voraussage des
melassezuckers aus riibenanalysen. Zucker, 27: 2-15.

36.Romano, A., A. Sorgona, A. Lupini, F. Araniti, P. Stevanato, G. Cacco and M.R. Abenavoli. 2013.
Morpho-physiological responses of sugar beet (Beta vulgaris L.) genotypes to drought stress. Acta
Physiologiae Plantarum, 35: 853-865.

37.Roozbeh, F. 1998. Possibility of using embryo rescue technique in between species hybrids of sugar
beet and analysis of molecular hybrid with RAPD markers. Msc thesis of plant Science. Faculty of
Science. Tarbiat Modarres University, Pp 99 (In Persian).

38.Sadeghian, S.Y., T. Fazli, R. Mohamadian and D. Taleghani. 2000. Genetic variation for drought
stress in sugar beet. Journal of Sugar Beet Researches, 37: 55-77.

39. Scaracis G.N. and G.A. 1984. Smith. Prediction of three way top cross sugar beet hybrid performance.
Crop Science, 24: 55-60.

40. Schrag, T.A., J. Méhring, A.E. Melchinger, B. Kusterer, B.S. Dhillon, H.P. Piepho and M. Frisch.
2010. Prediction of hybrid performance in maize using molecular markers and joint analyses of
hybrids and parental inbreds. Theoretical and Applied Genetics, 120: 451-461.

41. Schittenhelm, M.S. 1999. Agronomic performance of root chichory, Jerursalem artichoke and
sugarbeet in stress and non-stress environments. Crop Science, 39: 1815-1823.


http://dx.doi.org/10.52547/jcb.13.40.151
http://jcb.sanru.ac.ir/article-1-1240-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-22 |

[ DOI: 10.52547/jch.13.40.151 |

2y P g sl pS1 e wndys aemallie
VP Jboy g (Sid bulyd 5 aB)aiie (85 5 o Slao (S5 sl el )y

42.Schneider, K., R. Schéfer-Pregl, D.C. Borchardt and F. Salamini. 2002. Mapping QTLs for sucrose
content, vield and quality in a sugar beet population fingerprinted by EST-related markers. Theoretical
and Applied Genetics, 104: 1107-1113.

43. Sheikholeslami, R. 1997. Laboratory methods and their application in process control in sugar
industry. 1th edn. Mersa, Inc. Tehran, Iran, 342 pp (In Persian).

44, Shiri, M., Aliyev, R.T. and R. Choukan. 2010. Water stress effects on combining ability and gene
action of yield and genetic properties of drought tolerance indices in Maize. Research Journal of
Environmental Sciences, 1-10.

45. Smith, G.A., R.J. Hecker, G.W. Maag and D.M. Rasmuson. 1973. Combining ability and gene action
estimates in an eight parent diallel cross of sugar beet. Crop Science, 13: 312-316.

46. Srivastava, H.M., R. Kapur and B.L. Srivastava. 1986. Heterosis, combining ability and gene action in
a seven parent diallel crosses in sugar beet. Indian Journal of Genetics and Plant Breeding, 46: 484-
489.

47. Stancic, 1., J. Zivic, S. Petrovic and D. Knezevic. 2014. Impact of genes and proportional contribution
of parental genotypes to inheritance of root yield and sugar content in diploid hybrids of sugar beet.
The Scientific World Journal, http://dx.doi.org/10.1155/2014/580623.

48.Taleghani, D.F., R. Mohammadian and S. Sadeghzadeh Hemayati. 2014. Autumn sugar beet,
Guidelines for sowing, husbandry and harvest. Agriculture Research, Education and Extension
Organization, Sugar Beet Seed Institute, Karaj, Iran. 89 pp (In Persian).

49.Yang, R.C., S. Jana and J.M. Clarke. 1991. Phenotypic diversity and associations of some potentially
drought responsive characters of durum wheat. Crop Sciences, 31: 1484-1491.

50. Zakhriev, A. 1990. Effect of the maternal and pollen parent on the formation of normally developed
but un-germinating (hard) seeds in some triploid hybrids of sugar beet. Rasteniev dni-Nauki, 27: 72-
76


http://dx.doi.org/10.52547/jcb.13.40.151
http://jcb.sanru.ac.ir/article-1-1240-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-22 |

[ DOI: 10.52547/jch.13.40.151 |

Journal of Crop Breeding Vol. 13, N0O 40, WInter 2022 ...ttt et et e et er e e e ettt e e e e e aaes 161

Determination of Genetic Parameters of Quantitative and Qualitative Traits of
Sugar Beet in Drought and Normal Conditions

Abdol Majid Khorshid®, Ali Akbar Asadi* and Abazar Rajabi’

1- Assistant Professor of Agricultural and Natural Resources Research Center of West Azarbaijan, Organization for
Research, Education and Promotion of Agriculture, Iran

2- Assistant Professor of Agriculture and Natural Resources Research and Education Center, Agricultural Research,
Education and Promotion Organization, Zanjan, Iran,
(Corresponding Author: asadipm@gmail.com)

3- Associated Professor, Research Institute for Sugar Beet Seed, Agricultural Research, Education and Promotion
Organization, Karaj, Iran
Received: 30 March, 2021  Accepted: 6 October, 2021

Extended Abstract

Introduction and Objective: Improving crop yield under drought stress conditions is one of
the most important goals of plant breeding. Drought tolerance is usually evaluated by plant yield
under low water stress, but due to the influence of other traits under stress conditions, this trait
alone cannot indicate drought tolerance of genotypes. Therefore, it is better in breeding
programs to identify drought tolerance traits of genotypes and guide programs based on yield
and other important physiological and biochemical traits. Determining the values of genetic
variance and the additive part and the dominance of genetic variance in controlling traits under
both normal and stress conditions is the basis for deciding how to use germplasms in different
conditions, which researchers use based on different methods to estimate them. The aim of this
study was to estimate the genetic parameters of quantitatively yielding and qualitative traits of
sugar beet under drought and normal stress conditions for use in breeding programs.

Material and Methods: To determine the genetic parameters of different quantitative and
qualitative traits of sugar beet, two series of genotypes full-sib and hybrid (resulting from the
meeting of some of full-sibs as paternal lines and two lines SC C2 and SC 261 as maternal
lines) were studied under both drought and normal conditions, in Motahari's Research, Karaj in
2017. After testing, different physiological and qualitative traits of genotypes were measured in
two environments and finally genetic parameters were calculated.

Results: In full-sib experiment under stress conditions, sodium content, potassium/sodium ratio,
nitrogen content, alkalinity coefficient, syrup purity, molasses sugar, leaf area, shoot fresh
weight, shoot dry weight, root dry weight, root mass ratio, and root/stem ratio had more genetic
variance than environmental variance, so they also had higher broad sense heritability.
Therefore, due to high genetic variance, these traits can be used in breeding and selection
programs. Under normal conditions, the amount of genetic variance was low in all traits and
consequently, the general heritability was low. In hybrid experiment under stress conditions for
sugar vield traits, sodium content, sodium/potassium ratio, nitrogen content, and leaf area, and
normal conditions for sugar yield and sodium/potassium ratio there was high genetic variance
and broad-sense heritability was observed above 0.5. Therefore, these traits can be considered
for breeding and selection programs. In drought conditions, the highest heritability was related
to potassium content 0.77, molasses sugar 0.65, extractable sugar percentage 0.48, syrup purity
0.44, and sodium content and relative water content with 43, respectively. So, these traits were
controlled to varying degrees by additive effects. Under normal conditions, pure sugar with 0.4
and sodium with 0.44 showed the highest heritability.

Conclusion: The results showed that the genetic parameters calculated in the stress environment
cannot be generalized to the non-stress environment. As a result, studying the genetic
characteristics of lines and hybrids under different environments is inevitable so that the
estimation of gene function can be more accurate. In both environments, the narrow-sense
heritability of root yield was low but in sugar yield was moderate. So, in improving root yield,
hybrid products can be used, and in sugar yield, selection can be used in long and term
generations, as well as hybrid production.

Keywords: Broad and narrow sense heritability, Drought, Genetic variance, Physiologic traits
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