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Tabe 1. Characteristics of sugarcane genotypes under study
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Tabe 2. Stepwise regression analysis for the cane yield as the dependent variable and other traits as independent

variables

R F 2 bl las PGSy s e & 048 3)ly piite Ao & e 399 >y
-/Ya0 Yo/vET YY/EA NAEY FEN )
/-8 yv/or VO/FY DAN bl glis)| Y
s\ Vo/AY* A/bA <AY 0,8 ke Jobo ¥
NINYS \#/a0* YYIASY AN S Kb eols Jo )y ¥
-Javs YoV VA/FA FARLY 58k aoys o

lae jl o e = —VOAYY

b )l 5 kes ly dluser Fuly 8,5 )8 g
S gesld 8oy g )l oy Sl Job law
Sliv cpl Gl b awd e glis & (F Jgiz) 29 cute
dopadls byl Jhme 3T b Gl 4l 5 Slas
Ll & s pelitne puf GBSl pnd (G090 Aol
ldyge adld I edlatwl Gy jd oS amd e ol
Sl 4 s 3 Sles Gl gyt (SB) SOy
Wby wbs el sals cuod 4 d)Sles gl i puiine

Aoy ) 90 aw )3 b gne iy i 5

3, Sos (51 oo
;{‘)-1 Gl & duen Fuwl Hlade oy yde oS Db LS
Ol 3l g oy YAIYY dble yhad )b 5l 5 o Sles
Cho b Cho 9> ol i (S (Swed b @
Olgeds Al o Slas cpl o> cjle 4 wil 5o Sles
D90 )guu) °l‘.‘t§ .))S.Lo& uw]).‘i‘ C> U».M:L.o dLm)Luw


http://dx.doi.org/10.52547/jcb.13.40.91
https://jcb.sanru.ac.ir/article-1-1203-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-22 |

[ DOI: 10.52547/jcb.13.40.91 |

b

O P e Cute (Siued Gliie plu (5)liS )3 g
& (YW NN0) cudl oad osalio (5 3)Slas g Slas )
Slgs o Slao cpl Gyl padiine e Gl 2 o oyl

il jrelcaipe jSiss )3 (5 3yNes 9 s

o255l (s1ge g (53150 dome ¢ 5 liee )
VEe o s [+ oyl /om0 Sl [ssly; lalS o3l dsliting,

i QB 4 o puitiepue Ol i 2]
Wl glay) el Jlad 35k 5l 50 Slas (gl padiue e
Oy YD o /¥Y EY (g 4SS oeld doyd g

Sl ()2 3)90 SoGsi) > lisee Dlio gl QL] 4 e wly olie -V Joa>
Table 3. Direct response values to selection for different traits in the studied genotypes of sugarcane
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Table 4. The values correlated response to selection for improved cane yield of sugarcane through selection for

related traits
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Table 5. Coefficients b for each of the traits in the selection indices in sugar cane genotypes
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Table 6. Sugarcane yield, values of selection indices and dependent parameters in the studied genotypes of sugarcane

& 2 Sles

S Sy a3l Y U Gl yadls V el a3 li (55 5 ) Pr i Ve ad,
) »r o

AIEA FG06-19  Y2/\Y CP57 Yov/\a CP69-10 V-ADY? CP69-10 \
vs/av SP70-13  W\A/AS CP69-10 YES/¥ CP48-25 yev/yye CP48-25 v
Y-V €89-12 VVY/0F CP48-25 YYS/av cP57 VAP0 CcP57 ¥
SAIRF CP69-10 SU7ARY FG06-19 YYY/5 FG06-19 As/FAY SP70-13 ¥
SY/ov NCO-10 ASIVE CP70-11 Y\8/aY SP70-13 N FGO6-19 b
ISR CP52-64 FAUAY SP70-13 VAV/0A NCO-10 a0/fye NCO-10 2
VoA CP48-25 SOIAY NCO-10 \OY/YY CP70-11 av/vee CP70-11 y
£./¥a CP70-11 MAVA C89-12 VVY/EY CP52-64 AV C89-12 A
va/vE CP75-16 FY/F\  CP52-64 y-0/YA CP75-16 AY/vYe CP75-16 )
YA/AF CcPs7 Ya/0Y  CP75-16 a¥/va C89-12 AY/y A% CP52-64 ).
VASTEY — SEOINY — BYY/AR _ S5 b,y

< I¥Y — Y — -IVY — <J¥Y Sl

YD = PN = “TAY — 3,SLes b (S5 R

Y — oJf. — -lay - b

e S posls oy 5 Bl gl Clio o
Olas 3y50 5 &S Jb jd b ol 1y el 5)se 2350
Gk J sl 3yee (235L 5L ae)d 5 05 le b
Sy 35 o ) 5 Cette Sl (sln sl

Lad b G15b 5l Cdo b (gl U1 3590 (2331
Sub Jl cae ol el sy (a3l polis
235l b (adlh dw > aS (A gV Jglas) sl
ol 5l e il e Bl b s & Gleie Hlas] 5)ge


http://dx.doi.org/10.52547/jcb.13.40.91
https://jcb.sanru.ac.ir/article-1-1203-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-22 |

[ DOI: 10.52547/jcb.13.40.91 |

ay

4 e bl gl jesls 5l elawl IS jebay
ol 38dee b hadye pre Slio (o wdlas )80
h el glr cwle Jloee S plojen g 0ad (2
Cal (o St 0 Slas 4SSl 4 d2g5 b dpslee w2l
3 Jgose sgbts g 48,5 )15 e b cov cord 4 oS
Pl bl wwl g g Gwl ey
bl Sl &S opk pge Slie le p Sl
MR e Sl p8 Cod a8 g 0390 )10y 0 2V
XS o0

oj22 sllal (sige 5 63l dazme (5l 3
Voo i) I+ ojled o Jlo /sl ol oMol aoliingsy

03l olel g Lllisl el i Cuonl slapadl
lp Slas el 3)b jl jasls o (gl ezl o)
PSS 9 ¥ i Caonl 3 Caom! sla sl
9 Ogmily dogd 3 (VO) hiSen 5 Ul ¢S )ow
Sgude L;l)g ol L;Laua.&u} )'l )S,.w.» 5 (\“\‘) Ol)lfw.m 5

Slod,S" ooliiw] (golaidl wpo Clio plo ¢ 5,Sles

S gcadsss o bl glajadlis jleslatwl b 55, Sles deue (sl bl 4 dars Fuoly polie =V Jodo
Table 7. Values of correlated response to selection to improve cane yield using selection indices in sugarcane

genotypes
(oiane & Comd ooy Q] aand o]l (7)) anols :Slo ) Copund dtnsads grasly Ko Feunly cbul sloyasls Céuo
I TAJo¥ YY/VD Y s Coponsl
-JoA YEIVA VA/AY Y s Coponsl RTINS
¥ VWS 8/\A St~ Sy

(AG) ya3Ls o (gl Ll 590 0500 5 (AH) pabls )b 5| oy (ol ] 5,90 (23]L=A Jgi
Table 8. Expected gain for each trait through the index (AH) and expected genetic gain for each index (AG)

oy gl Ul 3)90 (B354

Sl o Elicp  KioRany  oidede L@ L ) ol
SYI¥D FIYo Vo /8N Y/OA So/vY A\vding 3 J).;h:—w‘
OFIYA YA SIvE a/va £/ YYITE Y oo o
vIvE —Y/aA XY N W £V S~ Sy

Glp cin Ol aSubl bl sl el cudbge
Aojp g S0l Clopuw 4 ol pultne pé Gl
Slae 3oyl paiine gt Gl cplply wwddly dog5 55
geone > Cunl Jabpo a4 g)de dlu Eli)l g ABlu jlad
b oSles b oohon ¥ g ) ssd—caanl (glaasli
Syge slopasls ple & cuws Ol GLE ol
Oyt ,Slos mtuns S & Cod (e 9 () 2
HAS (e yip laguis) bl 55 asls
i ool (lagadld ggeome > 35 pl )3 cnlpl
bl o & s O5D LS i LY o)
@ 0 Slos s QBRI &) G (iman g (o) 290
Fr sbosy) obal gl 585 sbpasls Glye

Hgdiee (Byme Sl

LCP69-10 slacuwis; nShe duwlis s wlol 4

» S g 5 3,5k yyidn s CP57 o CP48-25
3fdes glg Wb fosis LI Joaa) K392 G5
Dl Cans dBlo jlad g W)l & 1) eyl ol pie
Sl & Cud pulitune e QB s oL S5
bl s ol &S ol i O o Sas (sl padiane
Bl lis) Bl b 3y 5 3,Slac (ly e i
Sl odime plo @l g (il SO (ogls o)
38es g )5 de Clio ()l Ao g Cate (Shused 3929
Olas (6,55 etz NADY - FY) wil o Sl I
S 3 Sles odilS Ay Glao (ppege 1) 5
5 oyt o] ol () VANA) Wlo3,S L yme
St ) (5 3yShes dgu0 sl Nl e Slio ) )b

&l

1. Anbanandan, V. 2019. Correlation studies in interspecific and intergenetic hybrids of sugarcane
(Saccharum officinarum L.). Journal of Pharmacognosy and Phytochemistry, 4: 80-85.
2. Asghar, M.M. and S.S. Mehdi. 2010. Selection indices for yield and quality traits in sweet corn.

Pakistan Journal of Botany, 42: 775-789.

3. Asif, M., M.Y. Mujahid, I. Ahmad, N.S. Kisana, M. Asim and S.Z. Mustafa. 2003. Determining the
direct selection criteria for indentification of high yielding lines in bread wheat (Triticum aestivum).
Pakistan Jurnal of Biological Science, 6: 45-50.

4. Baker, R.J. 1986. Selection Indices in plant breeding. CRC Press Inc., 218 p.

5. BaniAbbasi, N., H. Azizi, M. Mehregan, M. Malzoumati, K. Kazemi, A. Darivandpour and M.

Shomeyli. 2013. Sugarcane Production in Iran, Agronomic Guidelines for Sugarcane Production.
Rosvaxheh Publication. 273 p (In Persian).

6. Biswas, B.K., M. Hasanuzzaman, F.E. Taj, M.S. Alam and M.R. Amin. 2001. Simultaneous selection
for fodder and grain yield in sorghum. Journal of Biological Sciences, 1: 321-323.

7. Chandra, S., S.N. Nigam, A.W. Cruickshank, A. Bandyopadhya and S. Harikrishna. 2003. Selection
index for identifying high-yielding groundnut genotypes in irrigated and rainfed environments. Annals
of Applied Biology, 143: 303-310.


http://dx.doi.org/10.52547/jcb.13.40.91
https://jcb.sanru.ac.ir/article-1-1203-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-22 |

[ DOI: 10.52547/jcb.13.40.91 |

o}ﬂP@Ualu S 9 LSJ‘)" Joe ‘d)\:fjm ):)]
aA (Saccharum officinarum) S ;> 5,Sles Mol (gl cuslio Gl glayad ls (o

8. Dehghan Kouhestani, R., M.M. Majidi and G.H. Saeidi. 2015. Direct and indirect selection responses
for seed yield improvement in safflower (Carthamus tinctorius L.). Journal of Crop Production and
Processing, 7(1): 115-125 (In Persian).

9. Falconer, D.S. 1989. Introduction to Quantitative Genetics. Longman Group Ltd., London.

10. Farrag, F., B. Abu-Ellail, M. Eman, A. Hussein and A. El-Bakry. 2020. Integrated selection criteria in
sugarcane breeding programs using discriminant function analysis. Bulletin of the National Research
Centre, 44: 1-14.

11. Ghasemi, F., A. Baghizadeh, G.h. Mohammadinejad and H.R. Kavoosi. 2017. Evaluation of selection
indices for improving grain yield in Cuminum cyminum L. Iranian Journal of Medicinal and Aromatic
Plants, 32(6): 1088-1095.

12. Hayes, H.K. 2007. Methods of plant breeding. Kosta Press, 448 p.

13. Hazel, L. 1943. The genetic basis for constructions selection indices. Genetics, 28: 476-490.

14.Henry, R.J. and C. Kole. 2010. Genetics, genomics and breeding of sugarcane. CRC Press, Taylor and
Francis Group.

15. Hiremath, G. and T.E. Nagaraja. 2016. Selection indices for cane yield in mid-late maturing clones of
sugarcane (Saccharum officinarum L.). Res. Environ. Life Science, 9(8): 1022-1024.

16. Jaradat, A.A., M.A. Shahid and A. Al-Maskri. 2004. Genetic diversity in the Batini barley landrace
from Oman: 1l. Response to salinity stress. Crop Science, 44: 997-1007.

17. Karmollachaab, A., A. Bakhshandeh, M. R. MoradiTlavat, F. Moradi and M. Shomeili. 2015. Effect
of chemical ripeners application on yield, quality and technological ripening of sugarcane (Saccharum
officinarum L.). Iranian Journal Crop Science, 17(1): 63-73 (In Persian).

18. Kinkema, M., R.J. Geijskes, K. Shand, H.D. Coleman, P.C. De Lucca, A. Palupe, M.D. Harrison, I.
Jepson, J.L. Dale and M.B. Sainz. 2014. An improved chemically inducible gene switches that
functions in the monocotyledonous plant sugarcane. Plant molecular biology, 84: 443-454.

19. Marcelo, M.C., D.M.O. Antonio, U. Sandra, C.A. Nair, M.B. Ivana, D.S. Gustavo and S.M.F.
Romero. 2008. Analysis of direct and indirect selection and indices in soyabean segregating
populations. Crop Breeding and Applied Biotechnology, 8: 447-455.

20. Mohammed, A.K., M.N. Ishag, A.K. Gana and S. Agboire. 2019. Evaluation of sugarcane hybrid
clones for cane and sugar yield in Nigeria. African Journal Agricultur Research, 14(1): 34-39.

21. Mokhtasi Bidgoli, A., G.A. Akbari, M.J. Mirhadi, E. Zand and S. Soufizadeh. 2006. Path analysis of
relationships between seed yield and some morphological and phonological traits in safflower
(Carthamus tinctorius L.). Euphytica, 148: 261-268.

22.Pandya, M.M. and P.B. Patel. 2017. Studies on correlation and path analysis for quality attributes in
sugarcane (Saccharum Spp. Hybrid), 5(6): 1381-1388.

23.Pesek, J. and R.J. Baker. 1969. Desired improvement in relation to selection indices. Canadian Journal
of Plant Science, 49: 803-804.

24.Rabiei, B., M. Valizadeh, B. Ghareyazie and M. Moghadam. 2004. Evaluation of selection indices for
improving rice grain shape. Field Crops Research, 89: 359-367.

25.Ranalli, P., G. Ruaro and P. Delre. 1991. Response to selection for seed yield in bean (Phaseolus
vulgaris L.). Euphytica, 57: 117-123.

26. Robinson, H.F., R.E. Comstock and P.H. Harvey. 1950. Genotypic and phenotypic correlation in corn
and their implications in selection. Agronomy Journal, 10: 282-287.

27.Shadmehr, A., H. Ramshini, M. Zeinalabedini, M. ParviziAlmani, M.R. Ghaffari, A. IzadiDarbandi,
M. Farsi and M. Fooladvand. 2017. Assessment of molecular diversity and genetic relationship and
structure of Iranian sugarcane germplasm using microsatellite markers. Crop Biotechnology, 16: 45-
59 (In Persian).

28.ShanthiPriya, M., K.H.P. Reddy, M. HemanthKumar, V. Rajarajeswari, G. MohanNaidu, R.
Narasimhulu, B. RupeshKumarReddy and D. Mohan Reddy. 2013. Selection indices for cane yield in
sugarcane (Saccharum officinarum L.). Indian Journal of Plant Sciences, 2(3): 77-81.

29.Silva, L.A., P.E. Teodoro, L.A. Peixoto, C. Assis, K. Gasparini, M.H.P. Barbosa and L.L. Bhering.
2017. Selecting sugarcane genotypes by the selection index reveal high gain for technological quality
traits. Genetics and Molecular Research, 16(2): 1-12.

30.Singh, S.P. and A.Q. Khan. 1998. Selection indices for cane yield in sugarcane. The Indian Journal
Genetic and Plant Breed, 58(3): 353-357.

31.Singh, S.P. and A.Q. Khan. 2003. Selection indices for commercial cane sugar yield in sugarcane
(Saccharum sp. Complex). Agricultural Science Digest, (4): 235-238.

32. Smith, H.F. 1936. A discrimination function for plant selection. Annals of Eugenics, 7: 240-250.

33. Suwantaradon, K., S.A. Eberhart, J.J. Mock, J.C. Owens and W.D. Guthrie. 1975. Index selection for
several agronomic traits in the maize population. Crop Science, 15: 827-833.

34.Tahir, M., I.H. Khalil, P.H. McCord and B. Glaz. 2014. Character Association and Selection Indices
in Sugarcane. American Journal of Experimental Agriculture, 4(3): 336-348.

35.Tew, T. and R. Cobill. 2008. Genetic improvement of sugarcane (Saccharum spp.) as an energy crop.

In: Genetic improvement of bioenergy crops, 4: 273-294.


http://dx.doi.org/10.52547/jcb.13.40.91
https://jcb.sanru.ac.ir/article-1-1203-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-22 |

[ DOI: 10.52547/jcb.13.40.91 |

oz slll (ige g (63l dozme (gl 3
2 Voo i) I+ ojled o Jlo /sl ol oMol aoliingsy

36. Vitotihni, S. and C.R.A. Kumar. 2008. Selection indices for simultaneous improvement of yield and
drought tolerance in rice cultures. The Madras Agricultural Journal, 95: 283-294.

37.Zali, H., T. Hasanloo, O. Sofalian, A. Asgharii and M. Enayati Shariatpanahi. 2019. Identifying
drought tolerant canola genotypes using selection index of ideal genotype. Journal of Crop Breeding,
11: 117-126 (In Persian).

38.Zali, H. and A. Barati. 2020. Evaluation of selection index of ideal genotype (SIIG) in other to
selction of barley promising lines with high yield and desirable agronomy traits. Journal of Crop
Breeding, 12: 93-104 (In Persian).


http://dx.doi.org/10.52547/jcb.13.40.91
https://jcb.sanru.ac.ir/article-1-1203-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-22 |

[ DOI: 10.52547/jcb.13.40.91 |

Journal of Crop Breeding Vol. 13, N0O 40, WInter 2022 ...ttt e et e et e e e e et e e e ae e e aaes 100

Evaluation of Selection Indices for Improving Gane yield in Sugarcane
(Saccharum officinarum L.)

Azar mokhtari!, Mohammad Moradi? and Mahdi Soltani Hoveize®

1- Msc. Student, Department of Genetic and Plant Breeding, Ahvaz Branch, Islamic Azad University, Ahvaz, Iran
2- Department of Production Engineering and Plant Genetics, Shoushtar Branch, Islamic Azad University, Shoushtar,
Iran, (Corresponding author: Moradim_17@yahoo.com)

3- Department of Genetic and Plant Breeding, Ahvaz Branch, Islamic Azad University, Ahvaz, Iran
Received: 21 Februrary, 2021  Accepted: 25 September, 2021

Extended Abstract

Introduction and Obijective: The selection indices are one of the most effective methods for
improving complex traits such as yield.

Materials and Methods: In the current study, 25 genotypes of Sugarcane (Saccharum
officinarum L.) were evaluated to assess the efficiency of different selection indices. The
experiment was conducted in a randomized complete block design whit three replications in the
Research Farm of Research farm of Khuzestan sugarcane research and training institute, Ahvaz,
Iran in 2017.

Results: The Smith-Hazel and Pesek-Baker indices were evaluated based on six traits including
Stem height, stem diameter, internode length, sugar purity percentage, sucrose percentage and
straw yield Sugarcane. The results of response to selection and relative selection efficiency
indicated that the genotypes with higher stem diameter, Stem height and sugar purity percentage
had the highest yield potential. The efficiency of selection for yield improvement through
selection for stem diameter and stem height traits was highest, so stem diameter and stem height
traits could be considered as a suitable selection criterion for improved straw yield in sugarcane.
Due to the high correlation coefficients of Smith-Hazel indices 1 and 2 calculated with straw
yield and estimation of high indirect selection efficiency through these indices compared to
direct selection for straw yield, using these indices can improve yield.

Conclusion: Our results indicated that the Smith-Hazel index had the most selection efficiency
and could be used in Sugarcane breeding programs.

Keywords: Pesek-Baker index, Response to selection, Smith-Hazel index, Sugarcane
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