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Extended Abstract
Introduction and Obijective: Tomato (Solanum lycopersicum) is one of the most important economic and widely
used crops in horticulture. It is a self-fertilizing and diploid plant and has 24 pairs of chromosomes (2n=2x=24).
The life cycle of this plant is one year, and it is cultivated in greenhouses and fields. There are many varieties of
tomatoes that differ from each other in terms of plant growth, quality, fruit shape, and other traits. Tomato fruit has
a high nutritional value, consisting of minerals, vitamins, fibers, citric acid, B-Carotene and ascorbic acid. Diversity
and selection are the two main pillars of any reformation program, and choosing is based on the existence of
desirable diversity in the reformation materials under discussion. To produce varieties of tomatoes with high
productivity, quality and resistance, breeders need evaluation of genetic diversity, identification and introduction of
new genotypes. In other words, systematic study and evaluation of germplasm is of great importance for current and
future agronomic and genetic improvement of the crop. Different methods are used to estimate genetic diversity and
group genotypes, and the evaluation of morphological and physiological characteristics can be considered as the
first step in the investigation of genetic diversity. Different genotypes of tomato differ in terms of morphological
and physiological traits, and fruit yield is influenced by some of these traits. Therefore, the selection of criteria
other than fruit yield, which have more stability than fruit yield, can be considered as a selection guide in the
selection of desirable cultivars. Accordingly, this study was conducted with the aim of investigating the genetic
diversity and grouping of tomato genotypes (53 genotypes) based on morphological and physiological traits.
Material and Methods: In the present study, 53 genotypes of tomato plants were investigated using a randomized
complete block design with three replications under greenhouse conditions at the Gorgan University of Agricultural
Sciences and Natural Resources. After disinfecting and planting the seeds in the pot, sampling of the seedlings was
performed. Morphological traits such as plant height, stem diameter, fresh and dry weight of the plant, number of
side branches, number of leaves, root length, fresh and dry weight of the organ air, fresh and dry weight of roots,
fruit number, fruit yield, and physiological traits including proline content, photosynthetic pigments (including
chlorophyll a, chlorophyll b, total chlorophyll, and carotenoid), and total phenolic and flavonoid compounds were
measured. Furthermore, the obtained data were subjected to variance analysis, mean comparison, correlation
coefficient, factor analysis, and cluster analysis using suitable software.
Results: After analyzing the data, the results of the evaluation of variance showed that the difference of the studied
genotypes in terms of all traits except proline trait was significant at the probability level of 1%. Estimation of the
correlation coefficients between the studied traits showed a significant correlation between most of the studied traits
and fruit yield. Further, the results of the investigation into factors showed that 6 factors explained more than 77%
of the total variance, so that the contribution of the first to sixth factors was 24, 18, 14, 9, 7, and 6% of the total
changes, respectively. For better interpretation, larger factor coefficients for each factor were considered significant.
Because the largest factor coefficients among the coefficients of each factor indicate the attribute or attribute that
plays the greatest role in those factors, the factors were named accordingly. In this way, the first factor was named
the fruit yield factor, the second the photosynthesis factor, the third the phenolic factor, the fourth the root weight
factor, the fifth the proline factor, and the sixth the stem diameter factor. Based on the results of the cluster analysis,
it was observed that the genotypes were significantly different in terms of the measured morphological and
physiological traits and they were placed in 3 different groups, each of which had 30, 19, and 4 genotypes,
respectively, and the genotypes in the group Third, in terms of studied traits, they were better to other groups.
Conclusion: In general, based on the analysis, the genotypes were significantly different in terms of the measured
traits. This article shows that there is a suitable diversity among the studied genotypes and it is possible to select
based on these characteristics among the studied genotypes and the selection can be effective in their improvement
programs. By estimating the phenotypic correlation coefficients, it was found that the fruit yield trait had the most
positive and significant correlation with the number of fruits and the amount of photosynthetic pigments. Therefore,
these traits can be considered in tomato fruit yield genetic improvement programs. Considering that the average of
most of the traits studied for the genotypes belonging to the third cluster (13, 15, 45 and 46) was higher than the
total average and the said genotypes were excellent in terms of developmental and physiological parameters
compared with other genotypes, the top genotypes identified in this research can be considered and used in future
breeding studies in this valuable plant.
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Flavonoid compounds, Photosynthetic Pigments


https://dorl.net/dor/20.1001.1.22286128.1403.16.49.4.5
http://jcb.sanru.ac.ir/article-1-1484-en.html

[ Downloaded from jch.sanru.ac.ir on 2024-05-18 |

[ DOR: 20.1001.1.22286128.1403.16.49.4.5 ]

¥v VT e R olad [oma5ls Lo fslys ol ol wsliinsy (G DT
) b @alie 5 (55,98 gle olSutils I\ =

" o2 9}'{ djlio"

9 3 hos wlwl s (Solanum lycopersicum) S5, 8ds 95 sBCwighf (SWij E9 (o gy
Sy 5hon bsh g0 o

El ol i 1yl o " laandd e T oy el o btpod U

(I.fahmideh@gau.ac.ir : Jgguo 0 s) (555 5,5 (rb mlio g (55,5liS pole olKuily ( BLS A5 0aSiild ¢(6599iSTgm 9 bls Mol 05,5 jluisls =)
O3S o sy guae g (LS (59l giSTom 65> aisgel il Y
oo (b @l 5 659l sl ORI (b b (5ygliS (59l Cunj g S oaStmgy Hlolinl Y
OB S ok i 5 (65gliS pole olKtils ( aLS Wlg5 035Ul (jw (5LD 5 SLEL pole pudine 095 il —F
VEYIEINA o )b VEVIVIY . il gl
$o b ¥ amio
by 0355
G V¥ g 039 Askod 9 (05065 (alS ( SLEL )3 Gpany o (oolatdl ppe Y game j (S, (Solanum lycopersicum) (K bas 55 18 5 doddle
s syl (ghls (S8 090 S (o)) g SIS g0y g 0dg oSy Spsods oS ol (SH55 0y90 3l (21=2X=24) pg509,S
dse Slge ) UStie Y HE 35, e (S5 b S ogpe it Cosliie S0y b Sl 1503 5 oge S5 kS ol A3, Jlai &S el o3l
£95 2929 & bgie sl plol g sl (2ol daliy 2 (Lol 55 95 Ll g 55l pmal SpsSal 5 (539187 b oS pramsdonl dpud dapraling
(S5 95 byl &l MR (Bygn Vb Cunglie 5 CudsS g0 b (S840 05 Elyl Mg sl Bl (wpp y90 (2ol Blge )3 Cogllae
Foxal g Jb 3 Jgame (S35 5 () 2900 Sy b)) Sl 2bj)) g adlae o3 ©ile 4 )b wa> ey (B g ool
NIPe8r9e S SRy i)l Ol 4 298 00 ooliinl oSy (sa0g)S 9 (ST E98 (e sl Folite sy Sl sl S0 (63b) Cuenl
g Wglite o b Sl g Sjglshyge Clio blod I (SiyharsS cilitie (slacusy] Cundly (i85 g5 (ooip Car P8 Oyl 1) (Seigleesd
Wbl g 3,Slos 4 Caus (gyiin SlS gl & b0 3 Slas I e (6,500 lajlme i S I Ll Glas cpl il olis 15U Cod ogme 3 Sles
gl (40209) 9 (SHUT E95 (wp B8 b Gighy nl (elel e 2 290 485 a5 ) 1S ladal) plgiedr gllas pB)] L] > Wl e
5 pll S5l 8 9 Sigledyee la (ululy (Guig) OF) (S5 S
$509LS psle oSl o g WS Lyl )3 1S5 b (Balas JolST slacS'sl bl 1 (Sjhaa S oS iy OF Limgl ol )3 1 g 9 g
25 (Sjslgdyge i (S asll )3 5 £8)S plol laazalS I gyl paiges (IS 53 ba)dy cutS 5 (Sgieas | g HAD (qw)p OIS (b e
Oljen c0gen Sl ey Std 9 559 il Il S g 5059 ) Job (S olaw (le LD S gy SS9 5 (g Bl Jlad iy glis))
(3559)8 9 J5 JudoylS b Jidg)l° @ Jidg)lS” Joli) (s jimgid slooeSS) (lise ccdn sgine Jold (Sjgln i Slao (B0 (eiren g 0900 3 Sk
Sils duglio (il ly 435 390 casbio (slalil s 5l oozl by alols claosls aslsl )5 48,5 5 oy Soilul 350 AN 5 JS b cluS
)5 )58 ladsd 430 g b dele 4 4o o Stused <5
T 1 oy Cho jl pd 4 Slao eled i 5l adlllee 390 (slacaTess BT aS sl L Luilyly 43 guls daedly Jdos g 4y 5e ) ey BAKEL
P sixe (Smman g 3,Slas b addlas 3)90 Slio el o 48 3l Lis addllan 3y90 Slio o ( Sinwed colpd )5l g0 S gize Joyd S ez
i U ol glo Jole ppow a5" (6900 4 )8 angi ) IS uilylg 5l auopd VY51 i Jole & oS 0l lis o Jole &y 4300 ol asbl jo .cubly 2429
b 4B Sl s b ine Jele culud plgisa (Jale jp g0 3555 ele calpd it peeds (gl g S5 Sl Jlao 0 £ 9V A AY DA XY ey
bl e iyl badele o )3 1) 28 oy & aimed lio b o aimd o5 (bels el ol Gbls elps oS o bel
ol Jele g (8 Jole plycar pow Jolo g bole plgicar pgs Jole wgse 3 Slas Jolo lgicar Jgl Jole 5 ol 0 8508 (I35 Jalge
45 odalde (Gladgd 4300 @lo ululy 035 (HIISPL Bl jld ele it @b Jalo g (g Jale plgiedr ooy Jole ) g Jale plgiees
bog,S 5l S o o8 iz )5 )1)5 ilisen 09,5 Y 53 g it Sgliste (g5 BB yobo & 0ad (503l (Sl 9 (Selshige i il cuigy oS
B (5 og)S a4y S dalllan 390 o LLod Sl pgw 09,5 13 39290 (Slacdpi] g 09 o) ¥ 9 W T (i s oy
Wdgy Coglite (258 BB yobo & oud (5ol Sl il i) & b pasitie sad pll slaJulod 5 4 bl 1 ggame 53 58 5 Ao
2 9 0 pholel adllas 3,50 (i Gl ) Slio ol loly (i3S g9 0392 adlllao 3)90 (Slacdgi] ()3 camlio 55 3929 Sy e ]
osine 5 o (Stuad (3 by ogp0 3,Slos o & L jasue (g (Stued ol pd sl b Bl S5 Wl e Sl del SVl slaaski
b o255 58 4295 3)90 (5,345 ogse Skas (S dgnte slaalyy ) Wil oo Slio cpl clply (il (gt (a0 iS5 (liee 9 0gee Sl L,
A 5y e Sacaisi g 39yt JS 6S0ke 1 (P55 ¥0 A0 OT) pow ades 4 slate slacuiss sl oad adlae clao 81 (Sl &Sl & 2298
ol » 2ol ST cllllas )3 Wl imgly ol 3 b pasuie Sy slacips W cidg: iy oisil ulo & Cund (Sidnss 5 0d) sloyiall
355,55 5,8 ool 5 dn g5 3 )50 eyl oLS

osto 35Slas s 3tksis Slao3SSy (Seigshage Sluogas S 5 SLS 5 GuadlS 2 (e S 1S sWojly


mailto:l.fahmideh@gau.ac.ir
https://dorl.net/dor/20.1001.1.22286128.1403.16.49.4.5
http://jcb.sanru.ac.ir/article-1-1484-en.html

[ Downloaded from jch.sanru.ac.ir on 2024-05-18 |

[ DOR: 20.1001.1.22286128.1403.16.49.4.5 ]

YA

Il Lo 5 liems (o o ool omgd W

» Se) g95 adlhae lp (Sidedige laSle oS
dl‘z’uf;w 5! 9 Cowl o4 odliwl u_mLf LngU}f 51 o sbows
@ byall cpl g M Lowis) jles ly whe (pasuis
9 My G (S5 ges bl ulp s b
Osei et al., ) cul osds odliiw] Jpammo 5,Sloe  Juwsliy
55 il slp P68 odgl (S59s8y0e sl SRy (2014
S35 glie i g o) sl rzrer 5 cul (S5
(Figas et al., 2015) ¢! (5y5p

Sly opite Mz WS g @S gy I eslitl
g0 Sy balyy Jlo g 40 5 wedly p)f sanaib
Mohammadi and ) wib o (ol (gpol (Mol dlge oy
a0 el oyt N> sl ybe, | (Prasanna, 2003
LS])’. o Jole &y 4500 u.Lol sloddge 4y 4500 ‘614\.1395
Yazdizadeh et al., ) 343 00 odliznl S5 g4 3590
Solpa a4 Llg o 2y50 90y Blas by yog, oyl (2022
ol 33 By (claog)S 538y (Ko ales S
oydl Gl 5 edlhy ials Koo g Wl o (S53 alis
(Jobson, 1992) «uud b 09,5 1 3l (55940

Sojlsige clio blod j| (SipersS Giliseo (slouiys
d)‘.&x}' )u‘.: ol 0640 .))S.Lo& 9 ..\.usl.n.m R l) L_is)}‘y)d 9
oS 1 (Mazzucato et al., 2008) cwl Glaw oyl
i SLS sl &S ogme 3 Ses e (6,500 sla)lno
ollas s8] Gl (o Wlgi o Siud 0gue 3Slos 4 Connd
slagby) 29d wdS S sl plgsa
(Jge sl Sl o) (S5 95 (e sl (Fglie
a8 2900 S & dinog)S 5 ((SRfslen s 9 (Sisledrge
sl 5l elatwl L a8 oddaie Oldlas dles
Conl 013 pll (K580 5 (59) (Sigdnid 9 (Sfgledree
2,8 0Ll 25 3)l9e 4y los o0

g 090 2Sdas (o ballg) ooy 0 ol Sighy (cladllas >
5hoedlatal L 054)34\>9§ iz plB)l VS _d‘ sl
g « Sy M gy g5y Slio b ogse 3,Sles oS
PEIUPGMA. 12,681 b (ogiddl 4l sle (yrizmas
Ghorbanpour et ) 55,5 (sdbdiws 69,5 93 4 1) [ ,84555
Jal., 2018

(SosiesS Gl pB) VF 5| elaions & s
dod Bld I calisee plB)) a5 Wdged il55 sy plxl
Bt eS|l 5 Siedis Sisglshige slopasls
(swyyp S5 o .(Jahan Tigh Haghighi et al., 2018)
On B eo0 (Krasteva et al., 2010) ) Kon 4 lgol
2o B L5 Al 3y00 | (j8drsS (e agw YA
Lg..\ad.@.«b 09; T2 0 ]) Lmdéy.» ¢u.<>5 ua>l.w YA u«:l.wl
S9) SS9 (opn b OhlSen g 0lin (piman 03905

(Solanum lycopersicum) S5 3d> 63 (sboqadss) (Suli £ (ow)p

Aodko

ollS 5l (S (Solanum  lycopersicum) (55,3455
Ol by 9 olpl ) awl¥gw ol I (£l 2l)) pre
e Kl 5l & (Tomer and Diwivedi, 2020) ¢l
S5 34565 0950 .(Diez and Nuez, 2008) coul 43,5 Lo
me dlge ) USize oo 5 YU e iyl el
Aol SpoSnl 5 359y Ly oSG gl b jsd dnpsalis
olS pl cusS j colus (Shokat et al., 2013) cuwl
g 02)5 pMel JUSa (ygloo YLV 92> e S5 53 ()l
FAO, ) caul 03 3ysly o5 YAYESYYR ] wdgs e
oy Hlp WE) SbudS oy )l YYR) 05 sla il (2021
slads) i i (o5 )l3a VV) g g (05 )l M) 555
I om bl (S5 PSSO 2y o e Bl
W e e (Npe paS g labgle o)
oS sl jedS o |y WAV e o el oY s
Ahmadi et ) cul jaiS ely; g5 JS 5 duopd A/Y dg0e
(l., 2018

plxl g 039 (Mol asliyy po (Lol (8 95 Sl g g5
g0 >Nl Blge 3 glhae 55 392y 4 bgie Sl
3l e85l yslaieas (Mwirigi et al., 2009) wib o (w)
@y py) B> ((Se8) e () (Se8j ol
2320 Caer (Sf 45 1 (BT« alS (ypunsIS Cy e
b e Slas jl eslitwl Aol is, Gl 5 Glaw (S5
@ g boySles doe Car Vb spd @)ly b oSles b
HUR ) cosl (6)978 (i) £95 (owpp ibio (] (S
(etal., 2011

el 52 895 oy e BlS slacusesr (S5 (s pdybllas]
(JolSS (g8 b cov & (gygb 4 sl Al dy
Syrads b5 Syl albCuman il bl bl )
(losd ((Soiderzd csgei slacle ai | & e
Syge > plpls Splete (S5 Coles 3 g (owlidelS
B8 Gl o 4 ClP) S 8 )l
L g (g slacumen 390 ) (25 ol I ol 398 485
lolid (e85 ooy @ Aol (endeats glgil) Mol
Loadsl Slge b ol jlai 3)00 saaisS (sau09)S 5 Cugp
gyl Mg ly 298 el caslio LIS 5 ol e
(o Coglie 5 o S Vb e b (SharsS
9 @bl (55 gt byl @ Sl oAy e
i)l s adlae Koo wilie a )b e clads) By
2 Jgaze (S5 9 ()) S Sly pedhp)) Slotun
Reddy et al., ) col jloye5 0 (0L cucnl 5l oaisl 4 Jb
(2013

5 e J) BT (odlpa asliyy o g9, sy ps8 gl
&y (Richards, 2011) cuwl jla5 3y50 oS 45 Coxsdg
sbgby il Olye LS (S) g95 w3 9 olelis
odlisad (Soisl it Seilrge oS o dlan §) il


https://dorl.net/dor/20.1001.1.22286128.1403.16.49.4.5
http://jcb.sanru.ac.ir/article-1-1484-en.html

[ Downloaded from jch.sanru.ac.ir on 2024-05-18 |

[ DOR: 20.1001.1.22286128.1403.16.49.4.5 ]

¥

> et & sy o i (5y9p8 ST o g ol
PSS9, 9 (SS9 (b))l Baa b Sl oS
5 NiPege clie el L (Spes gl

435 el (Solgn b

LS9, 9 dlge
2L 3l

Bl Slidss albdS o jady cutS b pils iagh
SENVE V) Lo 3 055 (neb e 5 (55,9l psle
Ol 314 (55,8455 olS oy OF Sl gy gl 53
S9ldCum 9 Suf oaSiimghy bawgs (V Jgio) L)l 5 UK
ale g 5)laS pole olStily @ dtuly b pb (6)oliS
A eslawl WA3dgy 0 d)?‘é"? Syl xob

Table 1. Tomato genotypes used in this research

Al Lo 5 i Lo ey e ool U
VEY Jlog /FR 0yl /ol Jlu /sl); lS oMol ackiinggy

A lacaigs om0 1) 93b) E95 (S par S g AV
JoS g 30 (piomen idged (B)1S (Suglshyee i
09,5 & 4 ) by cul )ly (hoy I odlatul b jwdS
(Henareh et al., 2015) 5405 S5

P 5l B shirRdshee e siegR 5
23205 L85 ) (pyp 0,90 B Gl pd )3 (SO)8e S
P by 0 A g8 0 o8, ¥ oS ob L o laedly jeMS
oL (gxeg)S (nl 8,5 glx € og)S )3 08, ¥ 9 B og)S
S 1y A8 o S s 55 5l (S g5 oS o
8 alie slaog)S > oo 4y S35 g siag 3)Skes |y (0B
JSaljooghianpour and Rasouli, 2021) 18,5

Flrshi pre bl J S (Sl S bl )
G5 (swp (ilple 09 Cguine Sl lil Gpacy
WS e g y9dS ) dg2ge Iy 5 (o i
Clides lp Grytelp lates Ll lp asliolis

og3y opl p elatul 3)50 (584265 slacaisiy ) o>

Sojles Kb o) dgel i} oode pb ol Sojles b y) diged g} sole gl ol
Code (] Scientific name of the Nu)mber Code (03 Scientific name of the Nu)mber
number Accession genotype number Accession genotype
CN 340 V729 Compact Solanum lycopersicum 28 CN 7682 Nylszg\llerzky Solanum lycopersicum 1
CN 328 Veeroma Solanum lycopersicum 29 CN1go71  Yellow Pygmy Solanum lycopersicum 2
CN 302 Veebrite Solanum lycopersicum 30 CN 17678 Molokai Solanum lycopersicum 3
CN 298 Vancross Solanum lycopersicum 31 CN 17679 Niihan Solanum lycopersicum 4
CN 1453 Mini-Rose Solanum lycopersicum 32 CN 16431 Fir?:tié?dthe Solanum lycopersicum 5
CN 126 Ferguson Solanum lycopersicum 33 CN 16421 Dwarf Stone Solanum lycopersicum 6
CN 117 Fundy Solanum lycopersicum 34 CN 16434  Garfield Elnok Solanum lycopersicum 7
CN 1432 Rutgers Solanum lycopersicum 35 CN 18078 San Marzano Solanum lycopersicum 8
CN 1438 Sperlskunft Solanum lycopersicum 36 CN 16446 Heropert Solanum lycopersicum 9
CN 1450 Urozhainy Solanum lycopersicum 37 CN 16440 Golden Sphere Solanum lycopersicum 10
CN 1442 Scumwf,r Solanum lycopersicum 38 CN 17677 Markis Solanum lycopersicum 11
CN 634 D'?/\\(/j:rlfageed Solanum lycopersicum 39 CN 17687 Parma Solanum lycopersicum 12
Lycosiy  Yellow Red- Lycopersicon esculentom 40 CN 1330 loche Solanum lycopersicum 13
LYC 3807 Dana Lycopersicon esculentom 41 CN 1316 Bonita Solanum lycopersicum 14
LYC 3674 \Rich In Lycopersicon esculentom 42 CN 552 Puck Solanum lycopersicum 15
LYC 3672 Spark Lycopersic'\u/lni”esculentum 43 CN 386 Harkness Solanum lycopersicum 16
LYC 3661 ?%?2%35 Lycopersic'\u/lni”esculentum 44 CN74 Vetomold Solanum lycopersicum 17
LYC 3660 Moskwitsch Lycopersicmltlasculentum 45 CN 83 Viceroy Solanum lycopersicum 18
LYC 3658 Cha%gig\)/lsky Lycopersic'\ljlrh?sculentum 46 CN 87 Meteor Solanum lycopersicum 19
CN 2006 Viva (ltalian) Solanum lycopersicum 47 CN 89 '\Yﬂgﬁ%%\? Solanum lycopersicum 20
CN 22353 CQ?:a];?)Iat Lycopersic&r}lfsculentum 48 CN 108 Quinte Solanum lycopersicum 21
CN 20454 L%Toagho(ﬁg:r% Solanum lycopersicum 49 CN 109 Trimson Solanum lycopersicum 22
CN2402 Su L(jrS%iEf Lycopersicun esculentum 50 CN 112 Trent Solanum lycopersicum 23
CN 106 R(ighgi;aar;d Solanum lycopersicum 51 CN 345 Pocomoke Solanum lycopersicum 24
CN 81831  Falat CH (Iran) Lycopersicun esculentum 52 CN 1448 Thessalonki Solanum lycopersicum 25
LY5(:5:E193— To(rpraat;c)) Y Lycopersicun esculentum 53 CN 1445 Tangula Solanum lycopersicum 26
CN 340 Bruner Solanum lycopersicum 27
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Table 2. The results of variance analysis of morphological and physiological traits in 53 tomato genotypes
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Figure 1. Fruit yield of 53 tomato genotypes
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Figure 2. Shape and size of tomato fruit of genotypes in different replicates (R1, R2, and R3).

Number 1: Genotype 4 (Minimum yield), Number 2: Genotype 45, Number 3: Genotype 15 and Number 4:
Genotype 13 (Maximum yield).
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Proline
-0.113 -0.040 0.363 0.047 0.639 0.643 0.969 a J‘B”K
Chlorophyll a
-0.101 0.035 0.355 0.004 0.645 0.645 0.969 b J‘s”l;
Chlorophyll b
.0.108 -0.003 0.362 0.026 0.647 0.649 0.983 S Jedo 5
Total chlorophyll
0.172 -0.651 0.167 0.267 0.078 0.412 0.728 ..\uys)lf
Carotenoid

-0.311 -0.137 -0.409 0.636 -0.151 0.489 0.949 .
Total phenol
-0.307 -0.149 -0.409 0.632 -0.141 0.492 0.945 4:35353.43
Flavonoid
117 1.26 171 2.64 3.37 4,52 - . °R9 o
special amount
6.18 6.66 8.99 13.90 17.78 23.79 - o by
Relative variance
77.31 7112 64.46 55.47 4157 23.79 oS pibly

Cumulative variance
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Table 4. Cluster analysis of tomato genotypes
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