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Evaluation of Morpho-physiological Fruit Traits of Some Tomato
Landraces in Iran Using Correlation Coefficients and Cluster
Analysis

T 3910 yaol 5 00135 gmige Sg2r s ¥ 5y Lino unolS (o3 yus guw Aot

oduS>

Syge Ol e Camaz Ve o (SjdarsS oge owlidisn, 5 Sisland sl Shs SUS (e 2l
V) OS5 cnlpinl iy olmind; omelyy sloped Sl tmss ool o eoliil 3j00 slateaer ZESE b))
) sy 058 o (Shas sty ln et aals iad yslmer Ol 5 oltile S d(Cumozr V) (ol d(Sopro
022855 o Fig (i (Smnod (o032 Mloiige 0B 1) gy 2 3590 Slaturmor (o Vb (G95UsS 3525 o5 ol s
ke ailige ulewsiil g osen (35 b sl Jlake 5 ogee SR8 5 Jsb sla STy e st 5 St (Shes
1Y Jlezo gl 5o (g)logine 5 e (S b JS 028 g 55359,8 S 6IS 0lie b oinysSd (958l cosen (peilimgi]
Slaser 4o gleasmad 0ad oo uilawsil Coluca) (ol o bbaid 101580 a5 conl dame ol cpl aldls
Fom 9 (Vadsd) g olidle S 9 ) 055 Coamex o Calid g siao ) lid calin sladuser Guiaius Cux
5 Y OB5 5 omelys slacumer (e 5d alid Gliee (nyteS w3l i AliS Gy Comez b Comezr 53 (0l O
225 gm s 1y ol (e slaipmar o Vb G55UsT 357 inlesl ol sloamsts gymo o 0 saalie ¥ (il
Al se (5,845 (goliiay sladaliy o colawl B8 oS
sty ($55UsS L Geoling eyt BB aapl g 038 (LS SlaallsSs, 1gualS glaojly

FPRY-F

e (2 bl o Sl yo (2l eyl g pie Jgazoe (yweninds Solanum lycopersicum ole oU L (S 84568
odac ;335 A Sl (S lyieas ojlpen olpl @tdS Jlu Ve 50 oS oS aas e gl (Fax s Sl sl ol
Sl o5 salee PV 390> @ YAV Jlo 53 Jsame ol 0 olis 45 olo b el 05y (504 oS 00iiS s
sloosle Jlai 5l pee gie o G951 L Jpamme pl (V) we0 elatsl oot 4 ) Sl ady ptie plis anudlys 5 aidly
(a1 5D (Farasloly sloosle YL polie (ytdls Jdoar (izren 9500 jlod & Lol g 9 ooy IS o Sase
3l gl glgil 5 (Bgye 5 (Al slacs Lo 4 Ml 5l 67Kt 3 65350 A8 € rmeling g loadsiin S (n oS asile
sl 63958 1 10 B 5 (o5 Sl Ty il sly ol asy o pll lply (V9)

Olge 4y 5 0 g8 Wleaysls 50 @035 (08 ksl )0 (K jazsS wilos iz Gl 0l (SjpazsS oSl
P93 oy 9 Qlmiayl g 4S5 Jol of) ol (lpl o)lg ol 93 5ol Gl abioe Bpae 138 Eoy gl o3 laosle 5| (So

AMAN 2o dy 2u,l AAIFIY 228l 0 F,b -)
alio 5 (55,5l pole olRuils ¢ alS adss oaSiils o glad >l g SLEL pole 09,8 JLolinl g jLiils (5585 (gemeiils oS 4 =Y

Ol plrd; (72) jac Jg olXiils «(63,5laS caSlisls « alS adsi o L) 09,5 (655D gormiils 5 5 b
(kmabizmashayekhi@gmail.com) : 55 xS s ¢ Jgtame odims g #


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.1.4.8
http://journal-irshs.ir/article-1-393-en.html

[ Downloaded from journal-irshs.ir on 2025-12-06 ]

[ DOR: 20.1001.1.16807154.1399.21.1.4.8 ]

OhlEan g lpsses

lal 5o lnl 5o 09 (o09) b (sl lamesl lnl jo (S parss adsl ol g ansld a4 Jl2B plails (o )0 (o slojie
Olrl oJly 5,5 GlaazsS (Gae jl G AD pguye igdi oo 0dal (LIS 4 09yl 45 SzsS slaaxS B9
Slle o8l iy B 690 j0 il jsaine € S 3am 8 a4 by o] jo il Gleax S L ojlasl wglas JJoay a5 wial
slopd, (1) wsls gy (Conl (5535 obT e ol829,3 abgoma a5) (glac)je y0 1) (KarsS jb it sl e
9 3550 93995 Sjge & lapd; (nl jh WS (o0 A, (SBog Dy eS| 6ile )3 58 S (nl 4yl
oad solia slapd; slaShg elgl slils alls Sl 5l &S wies oo ST SasS Glaoge 5 005wl laJlils
p3Y Grizen wloasl S5z 4y 9,095 sla SidazsS 95 nl 5l siaxel el Doy 90 4 dsy0 S 4 LBl e (559,
o5t &5 (5 55b 4y il oo Jooio Lop 5 (698 ¢ SiS wiile (ans sl Jelge 4 lacomex (nl &5 conl ol @
(0) cowl ouls oualine (g )l gl jo Loy By 5o LmQT 0ga0

5 ol oaalie B o] (cioy laislings b amlie o olalS s (S S5UsS aals a5 obsl |
b sty slaaist mudbp)s 5l snSore oolhy ladi)ly Jewily St 5 5 (S5 STUS Ol Sl slael,
b Ay 4 4z g b 500 o 51 ATY) 0SS oo 0 5588 alide Bblie ;5 5,093 &gt oS Sl (oo SlaConex
2 9% Osele V00 090 (gaB; 5538 )5 Sl laydy (a3 a0 slaydy sl esliiul w50 g (lpl S (S BaxsS
Olnl ool Ll L a5 ctiog slog S0l 0gug 5 oolia slagig, b layds onl adgs &S b 0 w0 ge el 1) Jlo
JIs )3 (K parss o550 )0 0 ohagr g solFa Jlas @ ez die ddsa Jl opl bl Houde wloas 5 5Le
b osdise )ls @yl 5l OlipslaS (Brae jdu stie (55T e (A3 )0 oy Gl celie Ll il S92y OS¢ j9iS
59 b S la Sy boad solEar sland) addsi rhaw axly jo 5 Shee (81 g3l 5 Jgame (nl Coenl 4 4z
L ol (7) s yo S5 4 (5900 501554 5 (Dogemildy ) (66545 190 (sloogsy (sl ol loosle (05T el
L slapdy (i3S Sz o Lol 5l o wisd oo <8l Glnl )5 &5 (SharsS (o lacrer Jlsl8 (355655 257
oy othae laas g oy o Vb CudS

Somez Vo )3 o0 Sielnindsd o0 S TRy 2Lyl 5 SIS (swrn solen (Regh onl 5o Lly (e o
Jold oo (oulid Con) Gl Gla Shy sladss 425 5 (Sared colyd Sl osliinl b Glpl (e (K paxsS
wdpl 4oy (Jolme ala sloosle wojs wile (53425 oge Suislsaied Gba S 5 osee 2> 5 03y kS (Jsb
w5 58 i)l 05 5 S o3l S wid 5 59257558 SIS bl aeia S 55 C el i e 8
255 il Slaiss9e sland) 4 iy Sz 3 SPFLS ol 2 aSS L ol b

Wboigy g 3190

KRz sS Cume V0 0 050 Sl b g (owlidiSn,; GlaShy (2Ll s (SUS (omin ssbiieds Shagh (ol
o 02 OB b @l 5 555LaS pole oSy 5o 1SS aw b (Bolas oS slaSsl 25k B o ol (e
(2,5 plol 1TRY

4 olpl At dilaio 00 a8 09 Gl (dove (594255 Cumex 00 Juld Adgh (nl 10 (o p 3)90 laturexr
Polis S Teltile)S (Curez 99) Toemils (Curez 9) (S Tiabhul Jod; Tolrid; Vol slapl
Jad 13 FTpf BT do o 0 e oal coiS allS o clis slo s (9,0 ole aiawl blgl jo lajdy aiad (55l ex
CSP Ve 8 SaD) (69 9 (B 40 egmades 4250 VA 5 555 )3 sl 42 )3 TO) (ples el Ll o 5 e
slord 5 (S G TR b GBS ok @l 5 55,5l pole oAl (Liagh asyie 4 (Celo VF 59, Jsb s
Jsb s rt aiBs FO 5 a0 YV aldliem o) j0 (lalej] 050 ac)pe aind Jiie V Joazr )0 oul aus S
ablgayie Voo byd mhas 5l T el g ojls 13 (B0 aido ¥ g az 0 OF oLdlse

Kermanshah -v Khanbebin -  Gorgan - Esfarayen -f  Rasht-v  Rafsanjan -¥ Varamin -\
Kordestan -A

sY


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.1.4.8
http://journal-irshs.ir/article-1-393-en.html

[ Downloaded from journal-irshs.ir on 2025-12-06 ]

[ DOR: 20.1001.1.16807154.1399.21.1.4.8 ]

o SloCarar 0 ogi0 ol f58)00 clo STy j!

OB S ol o 5 (65,5liS pole olliils haghy dsye S olond 5 (058 o S5y ) Jsox

Table 1. Physical and Chemical Properties of Soil in Research Field of Gorgan University of Agricultural
Sciences and Natural Resources.

QW d o )'“""'9 5/8
Available phosphorus (ppm)
Py 0 WL*-’ 160
Available potassium (ppm)
QU 53 D)9 11/9
Available nitrogen (ppm)
Q) )0 28
Clay (%)
- 42
Silt (%)
o= 30
Sand (%)
oS sl 2/084
Organic carbon content (%)
S gl 7/14
Electrical Conductivity (dS m™)
gl 7/14
pH
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Fig. 1. Comparison of means of fruit length, diameter, weight and volume in different tomato landraces.
Columns with similar letters are not significantly different at 5% level of probability according to
Duncan multiple range test.
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Table 2. Average, range, landraces with higher and lower values and coefficient of variation of studied traits in
different landraces.

_. PR oo
Lo Siles v
. Range Landrace o ol
Traits Average i . .. . e
Oy (2 fS. Oy (2 S s
Max-min Max-min
o9 sk 31/48 44/58-25/04 Varamin-Gorgan2 17/05
Diameter (mm)
230 Job 28/62 45/85-21/89 Varamin-Gorgan2 15/42
Length (mm)
250 03 20/36 56/86-8/99 Varamin-Gorgan2 30/82
Weight (g)
o5 20/23 59-9/1 Varamin-Gorgan2 19/39
Volume (mm?)
Jslre el slaoole 6/97 7/73-6/5 Kordestan-Rafsanjan 3/87
Brix (%)
) - organ2-Esfarayen
el 1077/44 1339/99-851/29 Gorgan2-Esfaray 13/16
Glucose (1g g-1)
59597 45/97 85/18-18/31 Khanbebinl-Varamin ~ 15/54
Fructose (Lg g-1)
J5 o 1390 1820-643 Rasht-Khanbebin2 13/34
Total sugar (g g-1)
e 031 0/4-0/25 Kordestan-Esfarayen 18/59
Acidity (mg 100cc-1)
Comebuy 1/4 2/38-0/56 Esfarayen-Khanbebin1 16/21
Vitamin C (mg 100cc-1)
oS 0/12 0/13-0/09 Varamin-Khanbebin2 12/29
Lycopene (mg g-1)
el 0/18 0/25-0/09 Rafsanjan-Gorganl 8/08
Carotenoid (mg g-1)
Sl 0/01 0/03-0/001 Kermanshah-Esfarayen  12/54

Anthocyanin (mmol g-1)
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Fig. 2. Comparison of means of brix percent, total sugar, glucose, titratable acidity and content of vitamin C,
lycopene, anthocyanin and carotenoid in different tomato landraces. Columns with similar letters are not
significantly different at 5% level of probability according to Duncan multiple range test.
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Table 3. Pearson correlation coefficients between the measured traits in the present study
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Fig. 3. Analysis between different tomato landraces based on morpho-physiological traits (A: Varamin, B:
Rafsanjan, C: Rasht, D: Esfarayen, E: Gorganl, F: Kermanshah, G: Gorgan2, H: Kordestan, I:
Khanbebinl, J: Khanbebin2).
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Table 4. The Results for classification of different genotypes by cluster analysis (A: Varamin, B: Rafsanjan, C:
Rasht, D: Esfarayen, E: Gorganl, F: Kermanshah, G: Gorgan2, H: Kordestan, I: Khanbebinl, J: Khanbebin2).
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Evaluation of Morpho-physiological Fruit Traits of Some Tomato
Populations in Iran Using Correlation Coefficients and Cluster
Analysis

N. Sousaraei, K. Mashayekhi®, S.J. Mousavizadeh and A. Dadrasi!

In the present research, different morphological and physiological traits of fruit were
measured in order to evaluate the variation and morpho-physiological traits in 10 Iranian
tomato landraces. The landraces were collected from Varamin, Rafsanjan, Rasht, Esfarayen,
Gorgan (2 landraces), Khanbebin (2 landraces), Kermanshah and Kordestan. Based on the
results, the wide range of variation confirms the existence of high diversity among tomato
landraces. A significantly positive correlation was recorded between length and diameter of
fruit as well as between lycopene content and fruit weight and anthocyanin. Fruit anthocyanin
and lycopene were positively and significantly correlated with glucose, fructose and total
glucose at 1% probability level. This indicates that increasing in sugars synthesis increases the
biosynthesis of anthocyanin. The results of cluster analysis for categorizing similar landraces
showed the highest similarity between Gorganl and Kermanshah (cluster 9) as well as cluster
9 and Rasht landrace. The results also indicated the lowest similarity between Varamin and
Gorgan 2 and Khanbebin 2 landraces. Overall, the results of this experiment show a high
diversity among landraces that can be used in tomato breeding programs.

Keywords: Plant pigments, Fruit sugar, Titratable acidity, Vitamin C, Biochemical diversity.

1. Ph.D. Student, Associate Professor and Assistant Professor of Department of Horticultural Science, College of
Plant Production, Gorgan University of Agricultural Science and Natural Resource, and Ph.D. Student,
Department of Genetic and Plant Production, College of Agriculture, Vali-e-Asr University of Rafsanjan,
Iran, respectively.

*Corresponding author, Email: (kmabizmashayekhi@gmail.com).

Yo


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.1.4.8
http://journal-irshs.ir/article-1-393-en.html
http://www.tcpdf.org

