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ABSTRACT

In order to evaluate yield, yield-related traits and fruit quality in 83 tomato lines, this experiment was conducted
using Completely Randomized Block Design with three replications. Results of analysis of variance indicated highly
significant genotypic differences for all studied traits. Fruit yield showed a positive and highly significant correlation
with average of fruit number and weight, fruit length and diameter, pericarp thickness and titrable acidity (TA), and
negative significant correlation with days to 50% maturing and ripening index (TSS/TA) traits. Cluster analysis
classified all lines in five groups and there was highly significant difference among the clusters for all traits except
TSS. Based on mean comparison between cluster analysis groups, the lines in cluster 5 including, 282, 276, 244, 213,
247 and 412 were early maturing and had a high value of yield related traits. Among the cluster 5 lines, some of them
had a high titratable acidity and length to diameter ratio, and a lower TSS/TA than other line. These lines could
introduce as suitable lines for fresh consumption and also for processing as a result of their long shelf life and could
be used for production of suitable hybrids.

Keywords: Pericarp thickness, ripening index, total soluble solids, titratable acidity.
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Table 1. Used Commercial cultivars as parent

Cultivar Producer Cultivar Producer
country country
PETOPRID5  American SUPER CHIEF Italy
XAMAN American CHIEF Italy
IDEN American RIOGRAND Italy
PETOPRID 2  American ROCK STONE Italy
. EARLY
ALEX American URBANA Y Italy
FIRINZEH American TITAN Italy
COMODORO  American KIMIA Iran
WADISTAR American ATRAK Iran
Ps 6515 American POULAD Iran
USR%FEI\T A American NAEEN Iran
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Table 3. Analysis of variance for studied traits in tomato lines

Mean of Squares

Fruit Fruit

SOV df Daysto 50%  Fruit number Fruit number Single fruit  Percentage of
maturing per cluster average per plant weight flower loss length diameter
Replication 2 285 0.007 412 315 80.74 170.33 156.57
Lines 82 170.57 3.07 2498.2 1988.6 902.35 401.187 255197
Error 164 16.48 0.127 7.60 6.80 39.71 6.81 7.95
CV (%) - 2.62 6.33 7.60 10.07 16.90 4.80 4.88
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Continued table 2. Analysis of variance for studied traits in tomato lines
sov df Mean of Squares
L/D fruit Pericarp thickness Fruit yield TSS TA TSSITA
Replication 2 137.78 0.134 22940 0.129 0.001 0.271
Lines 82 265.08 4.42 13868833 1.79 0.094™ 9.07"
Error 164 4.56 0.001 9456 0.063 0.004 0.657
CV (%) - 4.15 741 3.50 4.80 9.20 7.10

** Significantly differenc at 1% of probability levels.
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Table 3. Mean, range and Standard deviation values of studied traits

. Range Lines . Coefficeint
Traits Mean + Std. Error  Minimum ~ Maximum  Min - Max Std. Deviation of variation
Days to maturing of 50% fruits 154.68+0.826 140 180 L135-L54 7.53 4.8
number of fruits per cluster 2.5984+0.100 1 6 L30-L108 0.92 35.18
number of fruit per line 31.658+2.249 1.55 100.55 L54-L269 20.49 64.73
Single fruit weight (gr) 30.755+1.861 8.29 90.06 L128-L418 16.96 55.15
LOSS% 7.113+£1.905 0 75 L276-L258 17.35 46.77
Fruit length (mm) 53.4+1.180 35.33 89.67 L412-L31 10.83 20.28
Fruit diameter (mm) 49.49+0.959 32.17 74.6 L244-229 8.74 17.65
L/D fruit 1.092+0.028 0.72 1.68 L412-L135 0.21 19.10
Thickness of pericarp (mm) 6.6839+0.123 4.18 9.04 L183-L282 1.12 16.85
Fruit yield (gr) 2725.2+236.000 83 12420.33 L54-1.282 2150.1 78.89
TSS% 5.2786+0.084 347 7.67 L110-L267 0.78 14.66
TA% 0.7255+0.016 0.38 1.17 L269-L163 0.15 20.73
TSSITA 7.566+0.198 4.45 13.24 L163-L.267 1.81 23.95
954255 83 SaaT ) 3 (gw)p Oj50 Dlho oy (Ko ¥ Jouxr
Table 4. Correlation between studied traits in tomato lines
DM FIC F/P FW LOSS FL FD _L/D PT FY  %TSS  %TA TSS/TA

Days to 50% maturing (DM) 1

Fruit number per cluster (F/C) -.034 1

Fruit number per line (F/P) -0.346" 0.098 1

Single fruit weight (FW) -0.200 -0.090 0.144 1

Percentage of flower loss (LOSS) 0.154 -0.7177 -0.127 0.008 1

Fruit length (FL) 0.005 0014 0188 0156 -0.071 1

Fruit diameter (FD) -0.240" 0.082 0.258" 0.301” -0.189 05127 1

L/D fruit (L/D) 0.238 -0.053 -0.051 -0.113 0.086 0.605~ -0.365" 1

Pericarp thickness (PT) -0.129  -0.021 0.3597 0.2837 -0.095 0.456~ 0.252° 0.245" 1

Fruit Yield (FY) -0.336™ 0.023 0.758™ 0.597"" -0.080 0.304™ 0.337" 0.012 0.498" 1

TSS 0.009 0049 0050 0040 0.114 -0.023 -0.096 0.043 -0.096 -0.003 1

TA 0.070 -0.037 0.3737 0.180 0057 02927 0.273" 0031 03187 03147 0194 1

TSSITA -0.023  0.078 -0.307" -0.172 0.030 -0.234" -0.301" 0.039 -0.303" -0.293™ 0.414™ -0.783 1
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***: Significantly difference at 5% and 1% of probability levels, respectively.

DM: Days to 50% maturing, F/C: Fruit number per cluster, F/P: Average fruit number per each line, FW: Single fruit weight, FW/P:

Average fruit weight per each line (g), LOSS: Percentage of flower loss, FL: Fruit length (mm), FD: Fruit diameter (mm), L/D: Fruit
length to diameter ratio, PT: Pericarp thickness (mm), FY: Fruit Yield (g/m?), TSS: Total soluble solids, TA: Titrateable acidity,

Maturity index: TSS/ TA.



e b ogan CotS 9 0 Shoe b g o Slas o Slee Lailg; bl i), Sen 5 b, g AeF

Slio plo 5 5l 0g)S cpl cladS, 0g loog S L
a2y BB gl g adl I3 Jawgte 0> )3 5
(O, B 5g, olaws las Ll 5l pgo 05,5 .aings
O Sy a3 Le g ogee shad 4 Job S
ogee (39 9 Sl bawgie Slis 5l g (XL
FB sl Gl 5 0 Sas w0gee S8 a5, 5o ol
ol &ly yo g o 1) 5Silee (eS8 Ggmml
g aS, o 59 ,Sles 65 9 (o) Jeld 09,5
2 S5 olass op i glls paas 09,5 sladS,
oy S5 iy ey Gliee nieS 9 o318
Sl (i (i b oledS ) l)ls pilez 05,8
Olnle op aS) ple 4 Cos penl s LB
GrweS (S, 2l Gl 095 (pl slads,
S 8leey sladS; a4y Cund (5 Gml 0 Shes g 00y
ogun CotS b g e Glao Loy 5l s 1A 5 anils
e 095 s, ol aiies axgi 0)5e
Sfles 4y atunly Slio Sl (i @l)b
O A5 48 43 ogee (159 5 el lawgle wibe
S 8bee 5 @) n Culs woge Hlad g Job clis
@ Gleie baS) G 5w y09) a5l ed gy oge
SaS; )0 (S, (a3l (i g 095 ()
092 Ol g S oy S ple 4y S 095 ()
G09Sy edmopli (Foew, ald ol
dga Glime 4 S gl s JB sl (i
Oles 53 gl R el il oo Jole sl
Ol ST 50 (K58 4255 ogne (S 952
Slom b (g g Gaemy anl B aslol b g asloe 355
dgo Sliee eyt 5 Wheo Sl i cnl o
boabiee GRIBo)ss cnl by Jolxe sl
Slge Olime a4 S ol s BB ol ol
3 Sy 22l Rals @Bly 0 g Joloe sl
> 5 48,50 4O ol 0ga0 (5,5 ke S LB daaS
ogdle Az ;s 9 305 oo i Sudbp Gloj 5l
Ol edls sl 5l 3590 (loy o8 S SYsb 2
S930 YL 8 Gyl R Cuz o ogee colinl
.(Anthon et al., 2011)
Snl @ azg boslabgs 4528 a5l
Wbl oe Sy abold o oS Il 095 52 ol

Sl (Swro (2004) Joshi et al. s o
5 2l Culbrs Slio G )lo g Hlew g
(=¥ YY) O, cubs lio b Saww,
oswlis BB ol 5 (=—/YAY) s Skee
Ve 0 Gyl dae g e abal, (r=-+/YAYT)
ey b JUeN) PR YL TRR Cols 0z Aoy
L ogas (339 (e (094295 08 08 s 0gu0 S
9 Cufe (Sed Ggewlyid BB ol ol
Soemy s Loy (= FAT) e
G == YY) o 5 it (e
(Aoun et al., 2013) el suis

Slasdgs 4 jxi
aslllae 3)50 (K,84255 Sg slaaS; (gunes ) jslareas
oolarul l.| 6‘4...059- cb).?u )R )90 Slas u,ul.u‘ x
KW PL?L;‘ ward P9y 9 o Q)L.\.Sl}.w‘ Sloools
ool g 1) dalllas 0,90 (sS40l () SE)
Slaxs deeg 5 Sges (gomdiwd 09,5 O ;0 Jo F yg0;]
03y (Lis B Jgazr 3 09,5 2 ;5 9290 sladS, 4
) (K425 ey Fr (g )0 (oo ailonds
bl 2 1y locassy 5 Waged (Gl 09,5 1 4
©0ga0 Sl ©9a0 (339 Qbe @lbm )JQLM O°9 ‘)L)

(Sharma &Verma 2001) wisges 3,20

Swog S Slio Sl awnlio g (il yly 4y

Sladss 55 5 Jolo
Ol dnlie 5 uib)ls a4 bge mls
Shig wpm ) Jeb slheys s clis
Syl g2y Lo g WS oS o el
bgio sl Wog)S (o S)lo g Dgls (izen
Sl g ey 0 Jiol mhaw 045, 12 50 0500 09
ls g2y o)) Jlio!l mhw o Slas sl
Slao Bl i jlade o 568 shls Jsl ey, slaeS,
Pl Swld 5 oges Jsb (315 o U5 sl
3 e 09,8l glaas) jo 5 i) e ps oy



AsY VWAV 5l ¥ 6Les FR 5,90 ol SLEL psle

Oty A pl 4 az gl bl Sihe (6,55 90
s a5 Jsl sleos,S o o oS alols
@ oaxg b b oaslie paxt g pylex sloog,S
Slas Ll 5l w095 5w polez 05,5 a5y
Wl B gl Candy jo 0 Slee 4 anly

G oodey S (Sl ey e lnle
595 Wog,S 5o &Bly S8 wl ( (Sf g yiSTa
O I el b g 958 Gl (I gz 1) oo
Al Fogthe glan e 4 oliws (Sl dag)]
050 SS9 0,Skee b lad e Dlao ogie o Slas

4 bog)S G aloll shaie oy 350 el )
(Y J992) 23,5 anlone (qwalBl alols gpe (s
OV alold b ponsy 5 Jsl (slwog S dwog S (2 5590
ooy S (0 3 Su3 5 FIFA alold L pnty 5 0 ke 5
ol iog YIBY alols b sjlez g pod (slaog,S
ol o conlin pally s sl e

arsi by clle ol az g Lo e Sl cnl b
($SpansT 3 ead IS slagy 25T Sl ay
il oo sial3dl 31 glls solaidl ppe Slao sl
OBl dmog, S cpl sleaS, o B abxl L
G Glodes o jglaie SIS 1 6o

(Kumar et al., 2017) s ls 5929 5,842 55

lady> 4525 5l Jol> 09,5 0 50 (594265 83 45, A (451, B Jgor
Table 5. Distribution of 83 tomato lines in 5 groups of cluster analysis

Cluster No. Lines Lines Code
Cluster 1 32 L2,08,L18,L31,L52,L54,158,L.73,75,0.83,.94,L.102,1.108,L.110,L.113,.117,L.118,L.131,.135,L142,
L165,L.203,L.207,1.229,1.232,1.238, L252,1.258,1.324,1.358,1.384,L.418

Cluster 2 8 L1, L44, L68, L128, L163, L180, L197, L200

Cluster 3 15 125, L30, L35, L43, L62, L66, L77, L133, L176, L183, L187, L192, L206, L237, L249

Cluster 4 19 L6, L38, L40, L85, L86, L96, L122, L151, L154,L.161, L181, L196, L217, L218, L223, L242,

1253, L256, L267
Cluster 5 9 1213, L244, L247, L260, L269, L276, L280, 282, L412
sladgs 45205 5l Jol> sloog I sl Slao (:S0lie amlio 5 il )ly 4525 7 Jgoor
Table 6. Analysis of variance and mean comparison in cluster analysis groups for studied traits
Traits Mean Square Mean of groups
Between Groups  Within Groups Groupl Group 2 Group 3 Group 4 Group 5

Days to 50% maturing) 209.997 48.89 153.7603°  164.0000° 153.8447° 154.6142° 151.2244°
Fruit number per cluster 22.24™ 46.31 2.1719° 2.6250™ 3.6000° 2.3947" 2.8522°
Fruit number 12749.99™ 21686.98 30.3300°  13.1246°  23.3558™  33.3974°  63.0237°
Single fruit weight 2916.17" 18910.35 28.3297°  23.9038°  25.3920"  30.6647°  45.6578"
Percentage of flower loss 9796.14™ 14911.73 458728 351588  18.0553°  43.4605°  26.0744™
Fruit length 494457 4675.49 453141°  61.1388°  51.0380°  59.2226°  66.9211%
Fruit diameter 2552.27" 3715.82 455013°  41.8538°  52.3927°  51.0274°  62.0867°
L/D fruit 1.62" 1.94 1.0066° 1.4623° 0.9798° 1.1674 1.0961™
Pericarp thickness 36.58" 67.43 6.1022° 6.6775™ 6.3667° 7.2405° 8.1122°
Yield 202000000" 177100000  2354.8850% 1334.0000° 1625.5333™ 2781.5968° 6992.5922°
TSS 0.47™ 48.64 5.3544° 5.2588° 5.2173° 5.2837° 5.1189°
TA 0.75™ 1.10 0.6741° 0.6075° 0.6553° 0.8668° 0.8322°
TSS/ TA 87.711" 181.70a 8.1196° 9.0234% 8.2140° 6.2508" 6.2315"

P[4 0) el Sls (yg03T 3illas doaS ) s Jlo sime NS ooy, Lis alice g >

Different letters indicate significant difference between genotypes, according to Duncan's test (P < 0.5).

ladg> 4320 5l Jol> 095 gy o (oeldl oo alols V- Jgux
Table 7. Squared Euclidean Distance between cluster analysis groups

Clusterl Cluster2 Cluster3 Cluster4 Cluster5
Cluster 1 - 3.37 3.50 351 5.70
Cluster 2 - 2.57 251 4.59
Cluster 3 - 3.13 3.32
Cluster 4 -

4.69
Cluster5 -
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Figure 1. Dendrogram showing relationship between 83 S3 tomato lines based on studied traits using cluster analysis
through Ward method
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Figure 2. Three dimensions scheme of yield, days to 50% maturing and pericarp thickness in 83 tomato lines
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Figure 3. Three dimensions scheme of Fruit yield, length to diameter ratio and TSS/TA in 83 tomato lines
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