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EXTENDED ABSTRACT

Introduction

Tomato (Solanum lycopersicum L.) is one of the most
important and popular fruit vegetables in the world.
Tomato is grown as an annual plant. It belongs to the
Solanaceae family with 2n=2x=24 chromosomes. For a
new variety to be commercialized, it must pass legal tests
of distinctness, uniformity, and stability (DUS).
According to Iran’s plant varieties protection laws, a new
variety, must meet three criteria for protection:
distinctness, uniformity and stability. Thus, determining
the morphological and physiological characteristics of
common cultivars and preparing their description as a
reference is of special importance. To enter a new variety
in Iran's national list or to obtain breeder rights,
performing DUS testing is a legal obligation.

Materials and Methods

To assess the distinctness and uniformity of tomato
cultivars, 19 new  cultivars  applying  for
commercialization were examined in 2021land 2022
years under greenhouse conditions and under the
supervision of Seed Registration and Certification
Research Institute (SPCRI). The evaluation included 15
new cultivars and 4 control cultivars over two years.
Traits were recorded per the national guidelines for DUS
tests in tomato and the UPOV guidelines In order to
investigate distinctness, according to the guidelines of the
International Union for the Protection of New Plant
Varieties, cultivars using important grouping traits
(growth type, leaf blade type, having a abscission layer,
green shoulder of the fruit, fruit size, the shape of the fruit
in the longitudinal section, the number of locules in fruit
and the color of the fruit at the time of ripening) were
placed in several groups. Variance analysis and mean
comparison of quantitative traits were performed using
Duncan's test and using SAS software.

Results and Discussion

Cultivars did not differ in anthocyanin coloration of
hypocotyl (characteristic 1), growth type (characteristic
2), leaf type of blade (characteristic 10), leaf glossiness
(characteristic 13), pubescence of style (characteristic
18), flower color (characteristic 17), the green stripes of
the fruit (characteristic 25), the color of the fruit at the
time of ripening (characteristic 37) and the color of the
fruit flesh (characteristic 38), and the color of the
epidermis (characteristic 40). The Merlis cultivar, which
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lacked abscission layer, was grouped separately, while
the remaining 18 cultivars (4 controls and 14 new
cultivars) were placed in another group that had an
abscission layer.

Among the tested cultivars, 17 (except Samurai cultivar)
were distinguishable based on qualitative and pseudo -
qualitative traits such as fruit shape in longitudinal
section (characteristic 28), fruit firmness (characteristic
41), type of inflorescence (characteristic 16), ribbing at
peduncle end in fruit (characteristic 29), blistering of the
leaves (characteristic 14), size of blossom scar
(characteristic 32), size of peduncle scar (characteristic
31), depression at peduncle end in fruit (characteristic
30),anthocyanin coloration in the upper part of the stem
(characteristic  4), green shoulder of the fruit
(characteristic 21), number of locules in fruit
(characteristic 36), leaf attitude (characteristic 7),
intensity of the green color of the fruit excluding shoulder
(characteristic 24), and intensity of green color in leaf
(characteristic 12).

For uniformity testing, the number of off-type plants
should not exceed the UPOV guidelines. To evaluate the
uniformity, the community standard of 1% with a
confidence level of at least 95% was used. In a sample of
20 plants, the number of plants outside the permitted type
should not be more than one. The examination showed
that the new cultivars met the uniformity requirements,
as no off-type plants were observed.

Conclusion

In the examination of qualitative, pseudo -qualitative and
quantitative traits, among 19 cultivars (15 new and 4
controls), 18 were distinguishable from one another by at
least one trait. , However, the Samurai variety lacked
distinctness from the Lisa variety and was thus rejected
based on this criterion. All the investigated varieties had
the necessary uniformity. Therefore, morphological
identification certificates were issued for 14 new
cultivars, except the Samurai cultivar, and they were
registered in the national list. It should be noted that the
cultivars tested in this research are mainly used for fresh
consumption. Among the major traits in tomatoes that
can be considered by breeders are fruit shape, growth
habit, fruit size, fruit color at the time of ripening, degree
of fruit firmness, the presence of an abscission layer (easy
separation of the fruit), the type of flower and the date of
fruit ripening.
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Table 3- Analyzes of variance of Distinctness varieties with present abscission layer in indeterminate growth type by

Pseudo qualitative and quantitative characteristic

Characteristics

— Bl = E
v . 3 3 o @ M c 8
\3; < @ S 8 - 8 o . s
S -1 ) I = g8 w8 e o S
_ ¥ £5 L1 »S JE. 38 a2 2 bs. 0w B2
2w @ TS . - a o a = o
o 582 £ N, 8 J g2 5% 43 J E J 58  1.ass
Variety S 5E k= 5 3 v ®E % 2 -] 3 ] D25
>eS 2= 33 T 5% v £ 23 3 g % 55 g e £8
S 2E £ 3 N YEG B \é“é g 225 Iy Sg
Heg = - 38 < % 8 L t 5 < 25
£ = - s E® Lo 3 2 £3
= 3 = Y <s
Bl -
Azar cordate
Y N4 Lo
. . soft to
Eilara circular medium
Lol
ol T 55 L e equally
Arman circular medium umgﬁgous
multiparous
el Af L oslw bl VS
. X mainly weak to
Ahur ircular medium . .
ura cireutal ediu uniparous medium
oS, 55 L ge D_LN 3 L
Barcat circular medium malnly weak strong
uniparous
- p sle L ge b Camss
L N L - o~ o oS
. . . mainly weak to
Avria circular medium uniparous weak medium small
(e ¥4 L ge ”}“I s L ge By L g 3
. . ) mainly . :
Linda circular medium uniparous weak medium small medium weak
VAV, 5 N4 Ly o3l o~ Lga K S Loga Lge
- : mainly : ; .
Tol197 circular medium uniparous weak medium small medium medium
= oslw L.
ol N 4 T : o< -
Radin circular medium rT_lalnIy weak weak
uniparous
- oslu Lo e b G S 56 by
[aTEAACYETI N Lo e > I o > o 5’«;_ t"‘
. X mainly weak to medium to
SV 3725TH circular medium uniparous weak medium large
) ¢ S b Lo oslu L g0 b (s
e > - inl r veak e e s
. medium to mainly weak to .
Secret circular firm uniparous weak medium small medium weak
s :_/f S b Lo g0 o3l pf Lo b s ‘;,; L g .L.,.):.«L'VS
. medium to mainly weak to X weak to
TO04 circular firm uniparous weak medium small medium medium
S b o sl .
S o8 S di t)“ 3_ | 3 Caad Lo g Lo e i s
medium to mainly X :
Hela oblate firm uniparous weak weak medium medium weak weak
i b o Lo Lbuga b
Ly St S - = o Crnds Logia Lo ge e S
medium to mainly . . weak to
Berta oblate firm uniparous weak weak medium medium weak medium
el oS Lo e
Arsin oblate medium
APVl 5 5 S S
SV-8467TH oblate firm
S .
. . ) Lo b syl L . . L b 5,0
st S = (sl 5 ) ¢ beent ’ e S5 b S S A Vs"i’ i s
. - . T absent or absent or very
Samurai elliptic firm mainly very weak weak very small very small weak weak
multiparous
S .
X . .. ’ R PSIRY L . X , R L b s,
> o — (sles s ) r!ai;t or . o S afsi? or very o
Lisa elliptic firm mainly very weak weak very small very small weak weak
multiparous
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Table 4- Analyzes of variance of Distinctness varieties with present abscission layer in indeterminate growth type by
qualitative and quantitative characteristic

Cho

characteristic

S
= = = <L
E 2 , 8,2 ) E
“— . * o T+ -
3 &£ 3 = . j S5k J 8
2 S .~ ] Y o 'qmgf-\ ,'\8
5 Lgé‘ {5 3‘.‘3 \\5 2= \\6 =
e % 2 > 8 % B % e o2 L3
variety - cg k5 v e gg‘g D5
- 3 =2 2@ ¥ 20T \\0 —
r s £ & z T 22
©s - t 53¢ 2z
I = @ @
o > = o c
=
3,5
Azar
present
Radin 3yl av 92
absent two and three
E||ara :_)‘.,U )LR}M«}.\ a;\:.’e‘A.‘:; .l:..,«}:n\;_‘ri:})
absent two,three and four semi-drooping light to medium
Arman FyiRY ez s 4w 031! das L g
absent two,three and four semi-drooping medium
Ahura 5l Sl 4w 03 dad
absent three and four semi-drooping
SV-8467TH 3,0 Sler 54w 03yl dos T J=T)
absent three and four semi-erect light to medium
barcat 24 Sl g e o3l 4a a2 L e
absent three and four semi-erect light medium
Linda 3,6 Sler 54w o3yl dos ReX3) Lo g2
absent three and four semi-erect light medium
s, ‘):M}G;"ULG,’} “ ol
Secret three and four, i
absent - . drooping
five or six
IR S e o33l das Lo o o
Tol97 three and four, . . . .
absent - . semi-drooping medium Light
five or six
Aria 3,5l Ay oler s 4w 03l 4as =33 L 52
absent three and four, five or six semi-drooping light medium
004 5,0 S ol s 030551 4ad T =T L 5 g,
absent three and four, five or six semi-drooping light to medium light to medium
Hel S0 A Oler s 4 osLBl ans Lo gt R-3%
ela . .
absent three and four, five or six semi-drooping medium light
Berta 3,00 Sy oler g 4w oLl aad Lo g =23
absent three and four, five or six semi-drooping medium light
Arsi 2ol s g Gl s e 2313l 4 vy Lo gia b o,
rsin . .
absent three and four, five or six semi-drooping light to medium light to medium
5yl &J)\M}M;@UL@?&M
SV 3725TH three and four, five or six, more
absent

than six
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Table 5- Analyzes of variance quantitative characteristic of 19 tomato varieties under experiment

Sl oS

Mean square

-
[
= g
> 1%}
= @ I
O = f=3 =
= - 4 B . 83 5 © 2 - @ @
o Z S = L 5 s 4 .2 5 @ 2
. 3% = 2 1% ‘E'Ee b 3 q g s E xg v g 1§
oo J = 4 %5 g q %5 g i = 33
L A - - T lges Jg A3 0F vy 35 vE 22
= ® 3 8 ¥ 8 ¥ £ 5 v e § X g 12 o ] w g WS W °
S.0.V 3 1= 4B Bl q £ q °F g g e L & = v 5 % £ by
) £ § 15 R - g s S § g g
T g a - 58 v T L 2 a & 2 3
2 s= = a
bS] 05
@ £
8
2 18 6869.684” 641.822” 1541317 01133 0.0044" 11649”21754 6521107 31.260° 13.88" 1.509" “4.138
Cultivar
23T oLzl
e 19 482304 12.381 6.397 0.0016 0.0025 0.650 27.83 17.2580 20130 19.623 0.914 2071
Error
& 37
Total
Sl kS g
S 18.19 5.82 5.00 451 10.41 9.32 17.59 6.88 8.87 9.57 13.88 9.78
%c.v

-Lp)}\jbJL&\Cb.«):)‘:@:uj)‘:@mj;&Z%;Aiﬂésﬁe)%’égns

ns: not significant * and **: significant at the 5% and 1% probablity levels, respectively

1 off-type
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Table 6- Analyzes of variance mean squares of quantitative characteristic length of Pedicle
of 18 tomato varieties under experiment

Do o S
Mean square
J::isdtﬁ 35T 4y * S1m N Jsb
5.0.V df Length of Pedicle
) 17 2.711*
Cultivar
2o 3T ol
e 18 1.224
Error
s 35
Total
Ol kS s o
e 10.05
%c.v

SuYO NNV s g 4‘3J§3 di.iLajTaL..;&lc)L;:J ©3l3T 4y ol ;.,U:y'/f\}.» Y glyls Vj) odoen Lagd s
* Only eighteen cultivars had a pedicle, so the treatment, experimental error, and total degrees of freedom were 17, 18, and 35, respectively.
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Table7- Comparison of means of tomato varieties in greenhouse conditionsat the 5% probability level according
Duncan'sMultiple Range Test (DMRT) for quantitative characteristic estimiated

Che

Characteristics

E_ h=4
8 4 £ 2] £
. g 2 S - Y S < =
Cul{lvar 3 z . 3 E . 8 _x:;_g SR= 3 8
r )5 E = w £ E v5E S BT Y2e JeE
N o £ 388 © g 5 O =N} NRCIRE W © 5
g g= B = ¥ g~ Yy 57 v 2 =T =
AR < B = G B =
r % 8 IS = | =~ S
Z o 8 = 3
[ [a)
Arsin 10.600a 39.900ab 75.600ab 58.07a 46.07a 7.820ab 17.08a
To04 10.500a 41.00ab 75.400ab 55.185ab 48.210a 8.535a 16.705 ab
SVTH 9.535a 33.045abc 65.290 dec 49.525 abc 46.245 a 7.665 abc 15.965 ab
SV3725TH 10.300a 44.50a 77.600a 53.900 ab 46.570 a 7.415 be 15.905 abc
Hela 10.185a 31.715 abc 65.980 hdec 49.960 abc 48.310 a 7.550 abc 15.820 abc
Azar 3.715 bc 12.435 de 27.005 g 51.150 abc 48.000a 7.680 abc 15.580 abc
Berta 10.600 a 37.70 ab 72.600 abc 56.810 ab 50.785 a 7.055 abc 15.570 abc
Secret 10.005 a 32.880 abc 69.085 abcd 50.570 bac 42.850 a 6.570 abcd 15.400 abc
Ahura 9.500a 36.55 ab 70.395 abcd 47.420 bca 44,510 a 7.700 abc 15.280 abcd
To197 9.780 a 34.515 ab 69.720 abcd 53.820 ab 45.180 a 7.540 abc 15.250 abcd
Merlice 9410a 28.650 bc 61.315 de 51.610 abc 45.850 a 6.220 abc 14.820 abcd
Eilara 5.465b 21.245dc 42,985 f 48.940 abc 45,920 ab 6.810 abc 14.110 abcd
Radin 8.700 a 21.500 dc 58.400 e 52.630 ab 44.855 a 6.525 abc 13.860 acdb
Barkat 8.685 a 35.165 ab 69.520 abcd 46.880 bc 43.600 a 6.310 abc 13.515 bdc
Linda 9.305a 34.655 ab 70.360 abcd 46.740 be 43.200 a 6.570 abc 13.480 bdc
Samurai 4.305 be 9.215e 225359 47.695 abc 52.415 a 6.155 bc 13.435 bdc
Aria 9.720a 31.020 bc 65.300 dec 48.840 abc 44.870 a 5.740 bc 13.340 bdc
Lisa 3.6150 ¢ 9.430e 21.040g 41.490¢c 48.795 a 5.450 ¢ 12.425cd
Arman 10.450 a 34.660 ab 66.595 bdec 49.340 abc 42.720 a 5.510 bc 11.870d

L% 0 ool sl Sl a3 ol gan s SG1s 0sa3T ol cailie o b b Kk Ot o 3
*Means with same letter in each columns are not significantly different at the 5% probability level according Duncan's Multiple Range Test (DMRT).
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Table 8- Comparison of means of tomato varieties in greenhouse conditionsat the 5% probability level according

Duncan'sMultiple Range Test (DMRT) for quantitative characteristic estimiated

Characteristic

E 5 = - : % L —
TS 5 g 0 JE. YsE,
Cultivar - \533 1L EE 25¢F :??EE é geé
35 127 ¥8& 88 4 Bs w B8 S
™ g 52 & g § 2 K25
g > ° " & i
Arsin 11.4302 180.00% 75.1352 54.120 abde 0.72000¢ 0.5250 abc
To04 12,305 177.00% 73.585 @ 56.950 abc 0.77500¢d 0.5450 @
SVTH 9.069 bc 111.00 dec 68.090 abcde 51.645 dc 0.75500 & 0.5050 a¢
SV3725TH 10.240 @¢ 200.002 75.8102 60.180 2 0.79500 & 0.5750
Hela 10.339 @ 151.50 abcd 68.305 abcde 56.110 a¢ 0.82000 ¢ 0.4850 abcd
Azar 8.594 ¢ 18.00 "9 28.480" 35.565 ¢ 1.25000 P 0.460 abcd
Berta 11.7852 173.00 2 71.665 a¢ 57.800 @ 0.81000¢% 0.520 abe
Secret 10.222 abe 145.00 bed 66.580 ebdc 54.620 abdc 0.82500 d 0.475 abcd
Ahura 10.227 abe 149.00 abcd 73.950 @ 58.400 @ 0.79000 ¢ 0.520 abe
Tol97 11.281 8 148.00 abde 71.030 abed 54.410 abde 0.77000 ¢ 0.485 abcd
Merlice - 101.500f 61.010 ¢f 56.055 abcd 0.92000 © 0.470 abcd
Eilara 10.948 abe 61.00 o 44,2159 43.075 0.98000 © 0.495 abe
Radin 10.755 abe 89.00 ¢f 57.580 f 45,790 ¢ 0.80000 ©d 0.370¢
Barkat 12,1128 155.00 abe 71.230 abed 54.100 abde 0.76000 ¢ 0.500 abc
Linda 9.892 ahc 148.00 2bcd 70.040 abed 53.650 bde 0.76500 ¢ 0.490 abed
Samurai 12.385¢@ 8.50 " 21.560 " 324309 1.51000 @ 0.405 d
Aria 12.130¢ 128.000 bdec 63.020 edf 50.160 & 0.79500 ¢ 0.470 abed
Lisa 11.678 2 9.00" 21.270 P 31.2859 1.470008 0.450 cdo
Arman 12.593 ¢ 141.00 bed 64.725 edfc 53.340 bde 0.82500 0.520 abc

L% 0 o LT sl Jlas C]a.a 23 o3 sme D Qijb 0503 bl s calin Cog - b Lhu,:ial:ﬁ Q5w B 4%
*Means with same letter in each columns are not significantly different at the 5% probability level according Duncan's Multiple Range

Test (DMRT).
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