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ABSTRACT

This study aimed to evaluate the growth, yield, quality and Fusarium wilt resistance of thirty tomato germplasm
lines under open field conditions. The experiment was conducted at the vegetable experimental farm of the
College of Horticulture, Dr. Y.S.R. Horticultural University, Venkataramannagudem, during the Rabi season
of 2022- 2023. A comprehensive analysis of variance revealed significant differences among the genotypes
for all traits examined. Notably, the genotype EC-620403 exhibited early flowering, achieving 50% flowering
in just 29.54 days. EC-617090 demonstrated superior vegetative growth with a plant height of 180.22 cm. For
fruit yield, EC-631396 was the leading genotype, yielding 1.44 kg per plant, excluding check varieties. The
highest total soluble solids (TSS) content was recorded in EC-611885 at 5.65 °Brix and EC-806571 had the
highest lycopene content, measured at 7.23 mg/ 100g. Additionally, EC-631396 and a local collection exhibited
the lowest severity of Fusarium wilt under natural conditions. The findings suggest significant genetic
variability among the tomato genotypes, which is crucial for selecting superior parents for breeding programs
aimed at improving tomato traits. This research provides a foundational understanding for developing new
tomato cultivars with enhanced growth, yield, quality and disease resistance.

Key words : Germplasm, Fusarium wilt Resistance, Yield performance, Genotypic variability, Quality traits
and Open field conditions.

India is a leading global producer of vegetables,

South America from their wild ancestor, Solanum
lycopersicum var. cerasiforme.

Introduction

ranking second worldwide, and plays a crucial role in
ensuring nutritional security by providing a cost-effective
source of essential nutrients such as proteins, vitamins,
minerals, and carbohydrates. Among the vegetable crops,
tomato (Solanum lycopersicum L.) holds significant
importance, ranking as the world’s third-largest vegetable
crop after potato and onion. India stands second in tomato
cultivation area and production, following China.
Tomatoes, a key member of the Solanaceae family with
a chromosome number of 2n=2x=24, are believed to have
originated in the Peru-Ecuador region of the Andes in

The year-round availability of tomatoes makes them
susceptible to various pests and diseases, which
significantly impact yield. Common diseases affecting
tomatoes include fungal and bacterial wilts, blights,
bacterial canker, tomato yellow leaf curl virus, tomato
spotted wilt virus and anthracnose. Among these,
Fusarium wilt, caused by different Fusarium species, is
particularly devastating, leading to substantial crop losses
both in green houses and open fields (Amini and Sidovich,
2010; Abdel-Monaim et al., 2011), with potential yield
reductions ranging from 10% to 80% (Bharat and Sharma,
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2014). The systematic evaluation and study of tomato
germplasm are critical for the agronomic and genetic
enhancement of the crop. Such evaluations provide
essential insights into the genetic diversity and breeding
potential of available germplasm, which are crucial for
breeding programs aimed at developing improved tomato
genotypes (Singh et al., 2002). The breeding process
involves generating diverse germplasm, incorporating
various sources of resistance, and selecting superior
genotypes for hybridization. This preliminary study aims
to assess the growth, yield and quality traits of different
tomato genotypes laying the ground work for future
breeding efforts to enhance tomato production and disease
resistance.

Materials and Methods

The experiment was conducted at the College Farm
of the College of Horticulture, Dr. Y.S.R. Horticultural
University, Venkataramannagudem, West Godavari
District, during the Rabi season of 2022-2023. The trial
was designed in a Randomized Block Design (RBD) with
30 tomato genotypes and two replications. The
experimental material included 27 germplasm lines and 3
released varieties (Arka Vikas, Arka Meghali and PKM-
1) obtained from NBPGR, Hyderabad, IIHR, Bengaluru
and TNAU, Periyakulam (Table 1). The experimental
site was well-prepared and managed using standard
cultural practices such as training, pruning, weeding,
irrigation, fertilizer application and plant protection
measures to ensure the healthy growth of the crop.
Seedlings were initially raised in portrays and then
transplanted in to the open field at approximately four
weeks old, with a spacing of 60 cm between rows and
45cm between plants, covering an area of 500 square
meters.

Observations were recorded on five randomly tagged
plants per plot for various growth and yield parameters,
including plant height (cm), days to 50% flowering, number
of flowers per cluster, number of fruits per cluster,
percentage fruit set, days to first fruit harvest, fruit length
(cm), fruit diameter (cm), average fruit weight (g),
pericarp thickness (mm), number of locules per fruit,
number of fruits per plant, fruit yield per plant (kg), and
estimated yield (t/ ha). Quality traits were assessed by
measuring ascorbic acid content (mg/ 100g) using
A.O0.A.C. (1975) procedures, lycopene content (mg/
100g) following Ranganna (1979) and total soluble solids
(TSS, °Brix) using a digital refractometer. Fusarium wilt
incidence was calculated as the percentage of infected
plants out of the total observed, multiplied by 100. The
collected data were subjected to statistical analysis using

Table 1 : List of tomato genotypes used in the study.

S.no. Genotypes Source

1 EC-164656 NBPGR, Hyderabad
2 EC-620414 NBPGR, Hyderabad
3 EC-620408 NBPGR, Hyderabad
4 EC-620407 NBPGR, Hyderabad
5 EC-620360 NBPGR, Hyderabad
6 EC-617083 NBPGR, Hyderabad
7 EC-617090 NBPGR, Hyderabad
8 EC-620775 NBPGR, Hyderabad
9 EC-631396 NBPGR, Hyderabad
10 EC-631406 NBPGR, Hyderabad
n EC-631410 NBPGR, Hyderabad
12 EC-631415 NBPGR, Hyderabad
13 EC-635520 NBPGR, Hyderabad
14 EC-636482 NBPGR, Hyderabad
15 EC-654286 NBPGR, Hyderabad
16 Localcollection -

17 EC-806571 NBPGR, Hyderabad
18 EC-806566 NBPGR, Hyderabad
19 EC-605711 NBPGR, Hyderabad
20 EC-241148 NBPGR, Hyderabad
21 EC-164656 NBPGR,Hyderabad
2 EC-806572 NBPGR, Hyderabad
23 EC-611835 NBPGR, Hyderabad
24 EC-161245 NBPGR, Hyderabad
25 EC-620401 NBPGR, Hyderabad
26 EC-620403 NBPGR, Hyderabad
27 EC-620410 NBPGR, Hyderabad
28 ArkaVikas I1HR, Bengaluru
29 Arka Meghali I1HR, Bengaluru
30 PKM-1 TNAU, Periyakulam

the analysis of variance (ANOVA) method as described
by Panse and Sukhatme (1957). The significance of
treatment effects was determined using the F-test at a
5% significance level. If the calculated F-value exceeded
the table value, the effect was considered significant.

Results and Discussion

The analysis of variance (ANOVA) demonstrated
that there were highly significant differences among the
tomato genotypes for all evaluated traits (Table 2),
indicating substantial genetic variability within the
germplasm. This variability is crucial for selecting superior
genotypes for breeding programs aimed at enhancing
tomato yield, quality, and disease resistance. The data on
mean performance was presented in Tables 3 and 4.
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Fruit set percentages were notably
diverse, with values ranging from 40.25%

S ch Mean sum of squares in EC- 806572 t088.22% in EC-631396.
.no. aracter ; ; odicati
Replications | Treatments | Error ngh. fruit set.perfzentages are |nd|cat|v_e of
(df:1) (df:29) (df:29) efflglent polllr.1at.|qn and fruit formatlgn,
_ crucial for maximizing yield. The days to first
1. |Plantheight 21 1744197 | ST | )it harvest varied between 60.86 days in
2. | Days to 50% flowering 0.05 42.26%* 079 | EC-806566 and 86.66 days in Arka Vikas,
3. | Number of flowers per cluster 000 4,08** 003 | highlighting genotypes that can be targeted
4. | Number of fruits per cluster 0.03 5.19** 0.02 for ?arly ha-rvest. )
5 | Fruitset (%) 188 Zo7aa~ | am | Truit Quality traits
. . Fruit length and diameter also varied
*k
6. Days to first fruit harvest 845 92.56 452 significantly, with EC-654286 recording the
7. |Fruitlength (cm) 003 3.75%* 001 | highest fruit length (7.45 cm) and EC-605711
8. | Fruitdiameter (cm) 0.00 2.02** 001 | the highest fruit diameter (5.92cm). These
9. | Average fruit weight (g) 085 972 80%* 32> | traits are essential for market acceptange
i i — and consumer preference. Average fruit
10. | Pericarp thickness (mm) 0.00 7.53 0.03 weight ranged from 9.65 g in EC-611885 to
11. | Number of locules per fruit 000 1.61** 001 | 82.06 g in EC-620407, with heavier fruits
12, | Number of fruits per plant 065 185690~ | o096 | often associated with better yield potential.
13, | Fruityield per plant (kg) 000 019~ | 000 | Fl’eficafp ;hic_kneis a”‘i‘j the ”Lf(fjnbefb?f
14, | Estimated yield (7ha) 381 506= | L1y | ocules per fruit showed considerable
_ variation, which impacts the fruit’s storage
15. | TSS(°Brix) 001 1.82%* 001 | life and processing quality. The number of
16. | Lycopene content (mg/100g) 0.00 2.24** 002 | fruits per plant ranged from 8.16 in EC-
17. | Vitamin-C content (mg/100g) 275 3260~ | 026 | 80657210137.10in EC-611885, with higher
numbers indicating better yield potential.
18. | Percent incidence (Fusarium 1160 1559.53** 274 . . . _—
wilt) Yield and Biochemical characteristics

**Significant at 1% level.

Growth and flowering traits

Plant height among the genotypes varied significantly,
ranging from 76.01 cm in EC- 241148 to 180.22 cm in
EC-617090, with a mean of 129.97 cm. EC-617090
recorded the maximum plant height, indicating its potential
for higher vegetative growth, which can be advantageous
for fruit development. Early flowering, indicated by the
number of days to 50% flowering, ranged from 29.54
days in EC-620403 to 45.60 days in EC-617090.
Genotypes like EC-620403, which flowered earlier, are
valuable for breeding early- maturing varieties.

Yield and Yield contributing traits

The number of flowers per cluster ranged from 3.39
to 9.66, with the local collection showing the highest
number of flowers per cluster, suggesting its potential for
higher fruit production. The number of fruits per cluster
varied from 1.60 to 7.77, with the local collection again
recording the highest value, demonstrating its superior
reproductive potential.

The fruit yield per plant varied from 0.55
kg to 1.64 kg, with Arka Vikas achieving the highest yield,
indicating its superiority in yield attributes. Similarly, total
soluble solids (TSS), a key quality indicator, ranged from
2.13 °Brix in EC-631415 to 5.65 °Brix in EC- 611885,
with higher TSS values suggesting better taste and shelf
life. Lycopene content, important for nutritional quality,
varied from 3.72 mg/100g in Arka Vikas to 7.23 mg/ 100g
in EC-806571, with high lycopene levels being beneficial
for health due to their antioxidant properties. Ascorbic
acid content varied significantly, highlighting the potential
for selecting genotypes with higher nutritional quality.

Fusarium wilt resistance

Disease incidence varied widely among genotypes,
with EC-631396 and the local collection showing no
symptoms of Fusarium wilt, indicating strong resistance.
In contrast, EC-241148 showed the highest disease
incidence at 90.65%, demonstrating susceptibility.
Effective resistance in genotypes like EC-631396 is crucial
for breeding disease-resistant varieties to minimize yield
losses.
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Fig. 1 : Distribution of Fruit Set (%) among genotypes.

NUMBER OF FRUITS PERPLANT

Fig. 2 : Distribution of number of fruits per Plant among genotypes.
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Fig. 3 : Distribution of Fruit yield per plant (kg) among genotypes.
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Fig. 4 : Distribution of per cent incidence (Fusarium wilt) among genotypes.

Overall, the observed genetic variability in growth,  genotypes identified in this study can lead to the
yield, quality traits and disease resistance among the  development of improved tomato varieties with enhanced
tomato genotypes provides valuable information for  yield, quality and resistance to Fusarium wilt.
breeders. Selecting and cross breeding the superior



411

Comprehensive Analysis of Yield, Quality and Fusarium wilt Resistance in Tomato Genotypes

“"panuUNUOI € a|qeL

(AN 02'S 434 GE'P0 62'.S Q0¢ 8¢S A €86 0Tr029-04
6069 6C'G €9 Y519 189G a8'c T0G 56 29% €0r0¢9-04
62'SC (0]%> e oL €609 °1%4 ey 98'6E 68'9¢T T00¢9-04
9T TeC 19¢ 89/9 8098 4] &L 900r G9'8ET SiZ197-04
Q96 89T 16T Q69 8v'é8 VL 118 LW LSLLT G88119-0d
€09 9c's €T9 760, 1404 91 01 6L'¢y eCarl ¢/5908-04
9L €Le 86C Q' 0L€S (014> 1S e 1066 09919T7-04
79€9 SV YA 6,99 6¢Ly 0T 6E€C 89Tt T09L 8YTTYZ-03
®) (wo) 1Sa/IRY 131sn|9 Buriamol)
wbiam Jajawrelp (wo) 18114 (%) Jaisnjo/sunay | /siamoly %0G (wo)
1Ny abeaany N4 yabusj1ina4 o1sfeq 19S 1InJ4 Jo JaquuinN Jo JaquinN o1sfeq 1ybiay wueld sadfjous
70'8L 16'G /9G 86'9 8985 eve a8'q 0L5E 6¢°¢0T T1/509-04
628 XA 6CY 98'09 9989 are &S (AR>S 89'/6 993908-04
090e 196 e8v q0¢cL G918 a9 68'L 1A% 81991 T/6908-04
96'SL 66'C 85t LTTL 6708 L] 06 LGS0k QCTrT uo1139]103]ed07
LW 6CY Q'L €29L 99GL 699 1.8 14427 81891 98¢2159-04
96'8L ar's 709 <09 LEES 0€ 0LS T8¢t S06LT 28929-04
996l evy (4% Qa8 86'€S (V4 &6'S 06¢y €9¢/L1 0255£9-04
899G 16 151594 68'¢8 G999 QY 869 9%6'¢l 60T9T STy1€9-0d
1985 (0204 Q0¢ STAAA 98'85 (0,4 1S L% 89LT1 0Tr1e9-0d
vove 11> 6L€ 0946, 86'0L 0g'S oL 006E LT 90r1€9-0d
or'ce 1444 L6°€ 8908 22’88 889 08'L [AN4% 6E VST 96€71€9-01
GZ'9e Le YAAY v.18 V,L'GL 9Ly 829 90'.E ¥8'9CT G//0¢9-03
6992 184 66 0,°€8 6'LL 8E'q 069 09'Gy 2081 060.79-04
09°¢L 996 86°€ GL'C8 19 €9t 16'G JA%4% ¢L'CST €80/.79-04
€08 'y o' 6677, 16'29 g8t 79 ve'9e 8E9TT 09€029-04
908 ar'e 8r'9 QgL 8’19 79°¢ 76'G ea'er orT'0ST L0¥029-03
80'TS (YA 16'G 097, QL9 G6°€ 79 69'LE 8ETCT 80770¢9-03
66°0F 887 0g9 6E'GL 75'99 (VA7 r'9 LT'6E 62'8CT ¥1¥029-03
or'ee av vLe 18'GL 1899 15190 Gg'9 05'6E ev'ect 999191-03
®) (wo) 1Sa/IRY 131sn|9 Buriamol)
wbiam Jajawrelp (wo) 1414 (%) Jasnjo/sunay | /siamoly %0§ (wo)

1Ny abeaany N4 yabusj1ina4 01sfeq 19S 1InJ4 Jo JaquinN Jo JaquinN o1sfeq 1ybiay wueld sadfjous

'sadAjouab 01eLLI0) SNOLIBA Ul S3Inglile plalA Jo aouew iopiad UesA : € 3|gel




Y. Sravani et al.

412

“"panuUNUOI ¢ 9|qeL

L0°€8 9002 151744 68°€ 102¢ 6,0 AN Ly 679 T7.609-03
1828 92’9 107 e8r 9LTC 8L0 fA V4 €ee er9 99G908-01
€8 8087 L o1 er'se LET e e 69T T/9908-03
000 0c'/LT 607 14%0% GL'6E vt 69'T6 vi'e 99T uo11933]|0J 8307
Q9 0F evr'ac ¥8'G (TAY G09e 0T Vel 10¢C 70°¢ 98¢159-01
yrAs: €9'ac 679 66'C TE0C €L0 GZ'6 €ee v,.9 ¢8779£9-04
€0's8 140074 a8v 19T LT°0C €L0 67T 86'¢ 76'S 0245€9-04
9g'8g 8e'ac 081 ere €09t 0T 08¢¢ 144 XAy STy1€9-04
81'e8 v6'€C L6V 02's |44 080 Qo€T e o' 0T¥1€9-04
eror qg'ac e9r esv (AN 0T L'LE 89¢ ere 90r1€9-03
000 a81ve asav YA 900F Wi ¥6'Gy ar'e orT 96€1€9-01
LT'99 18172 Y 0S¢ YXA4 aTT a8'Te 14%% 68'C G//0¢9-03
1899 €6'8T 187 oce €q'ce LTT ocer Q9'e 18°€ 060.19-04
€899 €0eT L9 ers ar’oe 60T €8l e 67 €80.19-04
1899 62'9C 659 6EY 6T'TE (AN} 104" 9GY 62’ 09€029-04
99'/9 809¢ 69'G 1214 Y16 Q0T eLet (AN 009 L0¥029-03
€0'.S 6v'ac (§747% 70'S ocee (VA wee 47 67 80770¢9-03
G0'LS e0ve o'y ¥8's 809e 0T 6L'TE 6¢'¢ 697 ¥1v029-03
69'85 r'te 109 57474 16'GE 6CT 18'6E 90¢ (VA7 999191-03
(1m wintresn4) (6) (W)
8ouapIdUl (Boot/Bw) (BooT/Bw) (xug,) (eyp) plaik weyd.ad weld /sHnay | UNJ4Y/SSIN00] | SSBUXDIYY
1U89 13d D-UIWRIA auadoak SSL parewinsy plaiA1INI4 Jo JaquinN Jo JaquuinN daeonaad sadAjousD
's9dA10uab 01BWIOY SNOLIBA UI | IM WIN1IBSNY JO 83UBPIdUl JusdJad pue siiel Aljenb ‘seinqiiie piaiA Jo souewiopiad ues|A : ¥ 8jqel
8LE 0 @0 151584 09¢ 0E0 €en 81 %9 %S'dD
€T 800 800 05T a1 10 10 €90 e ER)
eLe v.¢ e 68¢C 19¢ €qt 09¢ 444 299 ND
90¢8 6S Q'L 9998 288 L] 06 099Gy ¢C08T 1s8yb1y sbuey
G996 97T 16T 98'09 G v 0T 6E€C 56 T09L 159Mmo| abuey
LS6F ey (3514 CLEL vT'0 @y 029 6E°8E L6'6CT UE3IA| puelo
999G 159874 (0127 8L 861.L oGt Gy 70'6E qaT'88 T-WXd
LYSL %Y (0,47 rAd7/A WL 16 GC'S 6ETE ETY6 IfeyBalN eIy
1.9 67 16€ 9998 9oL 6L€ %Y 8T1e LL06 SN NI

“"panuUNUOI € a|qeL



Table 4 continued...

Comprehensive Analysis of Yield, Quality and Fusarium wilt Resistance in Tomato Genotypes 413

=
282
— —
sgE|88B QR BBIEHIRIB D888 |N|a
= — 3 q ‘H R
55 E SIB|BPC|5|BRBNB|H|LIB|S|S|N|—|m
o < &
= 35
L
N
Py
c —
£S (BRI IBIBIEEIRIBIBNZFBBILIGIZ
(U\ LOI\NI\O‘.!GDONGDI\LONO’)GDNOH
H{gj) A |A | N|A|AdA || NN/ NN N N|H N
>\./
~~
L D
Cg QO I [N (I 0 (O |N NN | LD N~
8S |BIREINEIBIRIRINSSBIRIRIBIBIN
‘;,5 < (G710 |09 O |60 | S |F |3 | |16 (o |~ | O[O
e
N
<
w2 — —
ns |SIRNEBIRICGESTEBEHRSBREE
o SRS S A T R I To R ITo R RS S RS S RS ITo R ITo R AS IR ITo R [N R = B )
N
_O/'\
BE (o)) 0 |0 | |0 — |00
g2 (FBRRERE|DBB1B 23R8 3K|Y
=
53 SIRILIBI8ISIRINI?IV RISV |R|w|S|
w -S|
T =
28
= ~~
> |BRBBBIIRRII|IV VBB IS8
'EEVOOOHHOOOHHHHOHLOOO
Ltc:.
)
S 5
=3 =1 oo |o O o =1
22 |98le33 B 8IR1212/8/18 93588
%-fﬁ © NP QDN [E |9 N |F || |P Qw0 o N
2 2
=
55
E"t Al O[S |© OO | [~ O AN | ™M N~
22 |9BRSBIBSB|IHINSBIRIBIE|S
E% dN|ldN|[dN|[dN|[d|[od [N ||| || | |o |o
>
(&)
<9
o &
g 27| — |©|d |~ ||t (~|m |y |y
SCEINIRIFIEBIBGIRBIYHRXSIBRIFDHS
EOéI\LOI\HHLOLOLOLOLO##HI\O’)OO
a s
-
& g2
3 RN BILSI8I2gD |&8|2
Q S8H|IBINSFIF|2|L] 2|2 o
> HvoﬁﬁoooSEH_oww X
1] T (O Q|H |0 | |N|N L 5 S )
c “.‘T'“P“?T'“?“?“?&ﬁE%cc--d
@ OlOO OO0 OO IEI=IX|IS | g|s|m|w|B
0] W (oW |U|W|o|u|u|<|<|a|o|x|x2|o|uv|o

The results obtained are in agreement with
the findings of Pradeep Kumar et al. (2001),
Kaur et al. (2002), George et al. (2004), Joshi
and Kohli (2005), Jogi et al. (2008), Singh et
al. (2010), Gonzalez-Cebrino et al. (2011),
Narolia et al. (2012), Pembasherpa et al.
(2014) and Venkadeswaran et al. (2020).

Conclusion

This study identified genotypes EC-631396,
Local collection, EC-806571, EC- 611885 and
EC-161245 as top performers, yielding higher
fruit output with minimal Fusarium wilt
incidence. These genotypes showed promising
fruit set percentages, highlighting their potential
for high productivity. Additionally, genotypes
EC-620403, EC- 241148, EC-164650, EC-
636482 and EC-806566 exhibited early
flowering, making them ideal for breeding
programs focused on early maturation. These
findings suggest that the superior genotypes can
be utilized as elite germplasm for breeding or
recommended for commercial cultivation after
extensive testing. Their adoption can
significantly enhance tomato production,
offering robust yield and disease resistance,
thereby contributing to sustainable agricultural
practices.
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