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¢ world. Tomato is used either directly as fresh vegetable or in the form of
various processed products including paste, whole peeled, diced, juices and soups
randillo et al., 1999). According to the Food and Agriculture Organization (FAO), more
n ??7? million metric tons of tomatoes were produced globally in ... (FAO, 2021). The
average yield of tomato ranges from about 10 t0 more than 200 ton per hectare across the
world. In Uzbekistan, about ? hectares are under the cultivation of tomato and the average
yield is about 36 ton per hectare (FAO, 2021). The Bukhara region in the republic is
characterized by peculiar soil and climatic conditions, a low level of provision of the
population with tomato production, and the yield does not exceed 21-22 tons per hectare.

* Corresponding author: s.saidova@buxdu.uz

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative
Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/).



E3S Web of Conferences 549, 03026 (2024) https://doi.org/10.1051/e3sconf/202454903026
TransSiberia 2024

Plant growth is adversely affected by soil salinity stress causing 7% decrease in crop
yield all over the world (Latef and Chaoxing, 2011; Maggio et al., 2004). Due to the arid
climate with annual evaporation rates of approximately 2000 mm, large areas of the
Bukhara region are covered by the Kyzyl Kum desert, and only 4.7% of the lands are used
for agriculture (Alihanov, 2008; Kulmatove et al., 2015). While the percentage of
agricultural land is low, it is of great importance for the regional economy. A total of
274,900 ha of agricultural lands in Bukhara region are intensively irrigated to allg
production of cotton and wheat. The combination of the high salinity of the irrigati
and the generous application of fertilizers leads to a widespread soil saliniza
region (Kulmatove et al., 2015).

Discuss about meadow alluvial soils of Bukhara region especially on:

An increase in tomato yields in the region largely depends on th
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fertilizer application rates etc. It is relevant that alth leading vegetable
i s for this, takmg
into account each soil-climatic region, are that
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face area, photosynthetic
ighly productive hybrid
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[ surface area, tops, root system,

a population of 1.7 milion people. The climate is continental, with cold
average: 1.6°C in January) and hot summers (monthly average: 29.4°C in
mean annual air temperature and precipitation are 15.6°C and 142 mm,
. Most of the rainfall occurs during the winter months and in early spring (20.7
m in December, 19.5 mm in January, 18.3 mm in February 28.8 mm in March) while the
mer months are very dry (Kulmatove et al., 2015).
The soils of the experimental plot are characterized by a organic carbon content of 1.0-
1.1%, gross nitrogen - 0.10-0.12%, phosphorus 17-19 mg kg™!, and potassium 190-200 mg
kg!, reaction in aqueous extract pH=7.2-7.3, low chloride salinity (0.310-0.412% chlorine
ion).
2.2 The experimental design and plantation

We studied 18 varieties and heterotic hybrids of tomato which were three groups of
early (6 varieties), mid-early (8 varieties) and mid-season (4 varieties) hybrid varieties. The
experiment was laid outin arandomized complete block design (RCBD) with three
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replications. The experimental plots were laid out in one contour of the field, and the area
of each plot was 36 m? (? x ? m). Seedlings were planted with 5-7 true leaves according to
a 90x25 cm pattern on April 5-12, year?. Soil moisture during the growing season of plants
was maintained at pre-irrigation moisture content not lower than 75-85-85% PIMC, that is,
watered 16 times according to the 2-4-10 scheme (“planting seedlings-flowering” 2 times,
“flowering-fruit formation” 4 times and “fruit formation-harvesting” 10 waterings) with an
irrigation rate of 500-600 m? ha! and an interval every 5-11 days. The el
conductivity (EC) of the irrigation water was .... The annual rate of applig
organomineral fertilizers is 20 t ha™! of manure + Nag P10 Kioo kg ha™!, all w
before the seedling, but the N fertilizer which was split and applied duri
season.
2.3 Measurements and data analysis

All records, observations, calculations and analyzes on the e
carried out according to generally accepted methods and agricul
21].

region was calculated by ....?
Photosynthetic potential of the tomato varieties (hyhzi ted as ....?
Water use efficiency (WUE) was calculated ac
WUE (kg m™) = Total fruit yield (kg ha') / a
A one-way ANOVA analysis was performe
procedure with SPSS 13.0 software (SPSS, Chlca
physiological and morphological char; i
using Duncan’s multiple range test ioni erences were detected. The
significant level was P <0.05.

3 Results and Dis

The studied tomato
growth, develop

significantly (P<0.01 or 0.05?) in germination,
formaliiy of leaf surface area, tops, roots and productivity indicators

(Table 1).
Table 1. Gro ent and productivity of tomato varieties and hybrids in slightly saline soils
of the Bukhara region (2022-2023).
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In early hybrid varieties
1. |Mustakillik - 95 15 14 28 57 66,0 | 0,29 | 0,51 | 0,57 105 460 897,7
28(UZ)-st.
2. |Ogastin (DE) 97 13 14 29 56 69,3 | 0,32 | 0,52 | 0,60 116 479 993,2
3. |LojainFi (NL) | 95 | 12 10 28 50 | 71,3 | 047 | 0,67 | 0,72 | 124 | 473 | 1734.1
4. |TomckFi(NL) | 98 | 12 12 28 52 | 802053075 | 080 | 144 | 574 | 25795
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5. |Bobcat Fi (NL) | 97 14 12 28 54 75,7 1 0,51 | 0,72 | 0,76 130 510 2213,6
6. |Seraj F1 (NL) 98 12 12 30 54 77,2 1 0,50 | 0,73 | 0,78 135 546 2113,6
In mid-early hybrid varieties
7. |Rio-grande 85 19 15 28 62 54,6 | 0,26 | 0,50 | 0,55 | 104 466 | 972,7

(NL)-st.
8. |Volgogradsky | 93 17 18 30 65 63,5 0,28 | 0,48 | 0,51 | 112
5/95(RU)
9. |Red stone 98 21 17 26 64 66,0 | 0,44 | 0,61 [ 0,65 126
(USA)
10. | Yusupov (UZ)| 94 20 17 26 63 56,0 | 0,30 | 0,52 | 0,58
11. |Vostok (UZ) 80 20 16 29 65 56,2 | 0,28 | 0,50 | 0,54
12. (BT 1019 F, 94 18 11 32 61 68,2 | 0,34 | 0,58 | 0,61
(TR)
13. |Terra cotta Fy 90 18 12 31 61 69,9 | 0,39
(NL)
14. |Wolverine F; 93 21 12 31 64 70,7 | 0,42
(NL)
In mid-season hybrid varieties
15. |Floradade (US)-| 84 18 14 41 73 67,2 | 0,3 915,9
st.
16. |Campbell (DE) | 89 19 14 36 69 485 859,1
17. |H2274 F1 (TR,) | 89 23 15 37 75 490 752,3
18. |Pink trind F, 96 21 17 36 74 545 1034,1
(NL)
The weight of 1000 seeds accordi i rids ranged from 2.3 (Lojain

F1, Tomsk F1) to 3.2 g (Volgogradsky
80 (Vostok) to 98% (Tomsk F1_Seraj F15 Rafl"Stone). Over 95% of seed germination was

The data show i irati terphase periods for hybrid varieties changed

significantly an “early varieties the period of “planting seedlings-flowering”
was 12-15 d i ering-fruiting” was 10-14 days, the period of “fruiting-
ripening” . The group of mid-early varieties has, respectively, 17-21; 11-17;
26-32 oup of mid-season varieties - 18-23; 14-17; 36-41 days. The

riod from planting seedlings to the first harvest, for the group
arieties was 50-57 days, for the group of mid-early hybrid varieties it was
id-season hybrids it was 69-75 days. In the group of early ripening

, BT1019 F1 had a growing season of 61 days, and in the other studied
r hybrids, the growing season was 1-4 days longer. In the group of mid-season
varieties, the duration of the growing season was 69-75 days, only the Campbell variety
as 4 days shorter, and the H2274 F1 hybrid was 2 days longer.

In compare with other groups of hybrid varieties, the group of early ripening hybrid
varieties were relatively tall, branched, with a high leaf surface area, powerful tops, root
system and fruit yield. The tomato hybrid varieties Tomsk F1, Bobcat F1, Lojain F1, Seraj
F1 were especially distinguished by these indicators. At the same time, the height of the
plants was 71.3-80.2 cm, the leaf surface area was 0.67-0.75 m2, the mass of roots was
124-144 g, the tops were 473-574 g, the fruit yield per bush was 1734.1-2579 .5 g, where
the ratio of fruits and tops differed 1:3.6-4.1. Relatively high growth and productivity
indicators were observed in the mid-early variety Red stone, mid-season variety Floradade,
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hybrid Pink trind F1, where the fruit yield per bush was 1034.1-1081.8 g, the ratio of fruits
and tops was 1: 1.8-2, 1. In the studied tomato hybrid varieties, the average weight of fruits
varied significantly; the largest fruits (147-308 g) were obtained from the hybrids Seraj F1,
Tomsk F1, Bobcat F1, Pink trink F1. For the Floradade variety, the average fruit weight
was 56 g, and for the Red stone variety, 103 g.

The formation of leaf surface area (1000 m? per 1 hectare) and photosynthetic
potential in crops of tomato hybrid varieties showed that in the studied varieties (h
these indicators vary greatly according to the phases of plant development (Figure
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Fig. 1. i otosyntheticiilitential in crops of tomato varieties (hybrids) on slightly saline

a during the period of “planting seedlings-flowering” ranged
.5 thousand m? ha! (Tomsk F1) for hybrid varieties; during
owering-fruiting” - 22.2 -33.3 thousand m?/ha, and during the period of
.4-35.5 thousand m?/ha. The highest leaf surface area was formed in

erns were observed for photosynthetic potential in crops of tomato hybrid
rg. 1). The data showed that during the period of “planting seedlings-flowering”
the photosynthetic potential of the studied hybrid varieties was 184.6-466.2, during the
riod of “flowering-fruiting” - 298.0-572.9, and during the period of “fruiting- ripening" -
.8-1213.2 thousand m?%ha x day.

And during the growing season of plants, the photosynthetic potential of the crop
varieties (hybrids) ranged from 1218.3 (Mustakillik-28) to 2252.3) thousand m?/ha x day
(Pink trind F1).

The highest photosynthetic potential in crops was observed in varieties (hybrids) Tomsk
F1 (1675.6 thousand m?ha), Bobcat F1 (1644.0 thousand m?%ha), Seraj F1 (1693.2
thousand m?ha x day), Red stone (1941.2 thousand m?%ha x day), Terra cotta F1 (1726.1
thousand m?/ha x day), Wolverine F1 (1841.8 thousand m?/ha x day), Pink trind F1 (2252.3
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thousand m?ha x day). The lowest photosynthetic potential in crops was observed in the
varieties Mustakillik-28, Augustin, Rio-grande, Volgogradsky 5/95.

One of the important complex characteristics that determine the capabilities of tomato
varieties (hybrids) is the level of potential yield. Productivity as a valuable economic
indicator of any variety determines its resistance to an unfavorable external environment
(drought, heat, winter hardiness, soil salinity), diseases and pests. The size of the harvest is
a product closely linked between productivity and resistance to unfavorable environg
factors, one of the reasons establishing the stagnant (crisis) state of agriculture, the
existence of non-adaptation (Figure 2).

According to the results of a number of studies (L.A. Zhivotkov et
Semikin et al., 2007, T.E. Ostonakulov, V.I. Zuev, O.K. Kodyrkhodzh

of potential yield and adaptability coefficient (Figure 3).
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ished that the yield of early hybrid varieties was 38.2-109.8 per hectare, for
arieties - 13.3-46.0, for mid-season - 32.0-44.0 tons, and the adaptability
coefficient, respectively, 0.52-1.49, 0.78-1.40 and 0.84-1.16. The highest adaptability
efficient was observed in the hybrid varieties Tomsk F1 (1.49), Bobcat F1 (1.28), Seraj
(1.22), Red stone (1.40), Pink trind F1 (1.16), the yield of these hybrid varieties was
44.0-109.8 t/ha. The lowest adaptability coefficient was observed in the hybrid varieties
BT-1019 F1 (0.40), Mustakillik-28 (0.52), Augustin (0.57), H2274 F1 (0.84).

In general, the adaptability coefficient of the studied varieties from the early group was
3, from the mid-early groups - 5, and from mid-ripening varieties (hybrids) - 2; a total of 10
varieties were 1.0 or higher.
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4 Conclusion

1. The group of early-ripening hybrid varieties from other studied groups were relatively
tall, branched, with a high leaf surface area, powerful tops, root system and fruit yield. The
tomato hybrid varieties Tomsk F1, Bobcat F1, Lojain F1, Seraj F1 were especially
distinguished by these mdlcators in which the plant height was 71.3-80.2 cm, the 1eaf
surface area was 0.67-0.75 m?, and the root welght was 124 -144 g, tops - 473- 574 0

bush was 1034.1-1081.8 g, the ratio of fruits and tops was 1: 1.8-2, 1.
weight of the hybrids Seraj F1, Tomsk F1, Bobcat F1, Pink trink F1
308 g), the Floradade variety was 56 g, and the Red stone variety wa

2. The formation of leaf surface area per hectare and
crops of tomato hybrid varieties change sharply accordi
development. It was revealed that during the period of “p
photosynthetic potential of the studied varieties (hybri
period of “flowering-fruiting” - 298.0-572.9, and duri iting- ripening" -
670.8-1213.2 thousand m%*ha x day. And duri of plants, the
photosynthetic potential of the crop varieties (hybfids) ranged from 1218.3 (Mustakillik-28)
to 2252.3 thousand m%*ha x day (Pink trind F1 otosynthetic potential in
crops was observed in the hybrid varieties To thousand m%*ha x day),
Bobcat F1 (1644.0 thousand m%*/ha x da

Al

6.1 thousand m%*ha x day),
ind F1 (2252.3 thousand m?/ha x day).

omsk F1 (1.49), Bobcat F1 (1.28), Seraj F1
, the yield of these hybrid varieties was 44.0-
ility coefﬁment was observed in the hybrid varieties BT-
), Augustin (0.57), H2274 F1 (0.84)cy.
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