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Fruit Yield and Consumption Quality of F, Hybrids Cherry Tomato
Grown Under Plastic-Net House and Evaporative Cooling Greenhouse

qunsgan Tunauan' aigsnn uAsy' sllen anvdan’ qunund Anda Wiasinsol gaa’
STyeynSm eNAURE’ 4T81 LATIIALATES WA WASUNS AanTing
Junsuda Modnok’, Nattarika Bodeerat', Thanida Thanoi', Jutamas Kumchai', Patcharaporn Suwor?,
Tanyarat Tarinta®, Suchila Techawongstien® and Nakarin Jeeatid"

‘madmigaansuasgiaans Anszinsmamans umaneaedeslua A, Jeslua 50200
1De,oartment of Plant and Soil Sciences, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand
‘madrumnaluladinisuanig answaluladnisnens aorfumaluladnszasunanangmmseaianssiia
LIARIANTELIN NN 10520
2Deparz‘mem‘ of Plant Production Technology, School of Agricultural Technology,

King Mongkut's Institute of Technology Ladkrabang, Bangkok 10520, Thailand
@1 TINTAIY ALUANEATANAAT NVUIINLNFETOUUNY 9. IOULAY 40002
*Section of Horticulture, Faculty of Agriculture, Khon Kaen University, Khon Kaen 40002, Thailand

*Corresponding author: Email: njeeatid@gmail.com

(Received: 17 May 2022; Accepted: 8 September 2022)

Abstract: Climate change can cause yield loss and unstable fruit quality of cherry tomato plants under
open-field production. The combination of plant breeding and improving production technology may
increase fruit production and the quality of cherry tomatoes. Therefore, this research aimed to study the
fruit yield and quality of cherry tomato F, hybrids under different protected environments. Three F,
hybrids, three varieties of male parents (102, 103 and 104), and two varieties of female parents (201
and 202) were grown under a plastic-net house and an evaporative cooling greenhouse in the dry
season from November 2020 to March 2021. Both environments assigned a randomized complete
block design (RCBD) with three replications. The results showed significant differences among
varieties, environments, and variety-by-environment interactions for all characteristics studied except
variety-by-environment interactions for total soluble solid content trait. This study also found that
the plastic-net house had high air temperature and low relative humidity. A stable and suitable level
of air temperature and relative humidity were obtained under the evaporative cooling greenhouse.
As a result, fruit weight and fresh yield of cherry tomatoes grown under an evaporative cooling
greenhouse (12.20 g and 704.0 g, respectively) were higher than those grown under the plastic-net
house (10.33 g and 642.0 g, respectively). On the other hand, cherry tomato fruit under plastic-net
house conditions contains more total soluble solid content (10.8%) than that under evaporative
cooling greenhouse (8.9%). F, hybrid from 201/102, 202/103 and 202/104 had higher fruit yield
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than their male parents and contain more total soluble solid content than their female parents. Therefore,
the cherry tomato hybrids production under an evaporative cooling greenhouse is suitable for producing
good quality and high yielding tomatoes.

Keywords: Tomato hybrid, fruit yield, fruit quality, greenhouse
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Table 1. Descriptors of eight cherry tomato (Solanum lycopersicum) varieties used in this experiment
Inbred ling
Generation Plant growth habit Fruit shape Fruit color
Cross
102 Inbred line Semi-determinate Ellipsoid Red
103 Inbred line Semi-determinate Ellipsoid Red
104 Inbred line Semi-determinate Cylindrical Yellow
201 Inbred line Indeterminate Ellipsoid Red
202 Inbred line Indeterminate Ellipsoid Yellow
201 x 102 F1 Indeterminate Ellipsoid Red
202 x 103 F1 Indeterminate Ellipsoid Red
202 x 104 F1 Indeterminate Ellipsoid Yellow
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Figure 1. Maximum and minimum air temperature (Tmax and Tmin) (A) and relative humidity (RHmax and

RHmin) (B) in plastic-net house and evaporative cooling greenhouse in the dry season from

December 2020 to March 2021
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Table 2. Combined analysis of variance for fruit weight, fruit number, fruit yield and

total soluble solids of five

parental lines and three F, hybrids grown in two different growing environments in dry season 2020

Mean square

Source of variation df
Fruit weight Fruit number Fruit yield Total soluble solids
] 93.0619 ** 1066.33 ** 342,042 ** 50771 *
Variety (G) 7
(81.8) (49.4) (86.9) (37.8)
41.4780 ** 1173.45** 46,071 * 42.2250 **
Environment (E) 1
(5.2) (7.8) (1.7) (44.9)
Error (E x Rep) © 4 1.1341 (0.6) 15.40(0.4) 5,307 (0.8) 0.7467 (3.2)
11.6356 ** 493.88 ** 32,362 ** 0.5823
GxE 7
(10.2) (22.9) (8.2) (4.3)
Error (E x Rep x G) 0 28 0.6129 (2.2) 105.76 (19.6) 2,450 (2.5) 0.3267 (9.7)
CV (%) ° 9.46 4.70 10.83 8.87
CV (%)" 6.95 12.32 7.36 5.81

Numbers in parentheses are % sum of squares which shows the % of variation
“and ” show coefficient of variation due to error (E x Rep) and error (E x Rep x G), respectively
*, ** Significant at P £0.05 and 0.01 levels, respectively

Table 3. Comparison of fruit weight and fruit yield of five parental lines and three F, hybrids grown in two

different growing environments in dry season 2020

Inbred line Fruit weight (g/fruit) Fruit yield (g/plant)
Plastic-net Evap Plastic-net Evap
Cross house system Mean house system Mean

102 1130 c-e 1495 b 1313 B 951.6 bc 9117 cd 9316 A
103 1221 ¢ 13.87 b 13.04 B 780.8 ef 1,096.3 a 9385 A
104 1423 b 2212 a 1817 A 840.7 de 9983 b 9195 A
201 6.48 f 593 f 6.20 D 396.8 jk 365.0 jk 3809 E
202 592 f 6.01 f 596 D 416.9 | 316.2 k 366.5 E
201 x 102 10.45 de 11.24 c-e 10.85 C 650.7 gh 7415 f 696.1 B
202 x 103 10.15 e 11.79 cd 10.97 C 579.7 hi 507.3 i 5435 D
202 x 104 1192 ¢ 11.63 cd 11.77 C 519.0 i 6954 fg 6072 C
Mean 10.33 B 12.20 A 642.0 B 704.0 A

Means followed by the same common letters are not significantly different at P<0.05 with two-way analysis by LSD

Different capital letters indicate significant difference between means affected by environments or by

387
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Table 4. Comparison of fruit number and total soluble solids of five parental lines and three F, hybrids grown

in two different growing environments in dry season 2020

Inbred line Fruit number (no./plant) Total soluble solids (%)
Plastic-net Evap Mean Plastic-net Evap Mean
Cross house system house system

102 97.75 b 92.47 bc 95.11 B 9.1 7.7 84 C
103 90.50 b-d 123.75 a 10713 A 9.9 8.1 9.0 C
104 62.30 f 70.02 ef 66.16 D 9.6 8.6 9.1
201 79.86 c-e 73.93 d-f 76.90 CD 11.3 9.9 10.5 AB
202 77.48 c-f 70.88 ef 74.18 CD 12.3 10.1 1.2 A
201 x 102 78.29 c-f 101.30 b 89.79 B 11.0 9.0 10.0 B
202 x 103 75.95 c-f 73.14 ef 7455 CD 11.2 9.0 101 B
202 x 104 66.21 ef 101.96 b 84.09 BC 11.8 8.8 10.3 B
Mean 78.54 B 88.43 A 10.8 A 89 B

Means followed by the same common letters are not significantly different at £<0.05 with two-way analysis by LSD

Different capital letters indicate significant difference between means affected by environments or by genotypes at P < 0.05 by LSD
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