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Abstract

[ Objective ] A suitable ecological zone is conducive to the formation of processing tomato yield and
achieving high benefits, and is one of the important regulatory measures for constructing an efficient
processing tomato production model. Starting from 2022, Minfeng County in Hotan Prefecture has been
experimenting with the cultivation of processed tomatoes. The interaction effect between varieties and the
environment is not yet understood. This study explores the impact of different ecological zones on the yield
and quality of two processed tomato varieties, analyzes the impact of different ecological zones on the
growth process and dry matter accumulation of processed tomatoes, and verifies the growth period
prediction model and dry matter accumulation model, Provide theoretical reference for screening suitable
areas for processing tomato raw material cultivation and arranging planting periods reasonably in Minfeng
County.

[ Methods 1 The processed tomato varieties 'Shifan 43' and 'Jiayi 9166' were used as experimental
materials. After greenhouse seedling cultivation, they were planted at three experimental points in
Salewuzeke Township (D1), Minfeng Forest and Fruit Experimental Base (D2), and Yeyike Township (D3)
in Minfeng County. The growth period, plant growth, fruit quality, yield, and dry matter accumulation and
distribution of the tested varieties were investigated, Analyze the impact of different ecological zones on
the growth and development of different processed tomato varieties. Using GDD method to predict the
growth period of tested varieties in different ecological regions, using Logistic equation to establish a dry
matter accumulation model with time as the independent variable, and fitting it with measured values to
clarify the effectiveness of the model.

[ Results ] (1) Through the analysis of the growth period of two tested varieties in three ecological
regions, it was found that the number of days required for the same processed tomato variety to mature
from planting to red varies in different ecological regions 'Shifan 43' takes the longest time in the D3
ecological zone, reaching 136 days, and the shortest time in the D2 ecological zone is 110 days ‘ Jiayi
9166 also requires the longest time of 125 days in Zone D3 and the shortest ecological period of only 100
days in D2. In three ecological zones, 'Jiayi 9166' showed earlier maturity than 'Shifan 43', with an average
of 12 days of early maturity. Two prediction models for the growth period of processed tomato varieties
were established using the GDD method. The predicted values had a small error compared to the measured
values. After testing, the R? values of 'Shifan 43' were 0.983 and 'Jiayi 9166' were 0.981, indicating a good
fitting effect. (2) Through the determination of agronomic traits and yield of the tested processed tomato

varieties, the results showed that the plant height of both varieties was the highest in the D1 ecological zone,



and the shortest in the D2 ecological zone. There was a significant difference in plant height between the
two ecological zones, and there was no significant difference in plant height between the two varieties in
the D1 and D3 ecological zones. There was no significant difference in stem thickness among the three
ecological zones. Both varieties have the highest number of branches in the D3 ecological zone, with
'Shifan 43' having 0.4-0.6 more branches in D3 than D1 and D2, and 'Jiayi 9166' having 0.5-1.2 more
branches in D3 than D1 and D2. The two processed tomato varieties in the D2 ecological zone have the
lowest number of main stem nodes. The number of flowers and inflorescences of Shifan 43 in D1 area is
significantly higher than that in D2 and D3, while the number of flowers and inflorescences of Jiayi 9166 in
D3 area is higher than that in D1 and D2 ecological areas. (3) The analysis of fruit quality showed that in
different ecological regions, the fruit quality of both varieties showed D1>D2>D3. D1 zone has the highest
fruit hardness, soluble solids, total sugar, Vc lycopene and other contents, while D3 zone has the highest
total acid content. Compared with the two tested varieties, the fruit quality of 'Shifan 43' is better than that
of 'Jiayi 9166'. (4) An analysis was conducted on the dry matter accumulation and distribution of two tested
tomato varieties in different ecological regions. The results showed that the dry matter accumulation of the
two processed tomato varieties in different ecological regions was as follows: D1>D3>D2, with the fruit
distribution and accumulation being the highest among all organs. Combined with dry matter accumulation
data and time as the independent variable, a logistic function was used to establish a prediction model for
total dry matter and fruit dry matter accumulation. After testing, the RMSE values of total dry matter and
fruit dry matter accumulation of 'Shifan 43' were 12.43 and 10.21, respectively, and the RMSE values of
total dry matter and fruit dry matter accumulation of 'Jiayi 9166' were 9.35 and 6.18, respectively. The
fitting effect was good, and the model prediction was feasible.

[ Conclusion] The climate in the D3 ecological zone is cold and cool, and planting the same variety in
this area will prolong the growth period. The soil in the D2 ecological zone is poor, the plant growth is
weak, and it is prone to premature aging. The fruit ripens earlier, and the soil conditions in the D1
ecological zone are better. The yield, quality, agronomic traits, and dry matter accumulation content of
processed tomatoes are significantly higher than those in the other two ecological zones, and the
temperature in the same period is higher than that in the D3 ecological zone. The maturity period is earlier
than that in the D3 ecological zone. The temperature differences in these three ecological zones can be
utilized in production, and D1 area can be used as a medium maturing raw material zone, D2 area as an
early maturing raw material zone, and D3 area as a late maturing raw material zone. Reasonable
arrangement of planting area and time can be made to achieve balanced supply of raw materials The
purpose is to increase the input of organic fertilizer and improve soil structure, but the soil in D2 area is

poor and suffers from serious water and fertilizer leakage. During the planting process, a small amount of
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high-frequency irrigation water and fertilizer management measures should be adopted to increase yield. In
production, a growth period model based on effective accumulated temperature can be used to predict the
phenological period of processed tomatoes in different planting areas of Minfeng County. A dry matter
accumulation model based on time X can be used to predict the maximum nutrient efficiency period of
crops. These two models have good predictive effects and can provide a theoretical basis for developing
efficient cultivation techniques suitable for Minfeng County.

Key words: ecological zone; Processed tomatoes; Growth and development; model
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