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Abstract

[ Objective ] Xinjiang is an important production area of processed tomatoes in China, and the
selection of excellent varieties and continuous updating and optimization is one of the most effective core
economic measures to improve the yield of processed tomatoes. Minfeng County is rich in light and heat
resources, and it is urgent to screen out processed tomato varieties suitable for local planting since 2022,
but the salinized soil area in this area is large, and the processed tomato is a moderately salt-alkali tolerant
plant, and the planting of processed tomatoes in saline-alkali land has adverse effects on yield and quality.
Therefore, the selection of processed tomato varieties with excellent comprehensive characteristics and
certain salt tolerance in Minfeng County is the basic guarantee for the steady development of the processed
tomato industry in Minfeng County.

[ Methods] In the experiment, 14 domestic and foreign processed tomato varieties were used as test
materials, and the greenhouse seedlings were transplanted to two planting areas of Minfeng Industrial Park
and Yeyike Township, Minfeng County, and the comprehensive evaluation was carried out by plant height,
stem diameter, effective branch number, fruit set node, fruit shape index, fruit hardness, soluble solids,
vitamin C, total sugar, total acid, lycopene and other indicators. A total of 18 varieties of these 14
introduced varieties and 4 other introduced varieties were subjected to salt stress at seed germination stage
and seedling stage, and salt tolerance was evaluated by germination potential, germination rate,
germination index, vigor index, radicle length, hypocotyl length, superoxide dismutase, catalase,
peroxidase, soluble protein, free proline, malondialdehyde, soluble sugar and other indicators.

[Results] (1) The adaptability of different processed tomato varieties in different ecological regions
was different. The growth period of the 14 processed tomato varieties planted in the two experimental plots
was very different, and from the perspective of development stage, the flowering, fruit setting, veraison,
and red ripening of 'Hengshi 1015' in the two areas were earlier. 'Hengshi 3402 is the latest variety to turn
color. The time required from planting to maturity of the same variety in different planting areas was also
different, and the time required from planting to maturity of the tested varieties planted in area B was more
than that of the same variety planted in area A, and the time from planting to red ripening of the tested
varieties in area A was between 101 and 122 days, and the time from planting to red ripening of the tested
varieties in planting area B was between 119 and 144 days. 'Heinz 1015' grew rapidly in the two test plots
and showed precocious characteristics. (2) There were differences in plant growth of the tested varieties in
different experimental areas, the plant height of the 14 tested varieties in area A ranged from 49.0 cm to
99.3 c¢m, and the plant height of 14 tested varieties in area B ranged from 54.6 cm to 109.6 cm, among

which 'Limagelan 708' in area A was the highest, 'ShengNisi 9144' was the highest in area B, and 'Xinyin



98-1' was the lowest in the two experimental plots. The number of effective branches of the tested varieties
in planting area A was between 4 and 8, and that in planting area B was between 5.3 and 9.3. The number
of fruit setting nodes in planting area A was 6-10 nodes, and the number of odd fruits was small, only
'ShengNisi 9144' had more than 50 fruit sets per plant, and the number of fruit sets per plant of other tested
varieties was less than 40. The number of fruit set nodes in planting area B was 7-11 nodes, and the number
of fruiting nodes per plant was 21-104. 'ShengNisi 9144' had the highest number of fruit sets per plant in
the two experimental areas, with an average of 57.3 fruit sets per plant in Area A and 104 fruit sets per plant
in Area B.(3) There were differences in fruit quality among the tested varieties in different test areas. The
fruit hardness in planting area B was higher than that in planting area A, and the content of soluble solids
was higher than that of the corresponding varieties in planting area B. 'Shifan 45' had the highest sugar
content in both growing areas. The sugar content and vitamin content of the tested varieties in area A were
higher than those in the corresponding varieties in planting area B. The acid content of the same cultivar in
zone B was higher than that in cropping area A. The cultivar with the highest lycopene content in Zone A
was 'Hengshi 2401", followed by 'Hengshi 3402'. The cultivar with the highest lycopene content in Zone B
was 'Xinyin 98-1', followed by 'Hengshi 9661', and the cultivar with the lowest lycopene content was
Xinyin 99-1', which was significantly lower than that of other cultivars. The lycopene content of the same
variety in the fruit of B was higher than that in the A planting area. (4) According to the membership
function, the adaptability of the 14 tested varieties in Minfeng Industrial Park from strong to weak is:
'ShengNisi9144">'Shifan45">'Limagelan708">'Hengshi2401™>'ShengNisi9417">'ShengNisi998">'Limagelan

908™>"Xinfan42">'Hengshi3402™>'Limagelan806>'Hengshi9661™>'Xinyin99-1">'Xinyin 98-1">'Hengshil015'.
In Yeyike Township, the adaptability of the 14 tested varieties from strong to weak was as follows:
'Shifan45">'ShengNisi9144">'Limagelan806">'ShengNisi9417>'Hengshi9661'>'Limagelan708">"Hengshi34

02">'Hengshi2401™>'Xinfan42™>'Hengshil015>"Xinyin99-1">'Xinyin98-1">'Limagelan908"™>'ShengNisi998'.

(5) The degree of salt tolerance of different processed tomato varieties was different. Compared with the
control group, the germination rate and germination index under salt stress decreased by 18% and 26.46,
respectively, and the germination potential decreased by 30%. Among them, 'Shifan 46' had the highest
germination rate and germination index under salt stress, indicating that the variety had strong salt
tolerance at the seed germination stage, while 'Shifan 45' had the lowest germination rate and germination
index and low salt tolerance. The highest germination potential is 'Limagelan 908', and the lowest
germination potential is 'Xinfan 42'. Compared with the control, the vitality index of salt stress was reduced
by 222.97, among which the vitality index of 'Hengshi 2401' was the highest, and the vitality index of
'Xinfan 42' was the lowest. Under salt stress, the radicle length and hypocotyl length of the tested varieties

were shorter by 3.73 cm and 2.94 cm, respectively, the radicle and hypocotyl of 'Limagelan 900" were the



longest, and the radicle and hypocotyl of 'Xinfan 42' were the shortest.

(6) The physiological indexes of seedlings under salt stress showed an upward trend compared with
that of the control. The POD content of SOD, CAT and most of the tested varieties showed an upward trend
as a whole, with a small increase in SOD content in 'Limagelan 708' and a large increase in POD content in
'Shifan 46' with the extension of time. The soluble protein content of the tested varieties showed an upward
trend under salt stress. 'Xinfan 42' had the largest increase, and the Pro content of the tested varieties
increased and decreased, 'Shifan 46' increased the most, and 'Hengshi 9661' decreased the most. The MDA
content of the tested varieties increased first and then decreased, and the soluble sugar content of the three
varieties 'Xinfan 42', 'Shifan 43' and 'Jiayi 9166' increased. (7) According to the membership function, the
salt tolerance of 18 processed tomato varieties was 'Hengshi 9661™>'Limagelan708™>'Shifan
43>'Hengshi3402">'Shifan46™>'Limagelan908">'Shengnisi9144"™>'Limagelan 806™'Jiayi 9166™>'Shengnisi
9417">'Shengnisi 998>'Hengshi 1015™>"Xinyin 98-1">'Hengshi 2401"™>' Xinyin 99-1 >' Shifan 45" 'Xinfan
42'.

[ Conclusion] Through the investigation of 14 processed tomato field traits, it was found that the
good performance in Minfeng Industrial Park was 'Shengnisi 9144, 'Shifan 45' and 'Limagelan 708', and
the good performance in Yeyike Township was 'Shifan 45', 'Shengnisi 9144' and 'Limagelan 806', the yield
of 'Shengnisi 9144' ranked first in two plots, and the sugar content of 'Shifan 45' ranked first in two plots,
and these two varieties had wide adaptability and were suitable for promotion and planting. Through the
comprehensive evaluation of the salt tolerance of 18 processed tomatoes, it was found that 'Hengshi 9661',
'Limagelan 708' and 'Shifan 43' had the strongest salt tolerance, while Xinyin 99-1', 'Shifan 45' and 'Xinfan
42" had poor salt tolerance.

Key words: processed tomato; Introduce a plant; Salt tolerance; Comprehensive evaluation
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RER A CHEHGR SRR, R 2 CH KRR (0.82), NIEEE,
R iE, HAMMREREAE 0.70~0.78, NmEAE . FHRRFHELE 100.42~218.42 g,
Hrp g A RERA, WPHEET k2, N 192.17g,  HAKBRE AR
BRFR SN, 508 10042 g, 106.67 g.
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B RS R G & BRI TR A AS B SR fabr, thEE I TE&
Fit SRR B2 i) i B R TSR R USRI AT I, SR i 3167 AH L, BR T PR ‘DR3399°
R BEAL R S BT BR 7 MR DR3399°4b, FLA oM i Al i 1 [ TR 4
SEWE T, S DRS61VM T EEE Y & B miaE] 1 5.6%, fFi‘DR3398°
PLESE =, MR & N 5.5%. XM EEE RN, &EHE MifE; 1%
SO N B G RS R, AR 4 B0 BBk A A SR S S e AR E & B A
15 8.1~8.8%, fhFl&EE R im, AR B AW ENLL 16 DMEH R
RIEA R, R BUAS B Al A% R 25 S 0, Forh Ty R R LR I B I R <A
¥ 8 SO RIHE 1377, BRI 2 4o M7257, 4 14.75 mgekg . BB B4 A1
FIAR EoR, AT 2199 KL R SRR S, N 95.2 mg/kg, BT 570N 92.5
mg/kg, PR, BARN DU 1 510 28.9 mg/kg, &S0 AT Rh AT A E R
7t 3.4~6.8%, ‘W7 S Y& &R, IKFE 103 B & ERIK.
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FHZLEN, KRB 2 SMERA, N 333N, M Y RN, N 2.39N.
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