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Abstract

Objective: This study aimed to systematically analyze the agrometeorological conditions during the
entire growth period of processing tomatoes in Xinjiang in 2025, explore the effects of meteorolog-
ical factors on the growth, development, yield and quality of processing tomatoes, and clarify the
synergistic stress mechanism of high temperature and drought, so as to provide a scientific basis
for the optimization of planting layout, rational selection of varieties, and meteorological disaster
prevention and mitigation for processing tomatoes in the region. Methods: Based on the meteoro-
logical observation data from 29 meteorological stations in the main processing tomato planting
areas of Xinjiang (Changji Prefecture, Bortala Mongolian Autonomous Prefecture, Bayingolin Mon-
golian Autonomous Prefecture, and Tacheng Prefecture), combined with the actual conditions of
processing tomato growth stages, field growth status, meteorological disasters, yield and quality,
this paper systematically analyzed the agrometeorological conditions and their impacts on pro-
cessing tomatoes during the entire growth period in 2025. Results: During the growth period of
processing tomatoes in 2025, the climate was characterized by high temperature, significantly less
precipitation and frequent high-temperature processes, presenting a warm and dry pattern. Most
producing areas had superior thermal conditions but relatively insufficient precipitation and light
resources. The soil relative water content was appropriate during the transplanting stage. Despite
the impacts of periodic cooling, precipitation and gale weather, the overall conditions were condu-
cive to seedling transplanting. At the budding stage, sufficient light and heat as well as timely sup-
plementary precipitation accelerated the growth process of tomato plants. Two large-scale and per-
sistent high-temperature events occurred during the flowering stage, resulting in decreased pollen
activity and fruit setting rate. Tomato plants grew well on the whole at the fruit setting stage. The
fruit expansion stage was featured with abundant light and heat. Nevertheless, continuous high
temperature induced slight local sunscald disease and reduced the commercial fruit rate. Sufficient
heat at the mature stage facilitated fruit coloring and ripening. Conclusion: In general, the meteor-
ological conditions throughout the entire growth period in 2025 were favorable for the growth of
processing tomatoes and the accumulation of photosynthates. However, the synergistic stress of
high temperature and drought posed a potential inhibitory effect on the fruit quality uniformity of

processing tomatoes.
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SEFMIE 0.7°Co WIS B, BEIMPFAUEN 22.1°C, BHADFMEX & 0.7°C~2.7C, WX ¥
B 19.4°C, AE R XRARGE 1. Kl 1(a)).

Table 1. Meteorological elements in growing season of processing tomatoes in major Xinjiang planting areas, 2025: Comparison with
2024 and normal years

2 1.2025 FFHEMTIENETEMEXE KESKREERS 2024 F. BEXLE

g %@?jﬂ%m) 5%7K§(mm) E!ﬁﬁiiiﬁ(h) 210°cz§15'1(°0)
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IR L vy 52
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Figure 1. Spatial distribution of anomalies in growing season mean air temperature (a), Precipitation (b), and sunshine duration
(c) in the major planting regions of processing tomatoes in Xinjiang
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Figure 2. Spatial distribution of anomalies in mean air temperature (a), Precipitation (b), and sunshine duration (c) during the
transplanting stage in the major processing tomato planting regions of Xinjiang
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Figure 3. Spatial distribution of anomalies in mean air temperature (a), precipitation (b), and sunshine duration (c) during the
budding stage in the major processing tomato planting regions of Xinjiang

E 3. HiEMIEMEEMEXNEFRTFISEQ). FKkb), BREH(C)EF=ESHE

4.3. FriEHA(6 B EAIZE 6 B A)EEN%L, AL TE

FEAEHIT R 24.6°C, B FEME 3.0°C, #2024 EFMIF 2.2°C, &P RBEAL(E 4(a));
SRR E 4.9mm, BUEEREMRD, (EHEIM. BEHIX IR K, B AR S BRI R
BERL ST IR NI T A& AR X To A R4 (] 4(b)); HIERT %L 222.6 h, BT 4R A1 2024 4E A, Hop
S MBI H RS il 22 20.0 h, HAdRbiE X 80 % 4214 4(c)): =10°C. >20°CHRIRIIA 542.4°C, 42
WA HIWZ 29.3°C A1 45.6°C, 2T 2024 £E[H3.

FEAEHA, N TR AP X B 1 370 B DA B RO R AN 2 35 RVa e sl R FE(6 A 6~14 H.
17~20 H) (Kl 5). Hr 6 H 6~14 HFmil RO FRERFEEN R, sgmaya R, KEFE X B 7>35°C
1 =il R, B i 35.6°C~41.8°C, FREE MR K FEALRTETE T B, Xof Ak BLZ = R I AE AR
FRAEHA 7 H ISR 70 B a0 AR B bR, (ERR S I 38 O 1 240 0 T3 At A A SR ) 2 R
G PRI (] 5).

4.4, HRHEA(6 B TTE)XRBER, KBBERKF

HERIPP AR 25.2°C, B4R, B 2024 SERIIE 2.6°C (141 6(a): YRR 3.7 mm, B4
izl 4 i, 2024 AERIBIFE KL 0.4 mm FBK(& 6(b); HEBI % 97.8 h, HELH4E, B 2024 £ [F P
19.2 h (&1 6(c)); =10°C. >20°CHRIRIEIN 262.7°C, HmHEF5r Hlwis 2 15.1°C. 27.0°C, % 2024 F[q]
/1> 255C,

AN PR X I 1 3B T KRR R S F2(6 H 25~28 H) M 1 3 sl RS FE(6 H 21~22
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Figure 4. Spatial distribution of anomalies in mean air temperature (a), precipitation (b), and sunshine duration (c) during the
flowering stage in the major processing tomato planting regions of Xinjiang
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Figure 6. Spatial distribution of anomalies in mean air temperature (a), precipitation (b), and sunshine duration (c) during the
fruit setting stage in the major processing tomato planting regions of Xinjiang
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Figure 7. Spatial distribution of anomalies in mean air temperature (a), Precipitation (b), and sunshine duration (c) during the
fruit swelling stage in the major processing tomato planting regions of Xinjiang
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Figure 8. Daily maximum temperature (°C) from July 14 to 30 in Beiwucha town, the major
processing tomato planting area of Changji City
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46. RAHA(T ATRAE S A TANAERE, MASEERY

PR 3)RR 23.8°C, #EIRHAE, 1R 2024 FEEHAMK 1.3°C (K] 9(a)): “FIFEKE 17.6 mm, 5
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Figure 9. Spatial distribution of anomalies in mean air temperature (a), precipitation (b), and sunshine duration (c) during the
maturity stage in the major processing tomato planting regions of Xinjiang
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