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Abstract: Based on the daily meteorological data (1958—2019), the statistical production data (1978—2018) and the
observed planting data of apple (2010-2018) at Zhaotong in Yunnan, the change of agricultural climatic resources
and meteorological disaster were analyzed, while the local climatic potential production on apple was estimated
using linear trend analysis and step by step correction. The aim of this paper can make more efficient and rational use
of agricultural climate resources and scientifically guide to the apple industry layout. The results showed that: (1)
during 1958-2019, the duration days of frost-free period and stable passing through 10°C significantly increased by
3.5 and 4.5 days, respectively. Theoretically, the duration can match the apple needs. However, the starting date of
flower bud expansion and mature were more advanced than the last frost date and the ending date of stable passing
through 10°C; (2) According to the actual phenology of apple at Zhaotong from 2010 to 2018, we calculated the
most possibility phenological from the starting date of stable passing through 3°C and the ending date of stable
passing 13°C.So in this period of 1958-2019, average minimum temperature, average temperature and maximum
temperature were 11.8, 16.1 and 22.6°C respectively, with different increase rate of 0.1, 0.04 and 0.05°C-10y . The
average daily temperature range was 10.89°C with decreased rate of 0.2°C-10y '. The precipitation and sunshine
hours decreased with 1.0mm-10y ' and 6.7h-10y ', respectively; (3) In the past 62 years, the risk of low temperature
during flowering period was less, which was not the main agricultural meteorological disaster at Zhaotong. The risk
of continuous rain was higher from June to September, which occur in the key growth period of apple; (4) The
maximum theoretical yield of apple was about 100tha”'. With the restrictions of temperature and water, the
production potential of light temperature and climate accounted for 83.0% and 76.0% of the photosynthetic
production potential, respectively. However, the actual apple yield and the statistical yield across the whole county
were only 35% and 10% of the photosynthetic production potential. With the development of technology and
breeding of varieties, the gap is gradually narrowed. Generally, the meteorological conditions at Zhaotong can fully
meet the needs of apple growth and development. Through the application of reasonable and efficient planting
techniques and the full excavation of agricultural climate resources, the difference in apple yield can be further
reduced and the quality of apple can be improved.

Key words: Apple; Agro-climatic resources; Potential production; Meteological risk; Southwest cool highland;
Agricultural threshold temperature
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Fig. 1 Location of Zhaotong site in China

1.3 #WRAE
1.3.1 A PEEbR

(1) e 8 e s B ke 1 H

h T T BRI BE AR A AT R AR E R Bl KA 5
H ¥ 3734032 7 F SRS e Ji sk 3l B (W s A2 H
e BAKh, #7 5 Higsh T B e,
TERGHT P A S — A = H—R B H 3, e SO Roe il
ZIR E LG HW IEBUR Py — =i
FEMTE, 58 SO BRI A2 B R 28 1k F P,

(2) Z10CHEERR

RIN=10°C R HAFRR A, AT ER
X B B g s, R

AAT, =D'T, (D

Vg

X, Tae H=10C HPEIEFE.

R1 20102018 ERERBEBERLFUNEETHHIEREEHEEH (A-B)
Table 1 The actual phenology of apple at Zhaotong site, in Yunnan in 2010-2018 ( mm-dd )

2010 2011

2013 2014 2015 2016 2017 2018

TEZENZ K Flower bud expanding 02-20 02-25
2R Young fruit stage - _
2R Y] Fruit maturity 09-16 09-18

02-13 0225 0222 03-06  03-04  02-22
- - - - - 04-15

09-29 10-13 09-20 09-28 10-02 09-27
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Table 2 Definition and value of parameters about calculate apple photosynthesis potential production

130]

Z4{ Parameter Y3 X Physical meaning

BRI

Germination-young fruit

4J) SR—p A
Young fruit-maturity

o SESR S R Reflectivity of apple tree 0.25 0.15
B P et Y% Canopy light leak rate 0.50 0.15
Y I AT 257 B9 Proportion of light beyond saturation point 0.10 0.10
3 JLE ¥ 5% % Bare rate of apple orchard 0.25 0.25
p e A4 E O BEZE Non-photosynthetic organs absorb light energy 0.10 0.10
o) I 7 FE % Respiratory consumption rate 0.50 0.50

HREF L2 Conversion rate of light energy 0.25 0.25
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Fig.2 The interannual variation of the frost-free, stable through 10°C and actual growth period from 2010 to 2018 at Zhaotong site

in Yunnan province
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