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Temperature suitability of longan and its changes in South China area
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Abstract; Being an important subtropical fruit tree, longan is sensitive to temperature change. Selecting 60 counties in
South China area and using the temperature suitability model, the article calculates the temperature suitability of longan,
evaluates the temporal and spatial differences and also predicts the temperature suitability of longan. Firstly, the article
analyzes the temperature suitability of longan at different growth stages. The result shows that temperature change has a
great impact on the temperature suitability of dormancy stage, physiologic differentiation of flower bud stage and morphologic
differentiation of flower bud stage, all of which have low suitability and high variability. On the contrary, the other three
stages have high suitability and low variability. This is caused by the temperature differences between the different growth
stages. It is hot damage in winter and spring rather than cold damage that plays an important role in longan production in
South China area by further study. Secondly, the article analyzes the suitability in terms of average temperature of the 60
counties, the result shows that the temperature suitability increases with increasing latitude in South China area, based on

the relationship between yield reduction rate and the temperature suitability degree, the article divides South China area into
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five types: the high suitability type, whose value is higher than 0. 80 ; the suitability type, whose value ranges from 0. 75 to
0.80; the medium suitability type, whose value ranges from 0. 65 to 0.75; the low suitability type, whose value ranges
from 0. 55 to 0. 65; the no suitability type, whose value is lower than 0.55. Finally, the article analyzes the inter-annual
change of temperature suitability at different growth stages, and the result shows all the growth stages except for fruit growth
and maturity stage and treetop growth stage have a decreasing trend in the future. At the same time it analyzes the
temperature suitability change trend of the 60 counties, and finds that these places also have a decreasing trend except for
the part area of Fujian Province and there exists difference among them, also the suitability region will be possibility
extending to the north zone in the future. Similarly based on the temperature suitability over 10 years change trend of the 60
counties, the article divides South China area into four suitability change trend types: the high-decrease type, whose value
is lower than -0.01; the medium-decrease type, whose value ranges from -0.005 to -0.01; the low-decrease type,

whose value ranges from —0.005 to 0; the increase type, whose value ranges from 0 to 0. 01.
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Table 1 Temperature index of different growth stages of longan!®12-16~22]
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Physiologic differentiation of flower bud stage(Jan. 1 ~10 to Feb. 21 ~29)

WEBEIHER (3 A L4 ~4 ) ) s i "
Morphologic differentiation of flower bud stage(Mar. 1 ~10 to Apr. 11 ~20) :

FriE] (4 ATH ~5 A T4 )Flowering stage ( Apr.21 ~30 to May21 ~31) 13 22 30
RIERERBH(S A LA -8 A T) s ” ’s
Fruit growth and maturity stage(Jun. 1 ~10 to Aug. 21 ~31)

A (9 A 4] ~10 A T 4)) Treetop growth stage(Sep. 1 ~ 10 to Oct.21 ~31) 17 25 35
{REIE#A(11 B £ A) ~12 H—TH]) Dormancy stage( Nov. 1 ~10 to Dec. 21 ~31) -2 8.5 18

EHPHRBEB R EREETNENBRE . BERESEEEY2IEE The data are the minimum, the most suitable and the maximum biological

temperatures of longan in different growth stages; T : The minimum temperature; 7|, : The most suitable temperature ; T, : The maximum temperature
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Fig.2 Seasonal change of temperature suitability and variability of longan from 60 sites in South China area from 1960 to 2005
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Fig.3 Classification of temperature suitability of longan in South China area

1RESE BB 4% : Isoline of temperature suitability degree ; Jb IR i 5% B & : Longan temperature suitability degree
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Fig.4 Inter-annual change in temperature suitability in total growth stages of longan in Fujian Province (A), Guangdong Province and Guangxi
Province(B) and Hainan Province( C)
B34 H 434k ; Physiologic differentiation of flower bud stage ; 76 2FFE 25 734k # : Morphologic differentiation of flower bud stage ; fKHE S : Dormancy
stage ; J5& ELE : Total temperature suitability degree
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Fig.5 Inter-annual change curve of temperature suitability cumulative anomalies in total growth stages of longan from 60 sites in South China area from
1960 to 2005
& LA 3 4L HA ; Physiologic differentiation of flower bud stage ; I E 2F JE 75 4368 : Morphologic differentiation of flower bud stage; A FFFEHS
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Fig.6 Classification of temperature suitability change trend of longan in South China area
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