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Abstract; The rubber tree (Hevea brasiliensis) originated in Brazil and was a typical tropical plant with thermophilic and
hygrophilous characteristics, sensitive to strong winds. As an untraditional planting area, South China frequently sees
tropical cyclones and cold-weather damage to plants. Thus, the climatic conditions were the key factor affecting the planting
of the rubber tree in China. The safe northern planting boundary of the rubber tree was guided by the desire to effectively
avoid cold-weather damage and strong winds. Various studies ( since 1980s) on the suitability of rubber tree planting in
China have discussed the northern planting boundary of the rubber tree and provided a rationale for the planting, which
promoted development of the rubber tree industry in China. Rubber production was concentrated in the suitable climatic
conditions, and regional layout was becoming more suitable gradually. Chinese researchers have developed cold- and wind-
resistant strains of the rubber tree and a good base of rubber production. Nowadays, Hainan, Yunnan, and Guangdong
Provinces in South China are suitable for rubber tree cultivation, and the amount of rubber trees is increasing continuously.

Nevertheless, climate change has seriously influenced temperature and precipitation on the global and regional scale
and is expected to affect the rubber tree cultivation system. The existing research on Chinese rubber tree cultivation has been
limited by the shortage of early climatic data and by the insufficient number of meteorological stations. Particularly, climatic
factors that affect rubber tree cultivation have been mainly selected in accordance with practical experience, and researchers

did not consider the comprehensive effects of all climatic factors on cultivation of the rubber tree. These factors influenced
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the boundary of rubber tree cultivation and are important for accurate assessment of suitability of rubber tree planting, for
planning of rubber tree plantations,and for formulating response measures to climate change decision-making.

Accordingly, the five main climatic factors, i.e., mean temperature of the coldest month, mean extremely low
temperature, the number of monthly days with mean temperature =18 °C, mean annual temperature, and mean annual
precipitation, were confirmed by the maximum entropy model based on the geographical distribution of rubber tree
cultivation and the corresponding climatic data. The northern planting boundary of the rubber tree was selected at the 80%
rate of climate guarantee, which is believed to correspond to a high and stable yield of rubber cultivation. This boundary
covered the actual main production area of rubber tree plantations in China.

The maximum entropy model that we used to confirm the northern planting boundary of rubber tree plantations in China
has certain advantages over other methods according to comparison with the existing research results. The maximum entropy
model can fully take into account the intrinsic interactions of various factors, to a certain extent, it can overcome the
interference by the artificial division factor range and then more objectively predict the potential spatial distribution of
Chinese rubber tree planting. This model can prevent blind planting of rubber trees with consequent waste of human labor,
materials, and financial resources. Therefore, the maximum entropy model should help to rationally choose a geographic
location for rubber production. Nevertheless, the northern planting boundary of the rubber tree was ascertained to offer the
80% rate of climate resource guarantee. Thus, the northern boundary has essentially been a rubber stable and a high-yield
planting boundary. Our results should facilitate scientific decision-making regarding distribution of rubber tree planting as

well as disaster prevention and mitigation in China.

Key Words: rubber plantation; northern boundary; maximum entropy model
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Fig. 4 Importance of potential climatic factors to the distribution of rubber planting in China based on Jackknife
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Fig. 5 Spatial distribution of main climate factors influencing rubber plantation in China
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3 Wit

TR AR, AR5 e OR R R bRt AT T X040, Bt T AN [6) 59918 BB, an A st dne (G TRL B HE B <0
CHER AT 20 d WP I <10 CHER | B =15 CHTEshBUR A FHE =18 CH A
0y AR K AR RGE | =10 X B RE SR S48 b5 @ AN R LA (AT T AR 4 3
XA, %53 T i EARR I A A BB U Rl g BRI AE 25 5 . L R B i R A % 2 v 2 3 IR B (e 4
A BT Z BIMLEA1E- .

R B R AR DX R DI 2L B M %) v A v b 5 T 92 BT S AR A R0 Al B B 1 4 X &) s
N G E AR AR B R AT 2R A AT A AR AR A A S 43 A A AT P
FEMAR, RN T AL LR 220 LhEg, 748 5 F 06 38 26 B i =1, 29 22 b 45 24° 3l , 2= B I V0 300 AR 7 M AR B v 5k
24°59" | HE 80% SARARUE R e KIS R 2 A P AR A b 48 M A 3 5 LR T S 8 I L AT e — 52
MI22 5 . X0 R ARWE G 45 1 B A6 2 80% S AR IE R T AR A = v 7= i AP A 3L, S PRIE R AK T
80% I AR JEEARHATS Al A A, {H AT RE 23 P S e s e o 2 EE IR BIAE T, &l 6 45t T 50% ,60% . 70% Fil
80% SARAFIER T o EAZ I A AL AL . 50% SAGARIE TR v AR I oA 10 b L 35 9 el e K, 80% S A {4
WEAN AL 25 v BBl R/, HLR A SRR 3G 0 AR AT 2 5 Y B ph AL m s HERS . BRTE = 3R N R
HADIRAIX AN, 50% ,60% T T0% S Ao PR IE 2R R B 22 1A% I Floke Jb 2395 1 34 K T 30 A i 52 1 o2 B9
L7220 SR 80% SRR UE R R 1 AAR I AL SN2 4, )R, 2T B KOS R S A v A e ol
AL T (80% SMEMAER ) 554 LR V40 DXl v 2 G bl 14y b A0 e A I 2220 22 ) A A F 9 A
AR, TE = m AR R BYARTES, AL S B /N (HAE T PUBE N AL R dbd R (B 7) o 3002 R AN [ BF
FEH R A bR B I 330 Bl ) R SO RIS iy o ASBIF 90 25 T 52 Ml A B AL P s A A IR 2 o 17 5% T
HHER AR 5 A ERRENE T R T RO IR T AR SR PR R A TEE R 25
R 7 1 80% /A ARUESE | 45 Y v R AR I Al AR AL AL, 4 B AT B 9 % SR A0 5 i IR 7 3 4 1, HL Pl TR A
FELEMERFE BRSO T 4552 1) PR - A AH AR [R5 5 T AR R R () A AT et . E— 2B 5L F H
Hh AR 2 7 DX S B AR Y RS B AR R P A b 5 (1 B 28 RIS IR (BT (49 T3/A ) | 2 e A8 A AR 1T (49.13
TISE) AR (4.13 JTAE) ) 8 2R 80% S AR ARIE R R i 5 1) v FE AR I FAr b 553 Bl v

http ; //www.ecologica.cn



8 S % 36 &

B T A R BRI 3257 36 X, R W T e KRR B 5 809 U PR IE - 1 5 1) v [RGB b b ¢
T FE AT S LB E L,

PiFh—R 45 00 RS WA AR BT SR AN A3 A A T DRE R A3 A A D B 2L I Bk
WRPE A K T KL AE 3 261 AR AR IR R RS ) Bl I PR TAEREK i B PRI
SRl IR W e ICIRLRE P18 AR R i AR IR (T) VPR =18 C iy 6y L & XU 2 DI = |
AR XS 9 BRI IR 704 € 178 FAR A UE T R AR AR ) 2 U X D e
JPYREE Ao i IR B 40 P IR =18 C Ay AR AR K A, IIBTE U I
A H ZAPE N TTIRR R, 325 1 HE 44 i 2 57 A0 A0 i i ARt B2 P 28 4L A v H P 249 3L BE 9 B ik R 85,
18% , ARG A HE Y 10 A ™ AR GG T BE U S A o v - 47T R o e AU TP 249 (A — 38, Ui e
e 5 A 32T AU T BER WA MR E AR AR A4 20 A

RA
SO% CRBK A I R HLIL I
60% (R K A 4R IR HLIL 7
- T0% (R BRI AR R LI T
— BO%GRRER AR LR
— SRRV e IR LI A
— SCHRSTA B R ELIL

0 400 800 1200km PR

L \\ = - !,-"- I

HE S GS (2015) 6415

7 FEBRERMEIL R
Fig. 7 Compared with the northern boundarys of rubber plantation in China
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