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The ecological adaptability of Rambutan(Nephelium lappaceum L. )
TANG Wen-Hao', TANG Shi-Hua?, RAO Yi-Ping®, LI Xin-Tian® (1. South China Tropical A-
gricultural University, Danzhou 571737, China; 2. Techno-scientific Information Center, CATAS , Danzhou 571737,
China; 3. Hainan Baoting Rambutan(Group)Co. Ltd. Haikou 570310)

Abstract:Rambutan is a new precious and rare tropical fruit grown in China. There has been little basic re-
search on rambutan. So.it is significant to do researches on rambutan’s ecological adaptability and that is
the basic condition for its growth and high yield. Euclidean Distance Statistical Method was used to analyze
the distance similarity in 7 main climatic factors (i.e. annual average temperature,—=1 C available cumula-
tive temperature ,average temperature in the coldest month,annual minimum temperature.annual average
rainfall ,annual average wind speed,annual average number of typhoons and winds stronger than Grade 6)
between the 18 counties or cities of Hainan Province and the main rambutan producing areas of Thailand
and Malaysia. The results showed that Baoting County was the optimum place for the growth of rambutan
in Hainan Island.which coincides with the result of rambutan trial growing in Hainan.

Investigations on the environmental characteristics of rambutan production areas in Hainan revealed
that seasonal drought.low temperature and strong wind were the main climatic factors that affected normal
growth of rambutan. Microenvironment can provide good climatic conditions for rambutan. The rambutan
trees that can flower and fruit normally in Baoting County are those grown in the south to Daben Mountain
and Qizhi Mountain,i. e. between 18°23' ~18°45" N and 109°20' ~109°48" E,where the altitude is below
170 m generally. Most of the rambutan growing areas are surrounded with mountains on 3 sides,with one
side open towards the south or southwest,and the vegetations in the mountains are conserved well ,where
the annual average temperature is 24~24.5 C ,the annual active cumulative temperature is 8749~8789 C ,
the average temperature in the coldest month is 19. 1~19. 6 C, the average temperature in the hottest
month is 27. 3~27. 8 C ,the annual average frost days are 0. 3 d,the annual average days below 5 C are 0.9
d,the annual rainfall is 1666. 2~1941. 1 mm.the annual sunshine hours are 1944. 8~2091. 8h.the annual

average humidity is 84 % (variation ranges between 80% ~86% ).
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The rambutan trees are planted in the lower part and the foot of mountains, leeward, with mist
throughout the year and with convenient water source and good soil drainage. The mountains hinder the
cold air from north and the strong wind from southeast,and the warm wet current from the South Sea can
come through the opening into the rambutan growing areas. Thus the semi enclosed microenvironments are
formed, which are suitable for rambutan growth. Soil analysis and many years of cultivation practice re-
vealed that soil fertility and fertilizer application had great effect on rambutan yield and quality. The organ-
ic matter,total N,available P,rapidly available K and available Zn contents in the soil of high yielding or-
chards were obviously higher than those of moderate and low yielding orchards. There are great potentials
to increase yield and improve quality through scientific application of fertilizer and irrigation.
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Table 1 Climatic factors of Thailand, Malaysia and the 18 counties or cities of Hainan
( o) >10C @ a ) ® ® 6 ®
Site Average Available Average Minimum Anmual Annua
temperature accumulated temperature temperature rainfill average Annual
temperature  of the coldest wind speed average
month times of

winds stronger
than grade 6

cC) cC)H cC)H cC)H (mm) (m *s) n
HK 23.3 8689 17.0 2.8 1698 3.2 2.7
CM 23.7 8655 16.9 1.1 1764 2.3 2.7
wC 23.9 8681 17. 6 4.7 1741 2.8 2.5
LG 23.4 8562 16.5 2.2 1447 2.9 2.7
TC 23.4 8571 16.9 3.4 2009 2.0 0.8
DA 23.8 8691 17. 4 2.7 1961 2.6 2.7
DZ 23.1 8420 16. 9 0.4 1826 2.5 2.0
WL  24.3 8886 18.5 6.2 2151 2.6 2.5
LS 24.7 8999 19. 6 5.6 1624 2.4 2.4
DF 24.5 8978 18.2 1.4 1012 4.3 2.7
SY 25.4 9255 26.8 5.1 1247 2.9 1.8
TZ 22.4 8183 17. 3 0.1 1689 2.0 2.2
LD 23.9 8718 18.8 1.1 1585 2.0 0.5
CJ 24.2 8847 18.5 4.2 1677 2.9 1.3
BS 22.7 8336 16. 4 —1.4 1905 1.7 1.7
QH 24.0 8753 17.9 5.0 2070 2.7 2.9
QZ 22.4 8203 16.2 0.1 2463 1.2 1.4
BT 24.1 8808 19. 6 2.2 1915 1.3 0.8
27.6 9800 26.8 1.3 2208 1.1 0
Thailand
26.5 10070 25.9 20 2393 1.0 0
Malaysia
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Table 2 The standardized data of climatic factors of Thailand,Malaysia and the 18 counties or cities of Hainan

Al A2 A3 A4 A5 A6 A7
—0.596 —0.249 —0.573 —0. 245 —0. 340 1. 085 0.926
—0.282 —0.321 —0.614 —0.593 —0.155 —0.024 0.926
—0.125 —0. 266 —0.372 —0.144 —0.220 0.592 0.717
—0.517 —0.520 —0.752 —0. 368 —1. 045 0.715 0.926
—0.517 —0.500 0.614 —0.122 0.533 —0.395 —1.062
—0.204 —0.240 —0.441 —0. 265 0. 398 0. 345 0.926
—0.752 —0.822 —0.683 —0.736 0.019 0.222 0.194

0.188 0.172 —0.060 0.451 0.931 0. 345 0.717

0.502 0.413 0.320 0.329 —0.548 0. 099 0.612

0. 345 0. 368 —0.164 —0.531 —2.266 2.441 0.926

1. 050 0. 959 0.734 0. 226 —1.606 0.715 —0.016
—1. 301 —0.328 —0.475 —0.798 —0. 366 —0.395 0.403
—0.125 —0.187 0. 043 —0.593 —0.657 —0.395 —1.376

0.110 0. 088 —0. 060 0. 042 —0.399 0.715 —0.539
—1. 066 —1.002 —0.786 —1.105 0. 241 —0.764 —0.120
—0.047 —0.112 —0. 268 0. 206 0.704 0. 469 1. 135
—1.301 —1.382 —0.856 —0.798 1. 807 —1.381 —0.434

0. 031 0. 0005 0.320 —0. 368 0. 269 —1.258 —1.062

2.774 2.122 2.809 1. 844 1. 610 —1.628 —1.899

1.912 2. 698 2.497 3.277 1.610 —1.628 —1.899

3 N

Table 3 Distances of climatic factors btween the 18 counties or cities of Hainan and Thailand or Malaysia

HK CM WC LG TC DA DZ WL LS DF SY TZ LD C] BS QH QZ BT

w 7.03 6.68 6.41 7.27 5.96 6.43 6.96 5.56 5.30 7.63 5.20 7.41 5.65 5.63 7.11 5.97 7.21 4.95
@ 7.48 7.23 6.79 7.79 6.38 6.90 7.49 5.92 5.88 8.30 5.97 7.92 6.36 6.20 7.64 6.58 7.55 5.61

(DThailand ; @ Malaysia
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Table 4 Average nutrients in the soils grown with rambutan trees of different ages
pH
No. Age samples O.M  Total Available Olsen Exch.  Available Available Available Available Available
N P K Ca Mo Cu Zn Fe B
(n) % (mg/kg)

1 11 6 1.41 0.09 13.87 69. 8 400. 3 0. 03 3.3 5.7 225.4 0.09 5.14

2 7 5 1.27 0.08 6.59 63.5 442.9 0.02 1.65 2.27 195.7 0. 05 5.20

3 3 6 1.10 0.07 2.61 35.6 871.0 0. 02 1. 35 2.19 166. 8 0.03 5. 26

4 2 8 1.44  0.09 1. 24 91. 8 304. 9 0. 04 2.70 0. 81 40.7 0. 09 4. 90

5 1 5 1.66 0.10 0.77 162.7 547.5 0.03 0.92 3.4 26.3 0. 08 5.48

6 10 1.58 0.09 0.89 151.3 710.0 0.03 0.59 0. 88 37.9 0.10 5. 60
2.3

,18°23' ~18°45'N,109°20' ~109°48'

E s ’ N s 300m s
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s 24~24.5C , 8749. 1~8789 .1C, 19.1~19.6C,
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27.3~27.8 C , s 0. 3d, 5 C 0. 9d, 1666. 2~
1941. Imm, 1944. 8~2091. 8h, 84% . 80% ~86% o
5 0~40cm
Table 5 Average available nutrients in the 0~40cm soils grown with rambutan trecs of different yields
pH
Yields OM Total Available Olsen Exch.  Available Available Available Available Available
N P K Ca Mo Cu Zn Fe B
(%) (%) (mg. /kg)
High 2.07 0.14 26.3 146 553 0.03 3.9 12.3 111 0.10 5.4
Medial 1.44 0.10 22.3 63 0.03 4.0 6.3 316 0.12 5.0
Low 1.11 0.07 6.0 48 562 0.03 2.6 2.3 413 0. 05 5.3
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