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Fig. 1 The monthly productivity variation of rubber-tea community, tea plantation and
rubber plantation.
Fig. 2 The variation of tea products in the different shade conditions of rubber tree.

Fig. 3 The annual productivity variation of rubber plantation, rubber-tea community and

wide-row thick planting rubber-tea community.

A. Solar radiation, B. Rubber-tea community C. Rubber plantation D. Tea plantation
E. Wide row thick planting rubber-tea community
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Fig. 4 The rubber-tea community of the wide row and thick planting
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Table 1 Difference of temperature between rubber-tea community and rubber plantation
(Jan. 4—6, 1980)

lﬁa Item

@ <
Variation Difference of temperature °C
i glaT]

Time (h.) 20cm 50¢n. 150cm
10 +0.6 +0.5 0.0

12 +0.7 +0.2 0.0

14 +3.0 +1 7 —-0.2

16 +0.6 +0.5 +1.1
EiJAverage value +1.2 ) +0.7 +0.2
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() BRBFENTEH|ASREHHHm

PRI R P, KERE™E, LB REER, R BEENRE. Mg
RN BFERBFE S 8K 5 R5v4y b, MBI A, BT B
UERRANAEDES, BE THWHDAME — BEXBEORTEREN, HEHRD T
KEFiEKo HLRE—WBME, SEKIRERRED 2%, THENRIRRD 23.8% (£
2), ZROKDEBENTETE, YEZSEHREAMLE BB HEREKS 10w (L
22 RENLEHELRE—FES 21.5 Mi(E 5)o XBHKABREETELE (14—
L5 KRBT, R EREANBE LARMEAEYERE. KRBEESR 3, 4.5 A4,
BORPREL R 3 — MK — R R, LLRBFR 1979 F£500), BREXHERANLL
MIMER 36.7% . FERIBILHB™ BRI, RUL SR, 1979 35, AL HHNER



R

Eig

168

ds pipuvjuspjo jo uonerdoa urSuo sem uoneiueld 1aqqud St Iepu) WX ¢t sdeds sIeak asory ooy

jo 8y furg] X¢ voeds uonrueld leqqny -, Q¢ Yylou uisises odo[s adej ‘06" L1 2dofs ‘wipgg [y :Aujedo] [eiuswiiadxy *9L61—C /6T Ul snfea afeloAr uy
O YL
EHEHMEE G W oW croXe T HILM i € K 0T X TALHIIE .08 BN gty HWOK 065 BB CHMIEE °Blhrdd 9t61—</61 AEFT A «
001 08°7 — 1000 | zZt°o 64°0 $8°0 £0°1 - — 12103 urey WA
(e [33)
11°9 4 A - 80°0 - [8°1 l6°¢ 61°01 10°1 — vonmueld Jaqqny W
uoisols 10§
181 0°¢ - — — 9% 1 860 19°¢ - - Arunwiwos eai-teqqny  FEHEF R
(B U7) Fil
697 20€1 £CTLp9El — 89°b1 | 88°61 | 80°Cvb8 | 9°SLL | LOTSLET| L17LT - puel wir] X
00°1 0°1¢ 01 0¥ (94 S S L (9 - - 1310y urey W
j3ound
Wl 0" b¥ <1 0°¢ 0¥ 0°8 0°01 0°¥1 ¢ 1 - uvonwyue(d saqqny  WHY
jo 4ouangarg
61°1 0°Lg 051 0°¢ S'g 0°8 <8 ¢ 11 01 — funwwos ea-rqqny PN
(@927 &=
69°1 19849 $ 1 9 0% 0°01 S 11 0791 ¢ <0 puep wied P X
01 9527 €0 1€°0 | 6170 £5°0 6€°0 690 - - sadoy uiey Y4
[z}
1672 9"/ £6°0 61°1 | 860 68°0 S0°1 9¢°2 01°0 — wonrueld 13qqny YWY (%>
1US1013)900 Jjouny
81 99" €0 650 | 9570 50 Lo 681 900 - fuunwiwos eay-roqqny  FHEEL Y
(%) EHYS
11°12 $0°b¢ 1] 91 | vE'F 10°Z1 | £6°91 | ¥6°L1 bS 0 £2°0 pue] wireg Q¥
001 1579 £0°0 86°0 | 91°0 VAR O IR A1 €6° 27 — — o103 utey WM
aror
¥8° ¢ $9°81 920 27 |80 $0'Z | S0°€ S0°01 b0 - vonviue[d rqqny W Cure)
unouwre jyjouny
00°2 ST €1 60°0 Z1°1 | 8%°0 y2'1 | 60°T <0°8 80°0 - Anunwiwos exn-1aqqny  EEEYH
CkE)BUS
8L+ 82°791 | o010 81°¢ | 1L°¢€ 99°87 |[61'6¢ |0£°9¢ A9 o puc] wied HHX
fteoo]
pR— Jo Anunwwod KN HiE way H ik
: wng 987 8061 S8 | L°8ET | 8°86C €6z | 0°0bT | L'1€
0 SowIty, AEEV
3 L e uvonendioasg (k%) B4
[STRPAN < T
Hermy 8! ot 6 8 L 9 < ¥ qpuow B T T

SUIUNWUIOD JUIISIITP Ul SSO| I1JEM-[10S jJO :Omm._.mnmsoo Z °lqel.

SHHNEFETRegREY g%



2 H AERE: DEARE-ZEAN RALEYRENLRERFTR 169

B R H R SE, (B TR R 22 AR R, XUBERE, - BEFNRASK
BWthE—BHE 3% EHMTER~85 5% £h. XHATERFBEENLIEKIR
B, Erdd  — AR e s — B SR W E T

MR RE, HTREREM, HENREDR ARG, KEKSEREEN
12.110 Wi/ /AHL, MM EZFER S 51FE 10.137 W/ AKX 6.834 /A, 0—60 Ek 1
EHRHEIRSERREES KR EEES 0.1% & 0.2%, 0—40 EDRATHAE
B4y Bt R R R B K. B X e B €hik R T IR R B R AU 1 57 o IR DL R 4R B — I Ak

R~ Ao
BABE TS BRAMEMIENRE, BT LRRAMESRD XKD EFALREHE

sh, BET ENZ B N o XAEED AR EF.

9001 B6

T2 SRR %) Rootlets(23)
o 40 20 0 20 40 60
0 ( ) 1 1 ] 1 1 _

.

o2}

[=4

=4
T

N
=
T

-
fe=]
S

:IZE??E(FL;*) Soil layer(cm)
=) 1
T

¥k B (ZEXK) Store of water(mm)

600 > BE
I~ Rubber
C 054, Tea
500 TR NN N NN T NN N NN NN AN SR N
- 12 2 4 6 8 10 100L
B {Month)

Hs5 REHEFLEATEXRBEALL
B. BR-ZAB®E C. B—KRKE D. A—FE F. # G HBRFWEHK
EH6 BARBRPBREBEEERNEISGAE
Fig. 5 The monthly variation of total water storage in the soils under different communities.

Fig. 6 The distribution of rootlets ot rubber and tea in rubber-tea community
B. Rubber tea community C. Rubber-plantation D. Tea plantation F. field G. Rain forest community
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Cultural Organization, France. 233—249.
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EXPERIMENTAL AND ECOLOGICAL STUDIES ON THE
RUBBER-TEA* ARTIFICIAL COMMUNITY

Feng Yao-zong, Wang Hui-hai, Zhang Jia-he, Zhang Ke-ying,
Ma Wei-jun and Long Yi-ming

(Yunnan Institute of Tropical Botany, Academia Sinica)

Abstract

This paper sums up the ecological data recorded in the south of Yunnan on our
experiment of the rubber-tea artificial community during 1960—1980. It is a part of
our studies of the tropical artificial ecosystem. The following results concern its
dynamie productivity, stability, interspecific relationships, structure and function.

1. By the introduction of tea into the rubber plantation, its annual productive
period has been prolonged from seven to ten months, while the non-productive period
of young plants has also been shortened by three to four years. Its monthly

* Rubber: Hevea brasiliensis Muell-Arg.
Tea: Camellia sinensis (L.) O. Ktze. var assamica (Mest) kitam.
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productivity curve shows a change - corresponding to the monthly variation
of local solar radiation. In contrast, the monthly productivity curve of the mono-
cultural tea plantation is not so. This is due to the fact that a tea-plantation must
possess a certain amount of shade before it can grow well. 2. The rubber-tea com-

munity has a comparatively high stability in productivity. Low temperature is the
major problem of rubber plantations in the south of Yunnan. It often causes cracks
in the root collar barks of rubber trees and may even cause the death of the trees. We
believe that the problem is caused by lack of heat from sun light, and have found that
the critical least amount of heat necessary is 123 calories/sq em per day. In order to
obtain more amount of heat, during the past twenty years, we have compared the
annual productivity variations of various rubber-tea community structures, and are
convinced that the cold-resistant ability of one kind of rubber-tea community structure
has been greatly improved. This is achieved by discovering and applying two kinds
of heat effects; namely, the directional heat effect of side rows and the lower story
heat effect in the community. By adopting the wide row and thick planting structure
of rubber-tea community, arable land suitable for the rubber tree has been raised from
800 m. to 1000 m. in altitude. 3. The rubber-tea community possesses a high environ-
mental protection capability. Owing to the introduction of the tea plants in the lower
story, the annual rate of water loss in the community decreases by 42%, and that
of soil erosion by 23.8%. Before the dry season sets in, the rubber-tea community
contains 150 tons more water per hectare than that of a rubber plantation, and 322.5
tons more than that of a tea plantation (2.2 m. thickness of soil). The content of the
organic matter in the soil of the rubber-tea community is 0.15% higher than that of
a rubber plantation, and 0.2% higher than that of a tea plantation. Moreover, the soil
unit weight of the rubber-tea community is comparatively lighter. 4. A correspond-
ing relationship of the underground story-formation has bheen found in rubber-tea
community; for example, rootlets of the rubber trees are concentrated in soil 0—20 em
below the surface, and those of the tea trees in soil 20—50 em. in depth. This shows
the possibility of mutual accomodation of the two species. 5. In conformity with the
changes in altitute and latitude, the proportion of rubber and tea should also be
changed accordingly. In the plains, the rubber trees will play a dominant part in
the community. As the altitude rises, tea trees will gradually replace the rubber trees
in playing the dominant role. Finally, the rubber trees entirely disappear from the
scene and are replaced by plants such as camphor tree (Cinnamomum porrectum
(Roxb.) Kosterm.). A camphor-tea community is formed. In fact, it is a type of
artificial community welcomed by people in the south of Yunnan.

Now, rubber-tea community is being rapidly spread in the southern part of our
country, amounting to more than 10,000 hectares in area.



