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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 commuanity.

A. Solar radiation, B. Rubber-tea community C. Rubber plantation D. Tea plantation
E. Wide row thick planting rubber-tea community

(2) BRBFRRAKRERREF A LHREXR

B, RATHS = B AM % — R R R0 B RO, £ B2 B EE — R B
e, UL L UM EMIZEREDE BT B, (HRPREREY, ZEAMHIEREE 30% £ -
AR BT . A SRR RS B (B 2). RMERRBRHERR(FImkFIE 3 X
7K 3 X 8K), FEARE] 10 48, R 2 AR, AR BT 90% DL L, mRRETE R 2%
RXERAX - REER, EXMELT, REEFERREMTOEHE.BET — B
FRYEREBERMARFIERT B BEHNRI, R ITEBRM T RZR FE AGE, %
T BAE ISR, TR IR A B T P TR IR, TR 2 N, XA
TRFBEDERLES LM RENFPE, XFEFOXARTEAANERE BN
RF>BRAFIANTRARERKIR R, Eh. RN TETSEFHETER™EE
FWEN, EERRMANSTIRMANNES. 2K MH THRITED /NG EAE
AR R MBS RERBE MR, EEM™E, XERA A NNEL, ERBGRE
F, U B/ N ERH, ZHEF T RA SRR, HRER, RIATHEEES
HERABLURBELSHZHNERXR, DILHET — M ET BRI ENIR RS S
BN (B 4)o HB—R, RMEMR TREMA SRS, TABATERMBHRT
BAEROE RS, BRE.BBENTHM T ENENESKEERRERDOQRES, I
REREAHA 4 TRUFENRERE, RITRAESE MM, &R, XEERER
FANERERZE T EEMEEEER R AR HNEESMAOE R, 20N, Bk
THEMT-EAMED, RE LRERAE, BLERA, DI ERRRERN . £
FEFENE 50% Ll LM Z ML R A3 MAMMNER (R 1) BHTERHI K



23 RS RERR-ZEAMEATEDEH SN RESETR 167

B4 JITAHA B RE S

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)

B pem i E =4 W
Variation Difference of temperature °C
; ﬁEH .
g t
Hglﬁ?!ime (h.) s 20cm 50cm. : 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 3 +0.5 +1.1
SE#gAverage value +1.2 +0.7 +0.2

MRAR I ERIBEE 5 FIIA (BH 20em 40), FIWMBEERE T 1.2°Co

() BEIREFEXNT LK 5 RAEHHIR U

R HIX ROTT R 2K R AT, I D MR, B WFEERNRIE, Trisd
RING: B RS 76 LMK 4 Be g i b HE AR R A, WD T R
DRBRANAES IS, XB THOBIAME —. BREFEETEREM, WEHBEHLT
KWKo Hol—RIBHRK, SEKSWERBD 42% , LRI 23.8% (&
2)> ZROKIBBELHTR, SHEZ F5EBAMEL R — B S REK 45 10 ng (2L
22 RERLEW OB —FEL 215 mi(E 5)0 XWHARBRFETELE (14—
L5 KRF), Hifi fe7E R EAW A LR taEyBE. WRRERS3.4.5 A,
BEZEAREL 2 30 — e bR R B — R O, DAL AR 1979 SEF 4P, BEHM = REMNLL
PRINE RS 36.7 % o 1EFAE L™ HIHIDT , ISP SUR ), 1979 43, TFH S HEAY 2Ry
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Table 2 Comparison of soil-water loss in different communitis

\ H#: Month 4 5 6 7 8 9 10 1
T . &it o AR 8%
BRI E (Z|#) Precipitation . i
(mm) . Times ot
51.7 1} 140.0 | 425.3 298.8 | 238.7{ 85.5 [190.8 28.6 Sum in f
iE Item B HX Community or rain forest
locality
. KHEH# Farm land 0.12 1.52 76.30 | 49.19 | 28.66 3.7 3.18 0.10 | 162.78 24.78
ZifgEEX) .
BB Rubber-tea community - 0.08 8.05 2.09} 1.24 0.48 1.12 0.09 13.15 2.00
Runoff amount
(mm) Bk Rubber plantation — 0.14 10.05 3.05] 2.04 0.84 | 2.27 0.26 18.65 2.84
Ak  Rain forest — — 2.95 1.14] 1.27 0.16 1 0.98 0.07 6.57 1.00
. REM Farm land 0.23 0.54 17.94{ 16.97 12.01 4.34 | 1.67 0.35 5'4.05 21.11
ERAK(%) ;
o BiZ®¥%  Rubber-tea community - 0.06 1.89 0.72 0.52 0.56 | 0.59 0.32 4.66 1.82
Runoff coefficient
(%) %k  Rubber plantation — 0.10 2.36 1.05 0.85 0.98 1.19 0.93 7.46 2.91
itk Rain forest — —-— 0.69 0.39 0.53 0.19 ( 0.51 0.25 2.56 1.0
K HEH Farm land 0.5 3.5 16.0 11.5 10.0 4.0 5.5 1.5 52.5 1.\39
ZHREBCK) ~
IR ¥X Rubber-tea community — 1.0 11.5 8.5 8.0 3.5 3.0 1.50 37.0 1.19
Freguency of . ;
yunoff BEFK  Rubber plantation —_ 1.5 14.0 10.0 8.0 4.0 5.0 1.5 [ 44.0 1.42
itk Rain forest - — 8.5 7.5 7.5 2.5 4.0 1.0 31.0 1.00
N KEBH#H Farm land — 17.17 {1975.07 | 775.65 | 845.08 1 19.88 | 14.68 —  |3647.53 1302.69
plE (A /)
. . BRI EE%E  Rubber-tea community - — - 3.61 0.58 1.46 - — — 5.07 1.81
Soil erosion .
Ckg/mi) BH  Rubber plantation - 1.01 10.19 3.97 1.87 — . 0.08 - 17.12 6.11
WA Rain forest — — 1.03 0.85 0.79 0.12 7 0.01 — 2.80 1.00

* DL EREER 19751976 S E)ME. SR #HR 590 K,HuHr 17.5°, WdbiaiR 30% IRBCHEFTEE 3X 10 3K: 3 80 7Ent, HBRFTHE 1.5%0.5 %, WM FHESRES
ET B
An average value in 1975—1976. Experimental locality: Al. 590m, slope 17.5°, face slope eastern north 30°. Rubber plantation space 3X 10m; Age of
tea three years space 1.5X0.5m, Under the rubber plantation was origin vegtation of oldenlandia sp.
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Fig. 5 The monthly variation of total water storage in the soils under different communities.

Fig. 6 The distribution of rootlets of 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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EXPERIMENTAL AND ECOLOGICAL STUDIES ON THE
RUBBER-TEA* ARTIFICIAL COMMUNITY

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

(Yunnan Institule 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
dynamic 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.



2 OYERS: BERR-ZEAMKATEMEENLRERETR 171

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-

munify has a comparatively high stability in produectivity. 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
convineed 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 been 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
seene and are replaced by plants such as camphor tree (Cinngmomum  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 gspread in the southern part of our
country, amounting to more than 10,000 hectares in area.



