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Abstract: Ancient tea gardens in Lancang County, Yunnan Province are regarded as the provenance of the
well-known Pu’er Tea. The ancient tea garden ecosystem is a typical example for the integration of conserva-
tion and utilization of natural resources. In order to understand its role in biodiversity conservation, we con-
ducted field surveys in 78 sample plots of 20 mx20 m, and surveyed 360 households using household-based
agrobiodiversity assessment(HH-ABA) in two neighboring administrative villages, Mangjing and Jingmai, of
Lancang County. The results showed that (1) the geobotanical components of Jingmai and Mangjing areas
are of obviously tropical characteristics; (2) a large number of important species, including five endangered,
seven vulnerable and three rare, are well protected in the ancient tea gardens. Among them, 11 species are
listed in Category III of the State Protection List; (3) the plant diversity of ancient tea gardens is slightly
lower than that of natural forests but much higher than that of normal tea gardens; (4) the life forms of plant
species in the ancient tea gardens are as follows: herbs> arbors> shrubs> vines>epiphytes (including para-
sites). Compared to natural forests, there are less arbors and shrubs and more herbs and epiphytes (including
parasites) in the ancient tea gardens; (5) the analysis of agrobiodiversity revealed that there existed differ-
ences in species richness and resource utilization extent from different villages. The average species richness
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index in the 6 villages is 0.059, which is higher than that of upland rice field and rubber plantation at the
same latitude. The ancient tea gardens in this area play important roles in maintaining biodiversity. We sug-
gest that local peoples’ knowledge and experiences on resource management should be well documented and
encouraged, and effective conservation and reasonable utilization of ancient tea gardens would be achieved
through training and demonstration with the participation of the local government, research institutions and

farmers.

Key words: Camellia sinensis var. assamica, agro-ecosystem, agrobiodiversity assessment, species diversity

index, species richness, management
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Table 1 General information of sampled villages in Jingmai and Mangjing of Lancang County, Yunnan

T 5T BN (A 1% FLAT BN (R 15)
Mangjing (Blang Nationality) Jingmai (Dai Nationality) it
TR i HIE 37 A = Touwl
Mangjing Manghong Wengji Jingmai Mengben Manggeng
& P4 Households 110 172 74 167 78 44 645
HlREH 7 4% /1 % Sampled households 55 86 45 100 47 27 360
A 1 A A Hb 2L Sampled plots 16 18 8 20 10 6 78
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Table 2 The dominant families of plants and the areal-types of seed plants at family level in Jingmai and Mangjing of Lan-

cang County, Yunnan

B oy A X A
Areal-types at family level

HRE 7P S P S P (Pl 2 ) A

Trop. Asia— Trop. Afr. — Trop. Amer. (S. Amer.)

12 #4743 Al Pantropic

RIS E. Asia

12 #7434l Pantropic

oy WIN By JE 2 A Trop. Asia to Trop. Africa
ARV (R S LR ) B 1 58 1) 17 3 A1

Trop. & Subtrop. E. Asia & (S.) Trop. Amer. disjuncted

V2 #Hi 40 4ii Pantropic

FRAV. (s o AT ) B R 5 ) I 70 Af

Trop. & Subtrop. E. Asia & (S.) Trop. Amer. disjuncted
4iifa) . ZZ1E 2 4EVE R 40 Al Burma, Thailand to SW. China
[H 58y 424 Old World Tropics

A P S P S I (Pl 5 W) A

Trop. Asia— Trop. Afr. — Trop. Amer. (S. Amer.)

72 #7434l Pantropic

72 #7434l Pantropic

Jb#d 7 73 A N. Temp.

JbIRH A R U HE (R 20 Al N. Temp. & S. Temp. disjuncted
{44 Cosmopolitan

P WPN AL H JLN I Trop. Asia to New Guinea
Jeii 5 4 N. Temp.
R (FAAT VR ) K 7 5 0] 1T 7 AT

Trop. & Subtrop. E. Asia & (S.) Trop. Amer. disjuncted

FAGHE S P YR At 55 (P 5 ) /0 2 G 5T ) 4 A1

Trop. Asia— Australasia and Trop. Amer. (S. Amer. or/ and Mexico)

PR 4 Tl &%
Family No. of species  No. of genera
>~ %} Orchidaceae 51 13
WETEAEFL Papilionaceae 44 22
K#Fl Euphorbiaceae 36 13
% Bl Compositae 36 26
JEJZFl Labiatae 31 19
PEEL Rl Rubiaceae 29 15
F&#l Lauraceae 29 9
B KB} Acanthaceae 26 17
Z %l Moraceae 23 4
AAF} Gramineae 22 16
4 Rl Rosaceae 19 11
RKFEEF} Araceae 16 10
I i % Rl Verbenaceae 16 5
& Fl Liliaceae 14 7
BE4 iR B Myrtaceae 13 3
iR Dioscoreaceae 12 1
HBEEL Urticaceae 12 8
55} #l Fagaceae 11 2
4Bl Myrsinaceae 11 4
7 Fl Rutaceae 10 6
28 ¥Rl Mimosaceae 10 4

s YN Z 7 K 43 Al Trop. Asia to Trop. Australasia

RARMAHT A5 T, LT WA 2047 B (77 ) 2 4
Yoy Ao
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Table 3 The areal-types and subtypes of seed plants at species and genus level in Jingmai and Mangjing of Lancang County,
Yunnan

O3 A7 1Y R 7R J& Genera F Species
Types and subtypes Number % Number %
1. 544 Cosmopolitan 29 - 21 -
2. 2 #ily Pantropic 125 27.2 28 3
2-1. FAHEEYH L I U 0 T S Y (36 G R[] 1 3 0.7
Trop. Asia, Australasia (to N. Zeal.) & C. to S. Amer. (or Mexico) disjuncted
2-2. T L PHAN R S P ) ey 7 L5
Trop. Asia, Africa & C. to S. Amer. disjuncted
3. HHT PR AT 25 Y TR) T 43 41 Trop. Asia & Trop. Amer. disjuncted 16 3.5 9 1
4. |HHF 4 Old World Tropics 52 11.3 25 2.7
4-1. TP L AN T P ) e 3 0.7
Trop. Asia, Africa (or E. Afr., Madagascar) & Australasia disjuncted
5. Py W & i Ki¥EI Trop. Asia & Trop. Australasia 31 6.7 34 3.7
5-1. V[ (V8 P ) ME At A0 o8 22 (k) 1y 1 0.2
Chinese (SW.) Subtropics & New Zealand disjuncted
6. Ay W 22 A7 JE Y Trop. Asia to Trop. Africa 32 7 8 0.9
6-2. By S YN A 2 A (8] 7 2 0.4
Trop. Asia & E. Afr. or Madagascar disjuncted
7. G (D B -5 3K 75 WF ) Trop. Asia (Indo—Malesia) 93 20.2 9 1
7-1. NI W S AR R TG R A AL 7 1.5 202 21.9
Java (or Sumatra), Himalaya to S., SW. China disjuncted or diffused
7-2. P EIE 4R Trop. India to S. China (esp. S. Yunnan) 8 1.7 219 23.8
7-3. #ifi. Z[H 24V Burma, Thailand to SW. China 4 0.9 146 15.8
7-4. SR (BT R ) R (VG ) 6 1.3
Vietnam (or Indo—Chinese Peninsula) to S. China (or SW. China).
8. Jbild 4 North Temperate 21 4.6 5 0.5
8-4. by AR il Al (Al AT ) 18] 3 0.7
N. Temp. & S. Temp. disjuncted. (“Pan-temperate”)
9. ZRWANILIE YN E] W E. Asia & N. Amer. disjuncted 15 33
10. IHH: S Old World Temperate 9 2
10-1. Hb g XL G VR0 2R N T) 1 0.2
Mediterranean, W. Asia (or C. Asia) & E. Asia disjuncted
11, A7 W YN 5345 Temp. Asia 2 0.4
12-3. g XA AT . BT, DRV U TR 35 Ui ) I 1 0.2
Mediterranean to Temp.—Trop. Asia, Australasia & S. Amer. disjuncted
14, RV(CRE -G hHE-HA)E. Asia 9 2 23 2.5
14-1. " E-= 5 $ M (SH)(Sino-Himalaya) (SH) 7 1.5
14-2. 1 [E-H A (SJ)(Sino-Japan) (SJ) 1 0.2
15. " E %517 Endemic to China 1 0.2 21 2.3
15-1. " [E 75 R R 4> 1 Endemic to SW. China to S. China 38 4.1
15-2. 11 [H 4343 4ii Endemic to SW. China 47 5.1
16. = F¥F 1 Endemic to Yunnan 108 11.7
& 7t Total 489 943

[ tH: 43 A1 A B it Total except Cosmopolitan 460 100 922 100
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Table 4 National protected plants found in the ancient tea garden

LB Wife 5% R R H ik

Species Endangered category Protective category Main use
HaAT B Carallia lanceaefolia Wi f& Endangered EE =71l
21 # Toona ciliata Jiif& Endangered [ &K = 2111 K. #H] Timber& medicine
E 4% Cinnamomum mollifolium Wif& Endangered k. AR Spicery& timber
FEM#i Canarium subulatum % f& Vulnerable R#4 Timber
¥ 45 4% Hovenia acerba % f& Vulnerable Zj ] Medicine
VELRA 41 )5 5¢ Calophyllun polyanthum % f& Vulnerable [ &K = 2111 AK¥ . #H] Timber& medicine
S5 Dalbergia fusca var. enneandra 5, &, Vulnerable [ K =111 AKH Timber
2 1L JEHR Helicia terminalis % f& Vulnerable [ & = 111 Zj Fl Medicine
11 1 2% Paramichelia baillonii 5 f& Vulnerable 5 =110 AK#F Timber
JH5F 55 48 Premna szemaoensis 5 f& Vulnerable H 5 =110 AK#4 Timber
VEL I I Protium yunnanensis #ifi Rare Zj Fl Medicine
B2 Zingiber menghaiense #ifi Rare Zj Fl Medicine
KB X Cyclobalanopsis rex Wif& Endangered [ &K = 111
KR 2% Magnolia henryi Wif& Endangered [ K = 4111
(444 Pellacalyx yunnanensis HiH Rare EH %K = 4111 A#f Timber
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Table 5 Comparison of species diversity indices among different ecosystems

YFh 2 #EPE$R 4L Species diversity index*

et TR RS LR EZERCEE B o TR

Ecosystem type Area(m?) Species no. Margalef index Shannon-Wiener index Pielou index
RARM Natural forest 1600 241 30.09 4.59 0.57
45 hE Ancient tea garden 1600 244 27.1 3.03 0.34
X A5 FEl Normal tea garden 200 84 9.98 2.62 0.32

it g el 22 FEAE AR B T SR B A 2R

Ancient tea trees are excluded when calculating the species diversity.

*x6 EHFEEMEMESREYHAYEFERAM LR

Table 6 Comparison of the composition of different life forms among different ecosystems

A3 T Life form(%)

7 Ecosystem

F+ A Arbor #ER Shrub HA Herb A Vine Fff 4= Epiphyte
KARHIK Natural forest 38.5 22.99 20.32 17.65 0.53
%% [E Ancient tea garden 24.05 16.03 36.07 15.62 8.22
B X 45 17E Normal tea garden 4.49 15.73 74.16 5.62 0

IV, SRS T I s R s *MEHT I A%
M 420008k, A HIF.
ETRAR)Z, FEHBTH AR B I TR P2k 2 HL A

T AARE D>, DR o FE R R 2RISR oy
SIEARBO Nt e ERERIZR, FEHBININ A 5
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Table 7 Species richness indices and species availabilities of ancient tea gardens of different villages

INES [iTE3A L/EUIE GILEEZEL 3 Pt A (%) AN R
Village Area(m?) Species no. No. of utilized species Species utility percentage Species richness index
¢ 5% Mangjing 6400 463 239 51.6 0.059
T3t Manghong 7200 486 240 49.4 0.056
H3 Wengji 3200 330 129 39.1 0.048
5214 Jingmai 8000 376 198 52.7 0.059
B A Mengben 4000 222 125 56.3 0.068
T2 Manggeng 2400 221 107 48.4 0.062
134 Mean 49.6 0.059

*8 ARIEEFRTEHREMME NG FHE LR

Table 8 The diversity indices and income of ancient tea gardens under different management modes

J . WP 2 K PSR 2L Species diversity index AL 4E )
BT ZIR
Management Layer L/ ERE FE IR EZERCE B R4 Cash income
modes
Species no.  Margalef index Shannon-Wiener index Pielou index (RMB Yuanemu 'syr ')
TRz
Arbor layer 8 2.92 1.97 0.82
WEARJZ
Shrub layer 17 2.33 1.4 0.2
! e 41 6.13 2.07 0.32 1678
Herb layer
= A
J2 L) 2 3.76 1.97 0.35
Liana layer
TR
Arbor layer ? 2.59 1.92 0.62
HEARJZ
Shrub layer 17 2.99 2.19 0.41
1 AR 33 479 121 0.18 1215
Herb layer
J2 L) 18 3.29 226 0.4
Liana layer
TrARIZE
Asbor laye 4 1.54 1.15 0.59
AR
Shrub layer 17 3.24 2.02 0.41
a AR 29 4.08 1.67 0.24 3280
Herb layer
Elﬂ*ﬁ% 19 3.06 2.34 0.4
Liana layer
AR
Arbor layer 4 1.67 1.24 0.69
A 18 3.1 171 0.31
Shrub layer
v B A 1690
- 'z
Herb layer 45 6.12 2.6 0.36
JR V) 22 3.76 171 031

Liana layer

FE i Bt v, FEHUITR 2 FE VSR 2ot i, HOX P M TARE BTV ¥ 22 FEPE W] AR BIT, T, XY
PR S S BEFR B B v . WA R R, AbATTORE 2 el 10 A B T AN TR AT 5K
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FEYR A RO IR, A B il 0 22 AN R T
A T R A 2 AR, T L B R e ) A 1)
B RIS 5 Ak 2 o TR M LT o 2% el v o R S, o
A PR ML E o, TRl e AR 45, 7
A AR MO R B, AR LB BT AY . iX
FE IR B Tt AR AN T 2 AR K5 T8, 25K
AL 20034E7 H £20044E6 H, B 5 4E 77 H AL
H120042 J6(K8) . AR, AHAB WA HIIIT, DU JE H
B RS, 2 DAREN, HLHEAT N AN, R
FM B EROR, T R A AR A I 3300
JGo

4 g

41 EMFEEREEISHFHRIPHEER
=

RELEWEZHENESREN N HRE
P, HSEBR AR A0 H IR R G HAE R =4
(Sajise, 1995). i %%l (I HIY) 2 A% P 02 2 b A IS
AN I8 AV BRI 45 L, 1A% BRI TR SR AR AR KRR
JE B2 TV 2 A R 2=, 02 i) B4R Bt
[y S DR 2R A B It A A [ 5K el Ty R U AR A

(HRBAL G . 2 N A IEFE AR
Ry 2 abi Y R R TR o5 W e =Y i 7 NN (= & S
SE AT A B« LE7E 2 H R SR AR A 11
DA L 2 0 5 M 491 4n o o B (Macaranga den-
ticulata). FfJ /% Ifi fii (Macaranga indica)% — 2450
B A AR A E AR, AR AR R S
KR, JITOR B IR0 b 8 2 52 B A% 48 FH RS 2632 R AR
P (REMEE, 1997b).

Q) LR gl B DAk kAR 2 0K
FUREIR o Js b R I AT E R, DAL
1955-19564F, 1 - 2% B Wil 2 111 76 7ty 2% bl N
AR o B2 NI, Y EARIE2 mEL EIZRK
B K AR 500 2 Bk o 1962 4F T H b i =
(Paramichelia baillonii) B J7 281, 5 A 2> F200
PRI EARIR T mEL B 22 20T 20 22 7044K
W), LKA KK, 80% 7 5 B4 58, M ik I
AL T AL T 10008k A1 mbL B s KT AR H
THEESRE. 80FEACLIAR, AATSCE B AR Fr
IR HEB 4 ARHI H %5 b o 90 AR VF 22 1B 45 8k
A A SOL IR R R . BEAE N IR S

AN I 00 TN PR A, 8 93 AR 7 T AR AR AR o 2 T

FLRRRAAE i 58 o IX LEREIR R 2% Dl A ) 22
FEPESZ AR K

(3)E B i 15 M o 3ok 2 AATTX oy A [ kAT
Ry R B, o 2% ol T AN AR e I IR
i ERA . BT ESRG R LEFRARM
T A B RS BT R AR A KR T
TRk g e AR g H AR RO R R,
R FGE PR, Wi A) T B 1A T 24 1 %
R, AT I B R (e RS, 1997a), [
sk, O6F A% D A B R R BR L, R 2
VR YRR At % B L) Kk 25 R g o 5 B b
K 2 < 8 T O R A 2 28 ) B A B A2 R,
) 935 [ X e R ) 9 FH TR A BRI B 4 (5 R,
AN BB LR, AT HLE S
SR, RS BRI 2 K O, H RS R
BB, AT 2 el ) B S AR . BRSO
B H A P AR S Y TR, I e R R 1
JVBR BAR e P A SR R, A i A« B 4 % b
(1 M 7 B o LS, B ARNE AR E R AN E, H
TEAGEW R AR, NOE Y TR . oA AR
YRR (W R Tk 5 k) 2 #F P 5 D) A G (Tilman
& Doeing, 1994; Baskin, 1995), ¥ % ¥k (1)1 2%
A RE R A R AT I AR (O 5 R A&, 2001), T
DU vy 4% [l op e R A BRI, 4R AR OT
7. BEASSZ W R G 2 oE i, SRS T 44
ZREVE, IXFE IR B A A P

() BURF I B VE AR HE T 5% . 201
L0 R TOEARAY), W ELRBIITHOR 7 8155
X F il 5% el AT O IR A, SR T o (R B e
JIE, eI Aty AN BN B BT S R i (s
BV LA H A BB 2y, 1996), Wl gk
[ Py 1) 25 A8 R0 AR A0 3 B T — 2 1) L TS 10
42 SIBHFEBFRPNE

2 b PN ACOR AR TR 0 BT A A
S B A R R R R . =
PRI A AR Gt — AN T2 AR R, 5
oAt Sl B 2 TR A7 5 22 RO AR MRS, 1997b).
S 2 el TR s A&, AR, AR
Z, KW ARIERMAN TR ER T E& M5k
Pt Rl gt s, LR Z A TR R, A ) e
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JFURPRE o WA IX L PR 2k, AL 2 25 b
Tl 56 DR Y5 1) 22 12 2 8107 o g, A 25 i SR 8 B
AR ) I8 AR R R B gk A, i HL S AR AT K
(R R 7 BB AR A 8 2001 R DA B IR SC A 25 g
BE 2 3B HTE O o BT LA 5% el Ry B R AR A a2 T
T AR5
43 HEEEEREENERIY

AN PN NE Y/ A C X S = VA S S e
FEHES I8 A PR . 2 R B 45 B )
DI A&, AR 2 UF AL Ge 5 B 00 BAL R &,
R AT R 22 m fp 5k 1) ) . I AR, Rk
R, Bl R E H AN, 4k il IR
§i, Oyl T EIHIIN OO, JERw T AR
g, R AR RS BN AW . X I it
FARFLAE T ™ AR 2 E AT Ok, (AR T
e DAL (R R A e, Q0 IR R e 2 R R
(R Y e Bk S A AR R Y BT IR 4%
S o HUUBUM I E BUR, I YT b A R
bl R B, R SR IR HE) T AR B B .
Ab, N AZ ) E A R 09 A& 9 RO R R £, PR
% 7 BE N [, BEL M Aty 2 AR 356 BT S ot 4% el (1
Gy, I R IR R A 0 5 AR fe
WORF LT, BHIFALAL S M5 H AR TR AR 7 S ]
Z: 5 SRR YRR S Gh T  l  BE AR G 20 98 Bk
DX, Tk Rya AR I, A6 AR RO AR 2 A
TR (0 F AT B s IR, 8 AR ROy % [l
TRA IR

B AR S AT AR AR EAHE . BREY
FoFiE. EFMASKFHBRGKA LI, A
BmiB KEG b e, 1524
A, FAMBRAFRERA LA ST H T H
B FaRAERAKRME L. FRF A
P )= 15 gk ks BB HTIFEIA AR, AR
PR PO & E LIRS YL
B, fEdb—IF 8.
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