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Minimum sample area of three forest communities in Langqi Island
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Abstract: This study aimed to establish the minimum area required for surveys of species diversity in forest
communities in Langqi Island, Fuzhou, to improve research accuracy and reduce survey costs. Nest sampling
of 20 m x 20 m quadrats was employed to investigate species-area curves of forest communities on the is-
land. Three models (logarithmic function, power function, and logistic function) were selected to fit three types
of forest communities, namely Acacia confusa Merr., Eucalyptus citriodora Hook. f., and Celtis sinensis Pers.,
as well as the species-area relationships of the shrub and herb layers. The optimal fitting model was selected
using the Akaike Information Criterion (AIC) to calculate the minimum sampling area for the three species in

the three communities. Results showed that: (1) Power function fit models were the best fitting models for the
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species-area relationships of the three target species in the three forest communities. (2) The minimum sam-

pling areas for the A. confusa community, shrub layer, and herb layer were 113.5, 68.9, and 24.4 m?, respec-

tively, when sampling precision was set to 50%—-90%. The minimum sampling areas for the E. citriodora com-

munity, shrub layer, and herb layer were 153.1, 69.6, and 41.4 m?, respectively. The minimum sampling areas

for the C. sinensis community, shrub layer, and herb layer were 65.5, 38.0, and 15.2 m?, respectively. (3) The

minimum sampling areas for the forest community, shrub layer, and herb layer in Langqi Island were 10 m x

15 m, 10 m x 10 m, and 6 m x 6 m, respectively. (4) A positive correlation was found between the minimum

sampling area and number of species in the community, which was also influenced by community differences,

sampling area, human disturbance, occasional species, and other factors.

Key words: Langqi Island; Acacia confusa forest; Eucalyptus citriodora forest; Celtis sinensis forest;
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Table 1 Basic information of sample plots

L= %14 Werey ez SRR SEARE SRA R
Sample plot number Altitude / m Aspect/° Slope / ° Total number of species Total number of shrubs Total number of herbs
1 1511  Tidk Nw287 12 24 14 10
2 10.37 PEdt NW312 25 59 36 22
& VA 3 158.57 Vi SW244 34 67 46 19
Acacia confusa Merr. 4 118.76 Z<dt NE20 29 78 46 32
5 3157 %M SE158 16 57 37 20
6 1439 7FI SE144 27 43 28 15
1 18.14 VUR§ SW220 10 51 27 23
2 567 Pipg SW259 23 69 40 28
it 3 7840 ViR SW206 34 82 52 27
Eucalyptus citriodora
Hook. f. 4 61.34 75 w279 15 58 25 33
5 2410 7/ SE169 11 42 20 19
6 103.89 %l NE68 31 74 50 24
1 35.27 ™ S188 37 43 30 14
2 2543 %M SE143 25 41 25 16
N 3 2543 M SE130 22 32 22 9
Celtis sinensis Pers. 4 25.43 7§ W270 30 48 31 17
5 2543 Vim SW244 33 30 17 13
6 11.09 “F SE162 35 30 20 10

10

11

1 BEXBAEEHT ATEER

Fig. 1 Schematic of nested method of merging expansion
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1. 2 3G IFEMRERHEARETr e po % 3 IR, WAR A
2mx2m; s U~ 1T EIFEAFRBEAR T ERE 14
IRAETE AR, AR 20 m x 20 m,

1 Sampling area of the nested sample is increased by two
times until it covers all samples. 1 represents the first sam-
pling area of the nested sampling method, with an area of 1 m x
1 m. Combination of 1 and 2 represent the second sampling
area of the nested sampling method, with an area of 1 m x 2 m.
Combination of 1, 2, and 3 represent the third sampling area of
the nested sampling method, with an area of 2 m x 2 m------ ;
combination of 1-11 represents the 11th sampling area of the
nested sampling method, with an area of 20 m x 20 m.

F2 BEAEAEZERANM-ERXRAYUGEE
Table 2 Common species-area relationship fitting
models used in nested sampling method

. - FRAUL & BR BRAR A e/ NIBURE TR 7
A Species-area fitting Minimum sampling
Function . .
function model area equation
POEAe (1) S=a+bInA (4) A=exp[ (pSa) /b]
TR (2) S=aA’ (5)A=(pS,/a) ™

WIS (3) S=c/ (1+ae™) (6) A=-{In[ (c/pS~1) /al}/b

W ARTRAEHLIAR ; S RRX WAL IR B H s a. b, ¢
R SHG S, FRRHERVEYFNSEG o RN R
5 EPR A
Notes: A represents sample plot area; S represents number of
species in the corresponding sample plot; a, b, and ¢
are parameters to be estimated; S; represents total
number of species in the surveyed community; p repre-
sents the ratio of expected species to total species.
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tana (Loureiro) Merrill ) 1 £ 32 B ( Gymnema
sylvestre (Retz.) Schult.) (& 3). £ &+ 8 B
TESI AT R ECK 54.7 B HEK 34.5 FlAN
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62.7 F . WEAK 35.7 FRIRIAS 25.7 By AMRREVE T
YRR IR A 37.3 Fh . JEK 24.2 FpFI B AR
13.2 Fjr,
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YIF%L Species number

B4 Plant family

2 TERNPTH
Fig. 2 Number of species in major families
1. RARE; 2. SFb; 3. FFE; 4. KE#L; 5. #HFRL 6:
TAR 7. DUEREE
1: Gramineae; 2: Fabaceae; 3: Asteraceae; 4: Euphorbiaceae;
5: Rosaceae; 6: Liliaceae; 7: Verbenaceae.

ik
5.29%

B3 [ 4iEB A T A b )

Fig. 3 Proportion of species in different life types
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Table 3 Fitting results of species-area relationship

ERIE =S B 2% Parameter . P AlC
Object of study Forest type Function a b c R
(1) 7.415 7.715 - 0.982 <0.01 53.716
B VA EURR (2) 11.813 0.269 - 0.988 <0.01 -24.429
(3) 0.034 0.986 55.00 0.938 <0.01 21.460
(1) 4.264 9.295 - 0.964 <0.01 65.706
RTINS Frigtipk (2) 10.642 0.307 - 0.997 <0.01 -36.845
(3) 0.420 0.984 62.92 0.973 <0.01 15.505
(1) 4.521 5.204 - 0.973 <0.01 49.605
FMRE R (2) 7.774 0.271 - 0.996 <0.01 -37.642
(3) 0.056 0.986 37.51 0.964 <0.01 15.897
(1) 2.511 5.188 - 0.978 <0.01 47.294
B HEM (2) 5.804 0.314 - 0.985 <0.01 -19.093
(3) 0.068 0.986 34.68 0.929 <0.01 24.050
(1) 2.614 5.316 - 0.972 <0.01 50.547
AR Frigtipk (2) 6.069 0.309 - 0.992 <0.01 -25.709
(3) 0.072 0.984 35.82 0.968 <0.01 17.431
(1) 1.467 3.573 - 0.958 <0.01 46.131
FMRE AR (2) 3.992 0.309 - 0.997 <0.01 -37.172
(3) 0.111 0.985 24.34 0.962 <0.01 17.406
(1) 5.043 2.444 - 0.989 <0.01 22.917
ERETINSYIN (2) 6.121 0.206 - 0.983 <0.01 -26.498
(3) 0.063 0.986 19.78 0.953 <0.01 18.018
(1) 1.764 3.789 - 0.958 <0.01 47.513
RARZ FrEERE AR (2) 4.427 0.302 - 0.997 <0.01 -38.749
(3) 0.102 0.985 25.82 0.975 <0.01 13.579
(1) 2.873 1.713 - 0.990 <0.01 14.059
AMRE AR (2) 3.712 0.223 - 0.990 <0.01 -30.644
(3) 0.110 0.985 13.24 0.968 <0.01 15.682
[72] )]
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IURETIAR Area of sample / m? IFETIFR Area of sample / m?
Ea BEEEM-EORHEZRMANEER 5 EAEM-ERMEZRMAUESERE
Fig. 4 Best fitting results of species-area curve of the Fig. 5 Best fitting results of species-area curve of the
whole community shrub layer
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Fig. 6 Best fitting results of species-area curve of the
herb layer
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FETE O EURE T A . R 4 R, B 25 A T00ORG 2 Y
BaIn, AR . MR R AR Rl 2 R
R 1) BORE T R T, % o ) - e Ry 288 A
RGN AR AR, TEW RS 60% ~

90% MIHTHE T, 515 H1 B AKEE & MRS B 70% ~
80% if, MLk A%< 0.108 45 0.09, I 7EK;
1 80% i, AhZEA&IE 0.09 < 0.1, WA ¥ AH EbK
A (04 S /N BORE TRD ARAE 79.2 ~ 130.1 m®; Y HURE
KBk 50% F160% i, BCEFAYIIZRbRE R, H
e /NBORE RN 22.7 F1 44.6 m® 5 52 b B S A 45
[FIHE, &S A EAMHE RS | A2 1 d /N BORE T
51k 57.4 ~ 93.7 m® (K5 & 60% ~ 70% ) #il
24.4 ~51.6 m* (K5 60% ~ 70% ) 5 Frigkie phit
TN R RS /N BURE T AR B R
100.6 ~ 155.6 m* (45 & 70% ~ 80% ). 59.2 ~
97.5 m’ (5 ¥ 60% ~ 70% ) il 34.1 ~ 623 m’
(K5 BE 50% ~ 60% ) ; FMR AR BE v B2 FL o R )2
B 4 B /NIRRT LA 31k 49.5 ~ 87.4 m? (OFG
£ 60% ~ 70% ) . 36.2 ~ 65.3 m* (k5 J¥ 50% ~
60% ) 1 13.2 ~29.9 m* (¥4 50% ~ 60% ), Al
DA 3k S T B 2 1 f/ INIBORE T RRX 1]

MRBRR 0.1 B CHARYIAL ), & A SRR
T N HE R 2 RS 2 /N BURE T ALY R
113.5. 68.9 Fll 24.4 m?, M iF L& fh & %5 15 4y il
Bk 42,2, 21.9 F1 11.8, SZhriE 4
B39k 40.0 ~ 46.5, 24.2 ~29.0 f110.7 ~ 13.0;
RN 0.1 BFFFEREARREVE SOLHEARZ | AR
1) e /N BRORE 7 A2 %10 153.1., 69.6 11 41.4 m?,
I BsF 40 it e X 0 ) D A il 49.9. 22.5 F
13.6, SLBrid A -39 Fh & s 5 49.3 ~ 58.8,
21.7 ~28.8 fl 13.2 ~ 15.5; #F% K 0.1 I A )
ARTETE B FLHEAR 2 | AR J2 1) d5e /N BORE 1T R 3 3
9 65.5, 38 fil 15.2 m®, 4Bl 4 il 28 %of i b
Bl 241, 12.3 F16.8, SEhriEAr 1Ak
51k 24.3 ~30.3, 120 ~145%16.0~7.2, #f
UL, A IE 5 S PR 220K, R IA
FEEERCAT, A IG5 L PR E R R, Rl
PLF s 2 AR e SR s/ NBRERITR (£ 5)

3 itit

31 M-ERXEREUESEESH
AWFFEE T H—HFL 20 m x 20 m §) V2
1 3fe 55 40 M AS ) A0 A % %) - i ARG 2R RAH
N e /AN BUORE T AR, 25 SRR, X B R B A
T PR BN TR R 387 i T A A RO L R A R
I 3 LA A, RN RPN A
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Table 4 Sample area of three forest communities in Langqi Island under different precision
A& IKS BE Different estimation precision
EH?_{X\T?R ig 0=0.5 0=0.6 0=0.7 0=0.8 0=0.9
OOleotol Forest JWCPEMBl MiZkhir JCHIB MERE KWL MARE BEMB MR HOERB MR
Y type  Sampling Slope of Sampling Slope of Sampling Slope of Sampling Slope of Sampling Slope of
area/m?  curve area/m>  curve area/m’  curve area/m>  curve area/m’  curve
E'Fé)riﬁ 22.7 0.324 446 0.198 79.2 0.130 130.1 0.090 201.5 0.066
HRLE I‘Z’fﬁ 33.8 0.285 61.1 0.189 101.0 0.133 156.1 0.099 229.0 0.076
AR 25.3 0.200 49.5 0.123 87.4 0.081 143.1 0.057 221 0.041
Y
e 321 0.169 57.4 0.113 93.7 0.081 143.4 0.060 208.7 0.047
AR 32.8 0.168 59.2 0.112 97.5 0.079 150.3 0.059 220 0.045
[N
FINCIEN 36.2 0.103 65.3 0.069 107.5 0.049 165.6 0.036 242.5 0.028
BYSH
Bk 10.1 0.201 24.4 0.107 51.6 0.055 98.6 0.033 174.6 0.021
BARJR Eﬁ 34.1 0.114 62.3 0.075 103.8 0.052 161.6 0.038 238.6 0.029
AN VAN 13.2 0.111 29.9 0.059 59.7 0.035 108.7 0.022 184.3 0.014
x5 $EHolWAEETR
Table 5 Sample area with a slope of 0.1
3] 52 NEEs in] i 2
pa— B 0.1 Y TR Arfa with a slope of 0.1/ m
Forest type FRAREE HEAJZ LN
Forest community Shrub layer Herb layer
BV AH AR 113.5 68.9 24.4
R RN 153.1 69.6 411
FMREBR 65.5 38.0 15.2
R, BEMHENEAZREEP GRS ER 8 THSERE, 4S8 305% mECh R4 5

B, AN PR B AR 2 e A LA R AR SRy o K o R
PRI (HDAABL A0 BEAG 56 A &5 SR mT i, BRI ) 3
JRUG I ARARTEVE 3 X 0 At (5 BER] (AIC)
Fe/ME S T R B R, B 3 R ARAREEVR 3 ARt
G I AR N T R . RIALUN R YK
ANFERRE AR B A O B R AP IR, R B —
IR o e PR R A T R ERORE AR Ji PR T
POAABIF SRR 20 m x 20 m (400 m?)
(G —FEHL, DL RERE R e B TR E
P AE R B 5 1) b 7 AT BB BORE . [ 22
BRI F] T Fl-1m B 2 A R LA K
FPE G, 40 Williams®® % 81 /0N B At ) il - 5
R AT A R BRSO, S RO G -
e R B T R B, R B U R A A
BT AR O AR AT RO R (400 m?)

FOZE T, R T ) 45 AR 20 AR ) R L IR AT
et 1) TR 22 R 0 BT 9 R A 0 30l AR A 1 0 AR R AN
[A] Jo 5 s AR AR A SR AR B T AL &S, A
W ST AR BRI [ 3 S ARAMAE VR A - LG R PLA 1Y
g5 15 Williams™ 22 18 25 B7 (4 fiF 5 45 SR — 5,
WRITE T SRR, R B LG5 BOR B i
32 WIS 3 EBRMEEZR/NNEERRSHT

A WG R AN 6] 7 32 ok i e Fb-TA R )5 Y
T/ NBCRE TR X R 22 2529 DU AR R T 1 1
YA ER G L 70.4% 1F S BORE RS BE R 0 2 S/ INURE
AR VS R 5 AL 2 80% Ay T FRAE M
P/ NBRE TR ARS . A EFSTINA /N AU AR
15 90% LA EREE D AP G AL O SR 40T -
T R £k AR T AR IR — A5 X 0L A B
7 FRAE My e /N BURE T FR . A7 ) R 10 8 - i R
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2 b HURE RGN 10%, AR P 1 P RO A e
it 5% B3 T FITRT IO 4 BURE T RR A e/ INHRORE THI A
X A A AT 25 ST A S AE WS A LR
ol i TR g2 € e ) 4B R OK 3 LU AR AR W RE T
SR F A [RVAIE SR JBE T 33 de /N BBORE: T AR L2 A —
S G B S PR A A 59 A T S R /N T B AT
G R FHAS [R) Ak DORS B2 1153 B0, 5 3 2 5 AR Ak
VS 3N RAGHURE T AR, BE HL AL A T 4R A
[T 5E 7 5K T 08 doe /N BURE TR B % [R] F &5 45 23
VA BE S A B — S S L PN i 119 e/ B
B, TTEANTS % .

TR R/NCRE AR 7r . . W 3 X4
eFEPesE, HEHEREINER T ARZ AL,
AR ORERS E T, BRI | AR
MREC A RE T RV R T
3 RARMIETS PR A (0 B/ NIBURE TR AR, B £ 0K T2
AR, IO T AR LA T 3 1 R, Xof IO ) Ao - i AR
il 2R R B W T 3 IERMAMETE (B
JEbR AR AR . AMRAR ) 3SR, TEARTR U
T AR P B )RR AN TR], A )RS BE T B /e
M T AR AR [R] A T2 A o Ak i 380 £ O 17 AR
PR EE AN — o DA 3 SR AR 18 e /N UK 1 A
GRS, 3 FhERMBETE Y fie/ N BORE T RS IS A
) o HoAt == i oS de 2R BT, A [ i v BRAS ]
TR AL RO TR ™Y, R [ REVE I 1) B/ )N
FEHB TR BUR [])"> 2, BRI AE RS 1 K AR AR RE TS 224
ZREVERS, A Wb DR A [R] A A 2 B L 43 AN [+
JEURHEAT X 73, AT VA 3t 8 A5 i I AR AR v A
Y ZRErt.

WA FIE BT AR, 7EW 2 50% ~ 90% 1Y
KT, PR S (62.7) RZ M GHMRT
% 3 ARG e/ NBORE R AR B R, SR b
B (54.7) 4 2 A BRI 3 X4
/NPT BUASS 2, PR E R (37.3) i
AR AR PR 7 BT e B/ NBORE T AR B /I T BB A
P SEAE BORE I E FRAR B A R ST RIRE LA 56, B
/INEBURE 1 BRAR 7T BE Bl 2 4 b R0 38 22 1m0 K
RV 5 /N EURE 1o AR i ) ol B AT A — R 9 IE AT
Setko Wi TAAES MBS LB, R AR
Mk 2 & AR ZZ AN K, R /NBORE Ifg B — %€ il
YA E RS RGO, RO fe N i BRUE 2
P Wb F R B R I 2 52 2 P R A Y

S, Keeley™ Ay AN ]y i =F B2 437 5 | 2 (1 7
v LGS 22 53 T RE G BOA R i Ah-r AUt 28, 2k
SR B/ NECRE TR AR . AR DR BE RS B0 R, P2y
Prh B8 (62.5) I Z PR, i i i
ANEEHBT AR R OR, HAF IR S8 (37.3) APy
FNREMRRE B LT Rl S (54.7) 58 2 A TEAH
FEHE T e A [RDRG B2 R BT 7 B0 /)Rt T AR R
TEARJZMEA R WA FRAEER . e T A
WIS 7o — AR AR, T 55
JELRY [ EURE ) RE B I LR, (A IR B B
T HHREARSE PR v 2 B R TS BB AR 7
Bl 5, 205 A R v A dwe /N IBORE: 17 B
FCSEBRME /e BAEL T S AEMEETT, (2T
I AN AR 7 52 A RS2 R, B P A
WA BB AT RERC 2, - AR 2 U i A
(ISR YIS SN AR R VA (T = @Y )
TR R/NBORE ARG . 28 b, e/ NBORE T A 2
SZA PR IR, R AR L RE
ZE5t . BRI, A TR DA AE
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