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Fig. 1 An artificial system for studying symbiosis, illustrating the trade—off between system controllability and complexity

ARG 1, W 3, MBS BOR R A LR - AT
it RG-S TR FR R G, R Mokl s,
] PR AR, LSRR R o B R
AU i) Tl 52 A= iy 2R T d A A4 R — B T
T, S R PR S AR 22 A MR ) B 1“2 Gk
FCnT Pk R ot RS 00 1k fre s, (EU:, AN REPNIR Xt
A=W S M IE A AR A BEA T IORE , 1N 2 7 S 9 JE Ay %
FURXT R BEAT T I GAL AR BRI~ b B, AR 2
AR, B PR AR, Fos OS5 1R DU i et oA
Wi N T A6 R G h— RS/ A fin A AL B
ARG, WM R T HRRG R AR AR
AT R E R A (R, SRR T AR R GErP R
oA EL AR P A4 W i 18 00 285 52 2 1 L2 e W e ) ) SR
&, M, o5 AR R G BRI B G , elv e 6
HTER , S AR, B S5 m . AZ TR A
RAGE, FE X ARG VAT Z BRI Sy A 28
R GE, MEAR A 32 8| S50 TP T REZ B A
WS AR ARG, TR H XHEN R R G B
PEATAE AT AL B, DA AR TR R JLFP R 58, ERY = 2%
P LSS f e Y, PR ORGP AR 22, e Y LS
PRI LA 2E RS AR Y o

B PIRRGE, ARSI R N T A R
Go LB 1 . PO, SRCE RO LR A LA

XFE R BCF R G H, N T Ay R G LI 22 RGP
el TR B SE , HE, SAZ T AR RS
FALG , N A A R GE LA o AR B P 4 3 T AT iy
Bk, P, N T AR RGEE R 1 AR RIEH],
FUEN TR BB RN 32 TR A SR RG22 a1
23 B S T AR A AR SR PR S B L 2 R A U
OV, NAZERE N T A R A 7505

IESEAE BT SE Al L, B 8 A5 3 A 1] 52
WEE TN LRERREY LA WA, 4
il 1Y) X 24 2 R 0 22 ) 22 R R A e 2 S 1 5 Az I
XTHC I A AH B AR FH 5 4 380 BRI (8 RH B FH An A AR
A5 Fe A R IR R B AF SR AR T 2 A s T A
AR AR ORI T AL RN R R B 7 X
S [n) B 5E A [ AR RGARMERIE  H R i N T RS0
DAL, R N 2R G A AR S Z e FnmT 54 ,
WA BT HAE ARRG, AT UAE R AR R G A HI
R, TR TR B N AR B 2R A A
H shHL#s 19 (robotic) \EUF 1Y ( digital) , 2838 1515 T 72
A FR Y (genetically engineered ) 24, DU N AESE G % 1)
W5 T T B BT H SR A0 EAE ] (more natural inter-
actions) o X EE N TR G5 HIRA 57 45 Pt Af DL KA o
IR AE B AR IRBE S0 N AR SR AL . A
LA BB SEUESE T R 1 Pl —— XU A ELAE



—t

RS S48 2018,36(18)

www.kjdb.org 87

RERE U8 1 HF Wy A 1 2 AL, o BRAE 1 F AL A R %
TEJLAN R AN T AR AE R G0 0y 23 [ 8 L R RS 4%
JRy AR, 23 (R S o1 P Ao vr 2 RE VR0 7 AR R R
Fr, 0f ot 7 A RN B PMERI TR E M . X 2e85 R AT
DU R AR O R WA B, LA S R A A 5 se b
JE W % 1 ) BREE A (physical associations) o TMij H., —
BOERCT A AR A 2 AR A S R TE A TR
Gy E AT A R R,

T SRR B S e B R, AT
Hefir RGEREEATE N B AR RS R A IR AR . B
&2 N TIA RGERIE AL, LB AT e Ao 5
— BRI T YR EAE BB, 90003 1) 32
¢ b 25 b AR 0 2R 1 AR AR A B AR Y R U
JEATRERY . MHHR A BIEETE AN T RS, Capity gt
DMESE SR A SRS AR TR A BURAAE , O HL Il 25 Bk 285G
HEY R]

AR R A R A
SRR K R, 5 S Y A RO TR
BPE S ARG, — RN AR SR T
RS i SN S O W VAL o= S </ s L e €
BOPE” HERRPE” 24 S L SE e i LS (ER 4
A SRR RS RN — o SR L A,
R, CUWERE” AT SR AR N, HERR PR R T
PEH E B B B OR —E R MU, R
BIE SIS AY, DIARAT AE R 5 B 8 B
MARR B, NS R T —— AN LA
ARG, BN FX — o A TERAR I RS2 90 5
i R RRNEFRE, BRI AT EMARS,
ELR RN ARG AT, A RARIE O E

2% 3k (References)

[1] KT -Hi e, AR LML 1 W, PREE
P bt s EBRERE I, 2012: 52-56.
David Ford. Scientific method for ecological research[M]. Xiao
Xianjing, Lin Xianglei, trans. Beijing: China Environmental Sci-

ence Press, 2012: 52-56.

(2] sRH R, KRBT, 2270 A AR PR R I T A K
PEPEAGL]. AR 2524, 2012(9): 5943-5952.

Zhang Changzhi, Zhang Minghai, Jiang Guangshun. Effective-
ness evaluation of monitoring methods for Wild Amur tiger in
China[]]. Chinese Journal of Ecology, 2012(9): 5943-5952.

[3] Leverenz J W, Hillgren J E. Measuring photosynthesis and res-
piration of foliage[M]//Lassoie J P, Hinckley T, ed. Techniques
and Approaches in Forest Tree Ecophysiology. Boca Raton:
CRC Press, 1991: 303-328.

[4] Hayward G D, Miquelle D G, Smirnov E N, et al. Monitoring
amur tiger populations: Characteristics of track surveys in snow
[J]. Wildlife Society Bulletin, 2002, 30(4): 1150-1159.

[5] - it e S U S R P IR ). IR A
PR, 2014(8): 49-51.

Hou Jianping. Research on improving the accuracy of total ni-
trogen determination experiment[J]. Resource Conservation and
Environmental Protection, 2014(8): 49-51.

[6] BT, 17 1R ks . )4k Al HE K AR SC AR BEAT (], 22 27,
2011, 36(1): 75-76.

Zhao Qin, Yang Junzhi. Analysis of measurement accuracy and
related terms|J]. Surveying Science, 2011, 36(1): 75-76.

[7] Ofria C, Wilke C O. Avida: A software platform for research in
computational evolutionary biology[J]. Artificial Life, 2004, 10
(2): 191-229.

[8] Bennington J B, Rutherford S D. Precision and reliability in pa-
leocommunity comparisons based on cluster—confidence inter-
vals: How to get more statistical bang for your sampling buck
[J]. Palaios, 1999, 14(5): 506-515.

[9] Momeni B, Chen C, Hillesland K L, et al. Using artificial sys-
tems to explore the ecology and evolution of symbioses[]J]. Cel-
lular and Molecular Life Sciences, 2011, 68: 1353-1368.

[10] Murray J D. Mathematical biology I: An introduction[M]. 3rd

ed. Berlin, Heidelberg, New York: Springer, 2007.

[11] Balagadde F K, Song H, Ozaki J, et al. A synthetic Escherich-
ia coli predator—prey ecosystem[]J]. Molecular Systems Biolo-
gy, 2008, 4(1): 187.

[12] Walter A, Lambrecht S C. Biosphere 2 center as a unique
tool for environmental studies[J]. Journal of Environmental
Monitoring, 2004, 6(4): 267-2717.

[13] Babak Momeni, Chi—Chun Chen, Kristina L. Hillesland, et al.
Using artificial systems to explore the ecology and evolution

of symbioses[J]. Cell Mol Life Sci, 2011, 68: 1353-1368.



—t

88 www.kjdb.org NS48 2018,36(18)

The pursuit of the authenticity of ecological experiments
—aBased on validity, accuracy, and precision considerations

XTAO Xianjing
Institute of Philosophy, School of Public Administration, South China Normal University, Guangzhou 510006, China

Abstract In traditional scientific experiments, validity, accuracy, and precision correspond to authenticity. However, in ecological
experiment the situation is quite different and only by ensuring validity can we obtain authenticity. In light of this, we should strive to
ensure that the “concept of measurement” is covered but not overlapped with the “concept of research” or “concept of imaginary ” in the
experimental process, and measuring real things in the process of establishing the validity of ecological experiments. Accuracy corresponds
to authenticity, however, in ecological experiments, the "true" reference value is difficult to obtain. Even the acquisition may not be
reliable, thus improving technical performance of the instrument, improving the operating flow of experiment, and adopting other methods
such as "blank value" test are required. It is necessary to improve accuracy in an effort to obtain accurate results, or qualitatively determine
whether or to what extent the experimental data in the ecological measurement are accurate, according to the relevant theoretical and
empirical analysis. Precision is positively related to reliability. In ecological experiment, precision should be increased to guarantee
reliability, otherwise, even if the true experimental result is obtained, it may not be believed due to poor precision (reliability). Generally,
for different types of ecological experiments, from mathematical models to digital organisms to artificial life systems (cosmological
experiments) and finally to the natural system that is not disturbed or processed, the complexity is increasing, the precision is decreasing
and the authenticity is getting worse. Therefore, we must select the appropriate type of experiment and weigh the precision and authenticity
of the experiment with case study.

Keywords ecology experiment; authenticity; validity; accuracy; precision
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