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Re-evaluating the character and application of density-group index (DG)

Chonghui Liao ', Jianxiong Li
Guangdong Institute of Entomology, Guangzhou 510260

Abstract: The DG index is established to evaluate the diversity of soil animal community. The theoretical
basis of the DG index is that the non-interference and mutual benefit relationships are stronger than competi-
tion among soil animal groups, thus each group considered in the formula is independent. The DG index in-
dicates the abundance and the importance of species implicitly. Since 1990, DG index has been successfully
applied in the studies in different geographic locations and ecosystems with different soil animal communi-
ties. Compared with Shannon-Wiener diversity index (H'), the community diversity evaluated by the DG in-
dex is much more consistent with the actual habitat conditions in most cases. The scenario analysis demon-
strates that Shannon-Wiener diversity index (H') may conflict with DG index if the differences in species and
evenness are in contrary values (+ vs — ) in two communities. We re-evaluated the features of soil animal
community diversity and the applications of different indices, and found that it is not suitable to use the
evenness as an important index because the homogeneity of quantitative distribution of soil animal commu-
nity is rare in reality. Although the DG index is simple, it has been tested widely in various situations and
holds a good potential as an index of soil animal diversity.
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Table 1 Comparison of applied result between DG and Shannon-Wiener diversity index (H') in good and poor habitat”

DG % DG index

Shannon-Wiener index (H')

Huti Place B 5 BOEEB LB By EERIRT e el
Good habitat (G) Poor habitat (P) G-P Good habitat (G) Poor habitat (P) G-P

1 JUAR S [ElLg AN L) 8.07 g e F -0.46 -0.189
Dinghushan, Guangdong Broad-leaved forest (9.86)  Grassland (1.79) Broad-leaved forest (0.77) Grassland (1.23) B AR AT

2 JRTUE i bk IR0 7.10 i g -0.07 -0.107 1997
Wuhua, Guangdong Broad-leaved forest (8.32)  Grassland (1.22) Broad-leaved forest (1.76) Grassland (1.83)

3 TLVERIL (BKZ) ANIHBRAR LA 53 ANIHRRAR I AR -0.02 -0.230 PURTEESS
Yujiang, Jiangxi (Autumn) Quercus chenii forest Pinus massoniana forest Quercus chenii forest (1.77) Pinus massoniana forest 2002

(8.9) (3.6) (1.79)

4 WK (TH) RIRHLY) BFLY 14 RIRFLY B -0.3
Da’an, Jilin (July) Natural grassland (2.1) Degraded grassland (0.7) Natural grassland (0.2) Degraded grassland (1.5) 5 IR

5 HMRZE (81) RIRTLY) BEY 12 TR KLY BEY) -0.5 2004
Da’an, Jilin (August) Natural grassland (1.7) Degraded grassland (0.5) Natural grassland (0.7) Degraded grassland (1.2)

6 JTRATR PN PRI 8.33 R N -0.12 -0.191 B,
Shimentai, Guangdong Natural forest (10.7) Artificial forest (2.37) Natural forest (1.41) Artificial forest (1.53) 2004

7 W AR R L Bt Ak FAR AR 14.4 AN FAR AR -0.12 -0.220 SR,
Qidong, Hunan Peach forest (18.1) Pine forest (3.7) Peach forest (3.74) Pine forest (3.86) 2005

8 JUARE faf PR FAR R 0.03 T AP FARAR -0.02 -0.045 TR TESE,
Heshan, Guangdong Schima forest (0.85) Pine forest (0.55) Schima forest (0.85) Pine forest (0.87) 2005

9 AR EVE T PN AN Jie i 0.004 RIRM b -0.08 EARFEAE,
Xigin, Fujian ) Natural forest (0.060) Wasteland (0.056) Natural forest (2.37) Wasteland (2.45) 2007

10 2 PR A 6.78 0.31 0.147 e e
Xishuangbanna, Yunnan MY2.67 (9.69) ML.1.32 (2.82) MY2.67 (3.77) ML1.32 (3.46) g%(;ﬂl( RE,

CZ2.29 (5.50) ML1.32 (4.80) 0.70 CZ2.29 (3.53) ML1.32 (3.50) 0.03 0.021

11 RN i [ FARAR 7.4 I [ Fab 0.49 0.038 TR,
Yongzhou, Hunan Nursery (14.9) Pine forest (7.5) Nursery (2.27) Pine forest (1.78) 2006

12 %A Ak ToHk 12.7 Ak Tohk 0.45 0.058 DAL IESE,
Maoming, Guangdong Woodland (16.7) Barren (4.0) Woodland (1.65) Barren (1.20) 2006

13 R RIS 1Ly b T AR - 9.9 [ITE:EARER N - 0.9 0.315 R SR
Jianfengling, Hainan Mountain rain forest H 5 Mountain rain forest (1.9) A 1 e

(11.4) Savanna (2.5) Savanna (0.8) 2000b

14 VIFRILES) NI RRAR T A 6.8 /NI RRAR T AR 0.2 0.469 I RAE,

Yujiang, Jiangxi (Spring) Quercus chenii forest Pinus massoniana forest Quercus chenii forest (2.0) Pinus massoniana forest 2002
(9.8) (3.0) (1.8)

15 FHHRZ2(10 1) RIRTLY) BEY -1.58 TR KLY AL, 0.3 RIRMEEE,
Da’an, Jilin (October) Natural grassland (0.99) (Dzeg;?ded grassland Natural grassland (0.10) Degraded grassland (1.3) 2004
AL D 5.38+1.20 0.34+0.45
Mean of the difference (mean+ SD) (P<0.01) (P>0.10)

*CRFAREE” JRIRRARIMN . FEREE I VRS RN . IR U E I A B
CZ2.29, W HAMIAK, AHLFEE N2.29%; ML1.32, BiEHG Rk, FHLUREE51.32%.

CRFEEED RARIMEE . BB WM. AP B ESE. MY2.67, SAIHGHTIIAR, AL R 02.67%;

* “Good habitat”, the habitat is natural, cultivated, the litter is easy to decompose, and the soil organic matter is rich. “Poor habitat”, the habitat is degraded, the litter is difficult to decompose and the soil is arid. MY2.67,

Manyang tropical rainforest, the organic content is 2.67%; CZ2.29, Chengzi tropical rainforest, the organic content is 2.29%; ML1.32, Menglun tropical rainforest, the organic content is 1.32%.
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Table 2 A comparison of the community diversity measured by DG index and Shannon-Wiener diversity index (H'), respectively

i 5 ESLYN FAB ELi 45 Result of comparison
Scenario Community A Community B q" DG

1 REs), Mk AHys), R A (0.542)>B (0.325) A (5.10)>B (0.40)
Uneven, more species Uneven, less species

2 5], P sy, FUb A (0.542)<<B (0.693) A (5.20)>B (0.32)
Uneven, more species Even, less species

3 Y5, FhBE R, Fiob A (2303)>B (0.325) A (6.0)>B (0.4)
Even, more species Uneven, less species

4 W), Mz W5y, R A (2.303)>B (0.693) A (4.40)>B (0.40)

Even, more species Even, less species

TR BEvh: BB N 100; T 40108, il b 2fh; S50 NEAMRMMAEUISSE; ARSI, Hrh— AR AR 90%.
Design of community: Suppose there are 100 individuals in each community, “more species” means there are 10 species, “less species” means only 2
species in the community; “even” means each species contains the same individuals, “uneven” refers to the individual number for a specific species

might occupy 90% of the total individuals.
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