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Selection of Earthworm for Bioindicators in Agroecosystem

Tae Heung Kim*, Yong Hong and Nak Jung Choi

Faculry of Biological Resources Science, College of Agriculture and Life Science,
Chonbuk National University, Jeonju 561-756, Korea

Abstract — Heavy reliance on organosynthetic chemical methods to control agricultural pest
tends to deteriorate and lower fertility of soil. We studied annual occurrence of earthworm in en-
vironment-friendly agroecosystem and attempted to determine the degree of soil contamination.
Candidate bioindicators of earthworm in agroecosystem were selected through analysis of earth-
worm diversities. Depending on the degree of pesticide use, the fields were devided into conventio-
nal, less-pesticide, pesticide free, and organic fields. A nearby field not in agricultural use was
chosen as a control. This study was carried out in the greenhouses (lettuce and grape) in 2006 and
in orchards (apple, pear, peach, citrus and grape) in 2007, Earthworm was collected from 50 X 50
% 10 em? of respective soil. We found 11 species from 5 genera and 3 families, and 12 species from
4 genera and 3 families in the greenhouses and in orchards, respectively. The contents of organic
matter in soil in the greenhouses were variable but quite less so in orchards. Amynthas heteropo-
dus occurred most frequently in both sites suggesting that it could be adopted as a bioindicator in
agroecosystem in Korea.
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Table 1, Study sites and levels of pesticide use. 2006 ~ 2007

Crops Level of pesticide use Owner Address
Conventional 2] 1 2] A g Ay BE4E
Less-pesticide 7ed 7] Hapax A A Bd K88 27-36
Grape No-pesticide AR e 1A A) W W) 422
Organic =4 Aetee P A -y dhde] 288-6
Field not in use AR Ak HAelax AFA G2 dsjets
Greenhouse
Conventional Fod A AgEw g3 424 459
Less-pesticide 737 Aebrw ofaba] Al e 1001
Lettuce No-pesticide Al Aejew 4E 258 7oy A e
Organic o] of4> Agtrw g5 449 £33 637
Field not in use A AL Aetex AFA HAT d3es
Conventional Absed s A B F9o a8 AAdE] 286
Less-pesticide =l 4] AAEE ZY T A%y wdle]
Apple No-pesticide AEE Axaw oA F theld 247 90-1
Organic HEF AR T 9AL Bield ZAl=] 90-1
Field not in use Abshed T4 A Z9F 274 A= 286
Conventional wi el HAepge vha] g3 2] 1034
Less-pesticide i od -4 Hephdw v Z4d argeE 1034
Pear No-pesticide ub 2] Aegpd= A 434 4l7kE] 200
Organic 2185 Agpde FAL o Frle 82-6
Field not in use 35 Aeds FAF aEd F7he
Conventional 7A =) Ak Aep Al Halg dHets
Less-pesticide 7rA A 22 SHF ojgdd 714
Orchard Peach No-pesticide RS HeHs AkA] 359 35T 383
Organic ALK 2Ru e AZ oy ZAl=
Field not in use A Ak Aepe A3 Hal djeks
Conventional Az Az AHEA) Al
Less-pesticide A E AF= MAZA A=
Citrus No-pesticide A % AFz MAZA =]
Organic ofedn] AFr MAFEA 4% 618
Field not in use A& Algm A A Ay aded B
Conventional o33 AR A5F A EE 690
Less-pesticide oled & ZHue B | AL 690
Grape No-pesticide 7rad A ZHEe SHTL ofdH A4
Organic ojed & 2R 57 F7bd AAde] 690
Field not in use o]ed & ZHu e oggg by MAIAE] 690

Table 2. Analysis of soil from various levels of environment-friendly greenhouses, Apr. ~ Oct., 2006, Jeonbuk Province

Conventional ~ Less-pesticide ~ No-pesticide Organic Field not in use Avg.

pH(l:5) 6.05 6.72 5.98 6.59 6.25 6.32
EC(dSm™h 3.69 4.66 39.09 9.15 1.44 11.61
OM (%) 4.83 3.75 5.18 6.09 7.58 5.49
T-N(%) 0.43 0.30 0.43 0.68 0.53 0.47
P,0s (mgkg™") 1364.42 671.59 706.62 1448.86 30.29 844.36
Ex. Cation (cmol-1 kg )Ca 6.27 7.16 6.70 12.37 14.55 9.41
Ex. Cation (cmol-1kg™HK 11.09 7.72 5.94 7.37 2.02 6.83
Ex. Cation (cmol-1kg-HMg 22.68 16.50 17.21 24.51 8.06 17.79
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Table 3. Analysis of soil from various levels of environment-friendly orchards, Apr.~Oct., 2007, Jeonbuk Province

Conventional Less-pesticide No-pesticide Organic Field not in use Avg.
Soil water (%) 28.57 32.23 30.85 33.06 27.31 30.40
pH(1:5) 6.50 6.96 6.32 6.55 6.12 6.49
EC(dSm™) 0.57 1.01 0.66 0.74 0.30 0.66
OM (%) 4.86 5.48 5.39 5.70 3.94 5.08
T-N (%) 0.36 0.48 0.45 2.33 0.28 0.78
P>0s (mgkg™) 634.56 1068.72 877.94 878.06 234.24 738.70
Ex. Cation (cmol-1 kg HCa 13.55 24.96 21.58 25.32 19.70 22.12
Ex. Cation (cmol-1kg K 1.76 3.88 2.26 2.06 0.57 2.14
Ex. Cation (cmol-1 kg " )Mg 4.77 6.66 4.31 5.75 2.56 4.81
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Fig. 1. Comparison of organic matter contents in soil from green-
houses (2006) and orchards (2007).
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Table 4. Occurrence of earthworm in various levels of environment-friendty grape fields, Apr. ~Oct., 2006, Jeonbuk Province

Conventional Less-pesticide No-pesticide Organic Field not in use Total
Family Lumbricidae
Aporrectodea tuberculata 4 3 i 18 0 26
Bimastos parvus 3 Q 0 0 0 3
Eisenia andrei 0 0 0 23 0 23
Eiseniq fetida 0 0 4 0 5
Family Megascolecidae
Amynthas agrestis 0 0 4 10 12 26
Amynthas heteropodus 8 0 6 8 0 22
Amynthas hilgendorfi 0 0 1 1 2 4
Amynthas hupeiensis 0 0 3 0 0 3
Amynthas koreanus 0 0 0 0 4 4
Amynthas sp. 2 0 0 0 16 18
Family Moniligastidae
Drawida japonica 1 0 i 0 0 2
No. of individuals i8 3 20 61 34 136
No. of species 5 1 7 6 4 11
Table 5. Occurrence of earthworm in various levels of environment-friéndly lettuce fields, Apr, ~Oct., 2006, Jeonbuk Province
Conventional Less-pesticide No-pesticide Organic Field not in use Total
Family Lumbricidae
Aporrectodea tuberculata 12 7 0 0 0 29
Bimastos parvus 6 0 i 0 0 7
Family Megascolecidae
Amynthas agrestis 0 0 0 0 12 12
Amynthas heteropodus 6 4 13 30 0 53
Amynthas hilgendorfi 0 0 0 0 2 2
Amynthas hupeiensis 2 0 0 1 0 3
Amynthas koreanus 0 0 0 1 4 5
Amynthas sp. 0 0 0 7 16 23
Family Moniligastridae
Drawida japonica 0 i i 0 0 2
No. of individuals 26 22 15 39 34 136
No. of species 4 3 3 4 4 9
Table 6. Occurrence of earthworm in various levels of environment-friendly greenhouses, Apr. ~Oct., 2006, Jeonbuk Province
Conventional Less-pesticide No-pesticide Organic Field not in use Total
Family Lumbricidae
Aporrectodea tuberculata 16 20 1 18 0 55
Bimastos parvus 9 0 ! 0 0 10
Eisenia andrei 0 0 0 23 0 23
Eisenia fetida 0 0 4 1 0 5
Family Megascolecidae
Amynthas agrestis 0 0 4 10 12 26
Amynthas heteropodus 14 4 19 38 0 75
Amynthas hilgendorfi 0 0 i i 2 4
Amynthas hupeiensis 2 0 3 1 0 6
Amynthas koreanus 0 0 0 1 4 5
Amynthas sp. 2 0 0 7 16 25
Family Moniligastridae
Drawidu japonica l l 2 0 0 4
No. of individuals 44 25 35 100 34 238
No. of species 6 3 8 9 4 11
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Fig. 2. Number of earthworm found in conjunction with the use of pesticide in greenhouses (2006).
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Table 7. Bimonthly occurrence of soil-dwelling earthworm in
orchard, Apr. ~Oct., 2007. Jeonbuk Province

07. Apr. Jun. Aug. Oct. Total
Family Lumbricidae
Aporrectodea caliginosa 0 0 2 0 2
Aporrectodea tuberculata 1 0 1 11 13
Eisenia andrei 1 1 0 0 2
Eisenia fetida 2 1 0 0 3
Family Megascolecidae
Amynthas agrestis 2 0 4 1 7
Amynthas corticis 0 2 4 6 12
Amynthas heteropodus 7 8 17 84 116
Amynthas hilgendorfi 5 6 3 4 18
Amynthas hupeiensis 0 0 1 0 1
Amynthas koreanus 0 15 28 8 51
Amynthas sp. 0 3 8 2] 32
Family Moniligastridae
Drawida japonica 0 1 4 12 17
No. of individuals 18 37 72 147 274
No. of species 6 8 10 8 12
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Table 8. Occurrence of earthworm in various levels of environment-friendly orchard, Apr.~ Oct., 2007, Jeonbuk Province

Conventional Less-pesticide No-pesticide Organic Field not in use Total
Family Lumbricidae
Aporrectodea caliginosa 0 0 0 2 0 2
Aporrectodea tuberculata Q 3 6 3 1 13
Eisenia andrei 1 | 0 0 0 2
Eisenia fetida 0 0 3 0 0 3
Family Megascolecidae
Amynthas agrestis 0 I 3 3 0 7
Amynthas corticis 1 4 5 2 0 12
Amynthas heteropodus 6 20 45 20 25 116
Amynthas hilgendorfi 2 i 2 4 9 18
Amynthas hupeiensis 0 0 I 0 0 1
Amynthas koreanus S 2 23 3 18 51
Amynthas sp. 12 i 1 8 10 32
Family Moniligastridae
Drawida japonica 0 i 14 2 17
No. of individuals 27 34 103 45 65 274
No. of species 6 9 10 8 6 12
Antynthas heteropodus
Amynthas koreanus
Amynthas sp.
Amynthas hilgendorfi
- Drawida japonica
‘?é Aporrectodea nibercidata
Y Amynthas corticis :
Amynthas agrestis ,
Eisenia fetida |-
Eisenia andrei
Aporrectodea caliginosa R Pesticide
Amynthas hupeiensis | . o-pesticide
0 6 20 3 50 60 70 80 90 100

Total number of individuals

Fig. 3. Number of earthworm found in conjunction with the use of pesticide in orchards (2007).
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Fig. 4. Comparison of individual earthworm occurred in study
sites in 2006 and 2007.
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