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2021-2023 FEC & R AR RE S A [FHRHA A AR B RIE HE T T 051 25 B M 2 i s e 587 7 s
BHAE > BILEVIS R MEHEBEEDS - MR F R F R T A5 AERE - 2021 48
s AL - WIS - EIRPE - H - BEERIR &K - aFEbEE- S
e AR - I 8~ fOEE HE-/KR B0 EEKE R G R R - &0 0 2022 534
W BIRRVEE-TA 0 2023 SEETHY ¢ R EE- O ER - EMETIE-E - FEOPT
EE-751% - R AR - 2021 fEE5 691 Eiis| - 155 6 R} 10 5 20 AV E45 R
2022 FEER1S 1000 €] - 155 6 FF 10 J&§ 21 MRS ELER - 2023 FEER(G 1147 &5 > 155
67 98 19 SR ESTR - Rat 3 FHGE] 6 B 11 & 25 fhlfls] - 2 Ry BREATTEELS MR -
AHPEZE e — A By S22 R T R 18 FH R DREEER 5] (Metaphire formosae) » HARAERITIHE ~
HRPAMEM S DU E R - (RAFRERE Rat 3 i isIhafE RIS R - BITRARA T
FEE AR AT 24 fREL 19 flids| - BEESIEE R LIRWERR LS| (Metaphire posthuma) > }23
AR AT 15 faEif sl - BE B3R Ry e SHIE 5 (Pontoscolex corethrurus) » HURy TR HE
Bl > BUR IR RIS &R SR A RR AR - R S E I T —EfREFE

JERILYIREAE 5 PR AT = SR IEVIIERE S A2 5T (biotope) BEIEE(L » RIBERIRELEL
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ik o &G0 3 FHVE RS > JRERVAEE IR E IR RS o HHIRAER - 20
A ~ KB Rt R AR SR M AT s PR S S Rt R R BT Ry R A S BN R
W& > GREIREREERE - RERFHE ZREYEEHEINSNE AR SOR - W5

SRIESIEE AR AR 2 - fRUME Ryl 5 B Rl LU SR (2 i T ge -
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AlS

EEABARA BN E - HAB RIAAETES - B 2006 FiLREEAETE &2
P S BE A T IFSCIEES B (Cheng ef al. 2009) » #2H & BRFSSEIR > R[S0 R B 22 R ok £E B
S HEIR TRAENEREIEEHET - FNRSREAER - AVSRTE - BEER
BIBRE A B - ISR S HIRIITT - BRI K G 28 e B A AR BRI (R S R RN I
1T ABHFEI 2021 FHHIR2 BLIEE R RR A RIIA IR EHTT - R ERR A RIIA RN
U TSR HEENIARR I R - TR - TR BTE - KE - KE - 1Y)
BRIER - VSRR FRETHBFEE - M T e b A L8
RN » Mgt Pyl TR AR RE AR PRV EE AR HE AL — (Friind ez al. 2010) » fA T-32ERE
Y (Mls) AR S AR Y e IR E A (E1TR
%~ RERE - AR TEITAT » BT SER N Y25 - REFS S B TE
ik REERE o DISHE R EI IR TRl e A BRI R i E - &
A ZTEAE RS - RO TR R S -

HeisAE AV BRI ERETEIYIMT (Annelida) 774 (Clitellata) > H AT H5LyHE 5738
{E¥)f& (Chaung et al. 2005; Misirlioglu et al. 2023) - —fHEEILSIHFFERA R IR > 2
HEEIAHR - 2 BASET AR - MERGMT I E RS A —(EERT R I - Bk iE f
WAL BT BAGE A o —MelimisHEa o> 158 iy R AL R A B 15 YT RE A Re 1

#7E (Chang et al. 2009; Lei & Chen 2018) » = S22 7] F fifg E S s R 22 il i 1/ M AU R R AT D



fEERE > BRSNS BB RS A AT S » 1T ELAE A EREEEIAY g - BIfE
e [F—HET s E R EEI - R EELUETTH  BUE EAEA P S R Y
REMISET B E - NI > AT D T AW J70% - M EREA - Bl gx
B 4061 (71 2245 (B T (mitochondrial cytochrome ¢ oxidase subunit I, COT) 2[4 ~ 168 ribosomal
DNA (168 rDNA)ELEFT 18S ribosomal DNA(18S rDNA )ELR A R i8] (Pop et al. 2003) » F

> CO 1 BN EMEZ FTF & EMPIVIRERT 73 T-HRa0 - B (E AT AERTIHERTEN ~ BOM
FOSEMAYRT5[fEHH - COT LA ~ 16S rDNA KA1 18S rDNA E[RTE GenBank EfHEE H B A%
ST 2P YIER L ARy > RS BRI B L Se P 15150 fE 7 (Chang ef al. 2008;
Gabriella et al. 2019) -

S5l A B WY TR RIEYIRE - H G A TRAR AT EE AR — -
BB TR PIZRE ~ ERNPERUSE B AR R 4TNEE (Singh et al., 2019) - B4+ {E
FERIAERES] ~ AKOTHERED ~ LA ETT T IRAVE B AUR = SR AGHY -1 (Dewi & Senge 2015) - i
gl 11 AE R AR D REVAR A R B HU AR I s E Bl K2R (Mds|®cE) FIThRESEE (s
AR - ERATHIRTEAE SRR - BRI i E R S (R B T I L E M D A 0 T
AL 51 B I TR L BRI - HEVIRUSZ BRI AR ZE 2P RUb S - INItL - A
FEMS T 5 B PR LYo 2 B RN E Y IR R ~ ARG E R EE =
(Chen 2001) = HFIZSHEGEU5[ZE (Chang ef al. 2009) HHTH1E 73 18 > #ZE 2024 F55%

TEEEYfE 448545 _EEORHE (Catalogue of Life in Taiwan) AYfft#5/% 107 i - &&= ARIZE



SRR AT IS ECAH AR > AHTZEAE 2021-2023 SEHIFHE 13 (IR R4 ARSI -

FEREITRA « AREEL - KERAHESEEYHIHE - HRTUCERSIR ISR R RE -

BRI ZE L T B SHE A RS IESREAT > B R RN A (B > I HUEE

FETTHT ~ AR SRR EREEE S REE  F80  E VAR S (LS ) -

2R A B R B ARG

2021 - 2023/ 348 8 7 Y R S A= RE BRI G i B Ry TTIYE E-Aa i ~ e e el

YH ~ #FFREOEKNE - aFiiZE- - - SEsieiE-EEE - 10EE BliE-/KR

G _EE-/KAE e 5 R B R -2 A S 8 B G > 2022 i i A e R RE -2

2023 )OI A F 1 B - & R~ EMETTE- AL TIRTIE- AL~ FE A

8-S A B - 20224 S AR MIER G BRAL LU > 20234 FEMH R e 200 8 - Bl

W R ARSI F T2 AL ~ BITRANAGE A - SR &Rl

F— 0 2021 - 2023 M T ANV A R BB B0 - BT RAHE M43 > &

ZEAHE R 11HE -

F— ~ 2021-2023 R HET TR I5[ER & 2 BUHINE K HA R AR B EE SR -

Time of  Locality Crop Numbers of sampling sites for farming type




survey Organic Conventional Friendly
2021-2023 Emei, Hsinchu County Tankan 4 4
2021-2023 Xihu, Miaoli County Pomelo 3 3
2021-2023 Sikou, Chiayi County Rice 6 3
2021-2023 Madou, Tainan City Pomelo 4 4
2021-2023 Yanchao, Kaohsiung City Jujube 2 3
2021-2023 Beinan, Taitung County Sugar apple 4 4
2021-2023 Chishang, Taitung County Rice 3 4 1
2021-2023  Fuli, Hualien County Rice 8 4
2022-2023 Changbin, Taitung County = banana 3
2023 Puli, Nantou County Passion fruit 1 5
2023 Mingjian, Nantou County Tea 8 6
2023 Gukeng, Yunlin County Litchi 3 3
2023 Chiayi City Litchi 2 4
Total number of different field types 40 48 11
s AR T A
AR RIS R 3 A2 10 B (A ~ BITHIAERANHERE 2 Hif
AR R - BRERIAVEIE BB LR EG A AN E + » RV EERY -

FUIBEFSEa Ry RO T s E RATEAG YIRS  disIHBREE TR R IZHE% - BEIRAERAY

HTE B 45 cm X 45 cm > 124875

HBARGFE

RERORAE

g Gl i

254 15-20 cm ([&]—) °

&= - W20 LUR/KIE S5 -

TTHREARRUE - Ll 10-15% 505 A1 Tl e

TR (EER AR L T i B - 1

AEM RS - WISFHC SR AT

> SR SIS DL 28

f&& - AeHiEERE - FIE 95% s T MR AR RF (Lai & Chen 2018) -
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1. fff5] DNA Z<HY
s DUB KRRz % - B ds[E6 o S RS 4HE%4Y30 mg » B AMHGRA » I AR RE ST
RCk  FE T T B A S HUZE4H (NautiaZ Tissue DNA Extraction Mini Kit,
NAUTIAGENE) » 32520 7 R F A BR 2 Bl b f5| = BN AS AL G - ARF P2 HL4d
b1 2 B sl B RS AZ B PR AP IR -20°COKAR i T

2. B {fifgiHS4 N TE (Polymerase chain reaction, PCR)
77 1BPCR [ JE S i 5 LIRS 1 HYCO DESRIFI16S rDNAELA] » CO AR I Worm
COIF (5’- GGT CAA CAA ATC ATA AAG ATA TTG G -3°) f1Worm COI R1 (5’- TAT

ACT TCT GGG TGT CCG AAG AAT CA -3°) 5|+¥%} - aJI¥iEH658~672 bpiZlik |/ B



16S rDNA£:[H (# i 16Sar (5°- CGC CTG TTT ATC AAA AAC AT -3°) #116Sbr (5°-

CCG GTC TGA ACT CAG ATC ACG T -3°) 5| T ¥%f (Chang et al. 2008) - B Igiig

t11403~502 bpt% ik 1 B - PCRZSJERRAFAIT © BrA REVIE S I1A0.2 mLifEHE O

5 GRS A AT ¢ 2f% PCR Taq mix (Invitrogen) ~ 10 uM primer

mix ~ 0.2 - 0.6 pg genomic DNA » [ZJESRHAGHES0 uL - RificBsepli s SR &R E

PCRZEERF (Applied Biosystems 2720 Thermal Cycler, USA) » i {{RHB N 7% & {64

SERYPCREZJE & 294°C FEZENS 74 » [L94°C 8% (denaturation) 45F) 5 51°C fi&

(annealing) 30F) ; 72°C ZEfE (extension) 45F) » HEITIS(EIGIR S IE » 2 (B EHETT

72°C FR#& LT 7 (final extension) » KB FERE £ 4°CLR{FIRAE -

PCRIZJESE 1% LA1.2 %IBRBEE K 34T » ZKRHfESEPCREVIHIRE - R FRIIZ L RS HIHE

Ao BV Mg > HETTIXER R B RS Al BRI > A RERIZ RG22 HIESH (NucleoSpin

Gel and PCR Clean-up Kit, MACHEREY-NAGEL) [2[fDNAF B » FHZEEEEHIEYIR)

RARAEETZELER - B 52 B 75 (5 FINCBISE L 1 Y BLAST

(http://www. ncbi. nlm. nih.gov/BLAST/) Z4%7% » FHAIH 4% A Nucleotide BlastEb¥f47

T o LT E Fr B - 511 8GenBank i T S8 R Y FIAH U - DA SR d5l e AN e -

St

BT [F] 204 H & P i A E i 5126 . (5[ 8 E /P05 A R » FIFISPSS&ET#uE
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i
|
e

(version 20) - HE{TELIN T-SE BEITHT (One-Way ANOVA) BRI EELEE » RPEIRITEE »

AREEN SR AN LS P OER SR RN

&R BT S

ARRFERS 2021 -2023 FEAFEA[E SRR A RR A BRI T i - REFH A > 2021 FEERL 8
{EE LR TS 691 sl » 1551 6 B 10 /& 20 TRV E ST R - 2022 FEEEHY 9 [ E GRS
1000 4] - 1551 6 £ 10 & 21 FEHVEESER - 2023 SR 13 (EEDHILEERES 1147 Bty -
SRl 6B 9B 19 AV ESSIR - Rat 3 50 13 EEAEAE L ERIE S 2838 &iffs| - HEE
GEERSYE 6 R 11 8 25 FRIR(F ) » A 228 & H AR S IEEE - BT BRITER ] -
RAEMERR oA IS 121 & > ERSEEIE R 2 By M i5 Iy ARS8 i B d5lH(Megascolecidae)
2 AT A > oA LR 5[ (Megascolecidae) 252 45(/& (Amynthas sp.) FERAEY 8 TR

HA PR I5]/E (Metaphire sp.) 1A 4 1 - (£ A FIHIR HM BT - AR
AR EA R SRR | (Amynthas aspergillum) > S3AFAE 11 {EEDHIE - SRR
Ry R TS| o JE B 5 5] (anecic) (Chatelain & Mathieu 2017) » R LU{E £ 58 24
PEEE 3 AR EMNE (Lai & Chen 2018) - B HIA &L EH) (FREEH) S22

SRt n] DU S TR e - SINERBIAEETHE RS - SE T HabiE &

CRY
imﬁ

SEAEREERST o MR R A e LA B R A i g5 e - (EAEATEAYEREERE Ky 15-20

gHrr
~E
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Aoy HIEREIHYZ Reshisl > FEHZIRAVERE T - B SRR I3 S 2RA Y N 388 - mlRE



s B HERGR - SINERBHE A B EIELE 3.5% - BEERAGTHER
B N TIRWEER S (Metaphire posthuma) » {5 EEEY 33.9% - /&R A RN i5/{E FH A F]
{8 R BE ) DIEER B3] (Metaphire formosae) » 53 AIIHER Y 2021 AR EG SRPE -3 HA TR ~ 2023
T E - A TR S S EM S G- R BT H & - DA EBRERRL & 2 BT et P ny &
i o BRSNS o Bdgl AR BLE R E ELE A R PSR A AR - AR E R EE
R SEERR Y 5| SR DL S MR BB > 7 AT R (B BN R - N Ry THEEEUA T A TR i S
GIEZF 2N/ tea 3= 7Lt 3= A YN L O /b VAR P Y T e P P N R G R 2 R R ) 2 )
sy I G F AR AT - A RE R 2 N R HERR D St T 4247 (Tsai et al. 2000
& Winsome et al. 2006) «
bhig 2021 2 2023 FE1T ~ AR S RANIT SR SR THER = - BITRA
TR A 5| A B FN K - &5 5 24 FlEL 1918 » B AR B & B/ ) dis]
aefB D A 1S Mg s) - BT RANVE R ESEL TR EER S » FEEM L~ IR
e L HLAE — TR BRI Y TR RG] » AR ANV (B S Ry T 1R e TR fg R = SR s
(Pontoscolex corethrurus) » TENt FHr4E R E PR BT TR EER TS| » TSRl A2 AR AT AE 2
AR H Rz HEVEEESE - CHAEPDHORE =F MBS - KSREANHEE
it R ESeD - THEERR S IEEESIARN =S - FR I ERER 2=
SRk IR - (RIERT AT - =Rk R ER RN AR - JEEIHEE N e e

(endogeic) i fi5/(Ort1'z-Ceballos et al. 2019) » BEFAEWE S SN HEFERERYT - HH L
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SR R A RRHVEERE ] - W TEEADRENURERE LB ARSI Z M - a2 T
ZAEINY IR BIHRETTE > APV RIERF 5 A R 400 EAYEE (Chen er al. 2004 ;
Zhang et al. 2020) > H_E 3l iE SRR EHE IS SARG I5 1/ 3 TR A 3 2k FH R A M B 4 il R3S
T B — AR o PR FIRARIR G R a4 R b BT - KERANEKE

A 3 ISR AR IUFTR - $HEHBITREE - KERANEREAS 3 EEIE - T

NN

A EEFERFEAS R R IR G E 8 > ETEN TSRO > 2021 2

N

2023 SEHYHT IS AL 3 TEA [FREARN A REE 2= R (p > 0.05) - B 2023 FEAY A Z AR 5]
YT 81.5 ind. m? 2 3 AR PR A BRI I T T - (B ERAE 4 (EEHIS -

ZELBOTEREUR 3 A Z SRR 22 5 (p > 0.05) » &l = Bl B G A 52 P A &

g

EITREE - RERETIA TS b5l 2 IR EnI R (R SEEEEAARE T
18 BB A REETE - miEE RN - SRR -

FEECEEA FIRES E Y B il 205 (B =) - KRAE 3 (EEDALG - Rat 3 FHHAERE
s S5 S BRI % S0 16 Tl | 865 Eiirhs] - 54 MEA TR A 3 IR S FAR SR HT 2 R
PEUTE S| (Eukerria saltensis) ~ 751 F€4E 15| (Ocnerodrilus occidentalis) ~ Eukerria kuekenthali
1 Gordiodrilus elegans » FLFIHIITEG] Fs-F7K 4 (semiaquatic) &5 RMTES] - B /24T 3 FE(EAFK
TR - HXORSCHERE > HEtA 11 i K 539 €dfls] - R EE A HTiHERE 1
k> REHHHAT] 12 fEds R 234 Sdls] - ZRTA SR RS2 B ARV - B

RS IR EE T & RS ERET] 3 i > HeRREEEENIEEE R R
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DT o AR EIVEYIREETE TR - SCH. ~ AKREFIENE S 5 L reiesRs] - B B EY B g
HHEER TIRPEERS - A R E TR S RaSRlehs - & RBERAHALS (Drawida
barwelli) » T By BT % E218| (Polypheretima elongata) *

1 2021 451 2023 FHVFAEHART - 2021 4 FPEEE MR AE - HERTR=
KoymAEHELAVEN - FTAER R R R i et D - fER R I R E e H R E

Flifds) - 2023 FFHE P FAREIRER - BEZCRE G0 TRORE RN > HERELER

e
s

Lt AWTFUETH AR > ARORE TR E R - B TORE RS TS - AICE - B
TIE R (REZEE - N A PRAESIT ] - FREERIR > drdslryin By SR R e
#h EEOKIT AT R IR E AR - BHUETIR AR > fame AMEBI TS - BREE
Rl e TIREZRE - 2 OBHE A A SDEENH RS - SR BIVBERYD - EEREREIN S
R NERITS] - SRR AA S AL ~ PREEE R (EYR B R S Rt R
BT Ry - HIRBIBEGE /D - EEENELEAREETRELF - £8OK RS - Hith

SRR - LURHIRE B EE AR - BRI -
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0~ 2021-2023 FEEEFOERSEIRET 15 (HESAE I E R gl a5 onfE G EE R A -

Time of Survey

Earthworm Number of

Family Genus Species S(?rlr?risoen name population distributed
2021 2022 2023 (%) stations
Lumbricidae Bimastos Bimastos parvus 7 INEE Hig g + + + 1.3 4
TEdgR P iy i
I\E/I%g%siolemdae Amynthas Amynthas asacceus® + 0.1 1
BE%IR R Amynthas aspergillum SRR | + + + 3.5 12
Amynthas corticis F7 A A IR g + + + 1.8 4
Amynthas gracilis (B HE IR | + + + 33 4
Amynthas hupeiensis TG TR ] + + + 3.8 3
Amynthas incongruus Bt EIR | + + 0.2 3
Amynthas morrisi FH IR g + + + 3.7 3
Amynthas robustus H-E B IR + + + 1.0 2
Metaphire Metaphire californica DN RREES oy + + + 2.8 4
frersin| = Metaphire formosae ™ B R P e + + 0.4 3
Metaphire posthuma* +1& B i * + + + 33.9 3
Metaphire schmardae Y REER 0| + + 0.2 1
Polypheretima Polypheretima elongata F %R0 + + + 4.2 6
IR 5
Perionyx Perionyx excavatus AN + 0.1 1
2yl TH)
Ocnerodrilidae o
SEiE ] Eukerria Eukerria saltensis i B EE A A o | + + 0.2 2
Eukerria kuekenthali* + + + 0.8 1
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Gordiodrilus ~ Gordiodrilus elegans * + + + 0.8

Ocnerodrilus  Ocnerodrilus occidentalis 75T FEiE 5] + + 3.0
FE i e 1
Octochaetidae
SRR Dichogaster  Dichogaster bolaui SGNE=E] + + 0.5
EA=LGE Dichogaster saliens g Pk EE i i + + 0.4
Dichogaster modigliani* + 0.1
ﬁ;ﬁ;?ﬁnhdae Pontoscolex  Pontoscolex corethrurus o= SRE 0] + + + 234
Moniligastridae Drawid Drawida barwelli E= G At | + + + 4.0
o 5 g st - s | Drawida impertusaI + 1.6 1
6 families 11 genera 25 species 20 21 19 100

*dominant species

# . .
endemic Species

i

new record of exotic earthworm
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x= Bl 3 TR FRA Z il vnfed K 88 5 7y B (%) -

) Faming type

Species ; - -
Convetional Organic Friendly

7INEE i 2.4 1.8
Amynthas asacceus 0.3
SRR 4.3 3.4 0.8
B R RS 0.6 2.7 2.9
R R 0 0.7 9.2
LR | 7.8 0.7 0.8
F st | 0.3 0.1
sevilpiaty] 4.3 5.1 1.3
B AR | 0.6 2.3
I HZEER g5 3.6 2.7 1.3
0 B P DI 2R | 0.6 0.3
1R 5[+ 43.6* 29.1% 38.3
BTG HEER 5] 0.2 0.5
RIP LR 1.3 7.9 2.1
R TS| 0.3
I i - A s 0.6
Eukerria kuekenthali 1.4 1.3
Gordiodrilus elegans 1.1 0.3 0.8
7Y 1 R 1| 0.4 0.3 0.5
BREFG 0.6 0.9
sk EE B I 0.7 0.3
Dichogaster modigliani 0.1 0.3
B S ] 20.8 21.0 44.5%
£ B i g5 1.0 11.2 0.5
Drawida impertusa 2.8 2.9

*: dominant species
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Y ~ 2021-2023 A [E] ARV P E 2 ANOVA iEEiR -
. ) No. of monitoring  Average density
Time Farming type stations (ind. m?) F value P
Organic 7 26.1
2021 Conventional 8 21.4 0.09 0.91
Friendly 3 24.8
Organic 8 45.2
2022 Conventional 8 32.0 0.37 0.69
Friendly 3 33.6
Organic 10 26.3
2023 Conventional 12 32.7 2.65 0.09
Friendly 4 81.5
*HRP<0.05 ZEEMEAEL -
18
16
14
8 12
3
& 10
:
B 8
=
5 6
4
0
Crop

B Pomelo ® Rice ® Jujube ® Tankan ® Sugar apple ® banana B Litchi B Passion fruit ® Tea

&~ Rt 3 FAEA Y RIR s AR -
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Long-term ecological monitoring of agricultural ecology system - Annelida earthworms
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Abstract
From 2021 to 2023, we were cooperated with different long-term ecological monitoring

stations of the agricultural ecology department to conduct earthworm species identification and
quantitative surveys of earthworm diversity, establish biodiversity-related data, and then understand
the situation of the soil ecological environment under different agricultural operation modes, and
provide reference for ecological and environmental biological information. The agricultural
monitoring stations in 2021 : Hsinchu Emei District- Tankan, Miaoli Xihu District- Pomelo, Chiayi
Sikou District-Rice, Tainan Madou District- Pomelo, Kaohsiung Yanchao District- Jujube, Hualien
Fuli District-Rice, Taitung Chishang District- Rice and Beinan District- Sugar apple, and new
additions stations in 2022 : Taitung Changbin District - Banana, new stations in 2023 : Nantou Puli
District - Passion Fruit, Yunlin Gukeng District - Litchi, Chiayi City District - Litchi, Nantou
Mingjian District-Tea. In 2021, 691 earthworms were collected, with identification results of 20
species in 6 families, 10 genera. In 2022, 1000 earthworms were collected, with identification
results of 21 species in 6 families, 10 genera. In 2023, 1147 earthworms were collected, with 9
species in 6 families. The identification results of 19 genera have resulted in a total of 25 species of
earthworms from 11 genera and 6 families during these three years, most of which are globally
distributed and exotic species. The only species endemic to Taiwan investigated in this study is
Metaphire formosae, which can only be investigated in Hsinchu Emei, Miaoli Xihu and Yunlin
Gukeng. According to the results of a three-year investigated of earthworm species based on
different agricultural methods, 24 species and 19 species of earthworms were investigated under
conventional farming methods and organic farming methods respectively. The numerically
dominant species is Pontoscolex corethrurus, followed by Metaphire posthuma, which shows that
Pontoscolex corethrurus is quite adaptable to the agricultural ecosystem environment, and its
population is the largest among the total earthworm population. Especially in Tainan Madou
District, the biotope of this species has remained relatively unchanged in the past three years, and
the long-term community is stable in these areas. After three years of field investigation, it was
found that moist clay loam soil usually has a higher density of earthworms, but the soil is not moist
enough, is rocky, is waterlogged, or has surface disturbances such as frequent fertilization or
weeding on the farmland surface, all of which are detrimental to earthworm activity. Environmental

factors will affect the number of earthworm surveys. The accumulated biological information from
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subsequent long-term surveys provides information exchange between domestic and foreign
experts, analyzes the impact of climate change on ecosystem services, and provides information for

formulating adaptation strategies to mitigate the impact of climate change.

Key words: agricultural ecological environment, earthworm, biodiversity, conventional farming

methods, organic farming methods, friendly farming methods
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