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71.9% L4 & H AR KEEIR 50 /RIS 1, 20008 56.8% .55.6% 1 54.9% ; 22 %R 522 @2 AR AR HEARFIAN
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Abstract: The research was investigated to explore the effects of two types of earthworm ( Eisenia foetida and Metaphire
guillelmit) on content and constituent of soil amino acids in lab. The main results were as follows: 1) The content of soil
amino acids was modified by addition of earthworm, as the amount of acidic hydrolysable amino acid in soil was increased

5.08 g/kg and 3.86 g/kg by activities of Eisenia foetida and Metaphire guillelmii respectively, and content of free amino
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acid was enhanced 7.72 mg/kg and 4.44 mg/kg in addition of Eisenia foetida and Metaphire guillelmii respectively. 2) The
proportion of neutral amino acid to acid hydrolysable amino was the largest (average 51.9% ), the acidic amino acid took
the second place (average 23.3% ), while the sulfur-containing and basic amino acid made up only 14.4% and 10.4%
respectively. So was the free amino acid, as neutral amino acid played the primary part of 54.4% , and basic amino acid
accounted just for 7.2%. 3) Earthworm activities did not alter the species of amino acid, of which 16 sorts of acid
hydrolysable amino acid and 14 kinds of free amino acid were detected. 4) The constituent content of acid hydrolysable
amino acid in soil was affected significantly by the activities of earthworm; with addition of Eisenia foetida, the aspartic
acid, arginine, methionine, alanine and lysine were increased above 85.7% , while the valine, threonine, serine, glutamic
acid, leucine, tyrosine and histidine had 40.7%—62.7% increasing. In the treatment of Metaphire guillelmii, methionine,
lysine, aspartic acid, tyrosine and alanine were enhanced significantly at least 71.9% ; glycine, arginine and isoleucine had
been increased 56.8% ,55.6% and 54.9% respectively; the smallest increasing below 40% appeared in serine, leucine,
threonine, glutamic acid, histidine and phenylalanine. 5) Addition of earthworm changed the constituent content of free
amino acid obviously in the same time; under FEisenia foetida activities, the histidine, arginine, glycine, leucine,
isoleucine and alanine had the greatest growth ( more than 150% ) , but aspartic acid, threonine, serine, valine, glutamic
acid and phenylalanine were increased gently of 58.8%—92.1%. Because of addition of Metaphire guillelmii, a significant
increasing of 184.2% . 173.3% , 163. 0% and 116. 6% appeared in aspartic acid, arginine, serine and isoleucine
respectively; The growth of threonine, leucine, valine and glycine were from 52.3% to 92.7% ; The increasing of glutamic
acid, histidine, phenylalanine, alanine and methionine were below 33.1%, while cysteine decreased significantly with
11.8%. Obviously, two biotypes of earthworm showed the same trend in total and constituent content of soil amino acid, but

there are significant differences in intensity. Overall, Eisenia foetida did better than Metaphire guillelmi.

Key Words: earthworm; soil; acidic hydrolyzable amino acid; free amino acid
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SRBERIE A 0—20 em,, AHIBAKI (10a DL 1) il FH ARG 2 R 2 A0 A0, FAEVEY) R 2% AR 38 BUUR 36 i
MEEESE L IR SR AME T A WL AR 26.9 o/ke, A 2.3 o/kg, B 1.5 g/ke, WM 182.7 mg/kg.
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JEEEF 1T
1.2 REBT

ARG TR st K IR R sy AT, R 3 AN B BN 4 A EE L D CK:500.0 g ik
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Fig.1  Effects of earthworm on acidic hydrolyzable amino acid and free amino acid in soil
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Table 1 Effects of earthworm on the type and content of acidic hydrolyzable amino acid in soil

TSR Fh TR i & FETR & i Content of acidic hydrolyzable amino acid/ (g/kg)

Amino acids CK EE EM

fi 1tk E H 2 Acidic amino acid

KA Asp 0.56+0.03 ¢ 1.38+0.06 a 1.06+0.07 b
BHER Glu 1.22+0.06 ¢ 1.79+0.02 a 1.51£0.07 b
S Total 1.78+0.05 ¢ 3.17£0.07 a 2.57£0.15 b
WPt FL L Basic amino acid

#Z MR Lys 0.21+0.02 ¢ 0.39+0.06 b 0.46+0.01 a
4% MR His 0.41+0.03 ¢ 0.58+0.01 a 0.50+0.07 b
KA Arg 0.18+0.01 ¢ 0.35+0.02 a 0.28+0.01 b
S Total 0.79+0.07 b 1.3120.09 a 1.2520.10 a
i 2 JE R Neutral amino acid

&R Thr 0.50+0.04 ¢ 0.730.06 a 0.65+0.05 b
22 R Ser 0.54+0.04 b 0.76+0.04 a 0.74£0.04 a
H & Gly 0.37+0.03 ¢ 0.69+0.05 a 0.58+0.04 b
AR Ala 0.32+0.04 ¢ 0.62+0.05 a 0.55+0.05 b
HAE IR Val 0.51x0.06 b 0.83+0.03 a 0.47+0.06 b
FLEMR Leu 0.53+0.04 b 0.82+0.04 a 0.72+0.01 a
R e 0.51+0.04 ¢ 0.71£0.05 b 0.79+0.02 a
Tk IR Tyr 0.21+0.03 b 0.32+0.03 a 0.38+0.04 a
HNEMR Phe 0.79+0.04 ¢ 1.01£0.08 a 0.92+0.02 b
S Total 4.29+0.30 ¢ 6.48+0.38 a 5.79+0.31 b
B AR Sulfur-containing amino acid

MR Cys 0.59+0.03 a 0.4420.03 ¢ 0.48+0.01 b
PR R Met 0.30+0.03 ¢ 1.42+0.03 b 1.51£0.04 a
S Total 0.89+0.05 ¢ 1.86+0.05 b 2.00+0.13 a

CK: Afnirtsl; EE . ok 12 HEM S EM . gk BRI B8] 5 7] —47 P AN l/ING 7R 32 7R 25 A 3L ) A7 7 1 M 25 7 (P<0.05)

PRFPAS [ A= 3% B i s FH 38 5, SRR 4 53 1t (28 Ak R 352 A A1 1 (AR IR A1 ) (L2 7 v ke 5] 11
VERI RS 59 AR BE AP AE— o 25 5 o BRI B 2R | S B IR T e IR St 202 P VB T ASOR W 30 T o
F | (A FRARCER s T 6 Tt 11 AL 43, B Il VR R Ak o 4
2.3 MH|TE Sl T A e B LR 1 5 )

231 EHSE S0 g B AU R R S R

g A LR S A SR R B (8 1) S (EE Hl EM b B 2 S BL 1R 5% 00y 8.56
16.28 mg/kg 1 13.00 mg/ kg, % U5 FN A E 1| 43 31) (5 1= 498 0 1 A LR 5 B2 55 90.1% M1 51.9% , X EL A
(7] A= 3 U e 54 FHASCR AT R0 22 B 5l 4 FHASOR S 2 v TR B
2.3.2 WSS ST - S S S IR AN S N i 1Y 5

DU SR BT o B s () R PR R, S (EE AN EM AR FE L 515351 A 50.7% \55.0% Fil 57.5% ; Bisi 1
RIERR St /b 3 ARG 43-5510 R 3.2% 13.3% F1 4.6% , R Bl AT e i G ik i A e s Ot 2 3
i, % R W51 R IR W51 53 B R 1 B | Pk S R W N 1.32 mg/kg AT 1.17 mg/kg, 1.85 mg/kg Fil 0.29
mg/kg,4.61 mg/kg Fl 3.14 mg/kg; I % B 2 FL R & 1t 76 WU R 545 1R 43 51198020 0.06 mg/kg 1 0.16 mg/kg,
H 22 5 58 2K, b G AR Ti) A= 336 250 ke s PR M, 2 ) 4 PR R SR i 52

HRHE e 2 SEALRT AT, L3RRSI 1 U 15 S SR IR A S A R M A R /0,3 S A BRI AR A 14 ol 1
IR AR I A o WORR AR 15 T 05 5 R kAR -+ 1 B S SRR A FP S, S EE Fi EM 3 /M Ab s b 3
BERR A5y 3 R R A 2R AR TN SR RN 22 2R , 31X 4 Fh A B R A 1 BRI 4331 o5 4% B L i 8 2 i
Y 62.0% 47.2% 1 56.9% , 3 ™4 P 3 v i B S TR O ok B v (19 2 43 43 00 kb R AR L A% R N 22
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R, &R0 W 1.69 .2.35 mg/kg F12.42 mg/kg, i/ 03 h R &R,

R2 EEEFN T EFESEBRMER S BN

Tabal 2 Effects of earthworm on the type and content of free amino acid in soil

HERRINE 17§ 5 FE MR 7 1 Content of free amino acid/ (mg/kg)

Amino acids CK EE EM
R 2 FE R Acidic amino acid

KAHR Asp 0.38+0.03 ¢ 0.73+0.06 b 1.08+0.14 a
BE Glu 1.39+0.04 ¢ 2.3540.03 a 1.85+0.01 b
S Total 1.76+0.05 b 3.08+0.05 a 2.93£0.15 a
Bl & 3L B2 Basic amino acid

AR Lys 0 0 0

#1491 His 0.15£0.03 b 1.34£0.08 a 0.29+0.04 b
KA Arg 0.15+0.01 ¢ 0.81+0.06 a 0.41£0.02 b
JH Total 0.31+0.04 ¢ 2.16£0.10 a 0.60£0.05 b
iP5 JL R Neutral amino acid

IR Thr 0.42+0.01 b 0.78+0.08 a 0.81+0.14 a
2258 1R Ser 0.92+0.13 ¢ 1.63+0.06 b 2.42+0.24 a
HER Gly 0.44+0.05 ¢ 1.50+0.03 a 0.67+0.02 b
HER Ala 0.29+0.04 b 0.80+0.02 a 0.36+0.03 b
HA R Val 0.62+0.05 ¢ 1.05£0.06 a 0.98+0.06 b
LA Leu 0.22+0.03 ¢ 0.75+0.04 a 0.35£0.01 b
R e 0.12+0.02 ¢ 0.37+0.03 a 0.26+0.00 b
Fi% &R Tyr 0 0 0

HNEMR Phe 1.31+0.18 ¢ 2.08+0.26 a 1.64+0.07 b
S Total 4.34+0.38 ¢ 8.95+0.35 a 7.48+0.15 b
R EFEAR Sulfur-containing amino acid

LR Cys 1.69£0.05 a 1.62+0.06 a 1.49+0.07 b
AR Met 0.45+0.09 a 0.47+0.02 a 0.50+0.01 a
S Total 2.15+0.13 a 2.0920.06 ab 1.99+0.01 b

AU REAH b, B it s )5 380 B SRR A5 A A B i R AR A ks, i B A R A R IR I E R
A 13 P o ThE (BRI ERR S 22 ik 2 ) P &R AEER  H 2R e R 5 &R TN &R
PR IR R TE 150.0% LA b, JeFL DA B BRI WK B e A 793.3% 3 RAZ IR 013 2R L 2R AR YA
PR PR TR 2 FR S IR BN 2% , A T 58.8%—92.1% 2 [8] s W4 M 5 /N 2 HR R 20 BR , (X34 N 4.4% ; i > Bk A R 7
F PV FH R BEAIS 0.07mg/ ke, (H 22 K38 B 2K, HREBIER T, MG 13 Fra ikm Tt @ (BN AR
M AR 22 R A 0 3 )  Hh RAER K AR LR R 552 @ TG R 5K, 7052 184.2% 173.3%
163.0%F1 116.6% ; 71 AR S 2R A W A H Z RIS IR , N T 52.3%—92.7% Z 0] ; R AR AR AN
SR IR TR H I R IR, Y97E 33.1% 2 T, b B W 38 M AR 11.1% 5 1 > e 220 78 iz 1514
T E AL, FEIEY 11.8% .,
XJ b T o A 3% 75 e 51 FH A5OSR T, B2 R R % A % R A 2 ek ) R A WS T A G o s 2 e A
], (EL B EAEAE B B 22 5 R AR AN 22 2 I A A B 5 T 38 0t B, R ek 5 R b, T 20 B 1R
M ZHENN 92.1%F1 85.9% ; A 2R R AR H AR NZAR AR AR 550 2 WA AR TN 2 R W)
JE A RISV FH T 18 A58 SR B 5 VO e X 27 S TR 1) B AR 25 57 oA 3K 3 7K 5 T~ I e 1 i 2 3
JLARR RIS K,

3 Wit

RHRE IS RGP RN E R A Y Z — B R A HLRA T A B, S A A SRR
Py EEUE SRR O B T IE T R AR ) 7E LS SRR S A D s LT, R
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W R SR R IE T e W | sh R W B AR = 1, an 3 BILTE 0 B i, shRE 9 8 43 W s AR 0 G A
B R N T M IR R R RO IS AR R 2 R R E A ERTY M
fe |t 25 IR SRR A R 22— AR SCHFGR A AL W, i 051955 2y ] L dob 28 05 I 4 S8 2 i 2 5 1 R 2 2
FERR ) T i X A4 R B I R AT REAA AR LA 5T (1) MR 32258 oy B 1 BT 2, 42 i %) ke ] oAy - 498 4
BRGLIAKGE T, MM FE T /0I5 2 5 80 U BE TR 1 35 I (AR SCrp e i R P61 (HAE P it AR
HA RGP E TSR 5 (2) 8510 3l 2 2 W I IR 1Y RS P I, 8 2 ARk A B3 S e a4
A RKEEEERRR Y S R R & BN (3) E IR A T AR A R Z — | IRl
SRS B =), S A T AR R SRR Y (R S A A LR, 7 i | mT e o AR S W R B
I P ()2 %o - A R = A 52 0 5 (4) VRTE P oo it AR AR 2R 40 0 2 - 98 S R I 1) T2 DR UL, e 3] i
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