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Biological activity of dimethyl disulfide and its effects on soil nutrients
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Abstract The toxicity of dimethyl disulfide (DMDS) to soil nematodes and soil-borne pathogens were evaluated
by laboratory bioassay, and the effects of different concentrations of DMDS on soil physical and chemical proper-
ties and soil respiration were compared in order to explore the feasibility of DMDS as a new soil fumigation agent.
The results showed that the LDs;, of DMDS against soil-borne nematodes and Fusarium spp. were 4. 743 mg/kg
and 1.513 mg/kg. respectively, showing that DMDS had a good biological activity to nematodes and Fusarium
spp- Soil physical and chemical property data indicated that DMDS could significantly increase soil ammonia nitro-
gen content, inhibit nitrification process, reduce the production of nitrate nitrogen, and improve the level of plant
absorbable nitrogen. The contents of organic matter and electrical conductivity in the soil treated with DMDS
were significantly higher than those in the control soil. The pH and available potassium content of the soil treated
with fumigant were lower than those of the control. In addition, the available phosphorus content in fumigated
soil was lower than that in the control, but there was no significant difference between DMDS treatments and the
control. The substrate-induced respiration test of DMDS fumigation indicated that DMDS could inhibit soil micro-
bial biomass in the early stage of the experiment. These results can provide a theoretical basis for guiding the sci-
entific application of DMDS and making a scientific evaluation of the effect on soil microbial activity.
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Microsoft Excel 2003 221 4% .

2 FHRE5HM

2.1 DMDS XJ1R &%k B K 15 9% B R & T E

MFE 1 0] 1, DMDS X} 4 77 1% J& #9 LDs, hy
1. 513 mg/kg, X R 45 2k By LDy, ly 4. 743 mg/kg,
95% ' {5 IX 8] 4% 3 R 1. 049 ~ 2. 011 FI 3. 804 ~
6. 013 mg/ kg, FeH] DMDS % HIS5LE i e 7] 14 8 2 A7
BAFMIBHERCR . 3 2 B, ARV ) DMDS X
S5 M S ] TR i RN R TR B A R R B B TR ROR
AR b DMDS ¥ B2 i = 1 . A3
WeE A 20 mg/kg B, X AR 45 4% i BUSE 1 H B
77.93 %6, XTI TR R APk 88. 20 , 1R R
JRAINTIZEI Ay 21, 7%, e nT W, A )it 24 7
T, DMDS X85 W R B3k 25 . i 100 mg/kg (A%}
HEZG R e Xk 2 T, i ) TR P B A R
R 70. 94%.68. 2%F1 26. 0%, H. 20 mg/kg DMDS X}
A AR ) T B W B IA ORI T 100 mg/ kg BEME
JB 17 100 mg/ kg WEM I 55 AN [k B DMIDS X 25 14
JEBHIBHARCRIIAR R B % 25 7, 453K DMDS /]
AR AL AR G5 2 s RN ) T LR T T HL
VEFIARXS T2 A8 A A 245 e s JRle s R 2 4 T 20
mg/kg ) DMDS F1 100 mg/ kg (1] 10 70 BEMEBERTTRL A 6}
PERE ) B DA SR A BAR  n] TSR X DMDS Al
A Pt Py SRR LI AR G e R T 7

&1 DMDS Xt LiEhRIIFEML BT ER N EFTTE

Table 1 Dose response regression equation of DMDS to Fusarium spp. and Meloidogyne spp. in soil

HYFhIE bEFRAERR LDso/

95 % B {5 XAl /mg » kg !

. . ) F P
Species b+SE mg * kg ! 95% confidence interval
i J]# )& Fusarium spp. 0. 9350. 089 1.513 1. 049~2. 011 110. 163 0. 000 5
MeEL i Meloidogyne spp. 1. 60940. 171 4,743 3.804~6.013 88. 741 0. 000 7

x2 DMDS M tEHRZR FEINHEMESHEERMMHIZER"
Table 2 Inhibition effects of DMDS on Meloidogyne spp. , Fusarium spp. and Phytophthora spp. in soil

HREE Lk U8 Meloidogyne spp.

T &)@ Fusarium spp. PETE R Phytophthora spp.

DMDS/ el N ——— r—
mg * kg~ A IS S TQEZI‘EE%E/% R/ cfu s g! TW%‘JK/% WVEEL/ clu - gt TFE?EIJ%E/%
No. of dead nematodes Corrected mortality ~ No. of colonies Inhibition rate No. of colonies Inhibition rate
CK (67132)c — (18+4)a — (23£6)a —
0. 625 (88+10)c 3.62 (124+12)b 36. 4 (21£6)a 8.2
1. 25 (113£50)b 12. 82 (9£5)be 49.1 (21£10)a 8.2
2,5 (120£50)b 15. 40 (8+2)bc 56. 4 (20£4)a 8.7
5 (147+95)b 25.32 (6£6)c 68. 2 (20£2)a 13.0
10 (227+25)ab 54. 76 (5%2)c 72.7 (19#£5)a 17. 4
20 (290£20)a 77.93 (2+1Dd 88. 2 (18£5)a 21.7
IBEME i fosthiazate (276+21)a 70. 94 (6+4)c 68. 2 (17+4)a 26.0

D) R P IE - FRiEDR . N=3. [RIZIAIRE TR R A BRI R Duncan BT AR 22 54 50 22 5 3% (P<<0. 05), I,

Data in the table are mean®=SE, N=3. Different letters in the same column indicate significant difference at 0. 05 level by Duncan’s multiple

range test. The same below.
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2.2 DMDS xf+IER 4L 14 B 5200
2.2.1 DMDS X +EARXNE N

MF 3 AT LLE M, 5% BAE E, AN ) vk B
DMDS 7 b3 )5 + 3 NH —N &34 AR

FEEEIIN . NO; — N 5 i X4 Bl A i 4 4 il =

Bifi s DMDS Ve B 1) 384 Jin 48 44 52 30 o A1 ks 2, 2 1A
DMDS fig# il -8 rp il fb i £, 3 in NHE —N &%
. BHERERA S RN NHS —N M NO; —N &
ML ARFEVEEE DMDS B2 HigEh T RA S B S
XRS5,

&3 DMDS B#xXHIEW A& ERFI

Table 3 Effects of DMDS fumigation on the content of mineral nitrogen in soil

DMDS/mg « kg ! NH; —N/mg « kg !

NO; —N/mg * kg !

B JfA/mg « kg !

Mineral nitrogen

T feam 2/ %

Inhibition rate of nitrification

CK (6. 00£0. 83)¢c (49.4940. 64)a
0. 625 (6. 464-0. 65) b (46.12+1. 71)b
1. 25 (7.9340.7Da (47.85+1. 31)ab
290 (7.1140. 54)ab (48.0340. 87)ab
5 (6.1840. 53)be (48.8140.56)a
10 (7.7740. 42)a (47.5540. 71)ab
20 (7.7474-0.61)a (49. 18=40. 36)a

(55.49740. 76)ab -

(52.58=40. 85)b 6. 80
(55.7840.91)a 3.31
(55. 14+1. 26)ab 7895
(54.994+1. 02)ab 1. 37
(55. 3240. 46)ab 3.92
(56.9240. 52)a 0. 62

2.2.2 DMDS Z % 5t + 3 A 808 3 A A LR
A& fr pH W%

MF 4 AT LLE AR [FHREE DMDS FEZEA + 856
AR & e A N TRV RR BE 5200 , 20 mg/ kg DMIDS B2
JE AR bk 54. 33 mg/kg, HoX HEBE AN 5. 4320, 1H
ANFR BE TR AR B 1 25 22 5. AN [k B DMIDS 4k
PR 3 v USR8 AR T IR A g,

TR LI T E R 202, X R
FHEE  DMDS b P -3 sp o ML 1 75 134 583 v )
IR (0. 625 mg/kg DMDS BRI , IF A AL #ive i
FIREIITE N, 1. 25~20 mg/kg DMDS 4bF 5 1 158
pH 2} 6. 74~6. 85, B ELTXHRZH pH, DMDS fb#i
Je g o I 2 R T A (0. 625 mg/kg DMDS
BRI o B b FIR B (358 i 3 i

sbA )

Table 4 Effects of DMDS fumigation on available P, available K, organic matter and pH in soil

DMDS/ AW/ mg « kg PR /mg « kg ! AP/ mg » kg™! o B /s« om !
mg * kg ! Available P Available K Organic matter P Electrical conductivity
CK (51.5347. 36)a (199. 38+29. 47)a (8.53£0.83)d (6.9740.13)a (203.00%38. 29)c
0. 625 (46. 6046. 01)a (165. 63+6.88)b (9. 70£1. 45)d (6. 9240. 03)ab (201.5041. 29)¢c
1. 25 (41.5049. 3Da (164.38+12. 14)b (10. 70£2. 33) be (6. 8540. 02)be (214. 2540. 96)b
1285 (43.98+16. 60)a (161. 88+10. 28)b (10. 83=£1. 40) be (6.7940.01)cd (217. 25+1.500b
9 (50. 5542. 00)a (155. 63+6. 25)b (10. 057£0. 97) be (6.7640. 03)d (220. 00+1. 63)b
10 (46.13=+1. 25)a (162.50£E7.36)b (13.53=£3.05)a (6. 7470. 03)d (223.25740. 96)b
20 (54.33%7.13)a (141.884+9.13)b (12. 70£1. 19)ab (6.86=40. 04)be (471.5048. 54)a

2.3 DMDS X+ 52 0% 4% F B 22 0

&1 AT RAE t, L3RR AR 5 DMDS 4b 2§
W BE AR R YE R VR Sy 0. 9081, Fifis Rb 3k Fif
3G, 158 CO, A BURFEAR, 1B DMDS Xf +
SENEIRATAMEIVE . CO, 7= A i R A S ke -+ 3734
AW AR R AL AR DMDS &b B 5 % 358 b i
AT AR S O v B R e %o b S AR Yy 41
TR B

3 &SIt

3.1 DMDS XREZL B R T ERERNEENE
DMDS 22 7% % 4 1% 955 Jirt 26 e F i ) & 5w Y

LDso %3 5 f 4. 743 mg/kg 1 1. 513 mg/kg, Ui B
DMDS TEfIRHE B2 T B A S B ia v 7 AR 45 2 H ik
TI B . ABRAEAS RS W B 3 [l PN X 92 25 TR
Y BITEBCR AN » B/ AT 5 At 245 0] BB ok 1
SR X095 i TR B I BT IA BOR . A AT R, 20 mg/kg
DMDS 5 50 mg/kg DZ 15 F )95 %5 14 J& 1 14
il R Ak H] 88%M,
3.2 DMDS EEX HERRMZM

DMDS B Ab )5, + 3k NHAT —N &5
Xof BEAH LG YA 15 o T A A 4 G RS2 B ).
feid A4S NHI — N 7657 RS 020 R  fiF b4 v 7
TEALEL NO; —N [ F2 , X Se 41 17 X - SR 5% 1k



46 B2 11

SROCBLAE : W R A AR WD TG PEPF A Xt L3857 23 B « 155

WO EEL A H KRR — AW E R FEEH. =X
HE SRR ZE R S 7 A0 B il A AT T A &
AR X2l e TR O NH —N
AR (W) DR A2 1o 7K 6 SR 2 O e 3
PRI X 8 25 1) IR AT R ol A 0 T RO R O RE T - B2
T IR AARCR . AN AR PR AR A R
P 13 NOy —N i B, i ] LA
NO; —N B R A AR AR Al (e A
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5 53 A 7 SRUIE A 200 P I A B g gL SR
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W
H N
T T

N
T

y=33.296-0.758x
R*=0.908 1

o O
T T T

S N H
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Fig. 1 The production rate of CO, at different

DMDS concentrations

3.3 DMDS EEZ +IEFHB.ELH. GRS
£ pH &

JITREARR S AH R e B I 35 22 5% . SR W] DMIDS %
A WY SR BUE R R BN . ARIME DMDS
B SR R R (E MR R W) I L 2 S AR A
(RTINS R & 5K T 116 mg/kg
XA 38 7= AN B R T 20 mg/kg DMIDS 4k 35
b EH S i AR ARE D 141, 875 mg/ke. IR
6 ¢ B8 L BT P9 0 5 AR AS 2 T A 0 D S k™
EAE 7= S 2 75 3G I 5 55 i AR DN A 2
M, DMDS S2% 5 A HUBT & 8 T » S i AL
ANERE - AT RE Dy DMDS b -+ S RAE W) 14 £ A7 B
ST BRSSP 0 T i i AR Y A ) 5 %
A HUBRECE) e b i T A LB A
b3 pH 7RG [ B IR TR 46 P
S ot 3 ] - SR P S8 pHL 6. 5~7. 5
Db A e 0 BR 2 A4 BREH pH JE Dl 6. 74~

EYIER . T3 RS RO &8 f
oK ML ARG NE R DMDS FEZ8 b B ] 1 4
SERE TS S NI T TR R A G
H DMDS i B£8R, #0075 FH A
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I A ISR e R R e
EFEEMEN, ZIPh LR 50 E SRR fE
HLSN . S A S SRR T R
W RIEE R ] T - S A 036 e, I ELO - S
(SR T B s K8 AR . 0. 625 mg/kg
DMDS Kb f5 38 0 W 3 3= 5500 BTG (i 22 5% Bl
F DMDS ¥ B2 9 35 i, 1 B 0 W G 32 38 T BRI, 3R
] DMDS 7r 2 2 )5 W1 AR T I3 s 1 .

XPIRE A5 R0 A & B, DMDS 52 2 i BERE 6 A7
SO B IE A% T 2 RN TR TR B RE 24 0 -
e NH —N B & 01l NO; —N 1= A4 42 5
FEPIXT A ZE PR 2, I B 1 34 B 8 bR JF IR
AR RS BB 78 5 IR R A I FAEY A
. JFH . DMDS X 38 i 0= 9 0 40 4 4 P A Bl
e PR A RE g s . A WS i DMDS 7876
PRI TR T (R R 2 191 43 701y 1. 05~6. 66 d
F112. 63~22. 67 d', F2 8] DMDS %} 1 3% i 24 ¥y
A B TG L IF A DMDS (1t AN 2518+
HEFRER A RIZN AR AL . TR DMDS 5 7R B BE A 3%
A2 AR T A AR 1) LR R A K
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