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Effects of dimethomorph on soil respiration and microbial diversity

ZHOU Dongxing, DENG Jie, LI Jing, WU Xinhui, RONG Guohua,SU Ye,SIQIN Bilige

(College of Resources and Environmental Science , Northeast Agriculture University » Harbin, Heilongjiang 150030 ,China)

Abstract:[Objective] The study investigated the effects of dimethomorph on soil respiration intensity
and microbial diversity to provide guidance and scientific basis for reasonable application of dimethomorph.
[Method) Two kg tested soil was collected and dimethomorph at different contents was applied to have ini-
tial concentrations of 5,10 and 25 mg/kg,respectively. No application of dimethomorph was used as blank
(CK). Soil respiration intensity was measured using CO, absorption spectrometry,soil microbial communi-
ty diversity and carbon source utilization (AWCD) were determined by BIOLOG ECO method. Finally
principal component analysis (PCA) was used to analyze the utilization of 31 carbon sources by dimetho-
morph with different contents. [Result] Compared with CK,dimethomorph had significant inhibitory effect
on soil respiration intensity. As the increase of dimethomorph content and number of application, the inhibi-
tion of soil respiration intensity increased. The first two application at concentrations of 5 and 10 mg/kg di-

methomorph had no significant effects on soil microbial diversity index. After the third application, Shan-
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non index and Meclntosh index significantly reduced while Simpson dominance index had no significant

change. Compared with CK,the 25 mg/kg treatment deceased soil species Shannon richness index,Simpson

dominance index and MclIntosh index overall after 1 —3 applications. After the first application, low con-

tents of (5 and 10 mg/kg) dimethomorph had less impact on soil AWCD, while high content (25 mg/kg)

dimethomorph had significant effect on soil AWCD and the metabolic activity of soil microorganisms was

inhibited. After the second and third applications, soil AWCD decreased greatly in all treatments and inhibi-

tion of soil microbial metabolic activity enhanced. Application of dimethomorph affected soil microbial car-

bon source utilization and soil microbial community structure. [Conclusion) Compared with low dimetho-

morph levels, high dimethomorph levels had higher inhibitory effect on soil respiration,changed the soil mi-

crobial community diversity,and increased the utilization rate of carbohydrates carbon sources.

Key words: dimethomorph;soil respiratiom intensity ; BIOLOG ECO method;microbial diversity
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Fig. 2 Effects of different dimethomorph concentrations on Shannon species richness index
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Table 1

Effects of different dimethomorph concentrations on Simpson dominance index

it FH UK 4 IS i/ (mg » kg™ D) I 7 B E] /h Incubation times
Frequency Content of dimethomorph 96 120 144 168
0(CK) 0.96140.031 a 0.96340.022 a 0.96410.022 a 0.9664-0.038 a
1 5 0.96740.018 a 0.96440.028 a 0.97340.029 a 0.96740.031 a
10 0.96340.021 a 0.963740.036 a 0.96640.035 a 0.96740.025 a
25 0.9624+0.017 a 0.96640.015 a 0.966+0.011 a 0.96640.036 a
0(CK) 0.96540.045 a 0.9644-0.034 a 0.96240.032 a 0.96340.031 a
9 5 0.96740.031 a 0.96740.013 a 0.966+0.014 a 0.96740.014 a
10 0.96540.022 a 0.96840.036 a 0.964740.035 a 0.96640.012 a
25 0.96540.023 a 0.95640.028 b 0.95440.018 b 0.95640.026 b
0(CK) 0.9634+0.012 a 0.96340.022 a 0.96440.018 a 0.96440.042 a
3 5 0.96740.030 a 0.96740.011 a 0.967+0.011 a 0.96640.035 a
10 0.96740.012 a 0.966740.036 a 0.9514+0.036 b 0.95240.051 b
25 0.966+0.036 a 0.9524-0.025 b 0.94540.033 ¢ 0.9414-0. 045 ¢

T - [R50 B 5 AR AN ) /NS 5 B3R R 28 5 3% (P<<0..05) . R 2 [,

Note: Different lowercase letters indicate significant difference (P<Z0.
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Table 2 Effects of different dimethomorph contents on McIntosh index

it Ve JR TN Ik 4/ (mg - kg D) Vit F W] /h Incubation times
Frequency Contents of dimethomorph 96 120 144 168
0(CK) 1.5240.008 ab 1.534+0.017 a 1.50£0.025 a 1.5240.016 ab
1 5 1.4840.016 ab 1.5040. 016 ab 1.5240. 046 a 1.5940.008 a
10 1.6140.005 a 1.5240.017 ab 1.51+0.005 a 1.49+0.016 ab
25 1.44+0.010 b 1.45£0.021 b 1.50£0.016 a 1.48+0.021 ab
0(CK) 1.50+0. 009 ab 1.50£0.012 ab 1.51+0.021 a 1.58+0.021 a
9 5 1.4940.012 ab 1.5940.008 a 1.5240.016 a 1.5640.025 a
10 1.61%0.016 a 1.4540.025 b 1.52+0.016 a 1.56+0.029 a
25 1.2340.008 ¢ 1.2840.009 ¢ 1.2840.012 ¢ 1.3440. 009 be
0(CK) 1.50+0. 025 ab 1.50+0. 025 ab 1.50+0.017 a 1.49+0.012 ab
3 5 1.2740.029 ¢ 1.3940. 029 be 1.3940.005 b 1.4140.025 b
10 1.11£0.039 d 1.38£0.012 be 1.314£0. 004 be 1.28+0.024 ¢
25 1.1640.025 d 1.214+0.092 ¢ 1.21£0.016 ¢ 1.2940.016 ¢
2.3 AEREXEBIDWI TIEMEWREBRERN X LI AWCD (ER W8/ 25 mg/kg M 15wk
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Jiti F )5 5 CK M EE, 5,10 mg/kg 4 B 15wk &b 2 1)
3 AWCD {E G 2 35 A2 Al WA 5 0 Bt 1 75

PRSP W AR . ZE58 2 ROMES 3 Wit
5.5 CK #H1,5,10,25 mg/kg # Ik 1wk b 21 - 58
AWCD B A S 25 W /N, 2 W Bl 5 it T ok i 3
T s ok e bkt - 28 AWCD {52 ) 8 S L X 1 g
A= Wy AU I P 1 4 o 1 P B SiR o A (] — B A T



126 PEAL AR AP R 2 2 i (A A BL 2 46
Mot b BT L BE A T E I R SE A, R AWCD A P A A D

L Al S 2 8 1 7 e o 32 W T 1 AR - S AR W)

x3 TEESEHEBOWMI L EMEMEE AWCD EH 0T
Table 3 Effects of different dimethomorph contents on AWCD value

it FH YKk L ]/ h W Tk M bk S B/ (mg + kg™ ') Contents of dimethomorph
Frequency Incubation time 0(CK) 5 10 25
24 0.22840.009 8 a 0.23040.0059 a 0.22440.002 3 a 0.18240.004 3 b
48 0.23640.007 6 b 0.240=40.001 6 ab 0.25040.003 4 a 0.207=40.006 7 ¢
72 0.25240.0154 a 0.25240.019 4 a 0.25540.008 7 a 0.21540.007 8 b
1 96 0.26140.015 8 a 0.26240.026 4 a 0.26540.004 5 a 0.24740.004 2 b
120 0.300%0.024 3 a 0.29240.032 1 a 0.290%0.014 3 a 0.28240.0321b
144 0.37240.034 5 a 0.36340.014 2 a 0.3094+0.021 3 b 0.30040.0345b
168 0.40840.048 7 a 0.39640.032 4 a 0.34840.042 3 ab 0.31140.023 4 b
24 0.23840.008 3 a 0.2254+0.003 1 a 0.17240.009 8 b 0.17740.007 6 b
48 0.27940.009 8 a 0.24840.005 6 b 0.2274+0.008 7 ¢ 0.20840.009 8 d
72 0.29040.012 3 a 0.26040.006 5 b 0.19140.009 9 ¢ 0.21040.009 3 ¢
2 96 0.33740.100 6 a 0.29440.007 8 b 0.20540.010 4 ¢ 0.21540.010 3 ¢
120 0.36340.021 3 a 0.30240.009 8 b 0.21140.0154 ¢ 0.22740.012 3 ¢
144 0.3754+0.019 4 a 0.32740.010 8 b 0.2194+0.016 4 d 0.25340.010 9 ¢
168 0.42340.023 3 a 0.32440.008 9 b 0.24640.015 3 ¢ 0.26940.024 5 ¢
24 0.33740.009 6 a 0.26240.009 8 b 0.1614+0.012 1d 0.19140.001 8 ¢
48 0.41040.009 8 a 0.2614+0.013 2 b 0.1654+0.0127d 0.19440.010 5 ¢
72 0.4234+0.010 6 a 0.26840.0109 b 0.17640.017 3 ¢ 0.20540.023 2 ¢
3 96 0.44440.013 7 a 0.28740.014 3 b 0.18740.018 4 d 0.24840.019 8 ¢
120 0.48540.017 6 a 0.35840.016 5 b 0.22140.019 8 d 0.29640.037 6 ¢
144 0.45940.019 8 a 0.42440.017 6 a 0.31140.020 1 ¢ 0.36240.0324 b
168 0.47740.020 3 a 0.46040.019 4 a 0.34140.019 9 ¢ 0.40140.023 4 b

TEIE G PR A NG F RN 22 5 B3 (P<0.05),

Note:Different lowercase letters in same line indicate significant
2.3.2 6 RBIRA NG Hra K4 K E T
WIS MRAE IR 7 96 h F SR My XE 6 S U Y
MG OL . H13 4 Al LI 26 1 YOt AL B . 25
W E N ok A O 5 mg/kg I, IR P X 4 Rk
) P 23 22 S B0+ 3 WD s Tt U b ke b S 2R ) 2
REPE 2 WA B /0N 5 24 0 THE U R 5 4 O 10, 25 mg/kg
] o e SR A A R R M) T 5 A e DT T
55 2 Yt AR RS 5 0 T A R A 5 meg/ ke A
FU » 5 IBE 1 bk 5 RO 10,25 mg/kg W, R BLUE

be Y ik

R4 FRSERHEDWALELTREEE 6 h/F

difference (P<C0.05).

Y%k i R AL W) R LA K T R 2 i U M) R 2y

BT TR R A A R R [ SR 3 Uit T Ad
B 55 2 YOt AL FAR 1L . 5. 10,25 mg/kg 4Bt

N ek b B, A 39 £l A W R e K AR A 0 R R R 2 B
B3 K. i AWCD %t 6 4 B3k # 28, 36%,
28.09%,28. 54 %0 ; 1 HERLA YN B R FRIR A Ik R
STl ) P 238 347 e AT o JE v X T R 2JS ik 905 R P 26
R B SR . AR P AL H S AR b, IR
Xof 22 SR ) R e A e 15 ) FH 238 0 28 A s B AR AN

EMEYX 6 KRN AE G AWCD Bt fi

Table 4 The ratios of six carbon source utilization rates to AWCD 96 h after treatments with

different dimethomorph concentrations %
Y ES Jiti J§ 1 Y% Spraying 1 time Jiti i 2 Y% Spraying 2 times Jiti Fl 3 ¥X Spraying 3 times
Type 5 mg/kg 10 mg/kg 25 mg/kg 5 mg/kg 10 mg/kg 25 mg/kg 5 mg/kg 10 mg/kg 25 mg/kg
A
‘ﬁj}%/k,ftu+% 17.51 17.22 16. 20 19. 48 22.57 23.54 28. 36 28.09 28.54
Carbohydrates
ﬁ%ﬁ& 17. 11 17. 60 16.12 17.56 18. 95 16. 36 16. 45 16.03 15.53
Amino acids
ZRY 16. 93 15. 85 23.30 17.15 15. 14 19. 98 16. 44 15.77 19. 31
More polymer
%@“ . 16. 33 16. 69 16. 00 15. 48 14. 14 12.57 10. 07 11.04 10. 34
Phenolic acids
BRI ) / -
- ) . 16. 04 19. 21 13.92 14. 48 13. 89 12.24 14. 80 13.51 10. 48
Carboxylic acid
16.08 13.43 14. 45 15. 85 15. 31 15. 31 13.89 15.56 15. 80

Amine
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2.3.3 31 AmBEARYG R H4H K 3~5 B 96 h FHUE Y ER I A S B PCA 453,
539024 5,10, 25 mg/kg Pk Ik 3 Uit A+ 3 )
X25 X28
1o (0)e) X6
X5
X21
X19 0
0.5 O X22
O
XY X9 O x18
X12 x3Q X8
3 X11 X24
= X100 X15 x70X3
X140 X264
X1T x4
05 Lk “ X23
- O X20X31
2 X13
X17  X29
—10t oo
—1.0 —0.5 0 0.5 1.0

PC1

X1~X31 4353 Sy IR R TP G <o il 40 ikl 80 a- R FUBIKE LI W L D-2F 2 — W Lo D-FUBE .3 W56 D- A 2 017 . D- AR | R 3 I D- T 8 B
N- 2T - D- 1 %5 e D- 81 4 e TR BT 2 Wl - 1-WE PR AR WD s Lo B D2 UM N BR W DR LB RS IR (2- R A R (A- R R R L R R TR
KRR va TEIRR D3RR LR AR L RA BRI IR (L AR R R L 2 808 LA H Al -L- A &R RS B e . T IERE
X1—X31:Pyruvic acid methyl ester, Tween 40, Tween 80,a-cyclodextrin, Glycogen, D-Cellobiose,a-D-lactose, S-methyl-D-glucoside,
D-xylose, I-erythritol, D-mannitol , N-acetyl-D-glucosamine, D-galactonic acidy-lactone, Glucose-1-phosphate, D, [-a-aglycerol phosphate,
D-galacturonic acid, D-galacturonic acid,2-hydroxy benzoic acid,4-hydroxy benzoic acid,y-hydroxybutyric acid, Itaconic acid,a-ketobutyric acid,
D-malic acid, L-arginine, L-asparagine, L-phenylalanine, L-serine, L-threonine,

Glycyl-L-glutamic acid, Phenylethyl-amine, Putrescine. The same below

3 5 mg/kg MEWEMDIAE T 3 UAL B RHERF 96 h AU A Wk R A A PCA 521

Fig. 3 PCA analysis of utilization of soil microbial carbon sources 96 h after 3 applications of 5 mg/kg dimethomorph
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Fig.4 PCA analysis of utilization of soil microbial carbon sources 96 h after 3 applications of 10 mg/kg dimethomorph
Hi Bl 3 AT, s Wk ok & O 5 mg/kg BF. ZETTERERSN 73,396 %0, K P AR T 25 FRAR IR L
PCA ZpHr3E42 0T 2 A F )84 B PCL F1 PC2, = thik/AKAL-& W 10 Fh, B IL R B M Z BY & 3 . &
Hy BRI 2 vk N 100%, Hih PC1 g 2 FR2E 5 B By R A e & 2 s PC2 B3 A 1 6 Fiik
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4 SR I BE RS I i 10 mg/kg B, PCA
AT ALEREL T PC1 ORI PC2 2 A~ E 4y, & 1 B
JETTERE N 100% . Hoh PC1 i 2By 2% BTk %
NT7.831% K Ay AT 25 BBk VR . H bR oK Ak
B 10 B IR FRIRIE A 4 B, 2 W) 3 Bl .
iR TS 4% 2 Bl PC2 /K EA43A T 6 Rk I

5 WUR M BEND k7 5l 25 mg/kg B, PCA

AT AEER B PCL f PC2 2 A E R —H 1 B
J BT R 100% , PC1 Fil PC2 43 Bl )2 B T ik U5
A5 S0 61. 328 % Al 38. 672% , Hith PC1 7K | 4%
i T 20 Fies s L FE IR LG ) 8 B, S 3L 1R 6 Flr,
RER AN 2 Fh . R 2 R Y45 1 Fls PC2 K
AT L] R R . 38 B it P A T R ek S B
ST A W 0 s R R DA R S A A )
TR .

X2 X3
1.0} 0O X20
X5 o . Oqg . X3!
X6 O X21 5411 ©
o X29 X18
X16
05 | X9
X13 X26
X15
a X14 X1
g o -8 PN
~X8 X70
Ox3
X28 © x24
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—05 |
<19 X27
X17_ 4 O
P X0
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Fig.5 PCA analysis of utilization of soil microbial carbon sources 96 h after 3 applications of 25 mg/kg dimethomorph

31 B

AT EERFEW i 7 d K = (5 mg/ke)
A5 Tt P B KT 1 498 O W iR B A — R AR R
(10~25 mg/kg) 4 Bk W vk XF 1 38 W % 55 1 75 00 )
YEFR . BEZE it P ] A 2K, 5 CKOAH L 2 Bk e mk
it - S W A A AT B S A B4R . Chen 267°0 %
B8 B R A M 0 R ) 0 ) AR ATk #)
30%~50% , Silva 47 % Bk B4 il V6 F A 4 o
50% . ABFFEH FEIR I W .5 ~25 mg/kg Mk
ek ik ot - 98 P U A 8 0 0 A R — A AR LR A
]l R A T R A K U e A e o B R A 0 A A —
FERREFEAEA LG T A S B R R+
BEGRAE Y o DT T B0 A 458 I I 5 B D55 o

AWESE A/ U 5,10 mg/kg i kM 0k
Jei Xof A SR A ) 22 BE P S AR AR B3 5 3 IR
F1 5,10 mg/kg # B0 B o Bl 5 - 398 v 0 Ik 0 opk
(1 B 8 . Shannon 4 Fh 3= & £ 45 UM Mclntosh 45 5k
55 CK A H A 2 25 B AIK L 17 Simpson {35 B 48 45
JC I AR . 26 W 22 U K 5 e 07 T R ok 58 Bk

T A YR R T DL B3 — B AR AR AN [
JERAHIE R . X5 Yu SRR 7 E S R
FAERFML, AWRHE 1T IRH 2 W25 3
W . 5 CK M EE . 25 mg/kg & &+ A4 4 Bt 10 ok ik
H + 4 Shannon ¥ F = & J¥ 48 %L . Simpson I % &
FEH LA I McIntosh $8EAAR B FEAK. 7T I Aig
Jiti LUK » i 2 47 T el b ) - 98 43 A= 0 14 W 3 1
FHUT S, A 9 2 M 1 32 B0 0 35, X 5 ak e
U g e — B, R R AT RE A a0 I N
AYET I A IR W B b B T A
AT P A I M A I e R AR 9 i TR A R LT 4y
WA R Y 5

AWEGE L AES 1 WOt R I (5, 10
mg/kg) # BE WD ik 5 Y X - AWCD {52 i 45 /N
15 T o (25 mg/ k) 47 kIS bk X 13 AWCD {52 i
B okt = G 0 1 A T A S A s 7
552 WIS 3 Wit G . 5 CK AH EL, Toie 2 IR 7% &
T2 P i O I N bk Ak P - 3 AWCD i B AR 3
VN s Tk L b Sk = 39 B A AR T e ) 0 )
B AT FE LS B3 W il FH O ok e ok g AR T 4
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Tk A 0 )P 05 ) B8 0 B SR AR A W R i 45 4 5 B
A Tl FH UK 380 s SRR W X e K AL W4 Bk
TECFR) ) T 23 328 T 464 00 %o 3 TR D 19 TR 2K ok YR 1) A1)
AR R 2 WY 05 TOE 1 Ok 14 e P W S S 1 - 4
AR PR R A T 5. BROCoC SR IESE T
TR T 6 A 2 R — e P R A T A 0 A

TIEBCE MR I RE SRR . R oK &
YIRERIRRESS HE 2 5 R RUEY B G s, B
B WA o TR I  B2R% FE B4 20 T P L T A AT A Dy
B DAt AL A I AR

4 4 ®

1) s Tt U 0~ S P I 5t 38 AR A T A2 A 400 o
P s L FG 55 g it FH O 08 22 40 o £ P i

2) Z Wt G A 4 (5,10 mg/ke) s i 1 ok 2
BROXS  E R A Wy T v W0 b B LA R — AR FE A
[ 7 JBE PO 4T0 S 1 D T e 55 ik (25 mug/ k) M T 1 o
AN T TL U - 39 23 % - S A W B v 22 R AR 7 A
B IO (EEE

IFES 1 Yt e » RA & (25 mg/ke) i
1ot M koS 38 AWCD {E2 0 W S8 %) 39l A i
AR VA B S A0 A s 626 2 ORI 3 UKt
Ja > TG AR A (5,10 mg/ke) i 2 A (25
mg/kg) . i I 1 ok A B - 3 AWCD {5 B K 2%
ZAN o 2 W LR A S Gl A Ay AR O A A A0 o A P k2
5

A Tt P 4 T LG O 2 1 = S AR W e YRR T
2N o S8 Bl 2 W B i 4 ) JHG v o SR Rl 2 W R s K
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