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Effect of Atrazine on Chernozem Soil Microbial Activity in Semiarid Region of Northeast China

SONG Ri, LIU Li, WU Chun-sheng, MA Li-yan

(College of Agronomy, Jilin Agricultural University ,Changchun 130118, China)

Abstract: The objective of the study was to investigate the effects of addition of atrazine to the soil on soil microbial biomass carbon,C and N
mineralization in soil,,dehydrogenase activity and urease activiy of chernozem soil in semiarid region of northeast China. Atrazine was added
to chernozem soil to obtain a range of concentration in the soil from 0.5 to 800 pg- g'soil through a soil culture experiment. The soils were in—
cubated at(20/15+2)°C day/night air temperature (12-h photoperiod ) for 1/3, 1, 3, 9, 27, and 54 days in the growth chamber. The results
showed that addition of atrazine to chernozem soil increased significantly soil microbial biomass carbon (P<0.05),increased significantly the
C and N mineralization in so0il(P<0.05),and enhanced significantly dehydrogenase activity(P<0.05 ). In most cases, the differences of urease
activiy in soil between atrazine treatments were not significant (P>0.05) at the different incubation time. It was suggested that atrazine is able
to increase soil microbial activity of chernozem soil in semiarid region of northeast China. It was concluded that urease activiy in soil cannot
be considered as an index of soil microbial activity while soil microbial biomass carbon,C and N mineralization in soil,and dehydrogenase
activity in soil are more sensitive to the microbial activity variation in response to atrazine addition in chernozem soil of semiarid region of
northeast China.

Keywords: atrazine; microbial activity; semiarid region; chernozem soil
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B, K E ARG I &2 250 mL 43k e
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Table 1 Atrazine concentration( g+ g™ soil) of the soil

after the incubation

b3 BeZEHTE)/d  Incubation time

Treatment 1/3 27 54

0(CK) 0.02+0.01 g ND ND

0.5 0.28+0.05 0.15+0.03 g ND

1 0.43+0.08 { 0.27+0.07 £ ND

10 427+1.11 e 0.87+0.08 e ND

50 44.23+3.56 d 2.32+0.07 d ND

100 88.32+4.89 ¢ 48.21£3.60 ¢ ND
500 432.34+10.11 b 343.12+12.76 b 0.89+0.04 a
800 740.10+12.23 a 423.23+10.54 a 1.12+0.08 a

T BUE R P ehpifE 22 | RSV BUE AR R 70 26 I 22 1 Hods
5 E(P<0.05), ND FrR A 2] Bl e
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BT e b 2 TR IR AR, — I P 25 5
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F Bl IR A, 4% A 21 - SRR BT A bt A
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BR B A B s (E, Horh i KR i 800 g
¢7s0il IK %] 69.6 mg N -kg'soil , i & & T (P<0.05) H:
AAEER L VR 0.5~500 g - g 'soil BTAERE LR A B AE A
54 d AR B i B 25 = T (P<0.05) X,
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Table 2 Effect of atrazine on cumulative carbon mineralization in soil (mg C-kg™soil )
psi HigRi$E)/d Incubation time
Treatment 173 1 3 9 27 54
0(CK) 1243 a 1843 g 32+8 ¢ 102£15 h 183+11 f 343+14 ¢
0.5 1244 a 265 f 43+7 123+11 g 199+11 e 358+11 b
1 1316 a 3413 e 535 e 143+14 20313 e 358+12 b
10 154 a 452 d 65+6 d 15513 e 223+13 d 370x14 b
50 14£3 a 54+5 ¢ 704 ¢ 168+16 d 243x11 ¢ 378+12 b
100 155 a 65+3 b 73+8 ¢ 178+12 ¢ 261+14 b 388+16 b
500 1443 a 69+4 b 864 b 186+13 b 278+15 a 393+15 b
800 13£3 a 82+5 a 97+6 a 197+12 a 287+15 a 424+18 a
TE BUH AR VA E bR ERE , IR — 3 7] — 35 FR I R - RAR R, R 28 HUEAE P<0.05 /K- EARRE . FFE .
7 3 P IR R L E (mg N-kg'soil )40\
Table 3 Effect of atrazine on cumulative nitrogen mineralization in soil (mg N-kg'soil )
Kby BeFEIFE)/d Incubation time
Treatment 13 1 3 9 27 54
0(CK) 1.840.4 a 2406 g 4.6:0.8 g 14.8+12 h 269:1.7 g 40.7£1.6 £
0.5 1.9+0.2 a 3.9+0.7 £ 6.1£09 f 17.8+0.6 g 29312 f 504+32 e
1 1.9+0.4 a 5.0+0.7 e 7.6+0.3 e 20.7+1.5 29.9+1.9 50.9+1.8 e
10 2.2+0.5 a 6.7£0.8 d 9.3+0.7 d 22.5+14 e 32.8+1.2 e 52.1+£2.2.d
50 2.1+0.3 a 8.1+0.6 ¢ 10.2+0.7 ¢ 24.3+1.7 d 35.7+1.5d 54.2+2.5d
100 2.3+0.4 a 9.6+0.5 b 9.3+09 d 25.8+1.2 ¢ 384x1.7 ¢ 60.4+2.7 ¢
500 2.0£0.1 a 10.3+0.7 b 12.3+04 b 27.0£1.2 b 409+14 b 66.1+2.3 b
800 1.9+0.1 a 12.2+0.8 a 13.9+0.7 a 28.6+1.5 a 42.2+0.7 a 69.6+2.8 a
R 4 PFRLERT TR E R (ng C-ke'soil ) B2
Table 4 Effect of atrazine on microbial biomass C in soil (mg C+kg'soil )
b BEFE0HE]/d  Incubation time
Treatment 13 1 3 9 27 54
0(CK) 186+12 e 189+11 e 201+14 d 210+20 d 221+15 e 229+12 f
0.5 230+17 ¢ 24249 ¢ 31515 b 31912 b 320£12 ¢ 321+6 ¢
1 204+16 d 215+8 d 448+17 a 452+14 a 41116 a 362+8 b
10 260+12 b 268+13 b 319+16 b 324+14 b 374+16 b 41112 a
50 302+11 a 272+14 b 319+20 b 32715 b 32717 ¢ 330£11 ¢
100 272+14 b 296+16 a 277+14 ¢ 279+12 ¢ 292+13 d 294+15 d
500 227£13 ¢ 245+14 ¢ 287+16 ¢ 292+11 ¢ 280+14 d 265+12 e
800 19119 e 18112 e 17649 e 1719 d 160+9 e 148+13 ¢

AREFEFRI, iR R AR i R A W
B QLAY ST BT it FH R 00 5 DS e Ay
i T S A T4 R R - AR S Bl e A B
1L SR Wy R e A, 15 ok 26 420 B ) BT
FER AR T 300 Gl A AR A A A 1 M) e ) K
5 T re v RE By A B v, SRR e
A, 3302 H T A MDA AR AN R 2 WAL ot v HE B et

=)

RO R BRI T, B TR F L g e
KAy A BT 2, R R BRI RO AL R i
2.4 BUfFRLEXS T IENRESE 1R

AR E VKRR AE T 52 O B2 S, A A)
WA BB, 3 ahiy B Hs B A A E 3 BE
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FNERHY B Hy v (RS 508 72 Y i 1L
AT JE TR 5 GetR I 25 VIIAH DG o Bk B39 B A i
X A R BGE M semn 25 R AN 5 R o BaREhr i A
PP, FEXFREA L, R IERREGE T S R
(P<0.05), )\ - S5 g il 1% 1 sh A AB A B, X IR
5 A e N RS D N N 1 oY G A (BN SRS
AT Ak 2 - SR ORI 1 7 B 5 B ] T BRI
FERGFE 54 d B+ SR BTG VERE BB AK, X BRAb 3
0.67 mol NH; =N - g soil -h™", Jill A [] 57 52 Brf 47 e
AEFEHg 0.16~0.22 pmol NH; =N - g soil -h™', L%
I, A58 5 R R0 B R 45 Ak R ) - 39 M
f25 SRR B B K (P>0.05 ) o S ANBHE I 2 - 43
ORI 1 S L G 43, 2905 79%~89% , FF -3 E
B A AT HILTRUR L [ A 20 PR g0 PRk g ik
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T IERRBEE 22 5
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58 (P<0.05) (3 6), I HLr A &b 38 1 458 i S 7% 1 Pt
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LTRSS AE W v RN U R IR e eR NI o e
TR T P A e ) R RN A 2 R AE 3 5 T Bl
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S SR | S P e A L SRR 1l
i SR At S X BT R AL 3 SR R 1
SFARPR 8GR T RS SRR M Ak B
PN W RS R T L SRS AN 1/E7bﬂﬂﬁa—u
DCRAAT 4 IR E VIS PERITE AR , A B BERBURR
W PSR R L ERR B 1 25 52

(CIESEOAS DU VR W 7/ iD AR S R
PEVERT, RIVBT A e s i 2 £ vp, m i 25 i v (P<
0.05 ) e fol = Wy i e , 3 L Stk K U Tl e, 4

F 5 PUHFRLEXS T2 ARERE 14 (mol NHi-N- g™ soil-h™) 550
Table 5 Effect of atrazine on soil urease activity( umol NH;—=N+g™' soil+h™)

by B: 320} E]/d  Incubation time
Treatment 13 1 9 27 54

0(CK) 0.64+0.03 a 0.61+0.04 a 0.62+0.01 a 0.65+0.08 a 0.60+0.05 a 0.66+0.01 a
0.5 0.47+0.03 b 0.41+0.07 b 0.32+0.02 b 0.23+0.05 b 0.23+0.03 b 0.22+0.02 b
1 0.500.05 b 0.41+0.05 b 0.33+0.02 b 0.21+0.02 b 0.23+0.03 b 0.20+0.02 b
10 0.45+0.04 b 0.36+0.04 b 0.29+0.02 b 0.22+0.02 b 0.23+0.07 b 0.21+0.04 b
50 0.46+0.03 b 0.38+0.08 b 0.32+0.06 b 0.20+0.04 b 0.20+0.04 be 0.18+0.03 be
100 0.48+0.06 b 0.39£0.03 b 0.32+0.03 b 0.20£0.04 b 0.18+0.03 ¢ 0.16+0.04 ¢
500 0.48+0.03 b 0.40+0.03 b 0.30+0.04 b 0.25+0.03 b 0.25+0.02 b 0.20+0.01 b
800 0.500.05 b 0.410.06 b 0.32+0.03 b 0.25+0.01 b 0.23+0.04 b 0.21+0.05 b
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Table 6 Effect of atrazine on soil dehydrogenase activity(pg INTF-g™ soil-h™)
i RKiFEmE/d Incubation time
Treatment 113 1 9 27 54

0(CK) 0.27+0.03 d 0.29+0.05 d 0.35+0.01 d 0.38+0.03 d 0.39+0.04 d 0.62+0.09 d
0.5 0.43+0.04 be 0.46+0.07 ¢ 0.49+0.06 ¢ 0.51+0.04 ¢ 0.63+0.05 ¢ 0.90+0.07 ¢
1 0.40+0.04 b 0.46+0.08 ¢ 0.50£0.05 ¢ 0.51+0.05 ¢ 0.61+0.04 ¢ 0.82+0.06 ¢
10 0.39+0.05 ¢ 0.41+0.04 ¢ 0.47+0.04 ¢ 0.50+0.05 ¢ 0.53+0.04 ¢ 0.79+0.07 ¢
50 0.37+0.04 ¢ 0.39+0.04 ¢ 0.47+0.05 ¢ 0.48+0.03 ¢ 0.49+0.04 ¢ 0.82+0.07 ¢
100 0.58+0.07 b 0.58+0.03 b 0.60+0.04 b 0.71+0.03 b 0.82+0.03 b 1.11+0.08 b
500 0.55+0.07 b 0.57+0.05 b 0.65+0.05 b 0.76+0.04 b 0.80+0.08 b 1.08+0.06 b
800 0.98+0.08 a 1.06+0.08 a 1.20+0.03 a 1.22+0.08 a 1.31£0.12 a 1.41£0.13 a
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