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Effects of Heavy Metals on Soil Respiration and Microbial Indices in Paddy Field of South China

ZHOU Tong, PAN Gen—xing, LI Lian—qing, CHANG Shang
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Abstract: Soil samples were collected from heavy metals contaminated paddy fields of south China, the CO, fluxes and the different variables
on microbial indices in high polluted and low polluted soils were investigated under laboratory condition. During 60 days incubation, the rate
of CO, released from soil was high and changed quickly in the first 7days, then came to a steady and lowly rate. The effects of heavy metals on
the emission of CO, from soil were the greatest in the first 7 days, and about 30.89%~64.37% of the total amounts CO,—C/OC were released in
this period. Soil microbial biomass had a complicated response to heavy metals contaminated in different areas, it could be lower or higher in
high pollution soils, nothing differences also be seen between high polluted and low polluted soils. Heavy metals also had remarkably effects
on the microbial quotient(C,;/C,,) and metabolic quotient(qCO,) in these areas, 4 area’s qCO, had a positive and 5 area’s microbial quotient
had a negative relation with heavy metals. Compared to microbial biomass, microbial quotient and qCO, were more sensitive to heavy metal
stresses, so when analyzed the soil respiration and microbial indices in different kind of soils and heavy metals stresses, microbial quotient and
qCO, were the first choose. The accumulation of heavy metals in paddy soil could also improve the contents of soil organic carbon.
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Table 1 Basic physical and chemical properties of soil

M5 KSR SOC/g-kg™ TN/g-kg™ pH(H,0) WHC/% 4+ C/N

FY-RL N29°57'414"E119°56'698"  15.97 173 5.24 0.56 9.21

FY-RH N29°57'158"E119°55'538" 2292 2.20 7.65 0.66 10.43

DX-RL N29°04'158"E117°43'811"  19.90 2.28 4.16 0.81 8.73

DX-RH N29°03'775"E117°42'673"  22.30 1.96 5.18 0.61 11.40

DY-RL N25°24'116"E114°18'782"  19.84 232 5.48 0.65 8.56

DY-RH N25°24'229"E114°18'955"  20.80 227 534 0.63 9.17

DBS-RL N24°28'235"E113°48'454" 1447 1.59 5.70 0.52 9.12

DBS-RH N24°28'241"E113°48'439"  18.15 1.81 5.04 0.57 10.01

CZ-RL N25°47'479"E113°08'830"  22.90 227 5.54 0.60 10.08

CZ-RH N25°47'192"E113°09'271"  25.94 261 6.49 0.66 9.93

ZZ-RL N27°49'808"E113°01'873"  17.46 1.87 5.45 0.56 9.34

7Z-RH N27°49'011"E113°02/843" 2372 2.50 4.86 0.73 9.49

1 : WHC=water holding capacity
#2 iRt HESERLE o ﬂﬁ%g%‘_ﬁ N
Table 2 Total heavy metal contents of soil WA, SR A SR T TR HLBR

FefhS  Pbimg-kg' Cd/mg-kg’ Cwmg-kg' Zn/mg-kg® YR B TR AP, ZERIRAOEG 7 d T A X
FY-RL  50.88:3.00 1.57:0.03 47.07:1.96 138.43:50.92 ARBREELBEFRETHLEITREEERER, Z
FY-RH  180.95+12.92 3.90:0.34 158.77+10.70 803.39+43.53 TS, 2R AHEHE K 1R LB, Y
DX-RL  9.86:6.06  0.810.14 459.61+19.11 94.57+17.21 WX DX-RH l DX-RL .MM ZZ-RH DU 2 1
DX-RH  63.61:241 153:0.08 470.06x11.79 163.90+15.41 N v I
DY-RL  64.87+2.35 1.20:£0.03 36.09+1.04 99.22+17.97 DY-RH4 A~ +-HEHF it , AR T oA+ S i 75 22 23
DY-RH  14601:129 10.07:020 107.41:1.75 418.26+4.50 d REE R BT R A REVR &R B H KA HIEPIR R, K
DBS-RL  64.37+2.90 0.80:0.04  33.62:0.05 122.06+3.12 A BRI HL X 55X AN TR 5 L B0 H X By 5B AR
DBS-RH  143.70:4.16 1.08:0.13  244.14:540 233.87+23.55 AR A R VR R B X U T S R 1Y
CZ-RL  51438:5.68 3.11:0.08  70.72:1.70 377.0739.78 A L e e "
CZ-RH  778.00+33.97 5.16:0.16 113.34+3.73 632.92:28.62 ST LA SR M TR AR B IR o TR A P
ZZ-RL 115141385 226:0.07 52.82:320 256231433 IR BE SRR, X v RESR PO L X A
ZZ-RH  121.48:478 3.870.11 48.98:2.00 258.20+8.97 48 Cu & B HM M K A9 38, T Cu WRER:

W R EIE N I bR, n=3, meanzstandard deviation,n=3,
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Figure 1 Soil organic carbon mineralization rate during incubation time
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Table 3 Soil microbial indices

B S BUEYRB/mg-kg'! BUEMRR/mg -k BUEYR C/N T HEERIFIR/CO,-C mg-kgsoil HUEEPIRBHN/X1 000-h™ BUEEPII/Crio/ Crx 100

FY-RL ~ 283.63+9.16b 27.65+4.90b 10.47+1.84a
FY-RH  327.33+16.55a 62.05+13.17a 5.41+0.99b
DX-RL  240.89+4.09a 25.15+2.88a 9.58+0.16a
DX-RH  153.48+3.37b 12.79+2.95b 12.37+2.41a
DY-RL  734.15+12.49a 65.07+2.57a 11.22+0.22a
DY-RH  177.11+6.55b 17.63+3.30b 10.03£1.54a
DBS-RL  91.56+10.58a 14.78+2.89a 6.37+1.60a
DBS-RH  87.78+10.07a 11.41£3.15a 7.91£1.19a
CZ-RL  199.85+19.98b 18.23+5.71b 11.62+3.21a
CZ-RH  367.41+29.75a 54.88+7.56a 6.80+1.21a
ZZ-RL  224.96+14.68a 30.85+8.43a 7.87£2.47a
ZZ-RH  221.63+19.55a 23.68+3.93a 9.47+1.10a

345.27+60.38b 0.84+0.14b 1.78+0.06a
458.28+5.38a 0.97+0.04a 1.43+0.07b
515.47£90.90a 1.69+0.22b 1.21+0.02a
549.07+63.31a 2.48+0.26a 0.74+0.02b
454.26+59.13a 0.43+0.05b 3.70+0.06a
398.98+40.74a 1.56+0.10a 0.85+0.03b
261.66+33.90a 1.99+0.16a 0.63+0.07a
174.98+12.57b 1.39+0.06b 0.48+0.06b
587.82+88.84a 2.04+0.13a 0.87+0.09b
617.05+£96.33a 1.16+0.08b 1.42+0.11a
276.07+26.19b 0.85+0.04b 1.29+0.08a
767.21£39.97a 2.41+0.09a 0.93+0.08b

T : AR — X AR R /NS T RN M XX AR ¢« 103022 718 B KT (P<0.05) , R U R P AR R, n=3,

Note: different letters following means in one column of the same area indicated significant differences by T-test(P<0.05) ,mean + standard deviation,n=3.
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