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Effect of Lanthanum on Microorganism Population in Red Soil of Planting Legume Chamaecrista rotundifolia
WANG Yi—xiang', JIANG Zhao—wei'?, WENG Bo—qi', HUANG Yuan—fang’

(1.Agricultural Ecology Institute,Fujian Academy of Agricultural Sciences, Fujian Engineering and Technology Research Center for Hilly
Prataculturae, Fuzhou, 350013, China; 2.College of Resources and Environment, China Agricultural University, Beijing 100094, China. )
Abstract: Effect of Lanthanum( La )on the microorganism population in red soil was studied by pot culture experiment of forage( Chamaecrista
rotundifolia). LaCls; was applied into soil in plastic pots during the branching period of Chamaecrista rotundifolia at levels of 0, 250, 500, 750
and 1 000 mg-kg™ dry soil in the pot culture experiment. The results showed that La had inhibitory effect on soil bacteria, actinomycetes, fun—
i and azotobacter at high concentration (>750 mg-kg™), and had significant stimulative effect on soil fungi and actinomycetes but had no
significant effect on soil bacteria and azotobacter at low concentration(<250 mg-kg™). Thereinto, the population numbers of soil bacteria and
azotobacter in La treatments decreased by 4.20%~44.10% and 3.02%~69.75% than those of the control, respectively. So the sensitivity to La
was decreased in the order of bacteria, azotobacter > actinomycetes > fungi. It is reasonable that soil bacteria could be used as an indicator for
assuming the effects of La accumulation on soil environment. Soil microbial data were analyzed by computer and it was found that the median
effect concentrations (ECs)of La were 957.738~1 216.241, 879.378~957.706 and 825.330~902.446 mg-kg™ for soil fungi, actinomycetes
and azotobacter, respectively, and ECs, values were all decreased with the increase of incubation time.
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L1 kTl &% a2

AR E AR A B e BH ( Chamaecrista rotundi—
folia cv. CPI86134 ), [FIM-PHHF 4 H 24 H&F, 54
TE 3R, ZFRIAS EAR 27 emx(E 33 cm, 25+ 10 ke,
5 - He B R 2 0.34 ¢+ 75 (N 27.6 kg-hm™) | 345
2.39 g+ 771 (P,05 50 kg-hm™) (& LEF 0.38 g+ 77 (K0
40 kg+hm™) , H4E0 11 HBZTHE, B AR M JEARR , AR
PRAEPRAR A « A+ HE HH [E] 5K 5 28.29% , A HLE 11.0 g-
ke, pH 5.04, & A 0.039% , i fi# & 35.01 mg-kg™', 3
W 4.71 mg-kg™, ZERLAR 154.69 mg kg, RN
69.86 mg-kg™, AZHPEES 249.80 mg- kg™, AT EE
32.62 mg-kg™,

R GEME )i, Hh Beitiff 1 La Y40
52k 0(CK).250(Y1).500(Y2).750(Y3).1 000 mg-
kg (Y4), il % 1 LaCls I T R/ BU%H (2004 4
8 H 16 H)—WEItEA . T/ 1 La J5%5 24 d JTU6
KA TSR B B BEALE R 3 2, AR A
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TR 1 A P e R AL BURE v R B AR I
e LB 59K
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S A SRR P8OV R B ECsoo AT Wiy
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Figure 1 Effects of La on soil bacteria with pastures
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Table 1 Parameters of the effects of La on soil bacteria

Vs EPRA iy R? ECs/mg- L™
15 y=0.046 7~ 115.8x+155 343 0.894 8~ -
30 ¥=0.059 1x°-152.26x+194 431  0.876 5~ -
45 y=0.089 3x’~166.754+250 098  0.821 4~ -
60 y=0.034 3x°-79.336x+116 254 0.897 7* -
75 y=0.033 9x>~71.877x+104 303  0.917 7" -
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HIE 2 FTAE L, AN La Ak 30 Ah A [5R i pe BA £
Tt BRI Y2 A FR R, R B A T
19.28%~ 69.81% ; 3 [R) 41 B (19 A5 FL B A AN TR, 156 B L
BXT La (R PEEESE . 24 LaCly ¥ B 3A %] 750 mg- L™
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Figure 2 Effects of La on soil fungi with pastures
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Table 2 Parameters of the effects of La on soil fungi

LSIEPN 0| Jite R? ECs/mg-L"
15 y=-0.032 6x7429.933x+9 340.6 0.901 9  957.738
30 y=—0.073x+59.494x+33 527 097107  966.655
45 y=-0.109 9x%+100.97x+41 017 0.779 6  999.855
60 y=-0.079 12%466.771x+56 000 0.841 3 1 087.689
75 y=—0.060 7x*+52.207x+63 813 0797 1°  1216.241

2.3 La Xf T3EMZ& R R R0

R HIE AU RN S 53, K
77 A BT T 2 FBCER 2 W) o e A R s D o ) A
K, 5 R KA FE DG A BB VIR H
3 ATLAA Y, 24 LaCls ¥ <250 mg- L™ 1, Fjiv [5]
e BT B - S A A e RN, R 2
St BRI 113.48%~130.63% ; i it 43 M2 B , A [6] 15 1
XTHR(CK) 5 Y1 Ab B[R] i 4 TR 55 i 34 A7 7 J 3 1 22
St o LaCly ¥ >250 mg-kg ™! IR W HA — 2 1)
POHIVERT, A DL Y4 b BR300 IR Bk et o
Hr 2R, Y4 Ab 3 555 e K At Ach 381 ] il £k T 200 1
FEfER M2 . K 3 LUE 1, [ — LaCl, jifs
FHAF TR TR B LA 45 d B ek, 9K ) Bl A 1)
JF) P A T R /L . 26 3 AT, La o+ I 2R R Y
ECs {52}y 879.378~957.706 mg-L™", H i} [a] 4E
MK,
24 La ¥t HiEBAE R BN

HE 4 aJLUE 1, 8 B A A RS L
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Figure 3 Effects of La on soil actinomycetes with pastures
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Table 3 Parameters of the effects of La on soil actinomycetes

ViSVEPN A D R’ ECs/mg- 1"
15 y=-0.032 1x°+9.864 4x+33 055 0.821 0 879.378
30 y=-0.027>-0.516 9x+45 032 0.878 4"~ 903.648
45 y=—0.038 1x+6.870 6x+51 339 0.886 3~ 913.454
60 y=-0.041x*+21.238x+36 182  0.886 3" 948.045
75 y=-0.028x*+11.06x+31 271 0.805 4~ 957.706
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Figure 4 Effects of La on soil azotobacter with pastures
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s, AR EE REH] M o0 R La A LIS
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Table 4 Parameters of the effects of La on soil azotobacter

JEHRE R A/ JifE R? ECs/mg- L
15 y=-0.017 3x°-6.829 1x+35 515 0.951 4~ 825.330
30 y=-0.013 5x’-10.745x+40 657 0.922 2~ 861.006
45 y==0.012 3x°-11.756x+42 245 0.925 8~ 875.430
60 y=—0.011 9x>-13.18x+45 713  0.884 5~ 886.375
75 y=-0.014x"-16.931x+58 481 ~ 0.914 2" 902.446

i, La Xt B A EAA AR, Ui R La BLER
Xof 3R AR R IR X 5 R R RIS
SER—E, Hb AR, 3 2T La (R BUEE
MY Ay + 2 PR > TR P > BL I, 3 5 SCHRE 2 25 L —
o ARE KT, A YA La A0 A 1 e B 119
B % T4 B8 i Chu HY Z28F9E &3, 76 La<
150 mg-kg™ i 20 TR K 34 0 , 1717 /5 B it La 7K S
B I, X T 50 B H AR 18 EAN A
AN AL T REA ISR H Y La B AR 2 s 5 24
LaCl; ¥ &4 250 mg- L™ B, La X 38 rf [ A= [ 0
B MSIER TR T 2 B, 24 La VRBEHRAIR
B, KR Z Ak 4 1 AR R AR D s, 2k
JE>150 mg-kg™ B, [ A [ 40P 450 D) B S A, I
REEARIEEIRE] 4097, JH RIS S5 L3R DI A0
B 150 mg-kg™ B, HHEPR AR YIRS Y
IR W RS TR AR B La o 3804 9
PIEIREAT T T iE— 205

i L1k A E 35 AR G A MU S ke A L
[ A, S4B ) ) S [ 5 AR
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PRI AEHRRSY, ARBFITEE R J
PR SR RN R | R B Y B A 1) ) K S e
Vo 9 TR B AR B S [R) R AT i, AE AR [R] Ak L
225 B E WAL MR . i La J5 15.30.45 .60
d, XHRY La YRFE N 250 mg-kg™ A3 ] 2 14 50R 14
A i 2 595 it La J5 75 d, XFRR S LaCl, ¥R
b 250 mg- L AbSR[E] ) 25 R BN 3E . Ji4h, La X+
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