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Effect of the K Bacter ia on NutrientsActivation in L ou Soil

XU E Quan-hong’, SHEN Jian‘wei’, TANGL i
(1 Northwest Sci-Tech U niversity of A griculture and Forestry, Yangling Shaanxi 712100;
2 Northwest Plateau Institute of Biology, The ChineseA cadeny of Sciences, Xining 810001)

Abstract: The effect of the 7 strainsof K bacteria on the activation of the 6 elenents inL ou il and
pH at different cultural conditions by the liquid and snlid culture had been studied T he results indi-
cated that:  The activation of the K bacteriaon P, K, Si elanents is less in wlid culture than in liquid
culture, the K bacteria has activation on the Fe andM n in theL ou 0il, but thiscan result in fixation
of the Zn in the lid culture The decrease of il pH caused by K bacteria in the olid culture is
less in liquid culture T he sterilization treatment can increase to release K on thelL ou il w hile it
has not notable effect on releasing Si The K bacteria at the different strains has great effect on il
nutrients activation
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P: Bl sj; 3K Bl FeMn zn: 180-80
 pH: 70
K b= K ( + )— K ek ( )
(Ks%)= (Ks/Kck)x 100%, tb CK
2
2.1
2.1.1 1 , il , 7
30 8 252 3mg/kg , 11 8% 96 3%,
137 9mg/kg 52 6%; 58 2%,
Ko Kasa 8
1 (11 , 7d)
Tablel P,K elenentsreleased in liquid culture (Na II, P-K elenentsresources 7day) mg/kg
P released K released
StrainsNa Pt Pb P 1% Kt Kb K %
K2 381 6 119 5 45 6 264 0 74 0 389
Ks 334 0 71 9 27 4 257. 5 67. 5 3" 5
Ka 292 9 30 8 11 8 36Q 7 170 9 89 8
Ke 463 2 201 1 76 7 365 5 1758 5 92 4
K7 458 6 196 5 75 0 386 5 196 5 103 4
Ks 355 6 93 5 37 344 5 154 5 81l 3
Ko 514 4 252 3 96 3 318 8 128 8 67 8
M ean 400 0 137. 9 52 6 328 2 138 2 727
Cc.V (%) 58 2 36 6
CK 262 1 190 0
1 , 67 5 196 5mg/kg, 35 5%
103 4%, 138 2mg/kg 72 7%; 36 6%;
K7 Ks 103 4% 92 4%,
212 , ( ) K Si
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2 , I 10d , Si 225 0
1 067 5mg/kg, Si 33 3% 158 1%, Si Si 679 3mg/kg
100 6%; 7 Si 38 9%, Si , K7
Si I Si
2
Table 2 Sielanent released in liquid culture mg/kg
I (10 d) (7 d)
_ Na [,P-K elenent sources(10 days) Na II, P-K elenent sources(7 days)
StrainsNa
Sit Sib S ib% Sit Sib S ib%
K2 90Q 0 225 0 333 975 0 225 0 300
K3 1287 5 612 5 9 7 925 0 175 0 23 3
K4 1375 0 700 0 103 7 1030 0 280 0 37 3
Ke 1212 0 537 5 79 6 1400 0 650 0 86 7
K7 1742 5 1067. 5 158 1 1313 3 563 3 751
Ks 1525 0 850 0 125 9 1050 0 300 0 40 1
K10 1437. 5 762 5 113 0 1283 3 533 3 711
M ean 1354 3 679 3 100 6 1139 5 389 5 519
C.V (%) 38 9 48 2
CK 675 0 750 0
2.2
2.2.1 ,
: 3 :
46 13 7mg/kg, 2 9% 8 6%; 9 4mg/kg,
(137 9mg/kg , 1) ;
30 7%, Ko
3
Table3 P- K eleanentsreleased in solid culture ma/kg
(7 d) P released (7 days) (21 d) K released (21 days)
StrainsNo Sterilization Sterilization N on-sterilization
Pt Pb Pu% Kt Kb K % Kt Kb K %
K2 164 5 46 29 931 4 358 40 1023 2 111 11
K3 168 7 88 55 958 3 62 7 70 1043 5 314 31
Ka 170 9 11 0 69 922 5 26 9 30 1034 5 22 4 22
Ke 171 0 111 69 985 2 89 6 100 1074 9 62 8 6 2
K7 168 5 8 6 54 973 2 77. 6 87 1050 9 38 8 38
Ks 167. 9 80 50 967. 3 77 80 1029 1 17. 0 17
K10 173 6 137 8 6 934 4 38 8 43 1061 4 49 3 49
M ean 169 3 94 59 953 2 57. 6 6 4 1045 4 332 37
C.V (%) 30 7 41 4 55 4
CK 159 9 895 6 1012 1
t (Kb) t test t= 2 980, to os= 2 447(n=7)
3 214, 26 9
89 6mg/kg, 3 0% 10 0%; 57 6mg/kg 6 4%,
138 2mg/kg 72 7% ( 1)
5mi ; '

7
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57 6mg/kg 6 4% 33 2mg/kg 3 7%, (P< Q05 3
2.2.2 4 , ,
Q5 53 0mg/kg Q2% 25 9%, Si Si 21 1mg/kg 9 3%
Si Si 248 9mg/kg 227 8 mg/kg
136 4mg/kg 116 5mg/kg. , Si (P< Q 05)
Si , Si
(170 x 6h)
4 Si
Table 4 Sielenent released in solid culture mg/kg
Sterilization N on-sterilization
StrainsNa Sit Sib Si% Sit Sib Si%
K2 228 3 Qs Q2 117 7 12 10
Ks 244 8 17.0 74 138 3 218 18 7
Ka 242 0 14 2 62 123 5 70 60
Ke 238 8 11 0 48 131 5 15 0 129
K7 258 2 30 4 13 3 128 7 12 2 10 4
Ks 243 3 155 68 173 3 56 8 48 7
K1o 286 8 59 0 259 141 5 25 0 215
M ean 248 9 211 Q3 136 4 19 9 17.0
C.V (%) 89 7 91 7
CK 227. 8 116 5
t  (Siv) t test t= 0 127, to 05= 2 447(n= 7)
2.2.3 5 . 4 Fe Mn
17 86mg/kg 27% 216% Q5 14mg/kg 12 0% 31 6% Zn
, Zn Zn
15 6% Zn ,
5 FeMn Zn
Table 5 FeMn, Zn elanentsreleased in solid culture mg/kg
Fe Mn Zn
StrainsNo
Fe Feo Fea% M nt M o M no% Znt Zno Zne%
Ke 412 17 27 50 Q5 12 0 75 -15 - 166
K7 417 76 18 9 52 Q7 147 86 - Q4 - 44
Ks 48 7 86 216 56 11 23 6 69 -21  -233
K1o 416 15 37 59 14 316 75 -15 -166
M ean 44 8 47 17 54 Q9 205 76 -14 -156
C.V (%) 88 84 1 74 436 516
CK 40 1 45 Q0
2.3 pH
6 : ’ pH pH
Q 03pH Q 11pH , Q4% 1 6%, pH
(P< Q 05) , pH 1 57pH , pH 19 1%,
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pH pH ,
pH
6 pH
Table 6 The effect of silicate bacter ia on soil pH under different cultural condition
( =100 3,7d) ( =100 50, 21d)
liquid culture Solid culture
(liquid solid = 100 3, 7days) (liquid solid= 100 50, 21d)
StrainsNo Sterilization Sterilization N on-sterilization
pH ApH ApH % pH ApH ApH % pH ApH ApH%
K2 1 24 - 09 - 117 6 81 - 007 -10 7. 05 Q 01 a1
Ks 7. 04 - 116 - 141 6 86 - Q02 - Q03 6 89 - Q15 - 21
Ka 5 94 - 226 - 276 6 75 - 013 -19 7. 00 - Q04 - Q06
Ke 6 46 - 174 - 212 6 84 - 004 - Q06 6 80 - 024 - 34
K7 6 77 - 143 - 17 4 6 98 Q 10 14 5 6 90 - Q14 - 20
Ks 6 89 - 131 - 160 6 81 - Qo7 -10 6 96 - Q08 - 11
K10 6 09 -21 - 257 6 90 a 02 a3 6 92 - Q12 - 17
M ean 6 63 - 157 - 191 6 85 - 003 - 04 6 93 -01 - 16
C.V (%) 311 246 1 74 9
CK 8 20 6 88 7 04
t ( ) t test t= 1 619, to 05= 2 447(n=7)
T ApH= pH- (CK)pH, ApH% = (ApH/ pH) x 100% Note ApH= silicate bacteria treat pH-check pH. ApH (%)
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