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WE AR LR KM TR TREBREL 4B NBT B #k R MR 1E A LA BHE A K R
PER . SRERW, EREAGT, 5 120h, NBT BB UAHF KA BN K 159.1 mg/L,
B K Y5 B X B (48. 8 mg/L)3 N 226.02% ; ¥EMBARMFT NBT BRAER K T 3 b W@ H1E
FASERE LR OFSEREY, ERRKE L8P, NBT BHRBRNT U5 SHERHER
H114.4%~43. 1%  PERREREH LB L RATHHFORUBNFRRD . NBT WKL
RORES LHPERERRENESBEBHTAX, LR, A MR AE
J& B R P I 5% AP LA KB RERRER 40 B R A £ BB P AR B> 29.6% ~56.5% 5
REMEL AN NBT Bk BSR4 B S5 AR 31.8% ~69.4% . NBT BHIKIR
$ERS NBT B#k A & RIEBEHN O BYIHEX,

RPIA RERREL AN B RO  REIME A R4

hES#E:S154.39 TRARIRE A XRHE:1008 - 505X(2001)04 — 0459 - 08

RETHEESFERRE+SES AT SH L0 +4EEY, IRNMES T I+
BISPRERC R, HVE BB R R, B EE MBS RSB E X, RERREL AN A MR I
WU R SRR A RN SET Y, A UAE B B SER, FEE AR
AU, BB, A TR IR R R LA 40% ~60% %, iR AR ALK, &
W SR FH 1] BB AP i A — B4k 2 M TR A IR, (R SR AR R R . (BH AR I AR
YIRRERAE W RI R A T3, UM AE Y BT, R R REIRR . A TR LEh e
B , BB SF A MY IEN R RS AR RN EEE R, 1995 £, AHR=E
BT e 43 B L — Bk VB AR B N TR IO RE R R AN B (NBT ik 8 R Bl
NBT BRBF 5 R I SRR A B B B s Reos (), o 7 38— 25 98 NBT Bikk
HRAR S 38 B B FL R v DR R IR PR EL A R X S ORI A TR R T AT, DL o BR Eh 40
BB B R O AR

1 MESTE

1.1 FRHe

BRI B I RERREL AN BE NBT Bk, th i sUR W R A Y R B Ik K A (5 K0 12.06%,
Na,00.19% , AL,O518. 70% , Fe,05 5. 11%,Si0, 59. 13% ), BB H M =B R t, & B,
0.15mm f%, X B FKEE KBS, BT, 8 H. 4 MEHEE(e/L), B AR E, K 10.0.

A B %9 :2000-01-03
GEWN BTH1963—), 5, FMELTA, B, TEAB LEHRIMEYBEAHRE.
ACRPEMNERE R WA ERBARA R TR, BB,
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(NH,),804 1.0.Na;HPO,2.0.MgS0;. 7TH,0 0. 5.NaCl 0. 10 . BEfE % 0.5.CaC0O; 0.5, pH 7. 4; H BIEFHE,
ETERE 10.0, (NH,),S0; 1.0, K;HPO, 2.0.MgSO,. 7TH,0 0.5.NaCl 0. 1 . B 0.5.CaC0O; 1.0.pH 7. 4;
EREFE, FHHE 10.0.K,HPO, 0. 5.MgS0;. 7H;0 0.2.NaCl 0.2.CaC0; 1.0.pH 7. 4; BB K A FH &,
WA RIEFF R M KHPO, BURSR No,HPO RGN 1% BKAH .

S O RN SR A+, K EEEAER A YRS 518 20. 18 .34.33 g/kg, 42 N 1.58.2.05 g/
ke, R P 11.7.16.5 mg/kg, BM K 457.8.588. 1 mg/kg, HHk K 97.4.108.7 mg/kg,pH 6.71.7.12,

1.2 Kuigit

1.2.1 4YEEAE THXTERD 0.85mm RS T 34 cm X24 cmX 10 om WEIBA R, &
%t 6 ke, i N 0.15g/kg ;P,050.10 g/kg REBRMEB TR, WARHEHE, FiEBEE(HR2-2—
22), W H 8 WE (BRFINWBEERT WHFHH SR, AN7E L RPBERE NP EELEE
R, RRBEERR, LR, &, 85 LM K 380 22.8 mg/ke, B K 458.4 mg/kg,
1.2.2 #fER 7 500 mL =MAMA3E 100 mL SHPISFE R, SIEME KT H 3.0g,7E 121C TR 25
min, 3% 5% B8, RIS R K IEEB(CK)MABE (CK2), RB® 3 KEH, 30T ﬁ@%ﬁ}&ﬁi(zzo
mpm) 3SR, HEFRHHE 0,12,24,48,72,96,120 h FHEEEAMT .

1.2.3 HFRAE R WMAHKE(126 CT,2 HWAAKE 2 k4. BRHARLBH(HENARN K0
0.15 g/kg,N.P IR 1.2.1).12 &5 .1/3 BHAARNE 4 M, BRLBH /NG, HEL/NEKR
BN ERKEFEAAEN 3 MR, 85E 3 K. RRAENEE, S35 1 800z K AK Se(& BB/ M4
AMERGH) . SRS RIMBBRMAER 2 for X, BERINE S 8 o/, BRI BRI R K ISR
HREAEA RN SmLAREEHCH 3.46 X 10° I /ml), MERLH EB T, B%5%,28CH5H 5d 5
FHIECBRAUR T (R 5 S, M F M 6% L0, REHE) , BT L4, BEHHE, BN AL FR R
EBR. BIEE 60d 5 RAE, WIS MR P A4, I3 E L R BEE B B

1.2.4 THEE 258 ER AL 45kg, BRARKE HRAKE 2 H(HBKERABERK
KH,121C, 2h, REGRAAGTRRBLER). SHREE BREENAESE 3 M, 43E&4
TP AREBRE BRI (2. 49X 108 A~ /mL) R KB B R W £ 3 Tk 20mL, fF H & 48 3. 68 %
1054/ EXEA MU TR LB GER 50cm, A Sem) B3+ 1. 5kg, BEATENE TR FoksE
B3, EER T (KT 25C )3 7d 1 28CHBE 33 7d, R )54 F1H 200mL 0. 1mol/L KCl I BRI
T L, ARSI, FEE 3500G [T RECAEIEREH, W2 38 a0 48 , R B B 41+ SR P AR
RN R AE AR,

1.2.5 NBT WHFEBRESEORUE S00mL ZARMPSIIEARERE CREFENERKAGERES
100mL,121°C 20min B HKE , WA S REBREL AN B BRI S% M B A =AM, 28° % % (180rpm)
3w A 0,12,24,36,48,72,96h BT, REEW DI AR R ai101107, BprEsE 5
Brbhn 1% X8, ZRKE 1h REEE0(7,700g, 15min) , F_E# @B 2 FEBKTEE, - 20C K&t
%, EOERTIRRART pHT.0, 0.3mol/L ZBRILS Wik, ISR 90% K8, %5 2h, BLE
W R E A EWEBT 0. lmol/L CaClLEHT 24h, ZBEIIEZ8E, BLJE , FTIEW A 95% Z B ek 2 3k, FIR
W% 1K,50C TREL8H N

1.2.6 NBT WHEBEZBFHIRFER REMENEESESBIEE(1.25~8.40g/L), 4 FIBH
2.0, 4.0, 6.0, 8.0, 10.0g/L HIZAEREFIBEE 250mL, 5 FIH0A 0.2¢ Bk KC1,30C %% 2h S L%
BHHESE,

1.3 WA *

B e — 52 B ] AR & , — T8 43 3840 (7700g, 15min) , B _E ¥, B F NBT Btk R B D RE B ATISE
REER T _EARMMERAREE R EE, 8RB0l RAERA L aE, 53440
(247, FrB SRR R F RO Y B e 4P . A ARST & AP R A 1 mol/L H NH,OAc 3851 ; +
HRMBEEHRA | mol/L HNO; ¥ 10min 5. EBURH MR AR FRESEEENE
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2 HERS50

2.1 NBT @& KANSRIER

REMREN AN NBT WAREEBMAM T RA LR AMEA KA RS (F 1), HXF4
FRRE ST BEA B R A RE K TR . 7ERRMRARAE T , B 3504 1) 120h, NBT B4k AT UMK A
R K 159.1 mg/L, HoBE KI5 B % R (48. 8 mg/L) B 7N 226.02% , 2 5354k B K,
NBT WEAMURA B, T ERREBREHTENES. UEKENEY, Bt
BB KT E N B W R SiO, Fl ALO; & B4 BN 122.4% F173.9% ;T KIEE
Xt RV K SIO M ALO; T B7ER MBS E AR AL,

F1 ERIRAE NBT HESBEBKEHYEE
Table 1 Effect of dissolution of feldspar by strain NBT of silicate bacterium

BRPEMHTIESR
‘ Contents of elements in solution (mg/L)
e y — e
Time (h) 3R T TR
CK1 CK2 Sample CK1 Sample CK1 Sample

0 36.4 - 36.4 16.5 16.6 8.8 8.7
12 38.8 - 69.4 16.8 18.7 9.0 9.4
24 38.4 - 120.8 17.2 21.5 8.9 10.2
48 41.4 - 161.6 17.4 27.8 9.2 10.7
72 42.8 - 175.4 16.9 32.9 9.5 11.6
96 45.7 Co- 198.0 17.1 35.5 9.4 15.2
120 48.8 5.7 207.9 17.4 38.7 9.6 16.7

— :RPFE no-determination

2.2 ERHAE NBT EHAMNGAEREROETNEREEKER

R2EH EAKE LR L EHRGE  TEREKE S BYNER TS
B K IEHEALH;1/3 BE/MABEOE N HBER TR . TERBKH S BHNE
B TR/ TR G WA AR AR T E R S ] LB RT4
BA/NLE, FEMTRY,1/3 BRE/NMNIBRAE S RIEHAE UK 2B /ML E
BHAERT R TR EFEREER ., WRHMRIME NBT MRS REERNIRE
FIRAFAER . (EXFE AR REIRER I B4 A K RIMCR RIS FE A K T B3 7 4
Rk SR 3R R BRI 0 SR T R 40 B0 ot A3 K TR L o 0 (R R R
WO P B — % T A 2 T Btk — 2 B
2.3 HERHBAN NBT MHIHKANSRIER

FER 5 A T AERIE R YRI5 B M40 A B R4 A (h L R L SRR R4 B0 26 B
(& 3)EH, TR KE LRE KK LI, SRR E A A RBAUS T8 4
Y0 , 3 BRI, TS T e 2K T T A B AL I 84 s 55 40, NBT Bk
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®2 BERIRAE NBT MM HEEKHOKR
Table 2 Effect of the strain NBT on the growth of chili

wa FE FREH
G%oﬁis Trfft?ient Plant height Dry weight K in plants
(cm) (g/pot) (mg/pot)
2EH AEW 29.2 3.25 244
12 BH AEN 26.0 2.95 21.0
BREE 27.2 3.10 21.8
BB+ RN 29.0 3.27 26.3
B - 28.8 3.24 24.2
13 B8 REW 21.4 2.85 18.1
BXEHE 22.8 2.90 19.6
B + b 32.5 3.82 31.8
B - R 31.6 3.68 28.2
Ahngf AW 16.5 1.85 6.1
BRTERE 17.2 1.87 7.8
BEES + REbE 21.8 2.94 16.6
B - R 20.6 2.89 14.4

2235 + 3 K K B ; Non-sterilized soil. LSDy g5 =3.51; LSDy.q1 =5.09

FER B + HURI AR K 3 b SRR T R BE AR 2 o AR B A S RE R 1 3, J0
B S BE (K 22. 8me/ke) , EARMMAMNES KFHT , BB AR AR BRI K, BMETE I
AEBHN 13~12 WEAHT , IR B ARBRIFERK, BERBERET, EARRE
Y, BN K RFEZSBEI TLEH A G THERNK S . BEREMAELHEY Y
RNESHERSEN 14.4% ~43. 1% [ RETYHBRRE =4LYRHFE - (FEEK
B + HESRERERE) AR IHE L MK SRR A E A B E L= P P4
HBR RN T, B, LB PEBE A IR S B AR NBT B e RA
BAKEW, EEVRER (TENREREHENBREARR) M EERH SR K 51.4
~73.0 mg /kg ZETAMTHBILAEHEFEKANBA DY TS RIE MEFILR
B AHES A& BIR(K< 23.2 mg/ke) WA T AR FREBRE A WA K MFEH I EER
RIER . IR YRR B R & (E ARG TR 44T, NBT BBk 40 g I i i) 30
AR 86.4% ), W NBT BHBBHT HIHEZL,
2.4 NBT BE#R40paxsHR a0 B+

RAFBN, BREAAER T BIEB P R K B Xt R 29.6% ~56.5% , EFIEBE
K AEEFEACE A ISR P BT & B 5 8 RS B A - SRR VR R SR AR, U B B BB R
W—ERAr4 . TR REAHE, W A I P s, RIR7E 28CHRIES 7d
JE B 1 IRV P BT LU R 29. 6% (AR N 56.5% CGRE L) ; L EAL KA,
BB A B2 B - SRR P B8R /D 29. 6% (EARIE) N 48.1% CGRE L) ; AR A
28T THk4EHES 7d LB P HE N A KB, X BB I EAKE L8, R FE—
EREHEMBEY, BT MARSOAE —E W REER, A 53 R REIER
KRR (BLIEFRE , RERELANE NBT ARG REEE M, Rk T EZ N FE BB PR S
BRD . A5, EHEAEN T8, B TRRT N, L EP KR GHRAR ,7E 28T
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=3 BB NEERE(K mg /pot)
Table 3 Source of K in chili plants

REE MERRHRRE MEERHRERE THHEREE

hb3 K uptake Decrease of avail. K Decrease of slowly Release of
Treatment After planting  avail. K After planting mineral K
1 I I Jif 1 I 1 i
12 BHHY Al 25.4 26.3 -11.8 -13.4 28.4 30.5 8.8 9.2
: A2 24.1 24.2 -11.0 -13.0 27.7 29.6 7.4 7.6
B 20.0 21.8 4.4 4.2 14.8 16.5 0.8 1.1
C 19.5 21.0 3.7 4.4 15.5 16.2 0.3
13 BHAY Al 30.2 31.8 -14.5 -16.7 31.4 34.8 13.3 13.7
A2 28.5 28.2 -12.2 -14.5 29.6 31.8 11.1 10.9
B 18.8 19.6 3.8 2.1 13.2 15.4 1.8 2.1
C 20.2 18.1 8.3 2.4 11.3 15.0 0.6 0.7
Amgid A1 15.4 16.6 -5.5 -5.6 18.7 19.8 2.2 2.4
A2 13.9 14.4 -1.0 -3.6 14.9 16.8 1.0 1.2
B 7.1 7.8 2.0 1.6 5.4 6.1 -0.3 0.1
C 5.2 6.1 1.9 2.1 4.8 5.2 -1.5 -1.2

H(Note): I : Ki+ sterilized soil; Il : XK B+ non-sterilized soil.
Al 85 + FE8F Inoculated with silicate bacterium(supplementing sucrose) ; A2: 88 Inoculated
with silicate bacterium; B: 3 K i& B Inoculated with sterilized silicate bacterium ; C: A&
~ Non-inoculation.
DR BB PH R 12 2 1/3 K rate was 1/2 or 1/3 of the K complete content.

BRI 77 49 BBV P B LRSS SR I P O B B>, T IR (I T 25°C ) 5%
BT HOB R P R S AR L ENR P AP AR, X2 E IR BEME T 25T ,NBT @ #k40A
AEKEH, SAERNERFHZAEARBRIERKRSHMY, TETRRAEEAN
HRBAEEA R EHAED T, s ot MR ERR S
2.5 KW NBT M#EM S B R EREHNRHER

7E NBT @k B B R RBAERR P &2, NBT BARER AUSRE LA E.
FRKAEREPFENEESHSEA AR, FHbE LR LAERE, WE NBT
BWRTE LR R E P AR BN A, BE 1 ATLAE S, NBT EHIEE SRR
SEFEPHRME X, ERT— &S T ,NBT Bl ES A KA KEFEPEELH>T
RER(TEX 8.40g/L) , HIKRAEXLAIEFE T (6.40g/L) ; EH BIEFE P, NBT Bk
PR ERER D (2.25¢/L) U E R KARFEPRESHE RN 14 £4. B,
JER R A BEEE E R0 B AR R T & 4 B ARk, 76 Bk 3 R R B ¥ RAE3% 5% 48h
KRBT REER, EERNENER, ERETHEESRET B AEARAE, ZHEE
B, WA KER BETRAET ,NBT BB RAEESEMR LD, RS EHRTE
B, RERAEA R BRZ WFR T XFEE PSR FE) , NBT Bk e = LR LR
KL, AR AKAERED, B THKANTE, TIXER KR A BRIESR.
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£ 4 NBT EHREORER
Table 4 Potassium uptake by the strain NBT
1 4 BECHH  AMARR  BPR
Sl Treatment in fluid % of K Decrease Cell /L. FE
(&) added (%)
R A XE L + NBT a 0.19 24.4 29.6 7.90
b 0.24 30.7 11.1 3.71 6.3
c 0.27 34.6 0 3.68
AXRE L +XKENBT 0.27 34.6 — — 8.6"
AREL c 0.31 39.7 — —
X#+ + NBT a 0.20 25.6 35.5 6.12
b 0.26 33.3 16.1 3.68 10.4*
c 0.28 35.9 9.7 3.64
Ke+ + KiE NBT c 0.31 39.7 — - 21.0™
RE+ c 0.33 42.3 — -
¥E+ AXKE+ +NBT a 0.14 17.9 48.1 8.95
b 0.19 24.4 29.6 3.71 13.0"
c 0.21 26.9 22.2 3.68
AXKE L +KENBT ¢ 0.27 34.6 — — 183.0*
AXRE L c 0.28 12.8 — -
XKH+ + NBT a 0.10 15.4 56.5 5.44
b 0.12 16.7 47.8 3.68 2.6
c 0.13 29.5 43.5 3.15
KB+ + K& NBT c 0.23 29.5 — - 49.9"*
Xi+ c 0.24 30.7 — —
¥ a:28CHEE 7R b BRI 7T R o AR,
Note: a : culture at 28C for 7 days;b :culture at room temperature for 7 days;c : no-culture.
B e
== 0 e amkEEAx L = 250
C W o o
su O 5 200
i; 6 g% 150 |
5 ;2 4r ; f,g 100
f— w2 = ﬁ 50 }
= 0 4 A 0 " .\ —
0 12 24 36 48 0 2 4 6 8 10
s ARetfE (h) B B MK (/L)
Culture time Concen. of capsular polysaccharide
M1 FREEIEES NBT WHXNES M= RONKE M2 XMZWMXANTFRRS
Fig1 Effect of different media on yield of capsular Fig 2 Adsorption of potassium by capsular

polysaccharide of strain NBT

polysaccharide

2EN HEEHSRBAEE, KRR LM, EEBPRNSNEL, L
PR MR B AR ER 31.8% ~69.4%,
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3 iTiE

TP T Y G L IHSERY 90% ~ 98 % , X FR44B A Yy xe IR 48 3] . B,
TYRKERARBRBRTRNBEERBZ —, WEK, BRI B R /e F R R
BT TFER, HERAR —3, Monib! ZE3 FeBE 40 IF K 75 0 25 B M) B 3 2 2L h B2
RN, R R LE R H R FARE TR, ZRITEMRHRREYHS
BABRAR R, HERE A A B 5 W 8 B TR, R IRER M Fe. Mg,
Al\Mo %7K . MR REIN 2 BreEBEh N B 4T B AT TSR B 00, IS K A Wi
Yy BRI AR R TTIK 39. 7% s EMRER A MEA 3P E RAE RSB R T, e s
AR AT 110.6% . ERIBINEEIS R M B A BB B i
RAHR . ARBAEYFEREABRMHR T P W ENE ERE TP A SR K
22.8mg/kg 1) RIFSMNIK B KA (R ABK S S BIUY 0.95 me/ke) KBTI R
FRERANEA NBT BB 4 KA B2 1R B BRSO, . 4550, NBT Btk 5@ ot M
TRPT YE R Y E RO EE SR, {ELAJTAE H , BEBRER B ) FE S — Fh il Ak AR R
RESE RIS . FEIR + WA R I 44 R0, NBT BbkE 40 e F o] S FE a4
HERARERRN 1/3~12; RIEBEIRBLS R R M2 6 B SrEMm AR A
H AT AR SR R PR R, R R A, T LR RE R ML R, R B R A =i,

R RAERF 3, AR R R AERHT R, %R TR BRI B i SR R 26 00 B
A MR o f e bR RV AR T R i B o A R o B R PR L A1 B R (X Bl 1 3
o B T2 0 A A AR T AR ORI PR B A S, T LT AR S S B 7, MR T8 0
Ro ABIFETHIEERREL4NEE NBT Bbk7E - 308 SR E A T 1000 mg/kg A R {LEERENE
(ZHHIR R LA SR A B B3 hn 47.8% ~143.2% ), T ELAT DAMR 548 BS 7, (8 W b o 2 9
P 29.6% ~56. 5% ; BIRHEAL 50 I 5 A S AERHE P, oy TR W) o g 4 5 2
R, KPR EAE A BN, BREENN K BTN RS ME AN
AR AEERSUREEEENEZOBMEE, EHil, R 7E R AR - 8
FUHTHEERA AT EEEME RS, EEH—BP5,

B X 3wk
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Dissolution of feldspar and potassium uptake by the strain NBT
of silicate bacterium

SHENG Xia-fang, HUANG Wei-yi, CAO Xiao-ying
(College of Natural Resou. and Enviro. Sci., Nanjing Agric. Univ. 210095, China)

Abstract: Shaking flask and pot experiment were carried out to study the dissolution of feldspar
and growth promoting of the plants by the strain NBT of silicate bacterium. The results
showed that in agitated flask, at 28°C for 120 hours , the strain NBT had the ability of releas-
ing 159.1 mg/L of K from feldspar, increased by 226.02% compared with the control treated
by sterilized bacterium and the strain NBT could provide the K nutrient for the plants through
releasing the K from feldspar under the pot experiment. The effect of K release from feldspar
by the strain NBT is similar to both in non-sterilized soil and in sterilized soil. The content of
mineral K released by the strain NBT accounted for 14. 4% ~43.1% of K uptake by the
plants. However, the mineral K could not be released in the soils inoculated with sterilized sili-
cate bacterium or without silicate bacterium. The effect of K release from mineral K was great-
ly related to the contents of available K and organic matter in the soil. The soil column experi-
ment showed that lost K from soil inoculated by the silicate bacterium was decreased by 29.6 %
~56.5% compared with the soil inoculated by the sterilized silicate bacterium. K adsorbed by
the capsular polysaccharide of the strain NBT was 31.8% ~69.4%of total K. The K uptake
was closely related to the strain NBT and its capsular polysaccharide.

Key words: silicate bacterium; mineral potassium; depletion; potassium release;

potassium uptake



