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Table 1 The main agrochmical properties of the soils used in experiment

| i U BB mg /100 % 3 @ (pp
N - B B & ﬁMﬁ W | BB S Sfowlgﬂgl{easefﬁ%) IV—A%JSELiiETbgePPI?)
Parent (%) (%) (ppm)| (%) 7 ‘ '

material | O.- M. |Total N|Avail. P Total K| IR e wmOoE |3 oM@
- Range Mean Range Mean

Soil

(E?d»"‘dﬁé‘) HERE (20415 04153 | 11.6 | 4.195 | 27.0—71.4 | 62.3416.4 | 34.8—57.3(43.846.8
= ‘ : +

SIBE | BN [ 3.080 | 0.185 | 8.8 | 1.237 | 25.2—50.8 | 42.6410.8 | 48.5—96.9/69.8+20.2
(n=3) | BEHL

(ﬁﬂfb‘:&t) E{ﬁ%rpﬂﬂ\ 0.976 0.063 22.0 2.620 |105.5-—122.5]111.64+7.8 54.6—96.6]76 .8415.0"'
n= ' -
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Table 2 Nutrient conténts of biological-potash fertilizers

% B s " .| 2m & AL
lems a (%) (%) (%) (%) C/N
Total N Total P Totai K Organic C
BE (R 63 '0.6064-0.10 . | 0.0654-0.03 - | 2.50-+0.26 42.21 >60
KIEA: 9 1.5904-0.54 0.25040.12 5.1741.38 40.45 25
B BECIFRERD 16 1.75540.46 | 0.270-£0.06 | 2.6141.28 37.75 21.5

AT JL R A A S AR R 2 NIRRT R S5 B 2 kR s

(—) HAMARNE BERRLEE: LHE KB N 20 7, 2.0, 5 7, LR
N 22 FFs PO, ¢ JT)5 2. KCl (F¥E K.O 12 f7), 3. RTHEE 400—450 FFCRAKID)> 4.8 KIEE
2500 JT (HEAKRERIBEIE), 5.18 H 22 &k 1000—1500 FF (EIE), 8 2—5 MEHE v BB IR
B> AERKTEA G E RIS, MERRENE . BRBLLBER, £V
PRRE R R R R 3L R B 10% 5 AHEARNIA B 264 85 40% TEREIE AR MG AiARIEEAA
B3, WM TRERERER B E (NP) 4, ZAHBHS B A (N 80 prm) B (RO, 40
ppm) F4F (K,0 70 ppm), ik, RUGIE T HiFAE e 43, B AR T35 @mﬁﬁaﬁ,aﬁﬁ%
Hiko ZBTULEHMAER B, Zo, Mo T, BIER "N FFIDBLE ("N R 12.09%),
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Table 3 Cumulative effect of bio-K fertilizer in double rice cropping
system (grain kg/mu)

o B 4 AT o
Early B &
i m rice ‘Late rice ] Sum of Yields (kg/kg
KZO)
Treatment | & wow | owrk | owe | s | 8RS | view
Grain Grain Yield % of Total | Yic. inc. % of | increase
yield yield increase | increase per crop| increase
CK 274 269.94-17.1 2175.8
KCl 280.3 | 326.4-32.1 56.1 20.8 2425.4 31.2 11.5 10.4
RO KA HE 306.6 | 307449.2 | 37.1 13.7 | 2454.6 | 34.8 12.8 11.6
k=] 278.2 [301.9442.1 | 32.0 11.9 | 2320.7 18.1 6.7 7.2
1/2CREE -+ AFEE) | 290.3 [309.24:48.4 |  39.3 14.6 | 2398.2 | 27.8 10.2 7.7
Kies: 280.5 3144:45.0 44.0 16.3 2378.1 25.3 9.3 8.4

2. FRARE R R4 REMEY LI RAG, WEEY 31—-38%, {HRH
LY RRERE—EWRIERE T NG EN, EEREARE, XEHTEA TS
EWR, BB FHE &, EAHEAR, BRSSO R T, 556, mdE
AR E 0 100, [ & Fhd= 0 S IEREHE=E 400 85 %, BB EAM-(HAESE
HEARE ), M BSOS SKRIER T &M #R B 31 R B FBUE D I EEE K,
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Table 4 Effects of various bio-K fertilizers and application methods of rice straw

A wmo o
&t H : Rice grain
(g/pov)
Treatment e a7 (%) Rice stcaw
(g/pot) o ‘% of increased -
CK ‘ 33.546.9a | T 2ssd3
BT 32.54-0.4a B S ©27.85.0
CBE@®R - 44.0-0.6b 31.3 - - 28,943.1
BB .7 45.641.9bc, 36.1 34.7+11.0
IR 45.742.1bc 36.4 34.948.9
fmp= o 45.74+4.8bc - 36,4 34.311.0
Ktk 45.842.3bc L3607 34.8-49.4
FEy 46.42.5bc , 38.5 35.2411.5
KCl ©47.641.8¢ R 35.749.5

E: B CK MEBFEELEN, BRAE K0 385 mg RRiEk HiRIE, ARG,
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Table 5 Absorption of non-exchangeable K in Soil by K-enriching plants

[ B % Sunflower KiEHE 4. philaxeroides zkﬁﬁ Rice

: Y4 dang S Uit A . T i 334

+H R K uptake from O K .uptake from o K upmkle from
soil soil soil
Soil RE x —— X B
D % of - b - % of - 6 ' . % of
s (mg/pot)inon-exch. ays mg/pot |[non-exch. ays (mg/pot)| non-exch.
K o K ‘ K

B 57 179.4 40.6 3 . .

W 109 | 278.6 42.8. 129 179.2 23.4 9 B 117.9 L6842
e 161 359.8 55.1 196 327.6 84.2: 87 M. 244.8 68.4
& 57 232.7 a4 | ‘ '

¥ 108 498,1 £0.0 129 395.7 28.3 90 B - 290.5 76.3
8 161 655.4 70.3 196 824.5 90.8 87 K 344.7 76.5
¥ 41 359.2 61.9

+ 93 679.0 70.3

H;

T GiEN 27, HIEAH 50.8, @RLA 114.6 Kmg/100 Jid, .
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Table 6 Absorption of different forms of soil-K by rice seedlings
(depletion method)

-0 —Iv ' m—1iv

] ElS
& m | /s (ﬁf‘jﬁt) R | hmE | e | e maeuR e R
(%) (%) (Gbs (%) (%) (%) (%)
{reatment | Code K uptake % of % of % of 9 ot % of % of % of
by fert. soil exch. non-exch. resi. pon-exch. [non~exch.
seedlings K K K K exch. K K K
B+ I 89.0 79.9 20.1
Rt i 17.9 33.0 67.0
BT H1 14.5 17.2 82.8
AR | IV 12.0 100
(1984 45)
Rpigpt | v 12.6 100
(1983 4

T BERIEE (mgK/pto) = MR RE — SR EIRE R,

BIoRILR]: BEEDE AT, & PMEMBIZE RSt Bl (3R 5). =Mt
L R e Bl £ > BB H> A 1hE, F — 3 s SR SRR At BN '
e EE A KA B, [ B 2E K EERUKESB R —%, R e KR
I, R — - 38 b X 22 3R RO A R AR R o B B RSB IRE E— R, CE VbR LK
30 RE/KFER MR E R FHE EE\%%‘?%E’J 67 % A (GR 6), 5 HE 2 Wk A NER
PR3 68.3 % 3T, FI LK REFI A 3 e 18R, MmEME A $RRER (R £+ 104.3mg
KO/ %K), Bt i FEEH 67 5 S 4080 79.9 % , TR+ B8RS 20.1 %, AT L KRR 425k
SRF - ISR O B I e IS 5 W 3 SRR (R A 38, 2 TR e T DR 2R I A, TR
AT RIS, RREEE R RREENE EY T IR R, %
Bt #  b s S BB M Ao B, FTEE AR E G SRR SRR B B AR R O W i, MR hE
B, X FBLER L b, BB T 8 R B A, SR BRI ST, 2R BRI 1 SR B TR
FOAE R ST B, 2B IR, IR K IR SR R RO A Bk i &L, B S IN
NH,OAC il fR¥ftikth, HAREE IR, WELSHEEMRER WMo~ 40 (4 105
PPm)o B IR U O ZE BURGER B IR B R R R, (E R I IR A3 SR L B 2
KM 67% LT3 82.8%,

ERESHES HERRAESEEEEY, BERSHE (K.0%) 5;iEEhes
EAERENRDBIE, NSRBI EE, B EFEYESHESEY VN LEg
SREPEEAT EAS AT, BB 3B (X) S EYERSHE (V) BEKREX, X
AREOSRBERME, HEEFEN: MWHEZE Y = L117 +0.0129X, r = 0.98**, B§5
Y = 0.489 4+ 0.0133X, r = 0.91™*, Bakg Y = 0.005 + 0.0161X, » — 0.87**, Hihip
MEEG AR, WRERRARE HIE R, B ERRIE E S E IR 1 2 sk

L BILFER, BRBESHE (X) S5AR~AE (V) fOHEBERT TEES Y, RITL

D SRR, 1981 KWHRERBPWOTRL. TREEFLHOERTIRE . CGRTFD.
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Table 7 Enrichment of K+ in solution by A. philaxeroides

R . 7 X 14 X 21 R 28 K
B K* mE 7 days 14 days 21 days 28 days
(ppm)
K+ Gl | eI | RMCHR | SREIRCE | RH | RIS | BURER | EmEigE
concentration (mg/ (%) (mg/day.| (%) (mg/day. (%) (mg/day. (%)
in solution day - pot)Rate of K| pot) K |Rate of K| pot) K |Rate of K| pot) K |Rate of K
K uptake| recovery| uptake recovery | uptake | recovery| uptake recovery
1.6 0.30 44.4 i '0'45 76.1 0.33 71.3 0.30 77.8%
6.6 1.81 47.2 1.51 80.1 1.13 89.6 - 0.89 91.4
11.6 2.32 46.7 2.63 79.4 2.10 94.7 1.89 93.8
31.6 6.24 44.6 6.79 75.2 '5.89 97.8 4.39 96.4
© 81.6 15.33 43.8 16.04 68.8 15.02 96.6 11.39 97.3

R AR, A B (R R/ 4 MR B R S R B B, XEET R
BR Y =231+4+78X, » =‘0.7Q*;Eﬁ$‘§ Y =3704 + 176.3X, r = 0.91%*, =] Il 7Ffk
FRAFBRGIE TR, REREESEE TR 6 RIS 3 F6k R,
2 KARAERK RIS SRR AR B IR B A, A RIEREK
B SRTRHE PR TR, TR (mg KO/ - £) BEFEBMNTTMMGE 7), #2248
PEEEE (o 2 21 REEKTEE T BB (1.6—6.6ppmK) FEIKHE A SRR Y
71—90%, ME$PHEM (31.6—81.6ppmK) HIEIK 96—98 %, KTEA: O FR A IER
—RH, OB RS RO T, B 14 RESBEIE, R T, XTS5k
el PR B K TE e MR R R 2 AEAERINER SR K RENERE
I RAUAR: AR B, M (14 K) Y = 538+ 3.27X, r = 0.99** KB
25 3 KT 2 7 A TR B AT SO0 B P R TE 3 A 1K, R IR BRI St , HLIR A5
Fr b B AR B R A REE, T TE GRS, XA R B IEA R AX K
"aRAEMN,
3B SR T RIOE M BRI R E A REY, RIS

®8 HUHTHENEFELED (R KO/A)
Table 8 The activation capability of plant to mineral-K (mg K,O/pot)

" - ‘
s | R ERE I
98 S5 © Sum-K uptake ,
fe 7 IR K uptake from Rate of
Plants Soil avail. -K, %t ] ST feld o
CK K—feldspars_ cldspars acfivation
& © 70 58.6 85.2 26.5 0.237
x %k 70 133.2 161.5 28.3 0.250
[ HZE 70 124.3 183.8 59.5 0.530
Pl 70 144.5 175.7 31.2 _ 0.280
X 7 70 40.2 78.6 38.4 - 0.394

ey e BCETR 000
YR e 0%
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B, R AZ BB E T — LB SR A 5 0T (e (5 8), 2R 43 R
1, R PR B A 0 A0 0.24—0.53 % , T ALRE DB/ MERYCh: T H 2>
KA E>FR> R, WS B R, B R SR AR R 5 BB, 36 1L
ReTE ML, T 1L RE H TR TR 20 BB

() 4nsPiehepay7 die R Al A |

YRR R IR A, R R, F 25 fEMKEE 3 /N, 3 Btk AT
80 % L L AOSRETHEER HI 5 B4R 24 /NS, RIS 90% Bl ko A 0.5% NH,0AC &t
IR K BT, ESM SRR TAMYE 3 /N RS K % 50% L, AT,
Wy HOBR R REEE TV, PR 7R SR i TR A M S A T L BB A MR

A R R SRE R BV R (2 B O ORI R, 3 FRAEIR IR L, KR
B AT 7K A A R B TR RO S SR [ 75— 94 % , B4 83.2 & 5.0% (n = 8)o &
I W 2 Y40 IR R ORI, B BIMIRS 30 K, MEALRAIOSRIEEES BT,
75 RE A EI Bl , &Rt P SRR S R BT B, DA B SR RO B
BRER—B0.  JbIh, MR ON SRR R, MR RO 1R R %
23.2%, RUE A8 T F R SRBR 1, Bk TR, 400 T FESR BEROABIRIN 0.55 o i
LK B B F R OB BB LL R

(D) 2440 AE R FEEE £ e @) B | |

T HERETABA R E MR (BT SRR NI, WA & BAIRG
I—4.5ppm, SPHIL) 2.5—3ppm, EiRE: BFKHA LEIOIMERIRE 0.3 70, (8K
BB 53 A ROBHR BB T HE A T IR e (B T 2> W R B PR AT 86 3 P 2%
RETEAPENEERE, MTHARES CERIMEIEER, FERRER, +
Tl A S BI SRS,

MBS BRSSP, 0 () R LEANE: SEERE
(% 9) FEERFEAFLT 127 KO WkBie, NEmsmainshmHmag
Ao ERR: SRR LA A & R, BB TR AN, S R (L
THG ERERBSTRD S, (B R BRI, 5% RCR M) B3 TR S
RSP I = F AR R, TP AR I XA, HRERE R, X
B T AR I M A R PR i, T BB BE E M TR, BG4I P I O I Pl
BHEES WL, R SR RER RS NET, B RAEER ST
EBIR T SHRAFNE BESIME%I, BTHRSRM L LT WERE %, X
SEATHANRE: BEBUSRAENSREN X, 5—EROZEA, B RUBBE
A, EOBKME R, KFDL 11 B LA oh 01, K GRbEMEs AR, ik
/D FR IR A 0 R A S0 SR 24 AR S 0 T 5 PR 8 4 38, BT
BT R RN, MHERM TSRS HEERN 2:1 L7, SRFOTE
RSP BT B0, HESHAEERERE, (2) B Ltk K SRR
S BRI R (F10) DR (BIHR) L, BRALME SIARN 112%, Lo

1) W%k, 1984 RREGIL, RAERWE. BRI, 478, 7R
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Table 9 Effect of KCl and bio-K fertilizers on K balance in paddy soils

‘ HEt&® | CK KCl "R K&
E8 | 18| mE Vs. thEt Rice straw A. philoxerordes
initial | V% BEE | W CK | BEE | b CK | W+ [H CK
Year| Soil | Item initial Vs, Vs, ck Vs. Vs. ¢k Vs Vs
level ) )
v level initial inital initial | ck,
19[83 % i 42.5° +2.5 +45.8 +43.3 | +20.0 +17.5 +28.3 | +25.8
. 7/\ . -
1984 | J8 | mmigsm 97.6 —13.8 —27.3 | —13.5 | —15.8 —2.0 —16.8 —3.0
1982 ﬁ Ao 65.8 —16.6 —13.3 +3.3 —17.5 —0.9 -18.7 | —2.1
i Vi .
1985 | W | @ 19.7 +6.6 | +6.3 | +3.2 +4.0 —2.6 +4.8 | —1.8

E: B RN K ppm, SMEHN me/100 mFL

& 10 £HPFWEMNEESD Kt fIREER

Table 10 Role of bio-K fertilizer in .retention of K* in paddy soils

BRIAEESEA K%
* % it 2 % of K lost through percolation to applied K
Soil Treatment 0—4 R 4—19 R 19-36 % 36—78 X &3
o restmen g—4 days 4—19 days | 19—36 days | 36—78 days Total
- KCl 2.10 T 4.38 2.80 '1.92 11.2
o ‘ EE . 0.95 2.97 1.03 1.25 6.20
2 BigFE KCl 1.40 3.52 0.0 1.19 6.20
- KCl 0.58 1.35 1.42 0.35 3.70
b =3 0.21 .65 1.52 0.39 2.50
H pignE KCl 0.02 0.85 1.13 g.11 2.11

B (EREAK 3 &, EEHBRENSGH 1.2mm SRR, KCL AR R E£ED
7Bk FH BB T Lh TR S AN, Lk KOl B HHL 5%, HEBERD 12—
1.6%., AT ST, 0+ TR, sk KY SR & HE, W K B Rl 3
%]ﬁ]%mo o '

g BFTR, ERABIEH T, 0 TH L L HM00R, NELREFEARIBAR
PRI, TR IREE , B HUR (R H MR R B R

& % X ®
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THE ROLE OF BIOLOGICAL POTASH FERTILIZER IN
PLANT NUTRITION AND POTASSIUM BALANCE
OF SOIL

Shen Zhongqian, Guo Yuntao, Liu Liangxue and Cai Qingxiang

(Instituze of Soil and Feriilizer, Hubei Academy of Agriculiural Sciences)

Summary

The biclegical potash fertilizers (bio-K fertilizers) are the plants which can strongly
absorb potassium from soil and accumulate K relatively high in its tissue. To investigate the
mechanism of K-enriching capacity of bio-K fertilizer and its influence on crop yield, three
typical plants-rice straw, sunflower (fresh plant) and Aliernanthera philoxeroides (Mart) Gri-
seb were used in pot and field experiments. )

It was found that the yield increased significantly by applying the bio-K fertilizers to
poiassium deficient soils. The average percentlage increased was 17.548.2% for rice grain and
11.7% for lint cotton as compared with control. However, at equal amount of K level applied,
there was no significant difference in yield among all treatments of potassium chloride and
bio-K fertilizers, it indicates that the K-supplying capacity of bio-K fertilizers is similar to
that of KCl. In the terms of absorption rate of nonexchangeable-K by plants tested, the capa-
city of K accumulation was high during its growing stage. Based on the total potassium ab-
sorbed, 68—76% of nonexchangeable-K was taken .up by rice plant and 40—62% of that by
sunflower (seedlings, 57 days). As to Alternanthera philoxeroides, the K* concentration both
in higher and lower solution can be recovered by 97% and 71—90% respectively, it seems that
the roots of Alternanthera philoxeroides have a strong affinity to K*.

The K* in soil could be mantained by organic matter supplied as bio-K fertilizers. As
a result, the loss of K* from soil was decreased by 40%, this benefit was more markedly for
sandy soils. )

Data from long-term experiment for four years showed that the K in soil appeared to
be somewhat depleted, as compared with its origin content, this unbalance is mainly due to
the K removed by crops excessing the K supply (90 kg K:O/ha pér yeaf). However, the K
consumed could be partly returned to soil by the use of bio-K fertilizers.



