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Abstract: [ Objective | AS one of the ways to alleviate the accumulation of phosphorus in soil , the applica-
tion of phosphate solubilizing plays an important role in improving the phosphorus utilization rate of red soil.
Through revealing the changes of soil phosphorus fractions under the addition of organic fertilizer or phosphate
solubilizing bio—fertilizer and explore the effects of phosphate solubilizing bio—fertilizer on soil fertility, this
study aims to provide scientific guidance and theoretical reference for the application of phosphate solubilizing
bio—fertilizer.[ Method | This study adopted the method of pot experiment and took organic fertilizer , phosphate
solubilizing bio—fertilizer, phosphate solubilizing +effective microorganisms (EM) bacteria mixed fertilizer and
a blank contrast group without fertilizer as experimental treatments. Each treatment was conducted on six pots.
Samples were collected during maturing stage.The content of all phosphate species, the content of available po-
tassium, ammonium nitrogen, and nitrate nitrogen in red soil, and the sorghum biomass, plant height were deter-
mined. | Result | The results showed that the contents of moderately labile P were (63.92+4.30) mg/kg, (76.62+
4.97)mg/kg and (69.67+2.39 ) mg/kg, respectively, under the treatment of phosphate solubilizing bio—fertilizer,
phosphate solubilizing+EM bacteria mixed fertilizer and organic fertilizer.The contents of moderately labile P
were (30.38+1.77) mg/kg in the blank contrast group.Compared with that of the the blank constrast group, the
contents of moderately labile P under the three fertilization treatments were increased significantly.The content
of HCI-P in soil treated with phosphate solubilizing bio—fertilizer was (3.62+0.53)mg/kg.The content of HC1-P
treated with phosphate solubilizing bio—fertilizer was 3.1 mg/kg lower than that treated with organic fertilizer, in-
dicating that the application of phosphate solubilizing bio—fertilizer reduced the accumulation of insoluble phos-
phorus in soil compared with organic fertilizer.The content of available potassium in red soil treated with phos-
phate solubilizing bio—fertilizer was (154.90+2.37 ) mg/kg, an increase of 55.73 mg/kg compared with that of the
blank contrast group.Under the treatment of phosphate solubilizing bio—fertilizer, the content of soil ammonium
nitrogen was (4.34+0.10) mg/kg, an increase of 1.58 mg/kg compared with that of the blank contrast group , and
the content of soil nitrate nitrogen was (0.53+0.20) mg/kg, a decrease of 0.99 mg/kg compared with that of the
blank contrast group. These results suggested that phosphate solubilizing bio—fertilizer could significantly im-
prove soil available nutrients and soil fertility.[ Conclusion | The application of phosphate solubilizing bio—fertil-
izer in red soil can significantly improve the soil available nutrients. The application of phosphate solubilizing
bio—fertilizer, phosphate solubilizing + EM bacteria mixed fertilizer and organic fertilizer can significantly affect
the soil phosphorus structure. Phosphate solubilizing bio—fertilizer and phosphate solubilizing + EM bacteria
mixed fertilizer can significantly reduce the accumulation of soil insoluble phosphorus, increase the utilization
efficiency of soil phosphorus as well as increase soil nutrients, thus they should be promoted toalleviate the
problem of soil phosphorus deposition.

Keywords: soil phosphorus fractions ; available nutrients ; phosphate—solubilizing bacteria; organic fertilizer
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22 A[EAIEXT T EERE A S BN

H,0-Pi ,NaHCO,-Pi ,NaOH-Pi ,HC1-Pi & TCHL#F , NaHCO,~Po ,NaOH—-Po , Residual-Po A #/L## , NaH-
CO,—Pi ,NaHCO,~Po RE 5 S I} #b 78 55 A Bl L WAL 1 HLO—-Pi™™ At i DK DA 1A [R) B 285 (A B A A 5
PEXI 53 A 5 43 i 258 (H,0-P \.NaHCO,-Pi \NaHCO,~Po) . /145 5 53 it 25 5 (NaOH-Pi .NaOH-Po ) £/ it
AW (HCI-P Residual-P)™, 4347 3854 73 BEAS FH T 10000 - 965 () A= WA ki)
221 HomAsE 3R D AMEATET , NaHCO,—Pi 19 & 1 32 i N0 A0 PR 52 i e . H I 2a )2 &
2¢ AHER I : 45 A0 PR H,0-Pi \NaHCO,—Po [ & S A B35 22 5. K 2b 3R EMR .\ YJ .RL AL B NaH-
CO,-Pi B B KT CK, J& CK AY 11~154%, 1M YJ X} NaHCO,~Pi AU T+ SR Fe i, Y AL BE NaHCO,—Pi A
F EMR VRL -5 &N T 36% .30% (P<0.05) o X 15 BH 3 F b #iljits A 1= 1€ RE % B 25 14 Jin £ 4 NaHCO,-
Pi, DI 138 55 o il Al S S8 38, A AILIE IO fe o 3k 5 RAE B SR IF o 45 20 — 2. JRL R T R
F A DU fife RS ol A Wi AR = AR A LR, 5 R b SR PH S 25 B B IR AR B
A HUAEHEAE o A p L RE RS 7™ A A K S
222 PEFDHMASE i AC AL FEAENZ IR B NaOH-Pi 19 & &, WA BILA th 25 5 43 i 25 52 i) A i 25
(&l 2d, El 2e) o Rl (), i &l 2e AT AT, EMR Ab 2 00) 5 2 52 25 T NaOH-Po, £ kb CK #2 55 T 2 70% (P<
0.05) . X i 3 AL Hb B BRI 4R /55 T 45 5 A0 R 0 B i VA B+ EMAR & TR 4R & IR D A 5 iR
Wl i P ROCR AT o A HLAE A HILRE 3 R A 7= A ML A5 3 Wi A WL, 3 ] BB P 45 5 o il A A ML 33
Jney R, EM B R B % 46 = I AR W AR R BE T 3 R IR b A LB R S A A IR A A AL
Wy, DT S 0 A b AR S R A A WU . A LB i 2 77 AR KA MLIR 1 1 438 pH B IR, £
- AR A 4 BH B I R BRI ), 3 T B B S R R - U0 B R AR B, AT v T s rh
Gy o A TCHLBE ) & i
223 e MEASHE NV BE R e 2 i IEMER S EER B, BEREE A R I 3 At A A B R A+
HCI-Pi 1Y & B B35 1S [R] F2 55 (9 3% i, Horp EMR BN HC1-Pi 25 12 4H Br 3l it A A 3908 1 e /)
TN (2.2920.47 ) mg/kg . A HLUIEAL T HCI-Pi & £ /& EMR 2219 2.9 7% (] 2f) . 113 Residual-P
& LA B S CK I B 25 5 (B 2g) o 3K Ul B Bt A ATLAE 2 n i -+ Bl R B2 AR, WS i i
DA A B IR B A 22 i o X AT RS2 PR R TR} rp AT FILIBT it A 1= B8 IS AN fig o0 4 o0 M, S A pIL s b
AR TR, BB R BRI INESE S e EuE s £ T gk 2
(R ME VA S, D T R B, AR A AR UE W 0 EM B SN T 3 W 2R (R R R T
R 2h .



%1 P O AT TR Tl TR N X £ LTl 2 3 S A IR ) 1 52 i 237
1.0 251 b
n a =2 a
O 03 @ 20f T
o =
a -
2 o0s . T l =% 1sf tf b
& o b
£ | I i3 ! :
B 04 [ 2.2 0t
La i
% 0.2 g 51
= ¢
0.0 0
CK EMR YT RL CK EMR YT RL
AbF Treatment AbF Treatment
20 T5r d
Top Top
- - a
%D 16 a %D 60 T T a
= a = I T
. i = :
§ 12 l E A 45+
o] =
49 ‘ Be
< a Z
i =
% 4 ]l@" 15 F
= i
0 0
CK EMR YT RL CK EMR YT RL
AbF Treatment AbF Treatment
25 100 ¢
L a
2 | a
b 20 I ~ s}
£ i 2 |
FEY )
g L
Teut L, E |
T [ | | g2
wQ T l ¥ = b
Bz 10 = 4l b
® 3}& be I
: : ;
i‘] 5 -HE 2 F i
ﬁ
il c
0 0
CK EMR YT RL CK EMR YT RL
AbF Treatment AbF Treatment
AR P = TR AT o AR
o Oceluded P Moderately labile P Labile P
200 § 1.0ry
5
160 a ? . g 08
T’o\n a i L T g §
2 a, I : 2% 46
@7 120 T La b
= = R S
oz 3
X2 s0 B 04
BE g
& ey
40 o 0.2
g
=
) - = I B B
CK EMR YT RL »n CK EMR YT RL
AbF Treatment AbF Treatment

YJ,RL,EMR, CK/ 5 CFRAHUE AR AR EMIBSEIL 25 A A RITFRFRRE a=0.05 BB E K F 22783

YJ,RL,EMR, CK stand for organic fertilizer, phosphorus soluble bacteria, EM mixed phosphorus soluble bacteria, blank , dif-

ferent letters mean significant difference at the significance level of a=0.05.

N [F it A Ak BT - S 2 7 B4 52 )

& 2

Fig.2 Effects of different fertilization treatments on soil phosphorus fractions
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H,0-P,NaHCO,-Pi,NaHCO,-Po,NaOH-Pi,NaOH-Po, HCI-P, Residual-P refers to phosphorus components in different soils.
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Fig.6  Sequence diagram of soil available nutrients and sorghum biomass under different fertilization treatments
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