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Abstract: Successively oversupply of phosphorus fertilizers brought about the accumulation of phosphorus in the black

soil . The results showed that soil nutrients were unbalanced, and the fertilizer efficiency was low. The status of accumu-

lated phosphorus, transform of inorganic phosphorus and bio-availability of accumulated phosphorus in black soil were

studied in this paper by the means of long-term fixed site field trial. The results were as follows:

1.

Total P content decreased by 37.4% due to long-term no fertilization. Phosphorus fertilization remarkably increased
total P content, especially the treatment with 2 times phosphorus fertilization, which was 53.9%—65.7% higher
compare with the treatment of no fertilization. Application of manure alone could not supply enough P to keep phos-

phorus balance in soil. And the P was exhausted.

. Available P in black soil decreased by 60.0% and 23.2% for the treatments of no fertilization and, long-term applying

manure, respectively. But available P in P fertilization treatments enhanced which was 6—15 times higher than that of

no fertilization treatment. The more P fertilizer was applied, the more available P was accumulated .

. As to the accumulated P in black soil, Ca;~P is highest, then is O—P, Cag~P and Ca,-P content was lowest. P

fertilization could increased Ca,—P, Cag—P and Al-P content which had higher availability to crop, while it had little
effect on the content O~P and Ca;~P which had lower availability to crop.

. The phosphorus was depleted in black soil under the condition of long-term no P fertilization, so the effect of the P

fertilizer was significant for the treatment of long-term no P fertilization, while, for the treatment of long-term P fertil-
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ization, the response is quite low. The accumulated phosphorus has an after effect on crops. It needn’t to applying a

mount of P fertilizer to soil every year under the condition of P accumulation in soil .
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Fig.1 The changes of total P and available P in black soil under long-term fertilization conditions
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Table 1 Influence of long-term fertilization on forms of inorganic p in black soil

fhE g3 T B% 44 Inorganic~P Fractionstion {mg/kg) ijf}ﬂfii% p
No. Treatment Ca, -P Cag —P Al-P Fe-P 0-P Cay -P (mg/kg)
1 CK 6.50 4.63 11.94 27.96 51.86 65.85 168.75
2 N 4.73 4.02 10.17 23.96 38.84 54.57 136.22
3 P, 42.95 33.46 58.00 74.60 70.83 79.46 359.29
5 N, P, 24.43 20.23 26.56 58.29 64.07 72.63 266.22
6 NK, 9.53 8.04 18.49 39.26 46.34 64.74 186.41
8 N,PK 40.59 33.56 60.85 85.61 61.71 80.50 362.81
9 D, ©11.99 12.73 21.06 36.45 55.99 69.15 207.37
11 D,p, 44.77 37.32 55.74 70.23 83.84 78.51 370.41
16 DN Pk 49.06 42.31 63.44 128.35 106.15 85.84 475.14
19 P, 74.52 52.37 99.60 98.72 100.21 86.17 511.60
20 NP, 59.89 44.62 118.13 102.85 85.66 84.97 495.78
21 D, 14.82 12.09 23.39 42.74 65.35 73,89 232.27
24 D,N,P, 78.42 69.73 130.26 103.78 96.53 94.50 573.22

¥ (Note) : 2 1999 —~ 2001 =4FF3{H ., Data is the average of three years (1999—2001) .
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Table 2 The bio-availability of soil P after long-term fertilization in black soil

5 Jun 3 Jul Jul Aug(W 3K} Harvesting stage)
4 Y& Biomass BK ThE

hEE  im BWE MKSE HETE %E (/10 ) 731 Spike 1000-sceds ?’T'E

No. Treat. Height Fresh wt. Dry wt. Height BE FE Height length Wt Yield
(em) (g/10 #%) (g/10#8) (em) (em) (g/pot)

Fresh wt.  Dry wt. (em) (g)

1 CK-P 18.42 2.07 3.16 39.44 17.0 7.0 39.8 6.4 25.85 6.70 g
2 CK+P 27.73 6.44 6.71 47.30 43.0 19.4 46.8 10.9 30.26 17.83 cd
3 P-P 27.91 7.12 7.16 51.70 46.0 20.0 51.0 11.1 34.04 20.81 ab
4 P+P 28.55 7.55 7.49 48.60 43.6 19.2 48.5 11.0 34.93 19.87 abc
S NP-P 25.17 6.16 5.69 49.90 38.0 17.0 49.0 10.7 33.12 18.02 be
6 NP+P 26.94 6.96 6.26 43.20 32.3 14.0 44 .4 10.2 30.49 18.57 abc

7 NK-P 24.14 3.84 3.89 41.00 27.4 9.0 42.6 8.2 27.41 10.50
8 NK+P 29.40 6.45 7.60 46.90 4.0 18.4 46.2 10.5 31.49 17.79 cd
9 NPK-P 28.00 5.58 3.52 51.20 43.4 17.0 51.4 11.8 34.80 19.34 abc
10 NPK+P 30.16 5.48 5.14 52.90 50.0 18.4 51.2 11.2 36.91 20.57 abc

11 P,-P 26.86 4.25 7.17 41.10 31.8 13.8 43.1 10.2 28.90 14.34 ¢

12 P,+P 27.54 5.54 7.74 44.00 36.4 . 15.4 43.2 10.6 29.17 14.24 e
13 N,P,-P 30.72 6.26 5.34 50.10 41.6 16.6 47.5 11.0 29.22 15.29 cd
14 NP, +P 30.29 5.85 6.10 43.90 29.0 11.6 4.9 10.7 27.12 14.61 de
15 D,N,P,-P 29.28 5.38 6.48 50.70 52.2 22.2 47.8 11.2 30.48 19.89 abc

16 D,N,P,+P 30.54 5.99 6.04 48.50 4.0 18.4 47.2 11.1 32.73 20.89 a

2.4 (Rt L BEEHRIKF A ®3 TEMIELENEKSBER(g/kg)
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REYBE S B3R, 75 T b b B IE MR R B
EREEM, AR RBERA AL RS BR
AR, EESHEABRENRBE X, FRIBHEAMN
BEXRIK WREEABRE, BRERSETR
FRERR,

3 %#i

EAER, i FREILE KB ESME B, M
BETRFERRR, ERTHEFS KA, LA
RETRALIERERENRE. ARBBE T KHEE
(23 F) M T LEB RN R BRE, LHTHBE
SZRUUR T HREBRRNOEYHERE. EELX

Table 3 The P content under different fertilization treatments

Y #K Harvest

RS AR S5Jom  3Ju  HEHK TR
No. Treatment Plant Grain
1 CK-P 3.70 5.15 0.120 1.48
2 CK+P 3.82 5.70 0.110 1.20
3 P-P 14.00 5.70 0.150 1.60
4 P+P 19.20 8.00 0.155 1.28
5 NP-P 8.20 5.40 0.115 1.60
6 NP+ P 14.80 7.40 0.222 1.40
7 NK-P 6.20 5.30 0.115 1.68
8 NK+P 16.00 7.10 0.205 1.28
9 NPK-P 14.00 7.40 0.145 1.68
10 NPK+P 20.60 9.00 0.310 1.48
1 P,-P 12.40 6.75 0.145 1.64
12 P,+P 20.40 8.70 0.355 1.48
13 N,p,-P 16.80 7.10 0.160 1.72
14 NP,+P 20.60 10.10 0.465 1.60
15 DN,P,-p 14.80 7.40 0.160 1.60
16 D,N,P,+P 23.80 9.30 0.320 1.48
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