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A Evaluation on the Phosphorus Component of Organic M aterials
and Its Phosphorus Supply Capacity

W ANG Xu-dong . HU Tian-ian . LI Quan—in’, LI Zu-yin , ZHANG Yi-ping’

(1. Northwest Sci-Tech University of Agriculture and Forestry, Yangling Shaanxi 712100, China; 2. Wugong
Agricultural Research Center, Yangling Shaanxi 712100, China)

Abstract In this paper, eight organic materials belonging to three groups (straw, green manure and ma—
nure) were selected, on the basis of analysis of P component. pot experiment was used for studying the P
supply capacity of different kinds of organic materials. The results showed that inorganic P was the main
proporation in manure and straw, while organic P was one major in green manure. Organic P in organic
materials mainly consisted of moderally labile and moderately resistant O. P. The proportion of labile O. P
to total organic P was generally 10% of below. Highly resistant O. Pwasvery low in straw and green ma—
nure and did not exceed 4% , but it was a little high in manure , which reached 20% in sheep manure.

Straw with high C /P ratio had the lowest P supply capacity in the present season of application, which lead
to the reduction of wheat biomass production Its effect of P supply was significant in the second planting,

but the effect of P supply of manure and young green manure w as significant in the present season of appli-
cation, and was decreased in the second and third planting . The total phosphorus utlization ratio of straw
was lower than that of chemical phosphate fertilizer, but for manure and green manure, it was the same
level as the chemical phosphate fertilizer.
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Table 1 Main chemical component of applied organic material s
Organic P Inorganic P
Variel C N P C/N c/p
ey g/kg g/kg g kg g kg % g/kg %
Wheat straw 449. 36 5. 51 0. 57 0.27 47.37 0. 30 52. 63 81. 55 788. 35
Corn straw 404. 52 9. 12 1. 04 0.49 47.12 0. 55 52. 88 44. 36 388.96
Rape straw 419.71 11. 72 1. 07 0.36 33. 64 0. 71 66. 36 35. 81 392.25
Pea straw 406. 28 10. 34 1. 19 0.48 40. 34 0 71 59. 66 39. 29 341. 41
Alfalfa straw 368. 33 22. 23 1. 53 0. 80 52.23 0.73 47. 77 16. 57 240. 67
Green gram straw  372.12 21. 24 2. 59 1.58 61.00 1. 01 39. 00 17. 52 143. 68
Hog manure 381.40 18. 81 5. 49 2.49 45. 36 3. 00 54. 64 20. 27 69. 47
Sheep manure 268. 05 16. 17 552 2.03 36.78 3. 49 63. 22 16. 58 48. 56
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Table 2 Organic phosphorus component of organic material s
Labile O. P Moderately Moderately Hgh resistant Sum of the
Van e L labile O. P resistant O. P 0. P four group O. P
ariety
ug /g % * uglg % * ug /g %" ug/g % * ug /g P
Wheat straw 22.4 9.1 1181 47. 8 103.5 41.9 2.8 L1 246. 8 91.4
Corn straw 32.5 7.5 200.8 467 187.5 43.6 89 21 429. 7 87.6
Rape straw 22.5 6.7 151.4 457 157.5 46.9 43 L2 3357 93.25
Pea straw 53.4 11. 8 156. 1 34.5 231.2 51.1 11. 4 25 4521 94.19
Alfalfa straw 51.7 7.6 193.5 267 453.4 62.5 26. 8 36 725. 4 90.6
Green gram straw  96.0 6.7 1045.3 731 287.6 20.1 03 ~ 1429.2 90.5
Hog manure 177. 1 9.2 1068. 0 555 541.8 28.2 135.2 7.0 19221 77.2
Sheep manure 173.9 9.1 689.4 361 640. 5 33.4 408.5 213 1912.3 94.2
* 4 , Percent of the sum of the four group O. P. * * , Percent of organic P.
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Table 3 Biomass production of winter wheat with different treatments g /pot
1 2 3
Treatment The first planting The second planting The third planting Total production
Wheat straw 5. 06 12.35 9. 85 27.26
Rape straw 6. 39 16. 82 13. 59 36. 80
Corn straw 725 15. 15 11. 73 34.13
Control 9.05 7.63 6. 45 23.13
Pea straw 10. 66 19. 82 15. 37 45.85
Alfalfa straw 15. 60 21.40 15. 86 52.86
Phosph ate treatment 15. 66 13. 89 12. 03 45.58
Hog manure 24. 17 23.62 21. 32 69. 11
Green gram straw 24. 22 25.65 18. 45 68. 32
Sh eep manure 25. 15 24.51 22. 26 71.92
SoL.S.D.= 1.71 ¥oL.S.D.= 2.32% 3 Biomass production is the average of three replications
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Table 4 The phosphorus content and absorption amount of wheat
1 3
The first phnting The second planting The third planting ) *
P applica Total
Treatment —tion utilization

P content P uptake P uptake P content P uptake (mg/ ) ratio

(g/kg) (mg/ (mg/ ) ) g/kg) (mg/ ) (%)
Wheat straw 0.952 4. 817 1 13.745 1. 098 10. 815 40. 197 17.330
Corn straw 1. 000 7. 248 L 17.430 L 132 13. 278 72. 750 23.371
Rape straw 0. 965 6. 166 L 20. 890 1. 201 16. 322 75. 196 27. 886
Pea straw 1.05 11. 218 L 24.933 1. 186 18 229 83. 144 38.452
Alfalfa straw 1.170 18 258 L 28.954 1. 196 18. 968 106. 987 40.910
Green gram straw 1. 441 34. 904 1 36. 884 1. 423 26. 254 181. 26 41.726
Hog manure 1.550 37. 467 L 34.532 1. 356 28.910 192. 27 40. 823
Sheep manure 1. 467 40. 196 L 35. 809 1. 362 30. 318 193. 056 43. 466

Control 0.990 8 969 0. 7.310 0. 951 6 13 — —
Phosphate treat 1. 148 17. 986 L 15.765 1. 129 13. 581 61. 135 40. 767
#* = [( - K 100%  Total P utilization ratio= [(total P absorption—

control P uptake) /P application per pot K 100%
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