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Abstract

BACKGROUND: Bone meal is commonly used as a
phosphorus (P) fertilizer in organic farming. Effectiveness
of bone meal was compared with mineral P fertilizer to
elucidate the optimum application rates of bone meal in
crop production.

METHODS AND RESULTS: The effects of bone meal and
fused phosphate on plant growth and P uptake were
determined in a pot experiment with maize (Zea mays L.) in
a clay loam soil. Bone meal and fused phosphate were
applied at 150 and 300 mg P,Os/kg soil, and maize was
grown for 3 consecutive growth periods of 4 to 5 weeks
each. As compared with fused phosphate, total shoot
growth of maize per pot was 3-6% lower in bone meal
fertilization, and the difference was not significant in the
application of 300 mg P»Os/kg. At the same P application
rate, uptake of P by maize plants was 7-9% lower in bone
meal treatment. The P use efficiency in bone meal
treatments ranged from 11.9-13.6%, equivalent to 73-84%
of the efficiency for fused phosphate treatments.
CONCLUSION: The equivalence of immediate effectiveness
of bone meal as a P fertilizer was at least 90% compared
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with fused phosphate in the pot experiment with maize. The
results indicate that bone meal could be a reasonable
alternative to chemical P fertilizers.
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Table 1. Characteristics of the experimental soil

pH (1:5 HO) Organic matter Total N Total P Available P Texture
g/kg g/kg g P0s/kg mg P>0s/kg
6.6 29.7 1.0 1.6 71.7 Clay loam
Table 2. Contents of phosphorus in bone meal and fused phosphate fertilizer used in the experiment
Fertilizer Water soluble P Citric acid extractable P Total P
--------------- L7 o S—

Bone meal 0.39 184 19.6

Fused phosphate 0.02 16.8 19.1

U0 dob oobob oobb oo, 300 od ooa d
oo00oo0oOo oooo od.
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PO, 0 CO/0 00 00000000 00 0000 OO
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Table 3. Fertilization treatments of the greenhouse pot experiment

P fertilizer”

N and K fertilizer®

Treatment
Bone meal Fused phosphate NHNOs KCl
----- mg P,O0s/kg - mg N/kg mg K/kg
Control - - 200+200 200+200
BM-150 150 - 200+200 200+200
BM-300 300 - 200+200 200+200
FP-150 - 150 200+200 200+200
FP-300 - 300 200+200 200+200
P fertilizer was applied only once before seeding of the first maize cultivation.
"N and K fertilizers were applied before and 2 weeks after seeding in each maize cultivation.
Table 4. Effect of P fertilizer treatments on the shoot dry matter yield of maize
Treatment 1st harvest 2nd harvest 3rd harvest Total
———————————— g/plant --—-----——-- g/pot
Control 212 d” 162 d 121 ¢ 19.8 d
BM-150 235 ¢ 2.22 bc 147 b 241 ¢
BM-300 255 b 2.50 a 1.85 a 276 a
FP-150 252 b 2.28 bc 159 b 25.6 b
FP-300 2.79 a 2.46 ab 1.89 a 285 a

¥ Means in the same column with the same letter are not significantly different according to DMRT (p<0.05).
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Table 5. Content and uptake of P in shoot of maize plant as influenced by the P fertilizer treatments

Content of P in shoot

Uptake of P in shoot

Treatment
1st harvest 2nd harvest 3rd harvest 1st harvest 2nd harvest 3rd harvest Total
——————— g P/kg ——- - g P/pot ————-

Control 1.44 b? 116 ¢ 0.94 ¢ 9.3 9.9 4.6 238 e
BM-150 158 a 133 b 1.06 b 139 12.5 6.2 327 d
BM-300 159 a 1.48 ab 113 b 159 15.1 8.4 393 b
FP-150 1.61 a 142 ab 112 b 14.6 14.2 7.2 36.0 ¢
FP-300 1.63 a 152 a 123 a 16.1 16.9 9.3 423 a

¥ Means in the same column with the same letter are not significantly different according to DMRT (p<0.05).
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Table 6. Phosphorus fertilizer use efficiency of maize in
different bone meal and fused phosphate

treatments
Treatment P fertilizer use efficiency”
%
BM-150 13.6
BM-300 11.9
FP-150 18.7
FP-300 14.1

) (P uptake by maize fertilized -~ P uptake by maize
unfertilized) /P fertilizer input
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