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Effect of ammonium polyphosphates with various degree of polymerization
on growth of maize seedlings
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Abstract: [ Objectives ] The purpose of this study is to evaluate the effect of three kinds of ammonium
polyphosphates(APP) with various polymerization degree (PD) as seed fertilizer on maize seedling growth.

[ Methods ] With mono-ammonium phosphate (MAP) as control, three ammonium polyphosphates were APP1
(mainly low to medium PD), APP2 (mainly medium to high PD) and APP3 (uniform PD distribution) and
combinations of APP with MAP (APP : MAP =1 : 1, P,O; mass ratio) to compare the effect on maize seedlings
when all APPs were used as seed fertilizer on laterite soil. There were 8 treatments including CK (no phosphate
fertilizer), MAP, APP1, APP2, APP3, APP1 : MAP, APP2 : MAP, and APP3 : MAP. At 40 days after sowing,
corn seedling plants and soil samples were collected, and plant height, stem diameter, dry matter weight of
aboveground and underground parts, soil total phosphorus, soil available phosphorus, phosphorus uptake of plant
and phosphorus use efficiency were determined or calculated. [ Results ] The seedling growth was significantly
different among the 8 treatments. When APPs was applied individually, the best corn growth was in APP3,
followed by MAP and APP1 and the worst was in APP2. This information indicated that APP with uniform PD
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distribution had the best effect as seed fertilizer. Compared with the individual APP treatments, combination of
APP with MAP could significantly increase seedling growth and phosphorus uptake. The best combination was
APP3 with MAP, which resulted in 21.3% and 81.6% more plant dry matter weight and phosphorus use efficiency
over the treatment of MAP alone, respectively. [ Conclusions ] Ammonium polyphosphate with homogeneous
distribution of polymerization degree (APP3) could steadily supply phosphorus, resulting in maximum plant
height, dry weight and phosphorus uptake. Combined application of MAP with APP3 is proved to be capable of

promote nutrient availability and corn growth significantly, which is a proper application way.
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Table 1 Contents of components and P,O; in the tested
ammonium polyphosphates

LRI

Component APP1 APP2 APP3
1E@ERR Ortho-phosphoric acid 4.04 1.31 4.95
AR Pyrophosphate 21.69 9.37 11.39
=W Tri-phosphate 15.12 1720 10.05
VU WL Tetra-phosphoric acid 5.14 20.73  19.88
TR W2 Penta-phosphoric acid 0.00 3.29 7.27
2 B WEMR Poly-phosphoric acid 0.34 0.99 16.80
S5 Total phosphorus 46.33 52.89  70.34
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Fig. 1 Fertilizer and seed placement diagram
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Table 2 Plant height and stem diameter of maize seedling
affected by ammonium polyphosphates

Qbyg R (cm) 22 (mm)
Treatment Plant height Stem diameter
CK 542+45¢e 38+03d
MAP 136.0 £ 0.5 be 14.0+04b
APP1 1302+ 1.4¢ 139+0.1b
APP2 99.3+2.7d 95+1.0c
APP3 140.7+15b 158+06a
APP1 : MAP 139.1+1.1bc 15.4£0.2 ab
APP2 : MAP 132.1+1.8 bc 14.1+£0.1b
APP3 : MAP 1494+14a 16.3+0.1a

{E (Note) : [AIFEUEIGE AR T Bl A0 B 8] 22 515 5% 1,
K F-Values followed by different letters indicate 51gn1flcant
difference among treatments at the 5% level.
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Fig. 2 Dry matter weight of above and underground parts of maize seedlings affected by ammonium polyphosphates
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Table 3 P use efficiency of seedlings affected by
ammonium polyphosphates

b BRI (%)
Treatment P use efficiency
MAP 7.67+0.33¢
APP1 7.42+0.82¢
APP2 2.09+0.19d
APP3 9.94+£0.68b
APP1 : MAP 10.47+0.32b
APP2 : MAP 8.72 £ 0.67 be
APP3 : MAP 13.93+0.53 a

TE (Note) : [FIFVEUE G AN R T B3R Ab BRI 2 5735 5% 1. 3%
7K3F-Values followed by different letters indicate significant difference

among treatments at the 5% level.
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