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Effects of superfine activated phosphorus fertilizers on growth and phosphorus utilization of pakchoi
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Abstract: To reduce the soil fixing of phosphorus fertilizer, improve the nutrition efficiency, and increase crop yield, the potted pakchoi
experiment was conducted to study the effects of fertilizer on the yield and quality of pakchoi, soil nutrients and fertilizer use efficiency. In
this study, we set up a control, a conventional fertilizer treatment and seven novel phosphorus fertilizers that combined with humic acid,
zeolite powder, diatomite activator in different proportions. The results showed that, several optimized phosphorus treatments significantly
increased the yield of pakchoi with increase rate from 0.44% to 12.82%; Compared with nitrogen, phosphorus and potassium regular
fertilization, the superfine phosphorus and potassium—humic acid-diatomite—zeolite activation treatment increased the content of Ve by
5.37% of pakchoi and reduced the nitrate content and soluble sugar content by 18.23%, 53.13% respectively; The content of available
phosphorus in soil increased by 17.20%~24.87%, and the utilization rate of phosphate fertilizer increased from 11.70% (nitrogen,
phosphorus and potassium regular fertilization) to 20.17% (superfine phosphorus and potassium—humic acid-zeolite activation treatment ).
Thus, under the conditions of this experiment, it is recommended to select the superfine phosphorus potassium—humic acid-zeolite—activated
fertilizer in fertilizer production and application.
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Table 1 Experiment design and the amount of fertilizers applied (kg+hm™)
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Table 2 Effect of different treatments on yield and yield increase of pakchoi

it S - T g Gl
5 CK = B NK 3= 52 NPK I 7= B H1 MG
CK 64 434.38+1 194.68¢ — — — —
NK 97 017.19+414.07d 50.57 — — —
NPK 97 396.88+2 024.28d 51.16 0.39 — —
H1 97 828.13+666.62d 51.83 0.84 0.44 —
H2 104 273.44+2 265.20¢ 61.83 7.48 7.06 6.59
H3 105 764.06+1 591.63bc 64.14 9.02 8.59 8.11
HZ 108 576.56+949.92ab 68.51 11.91 11.48 10.99
HD 105 342.19+138.02bc 63.49 8.58 8.16 7.68
HDZ 109 884.38+893.09a 70.54 13.26 12.82 12.32
FE B IRNG R 38 A B2 0] 22 5 18 3 (P<0.05) . Tl
Note: Different letters in a row indicate significant differences among treatments (P<0.05). The same below.
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Table 3 Effect of different treatments on the quality of packchoi

Ak 2 Ve/mg-kg™ Ve 3 NPK S 11/% NO3/g-kg" NOHENPKIENN/% TR AT NPK IS /%
CK 861.08+6.64a — 2.60+0.34e — 0.29+0.01a —
NK 577.04+7.76d — 6.15+0.31b — 0.25+0.01b —

NPK 576.76+3.32d — 4.06+0.05¢ — 0.32+0.01a —
H1 756.28+3.56b 31.13 1.91+0.05f -52.96 0.19+0.01d -40.63
H2 570.59+2.73d -1.07 3.72+0.11cd -8.37 0.19+0.01cd —-40.63
H3 426.80+7.04f -26.00 7.87+0.06a 93.84 0.29+0.00a -9.38
HZ 495.35+6.73e -14.12 3.34+0.03d -17.73 0.22+0.00c -31.25
HD 751.69+1.41b 30.33 1.32+0.03f -67.49 0.21+0.01cd -34.38

HDZ 607.76+2.49¢ 5.37 3.32+0.03d -18.23 0.15+0.01e -53.13

x4 FEAET/MERMEEMER
Table 4 Effect of different treatments on plant height and leaf area of pakchoi

Qb3 H Ik R /em AR om HIM A em? I AR em?
CK 7.07+0.07ab 19.17+0.44b 28.60+1.06ab 43.29+0.29¢
NK 7.15+0.09a 20.00+0.58ab 29.06+0.65ab 62.92+0.39b
NPK 7.10+0.06a 19.33+0.33b 31.53+1.17a 62.52+1.36b
H1 6.40+0.06e 21.00+0.00ab 28.45+0.64ab 69.99+2.38ab

H2 6.67+0.09¢d 20.67+0.67ab 28.68+1.24ab 71.24+1.02ab
H3 6.77+0.03¢ 20.67+0.88ab 30.13+0.67ab 74.28+7.08a
HZ 6.40+0.06e 21.33+0.88a 29.27+0.88ab 68.64+4.25ab
HD 6.87+0.07bc 20.00+0.58ab 31.16+2.45a 71.16+0.31ab
HDZ 6.55+0.09de 20.33+0.33ab 27.19+0.50b 72.10+0.18ab
— 12 — http://www.aed.org.cn
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SR W BB, B R B 4 0 R 1.93%~36.12%
10.07%~26.00% 1 23.46%~45.50% , 8 1 41 5 7% 1k Ak
FHL/IN 11 35 A Tl A ) D 23 s R0 9 A Ak B n T
3.28~8.47 A 43 5, o HZ ARG /)N 11350 Ul 1 57
A3 I WAL S d5 i, 40 i) 8 81 23.58 .35.37,327.48 kg -
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Table 5 Effect of different treatments on content of soil available nutrients in soil (mg-kg™)

b AR AR ARk AL

CK 8.55+0.07e 0.96+0.02bcd 8.50+0.17d 116.34+1.37d
NK 15.64+0.14a 0.94+0.06cd 9.81+0.24d 136.13+1.58bc
NPK 9.83+0.02d 0.92+0.05d 11.34+0.60c 135.33+1.37¢
H1 11.64+0.04¢ 1.12+0.08abc 12.51+0.34¢ 137.71+2.74be
H2 13.16+0.94b 1.02+0.11abc 14.16+0.54a 135.33+1.37¢
H3 13.16+0.14b 0.99+0.06bc 13.29+0.62ab 149.58+1.37a
HZ 14.62+0.45a 1.21+0.11ab 14.57+0.46a 140.88+1.58b
HD 13.11+0.23b 1.19+0.04abc 14.15+0.54a 140.08+1.37be
HDZ 13.18+0.43b 1.27+0.11a 13.85+0.59ab 137.71+0.00be

®6 AR ET/NERFS RRARBRF AR

Table 6 Effect of different treatments on nutrient absorption and utilization of phosphate fertilizer of pakchoi

e REBY RBNPKARI BERBY T NPK Ab 3 R FBINPKARE  BRACAIAT BRACAIRANPK
kg-hm™ B4 /% kg-hm™ W% kg-hm™ H4m /% % S 53 A
CK  7.25%0.45¢ — 16.10+0.44f — 166.24+0.48( — — —
NK  16.1740.84d — 18.000.12¢ — 194.93+1.89%¢ — — —
NPK  17.32+0.53d — 28.07+0.49d — 225.07+5.33d — 11.70 —
H1 19.52+0.08¢ 12.70 30.90+0.24¢ 10.08 280.09+2.29¢ 24.45 14.98 3.28
H2  17.66:0.21d 1.96 32.23+0.00bc 14.82 277.87+8.92¢ 23.46 16.52 4.82
H3  22.17+0.85ab 28.00 32.53+0.35hc 15.89 282.16+2.59¢ 25.37 16.88 5.18
HZ  23.58+0.63a 36.14 35.37+0.36a 26.01 327.48+8.78a 45.50 20.17 8.47
HD 19.31+0.38¢ 11.49 32.43+0.27he 15.53 283.33+4.49¢ 25.89 16.76 5.06
HDZ  21.46+0.44h 23.90 32.81+1.33b 16.89 304.85+4.47h 35.45 17.20 5.50
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