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Study on absorption properties of mineral elements of asparagus
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Abstract The properties of dry matter accumulation and mineral elements absorption of asparagus var. Applo were
studied in a field experiment. The results show that dry matter accumulation of asparagus plant at the spear harvest stage
accounts about 26.2% of the total and among this 69.7% of the dry matter is accumulated in spear. While dry matter
accumulation at the fern growing stage accounts 73.8% of the total and among this 70.9% dry matter is accumulated
in fern. Asparagus absorbed K most and then N. The absorption ratio of N: P:K:Ca:Mg is 3.33:1:4.77:0.52:0.23.
K is accumulated equally at the spear harvest stage and the fern growing stage. Most of N Cu and Zn are accumulated at
the spear harvest stage while most of P Ca Mg Fe and Mn are accumulated at the fern growing stage. Suggestions for
reasonable fertilization in different developmental stages of asparagus are proposed.
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Table 1 Concentrations of mineral elements in different parts of asparagus plant
Parts N P K Ca Mg Fe Mn Cu Zn
gkg mg/kg
Underground 12.5+1.11 2.5£0.21 6.8+0.56 1.4+0.12 1.1+0.08 762+50.1 18x1.5 13x1.0 35%2.7
Fern 4.4+£0.41 3.2+0.29 13.5+1.11 2.3+0.19 0.9+0.05 187+15.2 17+£1.4 5+0.4 12+0.8
Spear 36.5+0.31 7.1£0.6547.6+3.98 2.0+0.14 0.5+0.03 161+14.7 16£1.4 66+5.6 110£9.8
Fruit 12.4+1.01 3.6+0.31 16.3+1.16 0.9+0.07 0.3+0.02 68+5.9 10£0.9 8+0.5 27+2.1
2.2 N5.32 P1.60 K7.63 Ca0.84 Mg0.37
2 g Feld2 Mn7.2 Cu7.6 Zn 15.1 mg
429.7 g/ K N P K Ca Mg
108 g/ 26.2% 3.33:1:4.77:0.52:0.23
69.7% 30.3%
K
73.8% N Cu Zn
59.3% 70.8% 62.5%
70.9% 25.3% 3.8% P Ca Mg Fe Mn
61.1%
2.3 76.7% 80.4% 73.8%  75% p

3 4 K Ca Mg Mn Fe
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Table 2 Dry matter accumulation and distribution in different parts of asparagus plant at different stages
lant %
Stage Part Dry matter accurﬁﬁlztion Distribution rate
Underground 32.7+2.6 8.7
Spear harvest stage Spear 75.3+6.7 17.5
Total 108.0 26.2
Underground 81.5+7.8 17.9
Fern growing stage Fern 228.1+18.4 53.1
Fruit 12.1+1.1 2.8
Total 321.7 73.8
Full-year total 429.7 —

3

Table 3 Absorption and distribution of macro- and second elements in different parts of asparagus plant at different stages

Accumulation amount mg/plant

Distribution rate %

Stage Part N P K Ca Mg N P K  Ca Mg
Underground 408.4 82.4 222.4 47.1 35.6 7.7 5.2 2.9 5.6 9.7
Spear harvest stage Spear 2747.7 537.6 3581.3 146.8 36.1 51.6 33.6 47.0 17.6 9.9
Full-year total 3156.1 620.0 3803.7 193.9 71.7 59.3 38.8 49.9 23.2 19.6
Underground 1017.9 205.4 554.2 117.4 88.8 19.1 12.8 7.3 14.0 24.2
Fern growing stage Fern 999.1 729.9 3070.2 513.2 203.0 18.8 45.6 40.3 61.4 55.3
Fruit 150.0 43.7 196.9 10.9 3.1 2.8 2.7 2.6 1.3 0.9
Total 2167.0 979.0 3821.3 641.5 294.9 40.7 61.1 50.2 76.7 80.4
Full-year total 5323.1 1599.0 7625.0 835.4 366.6
4
Table 4 Absorption and distribution of microelements in different parts of asparagus plant at different stages
Accumulation amount mg/plant Distribution rate %
Stage Part Fe Mn Cu Zn Fe Mn Cu Zn
Underground 24.9 0.6 0.4 1.1 17.5 8.2 5.6 7.6
Spear harvest stage Spear 12.1 1.2 5.0 8.3 8.5 16.8 65.2 54.9
Total 37.0 1.8 5.4 9.4 26.0 25.0 70.8 62.5
Underground 62.1 1.5 1.1 2.9 43.7 20.5 13.9 18.9
Fern growing stage Fern 42.7 3.9 1.1 2.7 30.0 54.1 15.0 18.1
Fruit 0.19 0.03 0.02 0.08 0.1 0.4 0.3 0.5
Total 104.99 5.43 2.22 5.68 73.8 75.0 29.2 37.5
Full-year total 141.99 7.23 7.62  15.08
N
40.7% N 2 K N 1.43
3 3
1 N K Zn Cu 7.5% 1000 kg N
N K 2.74 kg P 0.54 kg K 3.57 ke Ca 0.15 kg Mg 0.04 ke
Cu Zn P K Fe12.05g Mn 1.19 g Cu4.94 g Zn 8.28 ¢

Ca Mg Fe Mn N
NPK Ca Mg Fe Mn
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