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Abstract: In the 19-year located fertilization experiment in barley, five treatments were designed with different combinations of
nitrogen (N), phosphorus (P), and potassium (K) fertilizers. The natural productivities of nutrient elements from soil and environ-
ment, fertilizer efficiencies and soil nutrient apparent balances were investigated by measuring aboveground biomass, grain yield,
and nutrient contents in grain and straw. Under no fertilization condition, the amounts of nutrient supply from soil and environ-
ment were 44.5, 10.7, and 52.5 kg ha™! for N, P, and K elements, respectively. The average N, P, and K contents were 17.30, 3.48,
and 4.18 g kg™ in grain and 4.85, 0.64, and 17.50 g kg™' in straw, respectively. The percentages of nutrient elements translocated
from aboveground organs into grain were 75.7% for N, 83.5% for P and 18.8% for K. This result indicated that the most of N and
P absorbed by plant were ultimately deposited into grains, whereas more than 80% K absorbed remained in straws. For producing
1000 kg grain, barley plant required absorptions of 22.3 kg N, 4.0 kg P, and 20.5 kg K. Clearly, the P requirement was 5—6 times
the requirement of N or K. The average apparent fertilizer use efficiencies for N, P, and K fertilizers were 29.0%, 12.8%, and 71.8%,
respectively. The average accumulative recovery efficiencies of N, P, and K over 19 years were 75.3%, 63.6%, and 203.2%, respec-
tively. Under balanced fertilization with fixed N, P and K inputs, there were annual net gains of 18.4 kg ha™ for N and 6.9 kg ha™' for
P, but a net loss of 43.8 kg ha™' for K in soil. Such soil condition produced barley yield of 2350 kg ha™" per year.
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Fig. 2 Contents of N, P and K elements in grain and straw of barley
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The I-shaped, rectangular, and long-bar symbols indicate 5-95%, 25-75%, and 50% of the nutrient content, respectively.
The short bar indicates the mean value.

1

Table 1 Nutrient uptakes in grain and aboveground biomass and harvest index in Barley

Treatment

Grain (kg hm™)

Aboveground (kg hm™)

Harvest index (%)

N P K N P K N P K
CK 338 ¢ 6.76 ¢ 9.02¢ 445 ¢ 85¢ 439c¢ 759 a 79.6 a 205a
N 53.0b 9.88b 11.0 be 69.1b 11.4b 543D 76.7 a 86.8 a 204 a
NK 53.6b 10.7 ab 11.0 be 71.9 ab 12.6 b 59.3b 74.6 a 83.6a 18.6 a
NP 539b 10.1 ab 13.1 ab 71.3 ab 12.1b 78.6 a 755a 85.0a 16.6 a
NPK 589a 11.7 a 150a 779 a 14.1a 83.8a 75.6a 82.6a 179 a
19 5%

Data of barley nutrient uptakes from grain and aboveground biomass in the table is an average for 19 years. Values followed by different letters

in a row are significant by different at 5% probability level.
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2
Table 2 Nutrient internal efficiency in barley under different fertilization treatments (kg kg™")
Treatment N P K
CK 51.9+1.5 267.5£9.2 54.94£3.1
N 43.9+1.5 249.4+12.1 55.3+4.0
NK 43.5€1.7 249.4+12.0 42.9+3.8
NP 43.0+1.5 238.5+7.8 52.443.3
NPK 43.0+1.1 235.3+6.6 42.4+£3.0
Average 45.0 247.7 48.7
19 + Data are shown as mean+SE of 19 years’ experiments.
3
Table 3 Nutrient apparent balance and accumulative recovery efficiency
Treatment Input (kg hm™) Absorption (kg hm™2) RE (%) ARE (%) Surplus (kg hm™)
N P K N P K N P K N P K N P K
CK 8455 161.5 834.1 —44.5 -8.5 —43.9
N 1830.0 13129 216.6 1031.7 25.0 71.4 272 -114 -543
NK 1830.0 759.3 1354.7 2299 14934 278 65.3 74.0 196.7 250 -12.1 -38.6
NP 1830.0 399.2 1366.1 2394 11267 284 9.2 74.7 60.0 24.4 8.4 -59.3
NPK 1830.0 399.2 7593 1480.1 2679 15922 347 16.3 78.3 80.9 67.1 209.7 18.4 6.9 —43.8

19

Data of uptake, input, apparent recovery efficiency (RE) and accumulative recovery efficiency (ARE) are the sum of 19 years’ experiment.
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