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MR ZE ) R E, A SR A 3w i N (1) 32 22
AR, DI H AR H R NS R 70.86%. R8T
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Fig.l1 Farmland soil nutrition input in Heilongjiang Land Reclamation Area
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Fig.2 Farmland soil nutrition output in Heilongjiang Land Reclamation Area
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— 3, ¥WERERZIESE R T RN, HoHE
AFE B 22 R, 2000 46, AL 7 B U N 2 08 B AL
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Fig.3 Nutrient inputs per unit area and per unit output value in
Heilongjiang Land Reclamation Area
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Fig.4 Nutrient utilization efficiency in Heilongjiang Land
Reclamation Area
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Fig.5 Amount and ratio of nutrient profit and loss in Heilongjiang
Land Reclamation Area
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HIEE L AEALRE G 7T (B 6a) , 2000—2011
G, HOpITRIX AL A IR RS AR T2 E; 2012—
2018 4F, AR B IX 5 o ] Aoy i AR A IR U N BE A AH
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7¥: HLRA AR R, FE. 52 M3l T 5 ER s, REanis
HEHEM (https://www.gov.uk/government/statistics/uk-and-england-soil-
nutrient-balances-2018) .

Note: HLRA is Heilongjiang Land Reclamation Area. Same as below. Date of
UK was collected from the Department for Environment, Food & Rural Affairs
website (https:/www.gov.uk/government/statistics/uk-and-england-soil-nutrient-
balances-2018).

B 6 EAITEREIEEGMICTAA P THAN
Fig.6 Chemical fertilizer and organic fertilizer nitrogen inputs of
Heilongjiang Land Reclamation Area and UK
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Analysis and evaluation of farmland soil nutrient balance in Heilongjiang
Land Reclamation Areas, China
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2. Yantai Institute of China Agricultural University, Yantai 264670, China)

Abstract: Efficient nutrient utilization has become an essential part of green development in modern agriculture. Evaluation
on the nutrient balance of farmland soil is therefore critical to the Heilongjiang Land Reclamation Area (HLRA), one of the
major grain-producing regions in China. HLRA has produced 410 million tons of grain since 1949, currently serving as a
typical representative of agricultural mechanization and modern production. In HLRA, the total grain output was 2 279.64x
10*t in 2018, accounting for 3.47% of the national total. Taking the HLRA as the research subject, this study aims to develop a
nutrient balance method for the evaluation on the input and output of N, P, and K from farmland soil during the period from
2000 to 2018. The results showed that: 1) From 2000 to 2018, the N, P, and K inputs of farmland soil in HLRA showed a
steady-increase-decline trend. In 2018, the N, P and K input decreased to 6.55x10°%, 1.27x10®* and 5.29x10® kg. The N input
mainly came from chemical fertilizer, organic fertilizer, and biological nitrogen fixation, whereas, the P and K inputs were
mostly from chemical fertilizer and straw returning to field. 2) The N, P, and K outputs of farmland soil in HLRA also showed
a steady-increase-decline trend from 2000 to 2018. In 2018, the N, P and K outputs decreased to 6.12x10%, 7.34x107 and
4.88x10* kg. The main ways of N and P outputs were for grain and straw, with special emphasis on the N output from
ammonia volatilization, whereas the way of K output was mainly for straw. 3) The N, P, and K inputs per area of farmland soil
in HLRA also showed a steady-increase-steady trend from 2000 to 2018. The N, P and K inputs per area in 2018 were 228.08,
44.32 and 183.98 kg/hm’. The N, P, and K inputs per value of farmland soil in HLRA showed a decline trend from 2000 to
2018. Specifically, the N, P, and K inputs per value in 2000 were 94.86, 18.43, 76.52 kg/10* yuan. There was an increase in the
N and P utilization efficiency of farmland soil in HLRA, but a decrease in that of K, indicating 51.03% for N, 27.98% for P,
and 10.04% for K in 2018. There was an increase trend in the N profit and loss of farmland soil in HLRA, and a steady trend
for that of P, while a decline trend for that of K. The N profit and at an excellent level, compared with that from Australia,
Canada, France, Germany, Japan, UK, and the USA. But a relatively low level occurred for the profit and loss. It infers that the
N and K were in a nutrient balance state since 2017, whereas P was in a nutrient surplus condition. The reason can be that the P
input into the farmland was easily fixed by soil. At the current stage, the fertilizer input in HLRA was mainly relying on
chemical fertilizer, whereas, the amount of organic fertilizer was relatively low. This arrangement can be not conducive to
fertilizing soil and slowing down the degradation of black soil. Therefore, a sound recommendation for HLRA can be made to
develop various methods, such as subsidies and demonstration, further to gradually promote the application of organic
fertilizers. Besides, a long-term monitoring of nutrient balance in the farmland soil was required in the near future, in order to
scientifically adjust and optimize management strategies of soil nutrients, and thereby to improve nutrient utilization efficiency
and food security in green development of modern agriculture.

Keywords: farmland; soil; nutrient balance; Heilongjiang Land Reclamation Area



