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Current status of rice production and soil quality evaluation in
Quzhou City, Zhejiang Province, China
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Abstract In order to investigate the current situation of rice cultivation and soil fertility in Quzhou City,
Zhejiang Province, based on 247 questionnaires from farmers and 152 soil samples, the current situation of
regional rice production and soil quality was analyzed from the aspects of soil physical and chemical
properties, rice cultivation varieties, planting patterns, fertilizer application and cost-benefit analysis by
using principal component analysis and cost-benefit analysis. The results showed that: 1) Quzhou City
mainly adopted the “double-season rice”, i. e., “early rice-late rice” mode, accounting for 73.01% of the

total number of households in the study; followed by the “single-season rice”, i. e., “single early/middle/
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late rice” mode, accounting for 17.32% of the total number of households in the study. Rice varieties are
mainly hybrids, with a high proportion of high-quality rice varieties such as ‘Yongyou1540°’. 2) Fertilizer
application generally exceeded the standard. Around 32.54% of the growers used more than 240 kg/hm? of
nitrogen fertilizer, and the average amounts of phosphorus fertilizer and potash fertilizer were 123 and 155
kg/hm? respectively, which seriously exceeded the local recommended dosage standard. 3) The average
of regional paddy field soil pH was 5.84 and the soil was acidic; the content of organic matter and total
nitrogen was at a relatively high level, while the content of total phosphorus was low. There was significant
difference in soil quality index between regions, which was mainly affected by the content of effective
phosphorus, organic matter and microbial carbon. 4) Under different planting modes, the yield of “double-
season rice” was the highest, followed by “single-season rice”. However, the production/input ratio and
profitability of “single-season rice” were better than that of “double-season rice” , with higher economic
benefits, and it was more preferable to the growers combined with the current situation of labor shortage in
the region. Therefore, it is recommended to accelerate the selection and promotion of high-quality and
disease-resistant rice varieties suitable for planting in Quzhou City, reduce the amount of mineral fertilizers
and reasonably apply organic fertilizers to improve the utilization efficiency of fertilizers, increase the
management of soil acidification and promote the construction of high-standard farmland and the process of
agricultural mechanization, so as to promote the high-quality development of the regional rice industry,

thereby contributing to the revitalization of the countryside and the construction of agricultural modernization.
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Table 3 Sample characteristics of rice growers
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Fig. 1 Status of rice cultivation in Quzhou City
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Table 4 Descriptive statistics of soil nutrient indicators in paddy field studied in Quzhou City
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Table 5 Coefficient of variation of soil nutrient indicators in paddy field studied in Quzhou City %
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Fig. 2 Physical and chemical properties of rice field soil in the research area of Quzhou City
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Fig. 3 Solil quality index of rice paddies in the study areas of
Quzhou City
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The numbers at the top of the histogram are the number of rice growers corresponding to the range of fertilizer application as a percentage of the total

number of households.
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Fig. 4 Grading of nitrogen, phosphorus and potassium fertilizer application to rice field in Quzhou City
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Table 6 Rice production cost and benefit information for different planting patterns

I H 7 i LR e i i X7 F
Item Variable Early rice Late rice Middle rice Double-season rice
it ¥/ (JC /667 m*) 30. 00 50. 00 30. 00 80. 00
AR/ (I /667 m?*) 103. 80 102. 95 164.01 206. 75
e 2 /(J6/667 m*) 123.48 130.13 161. 30 253. 61
ffj; BB Al / (T /667 m*) 291. 30 259. 11 297. 54 550. 41
N T8 A/ (J6/667 m?) 124. 39 132.83 119.01 257. 22
A 4 /(L /667 m*) 450.00 450. 00 450. 00 900. 00
oAt A %% /(I8 /667 m*) 35.19 46.00 50. 08 81.19
£t/ (JE/667 m*) 1158.16 1171.02 1271.94 2 329.18
W B4R / (G /50 kgD 138.70 134. 00 142. 00 272.70
P/ (kg/667 m?) 373. 40 402. 97 466. 02 776. 37
[ % #h W / (JG /667 m?) 370. 00 200. 00 200. 00 570. 00
jﬁim B A /(IC/667 m*) 1 405. 81 1279.95 1523.48 2 685.76
4l A / (It /667 m*) 247.66 108. 92 251.55 356. 58
PR/ Y 121.38 109. 30 119.78 115. 31
FE A/ % 21.38 9.30 19.78 15.31
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