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THE FERTILIZER PROGRAM OF TAIWAN, CHINA 

H. T. Chang 

Chief, Plant Industry Division 
Chinese-American Joint Commission on Rural Reconstruction 

Concurrently Convener, Fertilizer Sub-Committee 
Agricultural Planning & Coordination .Committee 

Ministry of Economic Affairs 

I. I-Ieavy Fertilization Required by Natural Environment and Cropping System 

Like all sub-tropic countries with year-round warm temperature and high an­

nual rainfall, the soils of Taiwan are constantly subject to rapid chemical decom­

position and leaching. The depletion of soil fertility on much of its cultivated 

land is aggravated by the highly intensive land use whereby two to three or more 

crops are grown and harvested each year. The basic cropping pattern of Taiwan's 

paddy fields is to grow two rice crops a year, one in the spring and the other in 

the fall. Prevailing in central and southern Taiwan and growing popular in other 

areas as well, however, is to grow another upland crop in the winter following the 

harvest of the second rice crop with little or no irrigation. Such winter crops 

include wheat, tobacco, flax, winter varieties of sweet potato, soybean, corn and 

many kinds of vegetables. Fast growing summer crop varieties, i.e. melons, vege­

tables and jute varieties, have been developed for planting as a summer catch 

crop to fill up the short interval between the harvest of the first and the trans.­

planting of the second rice crop. An increasing number of farmers in central and 

southern Taiwan have gone into the growing of four crops a year on the same 

piece of land. 

Such intensiye land use under natural conditions conducive to rapid soil de­

pletion demands constant replenishment of nutrients back to soils. It makes the 

upkeeping of soil productivity the foremost agricultural problem of Taiwan 

nowa<iays and ever after. 

II. T ol:al Consumption of Fertilizers Continuously on the Increase 

The annual' consumption of chemical fertilizers in the best years of Taiwan 
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before the World War II (average of 1935-39) is 599,055 m.t. In 1958, Taiwan 

consumed a total of 703,020 m.t. of chemical fertilizers, being 103,965 m.t. or 

17.4% more than the 1935-39 average in gross tonnage. Since more concentrated 

fertilizers are used after the War, the increase in consumption is much more 

striking when expressed in terms of the weight of total plant food (N, P 20 5 

and K 20), being 103,599 m.t. for 1935-39 average and 162,889 m.t. in 1958, or a 

57.3% increase. 

Table 1. 

Fertilizer Consutnption in Taiwan 
Unit: m.t. 

Year N PaOs KaO Total Total 
NPK fertilizer 

1935-39, Peak (average) 66,543 27,864 9,152 103,559 599,055 

1945, Lean 864 331 119 1,314 5,789 

1950 48,708 12,790 1,334 62,832 289,529 

1951 59,285 12,771 9,608 81,664 368,511 

1952 69,488 22,013 12,368 103,869 470,439 

1953 69,595 25,210 14,671 109,476 489,924 

1954 82,008 27,330 16,704 126,043 575,376 

1955 83,341 29,084 17,369 129,794 578,619 

1956 90,769 30,693 19,487 140,949 647,535 

1957 97,027 31,954 23,635 152,616 673,829 

1958 102,095 34,072 26,722 162,889 703,020 

Source of data: Plant Industry Division, JCRR 

Thus in 1958, an average of 795 kg. per hectare of chemical fertilizers was 

applied to some 883,466 ha. of the cultivated land area of Taiwan. Calculated 

from the FAO data (1953-1957)*, fertilizer consumption per ha. of agricultural 

land in Taiwan is 123.72 kg. in terms of plant food (N, PZ0 5, KzO). This rate 

compares favorably with that of the following countries: 

Netherland 192.65 kg. Norway 116.36 kg. 

Belgium 183.16 Denmark 104.99 

Japan 167.41 U ni ted Kingdom 69.71 

West Germany 121.46 

*Agricultural area-"Yearbook of Food and Agricultural Statistics (Production)", 1953.1956, FAO 
Fertilizer consumptio!}-"An Annual Review of World Production and Consumption of Fertilizers". 

1954.1957, FAO 
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However, it should be pointed out that the high rate of fertilizer consumption 

per hectare in Taiwan is due to the application of fertilizers successively on the 

2 or 3 crops grown each year, and that the agricultural area of Taiwan is nearly 

100 percent crop land, while that of European countries contains a varying portion 

of meadows and pastures whereon lower rates of fertilizers are usually applied. 

III. Use of Fertilizers by Different Crops 

Having by far the largest acreage among all crops, rice claims the lion's share 

of the total fertilizer consumption. For instance, out of a total of 703,020 m.t. of 

fertilizers consumed in 1958, 683,961 m.t. were distributed through the regular 

government channel and the balance were sold by local factories directly to farmers. 

Of this 683,961 m.t., 500,716 m.t. or 73.2% were used on rice, 99,525 m.t. or 14.6% 

on sugarcane and 83,720 m.t. or 12.2% on all other crops put together. 

The crops on which farmers are applying fertilizers at fairly high rates include 

rice, sugarcane, pineapple, jute, cotton and tobacco. For other crops, the current 

rate of application is yet considerably below optimum as determined by experi­

ments. Generally speaking, the following factors pose hindrance to farmers' 

willingness in using fertilizers in sufficient amounts on the latter category of crops: 

(1) the relatively low or instable economic return from the crop concerned makes 

investment in fertilizer unreliable, e. g. tea, sweet potato, sugarcane for brown 

sugar, etc.; (2) such factors as drought, run-off, etc. make efficiency of fertilizers 

unreliable, e.g. peanuts and, in some areas, sweet potato, and, on slope land, 

banana, tea, citronella, cassava; (3) response of the crops concerned to nitrogen 

fertilizers is low, and farmers generally do not appreciate as well the value of 

phosphorous and potash fertilizers, e.g. soybean, peanuts, other beans; and (4) 

insufficiency in fertilizer experimentation, demonstration and extension, e.g. citron­

ella, cassava, banana, citrus, vegetables, etc. 

In these crops not receiving proper amount of fertilizers lies an immense 

potential for further improvement of crop production in Taiwan through better 

experimentation and extension on the use of fertilizers. 

The optimum rate of fertilizer application and the actual rate applied in 1958 

are given in Table 2. 
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IV. Consumption of DiHerent Nutrient Ele~ents 

Nitrogen fertilizer has always been consumed in much larger quantities than 

phosphorous ilnd potash fertilizers. Calculated from the data given in Table 1, 

the N, PzOs and K 20 consumed in Taiwan over the years are in the following 

proportions: 

Table 3. 

ConsulIlption of Different Nutrient Elelllents in Taiwan 
Unit: % 

Year N Total 

1935-39 average 64.3 26.9 8.8 100 

1952 66.9 21.2 11.9 100 

1958 62.7 20.9 16.4 100 
'" 

In recent years, there is a healthy trend towards better balanced application 

of N-P-K. The future trend is toward a further increasing of the prop.orti.on .of 

K 20 and a lowering .of that .of N, th.ough the abs.olute am.ount .of nitr.ogen ferti­

lizer consumed will always lead, by a wide margin, over the .other two major 

elements. Such a trend is based on the following two considerations: 

A. The response of nitrogen fertilizers is significant in Taiwan even at rela­

tively high levels for all crops except legumes. Sugarcane, sweet potatoes, tobacco, 

jute, pineapple, banana and sec.ond rice crop (fall planted) show definite response 

to p.otash. However, since for a number of crops including rice and sugarcane, 

farmers are already using nitrogen at high levels, while the rate of application of 

potash on all crops is at present very low, potentially the consumption of potash 

will show a more rapid increase when expressed in indices. 

B. A g.ood number of important crops in Taiwan, including rice, sugarcane, 

sweet potato, jute, tobacco, citrus, banana and pineapple, are by nature not phos­

phorus feeders. Furthermore, unlike nitrogen and potash which are constantly 

lost from the soil thr.ough leaching, phosph.orous is fixed by the soil. It is believed 

the phosphorus status of most parts .of Taiwan has been built up over the years 

when phosphate fertilizers were successively applied on rice, sugarcane and some 

other fields. This, we believe, explains that fertilizer experiments show relatively 

low response towards phosphate fertilizers by this wide range of crops. However, 

other crops including wheat, soybean, peanut, corn, rape seed, pasture crops do 

respond to phosphate application. The consumption of phosphorus fertilizer, 

which is at present used by farmers in larger amounts in both gross tonnage and 
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1n terms of weight of P205' will increase at a slower rate than that of the potash 

fertilizer. 

v. Local Production of Chemical Fertilizers 

There was a small chemical fertilizer industry in Taiwan before the World 

War II, producing calcium cyanamide and calcium superphosphate. The in­

dustry suffered considerable damage during the War. Since after the War, the 

fertilizer industry has been rehabilitated and greatly expanded. At present, Taiwan 

has eight factories, belonging to two corporations, both government operated, pro­

ducing ammonium sulphate, calcium ammonium nitrate, calcium cyanamide, urea, 

liquid ammonia, nitrophosphate, calcium superphosphate and fused phosphate. In 

1959, a total of 288,546 m.t. of fertilizers was produced, equalling roughly 

33% of the total consumption of the same year. With new factories constructed, 

completed, well underway, or being actively planned, a rapid boost in local 

production of fertilizers will be effected in the coming five years. By 1964, 

Taiwan will be expected to produce domestically about 80% of the nitrogen 

fertilizer and 72% of the phosphorus fertilizer requirement. 

The following table is indicative of the rate of recovery and expansion of the 

fertilizer industry in Taiwan: 

Table 4. 
Fertilizer Production in Taiwan 

Unit: m.t. 

Year N PgO. Total gross 
tonnage 

1935-39 average 1,102 3,854 26,919 

1945 72 400 

1952 14,789 13,451 148,531 

1959 34,109 25,596 288,546 

1960 (planned) 52,270 . 23,140 325,056 

The fertilizer industry of Taiwan, following the world trend, is going into the 

production of compound fertilizers or fertilizers with higher concentration at the 

expense of the time-honored calcium cyanamide, amm,onium sulfate and calcium 

superphosphate. Taiwan, however, produces none and has no plan to manufacture 

potash fertilizers. 
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