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June, 1954 

I. Green Manure Crops and Their Effects on the Soil and Plant Growth 

Green manure crops imply those crop-plants which, while still growing 

and usually blooming, are plowed into the soil for the purpose of improving 

soil texture as well as of increasing soil fertility. Most of the green manures 

are legumi!l0us crops having nodules on roots enabling them to supply plant 

nutrient by absorbing free nitrogen from air. A cover crop is a prostrating 

plant grown to cover the soil surface for protection against soil erosion 

caused by heavy rain or strong wind. Although the objectives of growing 

cover crop are usually different from those of planting green manure, some 

cover crops can serve simultaneously as green manure crops. yor example, 

Mucuna capitata, a leguminous plajUt grown in the banana orchard in the 

hilly regions of Taichung and Nantou Prefectures, covers the land in 

summer during the raining season for erosion control and is plowed into 

the soil in autumn as green manure. 

The effects of green manure crops on soil and plant growth can be 

briefly stated as follows: 

A. Replenishment of organic matter and nitrogen in the soil 

Organic matter in the soil of Taiwan, under tropical and subtropical 

climate, is quite easily decomposed, especially in Central and Southern 

Taiwan. The long period of warm and dry season during winter and spring 

often causes a serious deficit of humus in the soil. Green manure will 

replenish a great deal of organic matter thus lost. On supplying nitrogenous 

nutrient, while taking one-third of its total nitrogen from the soil, green 

manure fixes the other two-thirds from air. According to the unpublished 

data of the Taiwan Agricultural Research Institute, the amount of nitrogen 











































22 

Appendix 6 

Memorandum of JCRR Program on the Demonstration and Extension of 

Green Manure Crop (From Plant Industry Division, JCRR) : 

A. Memorandum TC-1079: Demonstration on green manure seeds for rice 

in Han Hsien 

B. Memorandum TC-866: Demonstration on green manuring for banana 

plantation in Taichung area 

C. Memorandum TC-851: Demonstration of green manure crops in pine­

apple fields 

D. Memorandum TC-1444: Extension of green manure crOp seeds (lupine) 

for tea plantation in 1954 

A. Memorandum TC-1079 (October 6, 1952) 

Subject: Continuation of demonstration on green manure seeds 

for rice in nan Hsien 

The main content of this project is excerpted as follows: 

1. Number of demonstrations: 160 demonstrations will be conducted 

in the ten townships of Han Hsien. In each demonstration, 0.5 ha. of paddy 

field will be planted to blue s.oybean crop after the second crop of rice in 

1952 is harvested. 

2. Amount of seeds required: A total of 12,000 Taiwan catties of 

soybean seeds is needed for planting 80 ha. of demonstration fields, at the 

seeding rate of 150 T.C./ha. 

3. Selection of demonstration fields. Four demonstration fields in each 

township will be carefully selected in aCGordance with the following condi­

tions: 

a. Where the. communication is convenient. 

b. That the demonstration fields be evenly distributed m the 

township. 

c. Where the drainage condition is good. 

d. That two ha. of land be used for each demonstration. 



23 

e. That the demonstratio.n farmer in the last year be not selected 

again. 

f. That the demonstration farmer should be enthusiastic and inter· 

ested in demonstration work and willing to receive any technical 

supervision rendered by the National Bureau of Agricultural 

Research. 

4. Method of management: 

a. Seeding date: November first to November tenth, 1952. 

b. Seeding rate: 150 T.C./ha. 

c. M~thod of seeding: Broadcast. 

d. Plowing and leveling: Before planting the crop the demonstra .. 

tion field should be plowed and leveled. Necessary drainag.e 

ditches should be made. 

e. In the different stages of plant growth, field records should be 

taken regularly. 

f. A field day should be held in each township before the green 

'manure crop is plowed under, so that the method of cultivation 

of this crop and its effectiveness may be extensively publicized 

to the farmers. 

B. Memorandum TC-866 (January 4, 1952) 

Subject: Continuation of demonstration on green manuring 

for banana plantation in Taichung area 

1. Purpose 

"Tiger-paw" bean is planted in the banana plantation as a cover 

crop as well as a green manuring crop. It serves a dual purpose: to mini .. 

mize soil erosion in the hilly region and to supply plant nutrient for banana 

growth. 

2. Method of cultivation 

The green manure crop seeds are Sown in February or March when 

the weeding of banana groves is performed. Two to three seeds are sown 

in each hill, 5-10 cm. in depth, with a space of 50 cm. between hills. 

After two to three months, its leaves would cover all the surface of hilly 
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ground, and thus the seriousness of soil Q'osion in the rainy season can be 

- reduced. In August to September it can be plowed under as green manuring 

for banana plantations. It is estimated that by seeding 20 kg. per hectare 

of seeds, 15,000-30,000 kg. of fresh leaves and vines can be produced. After 

turning in and decayed the green manure crop will enrich the organic matter 

content in soils and improve soil fertility. 

3. Procedures to be carried out 

a. A total of 8,000 kg. of the green manure crop seeds will be 

collected and purchased in January, 1952. 

b. In February, 1952, they will be allocated to the banana growers 

in different localities. At the rate of 20 kg. of seeds in each 

hectare, a total of 400 ha. will be included in the demonstration. 

c. Advice will be given regarding the proper seeding time and 

sowing method. 

d. Advice will be given regarding cutting off the vines and turning 

in the whole plant. 

e. 20 % of the demonstrative fields will be reserved for propagation 

of seeds. After harvest, the same amount of seeds allocated to 

the demonstration farmers will be collected by the Vegetable 

and Fruit Marketing Cooperative for the continuation of this 

project in the next year. 

C. Memorandum TC-851 (December 11, 1951) 

Subject: A request for approval of a project on demonstration of green 

manure crops in pineapple fields 

This Division has recently received a request submitted by the Taiwan 

Pineapple Corporation on a project of demonstration of green manure crops 

in pineapple fields. The purpose of the project is to increase soil organic 

matter and improve soil fertility for pineapple growth and to establish a 

green manure crop system in these plantations. 

Since chemical fertilizers are still in shortage at present in Taiwan and 

have depended largely on importation from other countries, a development 

of green manure crops in the hilly lands of gravel clay loam or sandy loam 
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soils is most important; According to the report of the said Corporation, 

se~eral green manure crops were introduced to the pineapple fields before 

tpe War, . such as Mucuna capilala for fallow land, and Teplt1'(}:ia candida for 

interplanting purpose. The growth of the plants was very promising. How­

ever, due to declination of the pineapple industry in war time, the extension 

work of green· manure crops was not developed. 

The main idea of the present project is as follows: 

1. Purpose of the program 

a. To plant green manure crops in the pineapple fields b~tween 

intercycle period or in the lanes between beds of the first year 

plantings in order to increase soil fertility and prevent soil 

erosion in slope areas. 

b. To use the leaves and stems of green manure crops as mulching 

material in order to preserve soil moisture for root growth. 

c. To establish a self-support system of green manure crop seeds 

production among pineapple growers. 

2. General outline of the program 

a. . Thirty hectares of land with ninety contracted farmers will be 

selected as demonstration centers. It must be either land being 

fallowed and planned to be planted with pineapple in the 

succeeding season, or land of first year plantings with enougl1 

space for- raising green manure crops. 

b. Land should be with a gentle slope not more than twenty 

degrees and close to communication line (within one mile of 

the highway). 

c. Acreage for each individual farm should be limited to 0.20 to 

0.50 ha. 

d. The selection of green manure crops will depend upon types of 

land and sources of seeds. Mucuna capilala is the main crop for 

fallow land. Others, such as Sesbania and Tephrosia, will be 

used as interplanting crops. 

e. Green manure seeds will- be . distributed to farmers on loan basis. 

f. Each contracted farmer should keep one-tenth of green manure 
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crops for seeds. After harvesting; equal amount of seeds loaned 

should be paid ba.ck to sponsor agencies for further extension. 

The remainder will be kept by farmers for the next growing 

season. 

g. Distribution of work: 

h. 

District I Acreage I No: of contracted I Sponsor agency (Hsien) (ha.) farmers 

Changhwa 6 18 Changhwa Farm 

Nantou 5 15 Changhwa Farm 

Yunlin 4 12 Dou Liu Farm 

Chiayi 3 9 Chiayi Farm 

Tainan 6 18 Kwan Miao Farm 

Kaohsiung 5 15 Chiu Chu Tang Farm 

Pingtung 1 3 Lao Pei Farm 

Total ,. 30 90 

The sponsoring agency of this project is the Taiwan Pineapple 

Corporation and the manager of the Corporation is the person 

in charge. JCRR will act as supervisor. 

3. Procedures to be carried out: 

a. Selection of contracted farmers - Ninety contracted farmers, 

each with an acreage of about 0.2-0.5 ha. of pineapple field, 

will be selected in January, 1952 by all the relevant workers of 

the Taiwan Pineapple Corporation. 

b. Collection and distribution of seeds-Due to limitation of seed 

supply, the sponsor might obtain their seeds from local markets, 

but a germination test is required before delivery to farmers at 

the end of February,. 1952. 

c. Supervision of. planting - The green manure crop seeds will be 

sown in March:, 1952. Technical persons will be delegated by 

the Taiwan Pineapple Corporation to supervise land preparation 

and methods of planting. 
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d. Inspection of plant growth - The condition of crop growth in 

the demonstration field will be inspected by the local agricul­

tural supervisors of the seven sponsoring agencies Once every 

month. 

e. U sage of green manure crops - All the green manure crops 

should be plowed under or cut for mulching in August, 1952, 

except those (1/10 of the crops) for seeds. 

D. Memorandum TC·1444 (May 19, 1954) 

Subject: Continuation of extension of green: manure crop 

seeds (lupine) for tea plantation in 1954· 

After four years of ]CRR subsidy in extension of lupine seeds for tea 

plantation, the green manuring system for tea :plalntation has been establish­

ed. Tea growers are nOW quite familiar with the effectiveness of lupine in 

green manuring for tea plantation. It is estimated that a total of 5,718 

hectares of lupine hals been planted in 1953-54. Members of this Division 

are of the opinion that this project should be terminated after completion 

of a 5-year extension program. However, through the course of four years 

of extension, some difficulties have been encountered in this project and 

remain to be solved. Firstly, in the first year planting, lupine growth is 

always poor due to lack of inoculation. Secondly, climatical fluctuation has 

effect on lupine growth. In some years, too dry weather in the seeding 

time and too much rain in the flowering stage cause poor growth and poor 

harvest of the crop. Thirdly, in some localities lupine growth is very poor 

due to deficiency of phosphorus in the laterite soils. This has been found 

by the Pingchen Tea Experiment Station, but is not yet known to farmers. 

After inspection of the extension work and reviewing the present status 

of this project, members of this Division recommend that the following 

activities be taken up in the continuation of this project for 1954. 

1. Continuation of lupine seed extension 

Since this is the last year of extension of lupine seeds, principles 

for the distribution of seeds for this year should. be laid down as follows: 

a. The total extension acreage for lupine seeds should be reduced 
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to 1,000 hectares instead of 2,000 hectares in the past yeaTS. 

b. The distribution of seeds should be concentrated in tho~e areas 

where the growth and harvest conditions of lupine were quite 

promising but the total extension acreages were still limited. It 

will not be extended in those areas where lupine growth was 

very good and the density of lupine plantation was already 

considerable. 

c. Extension work should be stopped in those areas where lupine 

growth was very poor. Instead, the demonstration field for 

lupine plantation as set-up during last year should be continued 

in order to study the causes of failure in the past. Calcium 

superphosphate at a rate of 200 kg. per hectare should be given 

free of charge to the demonstration farmers so that they would 

recognize the effect of the fertilizer to lupine growth. 

d. In consultation with ~DAF, the seed distribution is tentatively 

listed below: 

Hsien and- township . 

Taipei, Hsintien 
Taipei, Sanchia 
Taoyuan, Chungli 
Taoyuan, Pingchen 
Taoyuan, Yangm. ei 
Taoyuan, Peiteh 
Hsinchu, Hsinpu 
Hsinchu, Omei 
Hsinchu, Hukow 
Miaoli, Toufen 
Miaoli, Sanwan 
Miaoli, Tou-oo 
Nantou, Minch'ien 
Seeds for demonstration field 

Total: 

Acreage of 
lupine to be 
extended in 
1954 (ha.) 

80 
70 
57 
35 
76 
28 

100 
36 
30 
80 

150 
138 
20 

100 

1,000 

Note: The seeding rate per hectare is 25 kg. 

Amount of 
lupine seeds 

required 
(kg.) 

2,000 
1,750 
1,425 

875 
1,900 

700 
2,500 

900 
750 

2,000 
3,750 
3,450 

500 
2,500 

25,000 
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2. Study of Rhizobium Lupinus in tea soils 

In view of the poor growth of lupine in the first year due to lack 

of inoculation, the presence of causative organism of the nodule on the 

root and the isolation of a good strain of the organism-Rhizobium Lupinus 

are the important problems which should be further studied. After taking 

fiield . inspection, Miss Wu Wei-ming, a micro-biologist in the Provincial 

Taichung Agricultural College, had now submitted a plan for this study as 

follows: 

a. Determination of soil fertility: 

Lupine growth may not be limited by nitrogen fixers but by the 

soil's lack of fertility. So a determination of soil fertility should be necessary 

as a preliminary step. Of the factors that influence soil fertility, the follow­

ing are the important ones: 

i. pH 
ii. Organic matter 

iii. Potash and phosphoric acid 

. IV. Calcium and magnesium 

v. Compare the chemical composition of those plants with or 

without nodule and their effect on nodule formation 

b. Isolation and cultivation of Rhizobia Lupinus from nodules: 

Different strains of this organism may be parasitic in different 

localities of the same host. The nitrogen fixation power is also quite different. 

So the organism must be isolated from each locality of the lupine area. 

1. Isolate nodule bacteria from large firm nodules on young 

plants, notice its characteristics, size, color and ease of 

colony development on the different culture medium. 

ii. Inoculate several representative colonies onto the medium 

to make pure cultures. 

iii. Make smears with the same colonies, using the various 

staining methods to differentiate the morphology, size and 

reaction of them. 

IV. Identification and physiological test of good strains. 
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c. Test for nodule formation with the selected Rhizobia: 

Sterilize the seeds, plant them in semi-liquid yeast water mannitol 

agar; sand culture with special nutrient solution under a sterilized greenhouse, 

and determine the nitrogen fixing power. 

d. Test for optimum age of Rhizobium to infect the host plant 

and test the advantages and disadvantages of various methods to be employed 

in producing cultures on commercial scales for the farmers. Prepare a 

directive for the farmers on how to use the culture in inoculating the seeds. 
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