


Chine8c·American 

Joint Commission on Rural Reconstruction 

Food & Fertilizer Series No.4 

SURVEY REPORT 

ON 

USE OF CHEMICAL FERTILIZERS 

AND FARM-SUPPLIED MANURES 

BY TAIWAN FARMERS ON 1954 RICE CROPS 

by 

Ralph N. Gleawn 

Chief, Food & Fertilizer Division, jCRR 

and 

Mo-si Hu 

Field Inspector, jCRR 

Taipei, Taiwan, China 

June 1956 



T able of Contents 

Page 

l\fap of 1'aiwan····· ... ·· ................................................................................... .. 

Chart-Rice Production and Fertilizer Distribution .. ···· .......................... ··.. ............ 11 

Acknowledgment .............................................................................................. iii 

Abbreviations ....................................................................................................... IV 

Foreword .............................. ........................................................................ ...... v 

Summary ........................ .................................................................................... 1 

Part I· Survey Methodology............ ........................ .......................................... 3 

A· Chief ob~ective of the surveys .... · .. · .......... · .. ·.. .............................. 3 

B. Surveyors· ............................................................................ ----- 3 

C. Sanlpling ........................ · .................................................. , .. ,..... ...... 5 

D. Screening and tabulation·· ................ ........................ ....................... 5 

Part II. Survey Findings.......... ............. ... ................... ............ .......................... 8 

A. Standard allocation of £hemical fertilizers.. .............. .............. ...... 8 

1. Establishrr.ent of standard allocation ............ ........................ 8 

2. Farmers' opinions on the s~andard allocation .... · .... · .............. 10 

B. Quantities of d.emical fertilhers actually used .............................. 13 

1. Quantit:es reques~ed ................................................................... 13 

.2. Actual use ................................................................................ 11 

C. Methods of fertilizing rice ...... · .. · .................................................. 17 

D. Use of farm·supplied manures .... · ...................................................... 19 

E. Fertilizer application in relation to rice production .... · ...... · ............ 20 

Conclusion ........ ·· ................................................................................................. 24 

Tables (Listed on Lext page) 

ApFendices 

Survey forms used. 



Tables 

~. Thk 

1 Distribution of Farmers Surveyed 

2 Standard Allocations of Fertilizer for the 1954 First Rice Crop 

3 Standard Allocations of Fertilizer for the 1954 Intermediate and Second Rice 

Crops 

Farmers' Opinions on the Standard Fertilizer Allocation for the 1954 First 

Rice Crop 

5 Farmers' Opinions on the Standard Fertilizer Allocations for 1954 In~er' 

mediate and Second Rice Crors Combined 

6 A Comparison of tr.e Surveyees' Cultivated Acreage and the Acreage for 

Which the Standard Fertilizer Allocation was Requested 

i Quantities of Fertilizer Applied on the 1954 First· Rice Crop Compared to 

the Standard Allocation 

8 Quantities of Fertilizer Applied on the 1954 Second Rice Crop Compared 

to the Standard Allocation 

9 Element Content of the Chemical Fertilizers Applied on the 1954- First and 

Second Rice Crops 

10 Fertilizers Distributed f or the 1954 First Rice Crop Compared to Application 

11 Fertilizers Distributed for the 1954 Second Rice Crop Compared to 

Application 

12 Percentage of Standard Allocation Purchased by Farmers (A) Compared to 

Percentage of Standard Alloration Applied (B), 1954 First Rice Crop 

13 Percentage of Standard Al!ocation Purchased by Farmers (A) Compared to 

Percentage of Standard Allocation Applied (B), 1954- Second Rice Crop 

14·a Fertilizers Applied as Basic Dressing and Top Dressing, 1954 Second Rice 

Crop 

14·b N·P·K Applied as Basic Dressing and Top Dressing, 1954- Second Rice Crop 



Tables (cont'd) 

No, Title 

15 Types and Quantities of Farm-Supplied Manures Applied on the 1954 
Second Rice Crop 

16 Element Content of the Farm-Supplied Manures Applied on the 1954 

Second Rice Crop 

17 Sources of N-P-K Applied on the 1954 Second Rice Crop 

18 Use of Fertilizers and Manures on Rice in Taiwan, 1952 

19 Yields of Rice (Brown) Reported by the Surveyees eA) and the Official 

Yields Announced by Taiwan Provincial Food Bureau eB) 

20 Adjusted Yields of the Rice (Brown) Reported by th~ Surveyees Compared 

with Official Yie~ds Announced by Taiwan Provincial Food Bureau (PFB) 

21 Acreages of Ponlai and Chailai Rice, 1954 First and Second Crops 

22 Quantities of Paddy Rice Required to Barter for Chemical Fertilizers (A), 

the Percentage These Quantities Occupy of the Total Rice YieldeB), and 

the Balance of Rice Remaining in Farmers' Hands after Barter (C) 





IN
 T

H
O

U
SA

N
D

 
C

O
M

P
A

R
IS

O
N

 
O

F
 

R
IC

E
 

P
R

O
D

U
C

T
IO

N
 t 

C
U

LT
IV

A
TE

D
 

A
C

R
E

A
G

E
 

1,
60

0 
AN

D
 

FE
R

TI
LI

ZE
R

 
D

IS
TR

IB
U

TE
D

 
FO

R
 

TH
E

 
Y

E
A

R
S

 
1

9
3

0
-1

9
5

4
 

BR
O

W
N

 R
IC

E
 P

R
O

D
U

C
ED

 
( I

 N
 M

IT
) 

W
. 

t:
" 

, 
" 

Ilk
 AC

RE
A

G
E 

CU
LT

IV
A

TE
D

 
(I

N
 H

A
.) 

....
 -
.-

...
. -

.-
._

.-
...

...
 

V
 

",
..-

.-
...

.. 
--

.-
._

. 
.
.
.
.
.
.
.
.
.
.
 

.-.
 

. -.-
-. 

. ...
.. _.

_._
. _

 ...... _
.....

.... 
..

".
.~

 

.-
.-

.-
. 

.'
 

" 
."'*

 
., 

....
. --

. 
.'

 
, ...

.. 

" 
-
-
-
~
-
~
'
,
~
 

-'
 

,..
-

--..
. 

~
 ....

 
,"

'-
--

; 
',.

...
. 

" 
" 

.....
.... 

...
' 

.. --
---

.....
.....

 
" 

--
-F

E
R

n
L

IZ
E

R
 

D
IS

TR
IB

U
TE

D
 

--
-"

\\
 

,,
" 

(I
N

 t
.1

/T
) 

--
--

_ 
"
-
-
-
"
,,

 
I 

o 
• 

__
 ~
~
 

1
9

3
0

 
te

a
2

 
la

3
4

 
19

36
 

,g
a

s 
1

9
4

0
 

19
42

 
1

9
4

4
 

1
9

4
6

 
19

48
 

19
50

 
19

52
 

19
54

 



l\£KNOWLEB6MENT 

The authors are especially indebted to Mr. Hai-fan Chu, Senior Specialist, 

Soils and Fertilizers, Plant Industry Division, and Mr. Chun-muh Wong, Special

ist, Food & Fertilizer Division, for technical advice and assistance in the prepa

ration and conduct of th~ surveys and the preparation of this report; to Miss Sylvia 

Lee, Assistant (Statistics), for assistance in compiling and analyzing the statistics, 

and to the field personnel of the Food & Fertilizer Division who participated in, 

and directed, the survey work in their respectively assigned areas and assisted in 

compiling and interpreting the findings: Me~srs. Tsung-hun Chen, Yu-tso Cheng, 

Wei-huai Horng, Te-jui fIsu, Chiu-fong Huang, Wee-teng Huang, Nai-un Lin, 

Ching-po Liu, Tien-su Lu, Shan-hong Shen, Kian-ing Ting, and Tien-lin Yeh. 

Besides the FFD field personnel, several others also read the report in draft 

form and offered helpful comments and suggestions regarding its final preparation: 

Mr. L.R. Combs, Information Officer, JCRR; Dr. P.C. Ma, Dean of College of 

Agriculture, National Taiwan University; Dr. S.C. Hsu, Director and Mr. H.T. 

Tseng, Specialist, Taiwan Agricultural Research Institute; Dr. H.T. Chang, Chief, 

Plant Industry Division, JeRR; and Mr. P.C. Lee, Section Head and Specialist, 

Fertilizer Saks and Transportation Department, Taiwan Provincial Government. 

Appreciation is extended also to the agricultural supervisors of the farmers' 

associations and to the staff and faculty members and students of the several 

vocational agricultur:: schools for their participation; and, lastly, to all the farmers 

for their cooperation in providing the required information. These groups con

tributed their services without receiving any remuneration whatsoever. 

Without the contributions of these persons the survey could not have been con

ducted nor this report prepared. 

iii 



A/S 

A/S/N 

C/C 

C/SP 

FFD 

F/P 

ABBREVIATIONS USED 

- Ammonium sulphate 

Amm0nium sulphate nitrate 

Calcium cyanamide 

Calcium superphosphate 

Food and Fertilizer Division 

Fused phosphate 

FSTD - Fertilizer Sales & Transportation Depart1nent 

JCRR - Joint Commission On Rural Reconstruction 

KP - Potash 

M/F - Mixed fertilizer 

N 

PIC 

PDAF 

TARI 

TFC 

TSC 

- Nitrogen 

Potassium chloride 

Provincial Department of Agriculture & Forestry 

- Provincial Food Bureau 

Phosphoric acid 

Taiwan Agriculture Research Institute 

- Taiwan Fertilizer Company 

- Taiwan Sugar Corporation 

iv 



FOREft'ORIJ 

Taiwan is the second largest consumer of chemical fertilizer per unit of cropped 

land in southeast Asia. Only Japan uses a larger amount. About 75 to 80 per cent 

of the annual cunsumption of chemical fertilizers is for rice. The overall average 

distribution of chemical fertilizers for rice was 486 kilograms per hectare in 1953 

and 593 kilograms in 1954. It has increased year after year since the restoration 

of Taiwan to China in 1954. 

Production of rice ranks fir.>t in the Islani's economy. Arable land is limited 

and population pressure on land is extremely high, so special efforts have been 

made to raise unit yields. The intensive use of fertilizers, both commercial and 

farm-supplied, is largely responsible for record rice crops in recent years. The 

pre-war record production of 1,402,414 metric tons of brown rice reached in 1938 

was surpassed in 1950. New records have been established every year since, reach

ing the all time high of 1,695,107 metric tons in 195t 

On Taiwan, chemical fertilizers are controlled in all aspects by the Provincial 

Government. The only exception is 5,000 to 6,000 metric tons of ammonium 

sulphate produced annually by the Kaohsiung Ammonium Sulphate Works, sale of 

which is permitted in the open market. A Fertilizer Committee is entrusted with 

the responsibility of assessing annual fertilizer requirements for rice, sugarcane and 

the so-called miscellaneous crops sueh as sweet potatoes, wheat, banana, pineapple, 

etc., and recommending plans for procuring the needed quantities, transporting 

them to end·release warehouses and supervising their distribution. 

In assessing the total requirements, the Committee also determines per·hectarc 

. allocations for each crop. Past distribution records, farmers' habits of fertilizer 

application, and requirements of crops and soils are considered in the determina

tion. Among the allocations of fertilizers for the various crops, that for rice is 

the most complicated. For other crops except sugarcane there is one standard 

allocation for the whole province but the allocation plan for rice has dIfferent 

standards for different hsien (county)jcities. 

Generally, the allocation of fertilizers by the Fertilizer Committee meets the 

farmers' demands and is satisfactory to most of them. But the Committee must 

plan educational work as well as supply demands.. Introduction of new types of 

fertilizers and improvement of methods to make best use of fertilizers also are 
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part of its work. Concerted efforts at educating the farmers about fertilizers 

made by the component members of the Committee's working group (Provincial 

Department of Agriculture & Forestry (PDAF), Taiwan Agriculture Research Insti· 

tute (TAR!), Provincial Food Bureau (PFB), and the Joint Commission on Rural 

Reconstruction (JCRR) , have been generally successful. However, it has not been 

possible to overcome fully in a short time the farmers' reluctance to accept 

certain carriers. Consequently, tie·in allocation of these fertilizers with popular 

types is practiced and causes problems in many areas. 

Inadequate information on the fertility of Taiwan soils on a regional basis 

creates another prublem. Although experts in TARI, TFC an:! JCRR have contri· 

buted much to making detailed soil fertility maps, the data are incomplete and 

insufficient. The ideal way is t3 set separate allocations of fertilizers for each 

zoue of similar soil conditions but, at present, allocation is set on the basis of 

hsien/city administrative areas. Since the soil conditions can vary greatly within a 

hsierycity, the allocations of fertilizer;; which meet the need of the majority may 

be excessive or insufficient for the minority. 

For these reasons, all agencies and institutions concerned with fertilizers in 

Taiwan pay great attention to farmers' opinions on allocation. They are eager to 

collect information regarding actual quantities of commercial an:! farm·supplied 

manures applied and the fertilization methods used. 

To supplement existing inform.ltion, the JCRR sponsored tw.) separate surveys 

on use of chemical fertilizers ani farm·supplied manures by Taiwan farmers, one 

each for the 1954 first and second rice crops. The surveys for the first crop were 

carried out in Jun~ anl July 1954, the surveys for the second rice crop, in January 

and February 1955. This report tells how the surveys were conducted and what <;. 

they revealed. 

The report reveals both problems and encouraging progress. We hope, by 

bringing them to light, to indicate the extent to which Taiwan farmers had progressed 

by 1954 in proper fertilizer usage an::!, at the sa:ne time, to furnish a basis fot 

future plans and policies concerning Taiwan's fertilizer program. 
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SUMMARY 

OBJECTIVES 

This survey had four principal objectives: (1) To sample opinions of farmers 

as to the adequacy of the standard allocations of fertilizers for rice; (2) To 

determine how much of the fertilizers delivered to farmers actually were applied 
to rice crops; (3) To determine the amounts of fertilizers used as basic manure 

and the amounts used as top dressing; and (4) To determine the kinds and 

quantities of farm-supplied manures used. 

INTERVIEWERS 

The survey was carried out by JCRR field personnel with the assistance 

of agricultural advisors of township farmers' associations and students of the 

vocational agriculture schools. Seven in-service trainees (junior-senior university 

students) working with the Food and Fertilizer Division of JCRR also participated 

in the survey of the first rice crop. The students of the vocational agriculture 

schools were asked to survey their own homes. 

COVERAGE 

The first crop survey covered 227 townships, representing about 30 per cent of 

the rice planting townships in the plain areas. The second crop survey covered 

245 townships representing about 36 per cent. Of the schedules sent out during 

the first crop survey, 2,906 were returned, and about 80 Fer cent were used after 

screening. Of the 6,377 schedules returned in time for screening in the second 

crop survey, only 3.6 per cent were discarded. 

For the second survey, visits were made to each of the vocational agriculture 

schools to explain more thoroughly to teachers the purpose of the survey and how 

to conduct it. As a result, the schedules returned by the vocational agriculture 

schools were more accurate - 33 per cent were discarded in the second survey 

compared to 42 per cent in the first. 

FINDINGS 

1. Farmers' attitude toward the standard allocations of fertilizers: 

The three principal fertilizers distributed were ammonium sulphate, calcium 

1 
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