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INTRODUCTION* 

The Present Status of the Cacao Industry*. 

During the last  ten years changes in the world consump

t ion and production of cacao coupled with adverse fluctua

tions in world economic conditions have had an alarming 

effect upon the price of cacao. 

Table A. 

# World Production & Consumption of Cacao 
in tons of 1,000 kilos.  

Year.  Production. Consumption. 
Surplus of Pro
duction over 
Consumption. 

1910 218,499 203,408 15,091 

1920 373,751 376,072 — 2,321 

1925 497,043 484,903 12,140 

1926-27 521,300 446,700 74,600 

1927-28 484,800 478,100 6,700 

1928-29 537,200 508,500 28,700 

1929-30 534,200 504,400 30,100 

1930-31 524,500 533,800 9,300 

1931-32 528,800 518,200 10,600 

The large excess crops of the years 1927 and 1928 resulted 

in a steady decrease in price from 1928. The si tuation was 

further aggravated by the world wide depression which began 

in 1929. The lowering of the general price level caused a 

further slump in the price of cacao until  a very low level 

was reached in 1932. 

The position regarding the balance between production 

and consumption has been further complicated by the increasing 

output of Nigeria and the Ivory Coast.  On the Inducement of 

the high prices of cocoa in 1916 to 1920, these countries ev

idently planted new areas which are now coming into full  bearing 

# The Gordian. March 10th. 1933. 



swelling their output in 1952 by 26$ and 75$ respectively 

over the 1928 output.  The consumption of cacao, however,  

has been checked by the unfavourable economic conditions 

which have curtailed the purchasing power of a large number 

of people consuming cacao products.  The combined effect 

will  be to create a large excess of production over consump

tion for the next two or three years,  precluding the possi

bili ty of an increase in price, except through an improve

ment in the general price level.  

The present situation and the outlook for the next few 

years have been the cause of great anxiety In the chief cacao 

producing countries.  In the Gold Coast cacao constitutes 

about 70$ of the value of al l  exports,  and in Trinidad over 

50$ the value of al l  agricultural products.  Being a chief 

source of revenue the cacao industry receives very careful 

attention from the governments of these countries which make 

every effort  to improve i ts  financial status.  

The present situation regarding the cacao industry in 

Trinidad presents the following features:-

(a) Abnormally low prices have increased the number of 

marginal producers and have driven several out of production. 

(b) Working capital is  scarce; several estates have 

found I t  difficult  to meet Interest on mortgages. 

(c) The Inducement of high prices prevailing at the 

beginning of the 20th. century and the scramble for sites 

adjacent to roeds and markets led to indiscriminate planting 

of large acreages of cacao on relat ively poor soils.  

(d) There is a large and increasing acreage of abandoned 

cacao. 

(e) Wltchbroom control is  demanding an additional ex

penditure which most planters cannot afford. 

(f)  Prospects are bright for an increasing demand for 

Trinidad "fine'1  cocoa. 



PART I .  

Nature of Economic Surveys. 

Economic surveys in agriculture have been conducted for 

many years in a few countries,  especially i* the United States.  

They are valuable sources of information concerning the agri

culture of localit ies covered by the survey, and of the econ

omic aspects of specific crops. 

The purposes of these surveys are 

(a) to determine fundamental factors which make some 

farms of an area more profitable than others.  

(b) to determine the standards of operation for farms 

of various types and sizes,  such as the proper distribution 

of investment,  efficiency of man or horse labour,  etc.  

(c) to determine the yearly variations of profit  on 

individual farms and on regional group of farms. 

(d) to determine as far as practicable the effect of 

such factors as rainfall ,  soil ,  market prices,  crop yields,  

etc. ,  upon profits over a long period of years.  

The information obtained is useful for (a) the farmer 

as a means of comparing the economic aspects of his enter

prise with those of his neighbours and with those of farmers 

in other regions and states; (b) for government as a means 

for providing legislation, or for deciding upon protection, 

tariffs,  bounties or reliefs;  (c) for business men as a basis 

of appraising estates; and (d) as a general guide for those 

who desire to enter into farming. 

Economic Survey of the Cacao Industry. 

Economic survey of the Cacao Industry was begun in 

Trinidad by the Department of Economics of the Imperial 

College of Tropical Agriculture in 1928. The objects as set 

forth were:-^ 

(1) To obtain reliable information regarding the econ-

# Tropical Agriculture Vol.  IX 1932. No. 4,  p.  95. 



omic organization of the industry. 

(2) To determine the general financial condition of 

the industry. 

(3) To ascertain the cost of producing cacao. 

(4) To establish detailed standard costs, in order to 

enable the Individual planter to compare the results of his 

own estate with both similar and dissimilar groups of estates 

(5) To ascertain those factors primarily responsible 

for success or failure of estates. 

(6) To provide a means of comparing the organization, 

yields, cost of production, etc, of the Trinidad industry 

with similar industries in other parts of the world. 

The method adopted is a combination of the financial 

and survey methods of economic analysis. Records were 

collected from estates and were analysed district by dis

trict and then for the whole island. Tables have been com

piled from this analysis which show in detail the cost of 

production for the average of all estates, the best, and 

the worst covered under the survey. The method of presenta

tion enables each planter to compare his own estate with (a) 

the average, (b) the best, and (c) the worst, in the district 

and also with similar results obtained in other districts and 

the island as a whole. 

Recent work consists in classifying and averaging all 

the estates according to similar characteristics, e.g. age 

of cultivation, size, yield, rainfell, soil type, and in

tensity of cultivation, in an attempt to assess the influence 

of these factors upon the financial success or failure of 

each estate. 
The Present Survey*-— 

Methods of Investigation. 

The survey was conducted on selected fields from four 

different estates in the Montserrat district. The field work 

was concerned with collecting data on the type of picket, age, 

yield, condition of trees from a part of the field considered 



fairly representative of the whole. A pair of students 

collected data on alloted fields.  

Type of picket was recorded as blank*, original plant,  

supply, sucker,  original with one or two suckers,  etc.  Age 

of f ield was given by the estate manager.  Age of trees was 

estimated with a fair  degree of accuracy by each pair of 

students collecting the data.  Yields for each tree were 

recorded by counting the number of pods and estimating the 

yield of dry cocoa on the basis of 10-14 pods to the pound 

depending upon the type of pod. A f irst  count was made in 

October to December in order to obtain the yield for the 

first  part  of the crop year.  All pods from those of a fair  

size to ripe ones were counted, the very small pods being 

reserved for the minor crop. A second count wss made in 

February to March with the object of recording the additional 

yields produced on each tree since the first  count was made. 

The total yields obtained from the two counts gave the es

timated yield for each picket.  

Records were made of anypeculiarit ies in the trees such 

as poor canopy, immortelle damage, or of the occurrence of 

such easily recognised diseases as black pod, canker,  or thrips 

The posit ion of immortelles,  drains,  ravines, streams 

and landslips were also indicated. In addition a careful 

study was made of the topographical characterist ics of each 

field such as may be expected to influence water movements.  

The data collected from the field work were supplemented 

by similar data collected from other estates during the 1931-

1932 survey. These together with estate records on yields 

for past years consti tuted the materials for the study of 

the problem. 

Soil  Types. 

The soil  types selected for this Investigation are the 

Chocolate soil ,  River alluvial soils,  Brasso sends,and Brasso 



clay, a brief description of which follows:-^ 

(a) Chocolate soil :  This soil  type is a fairly heavy 

textured clay loam. The surface soil  possesses a character

ist ic brown colour which changes to a paler brown at  the 

lower depths. The presence of a porous sandstone which 

underlies the subsoil  at  a depth of 5 to 6 feet provides i t  

with an ideal drainage. 

(b) River alluvium: This soil  type has a sandy texture, 

good drainage, and is  known to support good-bearing cacao. 

(c) Brasso sands: The sendy soil  type vary in texture 

from fine loose sands to sandy loams. The sandy formation 

is found along the course of the Couva River and gives rise 

everywhere to good-bearing cacao. In some regions large 

areas of coarse loose sand occur which are very unproductive. 

(d) Brasso clay: This is  a medium textured silty-clay, 

with on impervious clay a few feet below the surface. I t  

dries out and cracks very badly in dry weather.  Some good 

cultivations appear on this soil  type, but i t  has two out

standing drawbacks;- (a) the area is much subject to land

sl ips during the rainy season; (b) during severe droughts 

the trees suffer badly and die in patches. 

# I.C.T.A. First  Annual Report on Cacao Research 1931, 
pp. 38-41 



PART II .  

General Factors Affecting Yields.  

As a foreword to the study of the influence of any 

factor or factors affecting yields i t  would be necessary 

to give an outline of all  factors that normally affect 

yields.  These factors may be grouped as follows 

(ift)  Environmental.  

(1) Soil  type: texture, structure, profile charac
terist ics,  reaction, nutrient supply. 

(2) Climate: temperature, humidity, rainfall .  

(3) Moisture conditions: precipitation, height of 
water table.  

(4) Topography and elevation. 

(B) Inherent characteristics.  

(1) Genetic constitution of plants.  

(a) Variety of cacao. 

(b) Yielding capacity of individual t rees.  

(c) Resistance to diseases.  

(2) Age. 

(C) Cultivation. 

(1) Planting distance. 

(2) Shade. 

(3) Manures and fertil izers.  

(4) Weed control .  

(5) Disease control.  

(6) Drainage. 

(7) Supplying. 

(D) (a) Disease -  Physiological and biological .  

(b) Mechanical damages. 

The difficulties to be encountered on 8n attempt to 

investigate the influence of any factor or factors on yields 

are very obvious from the multiplicity of factors involved. 

By means of block experiments the biologist  can eliminate 

the influence of several other factors and determine the 

influence of an isolated factor or factors on yields.  The 



economist on the other hand is only concerned with a general 

survey of prevailing conditions with the object of assessing 

the influence of e factor or factors on the financial aspects 

of the industry. He gives consideration to intervening fac

tors only in so far as it is genuinely possible. 

In previous surveys an attempt was made to determine 

the effect of rainfall and cultivation on the financial 

returns of the industry. Estates were grouped into classes 

receiving certain ranges of rainfall and it was found from 

the analyses that the most profitable estates were those 

situated in regions where the annual rainfall is between 

90-110 inches. Prom another analysis it was shown that the 

most profitable estates were those that spent a certain amount 

per acre on cultivation. 

The Effect of Soil on Yields. • 

A preliminary method of estimating the effect of soil on 

yields is to compare the yields on estates for a long period 

of time. Why one estate in a small district has higher yields 

than its neighbours during a considerable length of time is 

due to several factors, the chief of which are soil, efficiency 

of cultivation and original planting materiel. Of the varia

tion in the genetic constitution of the original planting 

material not much is known; but assuming an equal degree of 

efficiency of cultivation for all the estates surveyed in the 

Montserrat district the effect of soil on yields can be assessed. 

Three of the estates surveyed have soils uniform to 

some extent. Thus by comparing the output of dry cocoa as 

shown by estate records for a long period of time the effect 

of soil on the economic aspects of the industry can be approx

imately ascertained. The average yield in bags per thousand 

pickets has been plotted on the chart on page 9. 

The evidence appearing from this method is that yields 

have been highest for the chocolate soils; the alluvial soils 
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gave slightly lower yields, and the Brasso clays gave the 

lowest yields, The results obtained are limited by the 

influence of other factors not considered and may be con-, 

sidered as giving only a rough idea of the situation. 

2. In order to ascertain in greater detail the effect of 

soil type on yields it would be necessary to eliminate as 

far as possible the influence of the other principal factor 

under investigation, namely, age. The influence of age may 

be eliminated by comparing (a) yield of trees of same age 

but on different soils, and (b) yield of fields of same age 

but on different soils. 

The average yield^ of trees of same age but on different 

soil types is shown in the following table: 

Table B. 

r o f  t r e e s  i n  s am e  a g e  g r o u p  
but different soils. 

Age Group. 
Av. yield in lbs. per picket. 

Age Group. Choco
late. Brass© 

Sands. ttir Brasso 
Clevs. 

5-14 • 55 1.22 .46 .12 

15-24 1.42 2.43 1.13 .88 

25-54 1.93 2.46 1.57 1.06 

35-44 2.34 3.06 2.13 . -a
 

no
 

45-54 3.09 3.69 2.28 .58 

55-64 4.19 3.50 2.88 

65-74 5.28 4.10 3.37 

75 + 3.02 

The best yields of trees of same age group are obtained 

from the Brasso sands up to the 45-54 age group, but the 

older trees on chocolate soils have higher yields. The 

alluvial soils give very fair yields compared with the 

chocolate soil and the Brasso sands, but the Brasso clays 

are remarkably poor. 

It may be noted that the evidence obtained concerning 

# For details vide appendix pp. t - w. 
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the superior yields on the Brasso sands may not he reliable 

for the following reasons; (a) the data for the Brasso sands 

were collected during this year's survey, whilst those for 

the chocolate soils are for the 1931-1952 crop year; this 

introduces the influence of annuel fluctuations and render 

the data incomparable; (b) the everages for the Brasso sands 

were obtained from one field of 65 years and another very 

young field of only 19 years, whilst the data for each of 

the other three soil types were obtained from a minimum of 

five fields. 

3. It has been suggested to compare yields on fields of 

same age but on different soil types. Unfortunately sufficient 

data is not available for making this comparison. Only one 

constant age is available for each of three soil types one 

of which is Brasso clays already known to give poor yields. 

Normal differences will be found in the yields of fields 

on the same soil of the same age and on the seme estate; it 

is therefore evident that nothing can be gained by comparing 

yields of fields of same age on different soils in order to 

determine the influence of soil on yields, unless several 

fields of same age are available on each soil type. 

Furthermore, owing to the influence of annuel fluctuations 

the actual yields obtained for a field of a certain age 

would not be representative of the yield at that age. A 

comparison of the past yields^ of fields show that some 

fields on alluvial soils may give lower or much higher 

yields than fields of same age on chocolate soils. 

4. The evidences obtained from the various methods of 

assessing the influence of soil type on yields have given 

results which are subject to certain limitations. It has 

been shown that for the period 1910 to 1932 highest yields 

have been obtained from estates established on chocolate 

soils. But in order to assert definitely that such high 

# Vide appendix; pages a & q. 
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yields have been obtained on account of a superior soli type 

It would be necessary to know the contribution of other fac

tors, such as the genetic constitution of the original plant

ing material, methods of cultivation, age of tree population, 

and rainfall. These factors were assumed constant or left 

out of consideration. 

By eliminating the influence of age it has been shown 

that trees of same age group on chocolate soil give higher 

average yields than those on alluvial soils, and considerably 

higher than those on Brasso clays, but up to the 45-54 age 

group average yields are highest for the Brasso sands, 

ignoring the fact that the data for the Brasso sands were 

collected for a different crop year. 

5. By memns of picket maps a visual impression of the dis

tribution of yields within each field surveyed has been 

represented. A careful study of the maps will show the 

marked inferiority of the Brasso clays to all the other 

soils. Throughout each field on the Brasso clay several 

patches occur where no yields are obtained, the causes being 

due to water logging, damage to trees by falling immortelles 

or by landslips. 

Poor yielding may be due to original genetic consti

tution, but that its effect can be intensified by unfavour

able soil conditions is shown in the case of the Brasso 

clays. The frequency distribution of yields shown in the 

chart on page 13a makes this fact clear. The percentage of 

pickets yielding less than one pound of cocoa per annum 

ranges from 50# on the youngest fields to about 90# on the 
on 

oldest fieldss wh erees £&* the other soil types poor 

yielders constitute not more than 40# regardless of age 

of field. 

It will be shown in another section that unlike the 

condition prevailing on other soil types the maximum yields 

of trees of different ages on Brasso clays is given by the 
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Table B». 

Relation Between Age of Cultivation and Original 
Number of Trees on Alluvial and Chocolate Soils.  

Alluvial Chocolate.  

Field. Age. Original 
Trees. Field. Age. Original 

Trees. 

2 IE 36 52.6% 17 E 45 38.8$ 

D 46 53 o 5 D 45 34.7 

C 71 3.3 C 50 20.7 

B 76 8.9 B 60 8.6 

A 76 18.0 A 70 1.7 

Mean 27.3 20.9 

Correla
t ion be
tween age 
and orig
inals.  

-0.945 -0.955 

Chart B. 

GURVESSHOUing. 
Relation K. 

Pes cem 
°t 0*iq>W-
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25-34 age group, yields being less for each succeeding 

age group. Whether this is due to soil  type or increasing 

age is controversial ,  but i t  appears that the effect of 

soil  type is predominant when results obtained from other 

soil  types are taken into consideration. Yields on the 

al luvial and chocolate soils showed very l i t t le or no 

decline with increasing age after a f ield has attained its 

35th. age. But on the Brasso clays a very rapid decline in 

yield is noticed after the 30th. age of the field. 

Although average yields are lower for the alluvial 

then the chocolate soils a few points may be given in favour 

of the former. I t  is impressive to note the uniformity in 

the size and shape of trees on the al luvial soils .  A com

parison^ of age of tree population on several fields on 

alluvial and chocolate soils showed that a larger proportion 

of original trees are found in each field of same age on 

elluviel soils.  In addition mechanical damage to trees by 

fall ing immortelles appear to be less on slluvial soils.  

These conditions eliminate a large part of the expenditure 

on replacement of trees.  

Lastly i t  may be noted that several influences not 

concerned with soil  type or age may operate to render some 

f ields on alluvial soils as profitable as those on choco

late soils.  Past records of yields show that field 21B 

on alluvial soil  had been giving exceptionally high yields.  

# Vide chart on page 12A. 
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Table c: 

Frequency Distribution of Yields on Various Fields.  

Yield. Percentage Frequency. 

Field. 17 A 17B 17C 17D 17 E Av. 

Age. 70 60 50 45 45 
lbs.  

, o 13.9 16.8 18.0 16.0 29.5 18.8 

[ .1- o 9 20.6 18.3 19.9 18.6 24.3 20.3 

1 -1.9 24.8 19.5 23.4 23.3 18.2 21.8 

2 -2.9 17.7 17.6 16.2 16.9 12.8 16.2 

S -3.9 9.9 11.1 10.0 11.9 7.2 10.0 

4 -4.9 5.7 6.7 5.4 6.5 3.4 5.5 

5 -5.9 3.2 4.6 1.9 

r-1 . 2.5 3.5 

6 -6.9 1.6 2.2 1.7 2.0 .8 1.6 

7 -7.9 1.3 1.0 .8 .9 „. 4 .9 

8 -8.9 .6 1.0 .3 .7 .2 .6 

9 -9.9 .5 1.0 o 2 .4 • 3 o 5 

10 & over .7 .6 .3 .8 .1 .6 

% of t rees 
80.5 80.7 80.7 . 

o
 

CO 84.9 81.4 

Next 25% 12.4 9.8 12.2 12.6 9.4 11.3 
Next 25% 

of yields 
7.1 9.5 7.1 7.0 5.7 7.3 



fb) Brass o Clays . 
Yield. Percentage Frequency. 

Field. 56A 56B 56C 56D 56E 56F 560 56H 257A 257B Av. 

Age. 20 20 25 25 30 30 40 40 45 45 / ° 
40.6 22.9 37.8 32.9 48.9 41.6 45.3 55.2 62.0 63 .0 45 

\ .1- o9 26.4 28.1 35.0 30.1 25.4 28.7 33.3 26.2 30.6 26.0 29.0 

1 -1.9 15.2 21.0 14.3 19.8 13.8 15.0 11.3 10.5 4.7 7.3 13.3 

2 -2.9 9.5 12.3 6.7 10.4 6.2 7.5 5.4 4.7 1.7 2.1 6.6 

3 -3.9 4.2 7.9 2.8 4.6 2.8 3.6 2.1 1.7 .8 1.0 3.2 

4 -4.9 2.3 4.5 2.6 1.4 1.6 1.5 .6 .6 .2. .4 1.6 

5 -5.9 .9 1.4 1.2 .7 .4 1.5 .6 .3 .2 .6 

6 -6.9 .5 1.1 .7 .2 .2 .4 .6 .2 .1 .4 
7 -7.9 .1 .1 .3 .1 .1 .1 .2 .1 
8 -8.9 .3 .4 .2 .1 .1 .1 .1 
9 -9.9 .2 .1 .1 .1 

10 & over .1 .3 



CJuartile Distribution of Yields on the Brass o Clays . 

Yield. Percentage of Total Number of Pickets. 

Field. 36A 56B 56C 56D 56E 56F 56Cr 56H 257A 257B Av. Av. Av. 

Age. 20 20 25 25 30 30 40 40 45 45 1 'or field 
20-30 y 

s 40 
?s yr s. 

45 
VPS . 

( ° 40.6 34.4 32.9 37.8 48.8 41.6 45.4 5-5.2 62.0 63.0 39.2 50.3 62.5 
(1st. 25% 36.5 33.6 39.5 39.1 31.0 35.8 36.4 29.5 23.7 23.7 35.9 33.0 23.7 
Next 23% 10.5 16.6 •14.3 12.2 10.1 11.7 9.2 7.5 7.8 7.0 12.6 8.3 7.4 

" 23% 7.9 10.0 9.0 6.9 6.2 6.9 5.5 4.8 4.4 4.2 7.8 5.2 4.3 
4th. 23% 4.5 6.4 5.3 4.0 3.8 4.0 3.5 3.0 2.1 2.1 4.7 3.2 2.1 
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(c) Brasso Sands. 

Yield. Percentage Frequency. 

Field. 24A 258A Av. 

Age. 19 65 
lbs.  

f ° 1607 18.7 17.7 

\  .1- .9 14.7 17.5 16.1 

1 -1.9 20.2 20.9 20.5 

2 -2.9 17.9 16.7 17,3 

3 -3.9 13.1 11 .0 12.1 

4 -4.9 8.6 7.1 7.8 

5 -5.9 4.7 3.5 4.1 

6 -6.9 1.8 2.4 2.1 

7 -7.9 .7 1.2 .9 

8 -8.9 .9 .5 ,7 

9 -9.9 o 4 .3 .3 

10 & o ver .4 .2 .3 

7o of trees 
78.6 80.1 79.3 

Next 25# 12.3 12.2 12.3 
Next 25# 
of yields 9.1 7.7 8.4 
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(d) Alluvial Soils.  

Yield. Percentage Frequency. 

Field. 21A 21B 21C 21D 21E Av. 

Age. 76 76 71 46 36 
lbs.  ( ° 19.2 17.7 23.9 17.7 19.6 19.6 

(  .1- .9 21.3 18.5 24.5 30.2 24.8 23.9 

1 -1.9 29.2 19.4 22.5 24.5 23.1 23.7 

2 -2.9 16.6 18.8 14.6 13.6 14.6 15.6 

3 -3.9 7.6 9.6 6.9 8.6 8.2 8.2 

4 -4.9 3.7 7.9 4.1 3.4 4.8 4.8 

5 -5.9 .7 3.4 1.6 1.2 2.4 1.6 

6 -6.9 .5 .9 1.2 .6 1.2 .9 

7 -7.9 .3 1.7 .7 .6 .6 .8 

8 -8.9 o 4 lol  .1 o 2 .2 .4 

9 -9.9 - .1 .1 - - -

10 & over .2 .3 .1 - .3 .2 

of trees 
i! tvs5|  80.5 80.5 82.6 81.1 82.5 81.6 

Next 25% 12.7 12.0 10.9 11.8 11.0 11.7 
Next 25% 
of yields 

6.8 7.5 6.5 7.1 6.5 6.9 

The Effect of #ge on Yields.  

I t  has been shown in the previous section that the 

Brssso clays afford a reliable evidence of the influence 

of soil  type on yields.  I t  is evident therefore that the 

influence of age cannot be determined unless the investi

gation is limited to each soil  type. 

The average yield of fields of different ages together 
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with the average yield of trees in different age groups 

are shown in the following tables: 

Table C. 

Average Yield of Trees & F ields of Different Ages. 
(a) Chocolate Soils. 

Age Group. Yield in lbs. per picket. 

Field. 17A 17B 17 C 17D 17 E Av. 

Age. 70 60 50 45 45 

1- 4 .09 .09 .01 .04 .01 .03 

5-14 .58 .34 .37 .74 .36 .55 

15-24 1.33 1.19 1.22 1.66 1.20 1.42 

25-34 1.96 2.04 1.57 2.17 1.97 1.93 

35-44 2.54 2.79 2.01 2.52 2.66 2.34 

45-54 3.40 3.24 3.01 3.42 2.16 3.09 

55-64 3.79 3.76 4.19 

65-74 5.25 5.28 

Av. yield for 
field 1931-32 1.86 2.12 1.82 2.09 1.35 

Normal yield 
at end of pe
riod 1926-31 

1.79 1.53 1.39 2.01 2.06 

> 
(b) Brasso Sands. 

Age Group. Yield in lbs. per pkt. 
Field. 258A 24A Av. 

Age. 19 65 

1- 4 

5-14 1.59 1.01 1.22 

15-24 3.52 1.87 2.43 

25-34 2.46 2.46 

35-44 3.06 3.06 

45-54 3.69 3.69 

55-64 3.50 3.50 

65 4.10 4.10 

Av. yield for 
field 1931-32 2.20 2.02 

Normal yield 
at end of pe
riod 1926-31. 

1.77 
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(c) Alluvial Soils.  

Ag« Groiv Yield in lbs.  per picket.  

Field. 2lA 21B 21C 21D 21E Av. 

Age. 76 76 71 46 36 

1- 4 .03 .05 
" 

.01 

5-14 .62 o 30 • 32 .45 .58 ,45 

15-24 1.36 1.39 1.04 .91 1.13 1.13 

25-54 1.31 1.97 1.62 1.28 1.44 1.57 

35-44 1.75 2.03 2.10 1.31 2.32 2.13 

45-54 2.10 2.93 2.86 1.87 2.28 

55-64 2.66 2.79 3.30 2.88 

65-74 3.32 3.32 3.37 

76 2.72 3.42 3.02 

Av. yield for 
field 1931-32 1.46 1.92 1.46 1.37 1.59 

Normal yield 
1.77 2.18 1.47 



( d )  B r a  s s o  C l a y s .  

Age Group. Yield in lbs. per picket. 

Field. 56A -56B 560 56D 56E 56F 560 56H 257A 257B Av. 
Age. 20 20 25 25 30 30 40 40 45 45 

1- 4 — — «... _ _ , r  m  mm mm mm mm 

5-14 .11 .24 .08 .18 .04 .17 .05 .29 .03 .06 .12 
15-24 1.27 1.72 .42. .89 .43 .66 .54 .32 • 15 .27 .38 
25-34 1.06 1.79 1.19 1.33 .91 .68 .28 .39 1.06 
35-44 .87 1.10 .32 .56 .78 
45 00 

CO .
 .50 .75 .58 

Av. yield for 
field 1931-32 .90 1.39 .74 .92 .68 .82 .59 .48 .25 .31 
Normal yield 
at end of pe
riod 1926-21 

1.29 1.08 
. . . ii 

1.05 
— 

.90 .91 1.02 .89 

CO . 
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It will be observed that for the three soil types, choco

late, Brasso sands and River alluvium average yields are 

higher on older trees than on younger ones. This evidently 

does not mean that yields increase as the tree grows older. 

The reason is that poor bearing plants are removed and re

placed as soon as it becomes unprofitable to retain them, 

and only those with higher yields allowed to attain the 

older ages. This condition makes it impossible to determii e 

the effect of age upon yields by comparing the yields of 

trees of different ages from a single year's records on 

yields. The data only shows a condition in which some trees 

of a certain age give higher or lower yields than other trees 

of another age, but there is no indication of the effect of age. 

On the Brasso clays, however, trees of the highest 

average yields appear in the 25-34 age group, yields being 

lower for each succeeding age group. The interpretation may 

be that several trees that were retained on account of their 

satisfactory yields have been losing their yielding capacity 

with increasing age. It is not probable that trees in the 

25-34 age group are of better genetic constitution because 

rouging out of unsatisfactory bearers have been carried out 

to a greater extent among trees in the older age groups. 

This example evidently suggests the possibility that yields 

decline with increasing age. 

2. On account of the influence of annual fluctuations not 

much can be gained by comparing the yields of fields for only, 

one year with the object of ascertaining the effect of age 

on yields. A better idea of the representative yield for 

the given age can be obtained by comparing the normal yields 

during a period of time, i.e. the yields that would be realised 

if the influence of annual fluctuations is eliminated. 

The normal yield of fields on the Brasso clays at the 

end of the period 1926-1931 calculated by the method of least 

squares is shown in table C. No records of past yields are 

available for fields 237 A and B; but Judging from the evidence 

# pp. 19 - 21. 



of the estate manager and from the yields obtained from 

the field counts i t  is probable that the normal yields for 

1932 are not much higher than the actual yields.  

The facts revealed on Table C a re that there is no 

relationship between yield and age of f ields between 20 and 

30 years old; yields are slightly lower for fields of 40 

years of age, and very low for the two oldest f ields.  The 

fact that these two fields are on a different estate from 

the other f ields on the Brasso clays introduces the influence 

of some other factors in addition to age to account for the 

very low yields.  

A comparison of the average yields on these two fields 

with the average yields of trees of seme age on the other 

fields showed that yields of trees in al l  age groups are 

abnormally low on these two f ields.  This condition may be 

the result  of factors such as development of soil  sourness,  

change in the height of the water table,  disease, or slack 

ness in the methods of cultivation, that could affect 

yields of trees of al l  ages equally. I t  is therefore 

necessary to consider the relation between age and yield as 

given by these two fields as an exceptional case. 

Table C giving the age and yield of f ields of different 

ages on each of the other soil  types together with the 

tables in the Appendix pages a and q showing past yields,  

actual and normal,  for various fields,  also show that for 

f ields 25 years old and over no relation exists between age 

and yield of different fields.  

3.  Normal yields of a tree cannot be expected to increase 

indefinitely or to remain constant with increasing age after 

at taining a certain maximum. But no statist ical data is 

available to prove that an actual decline sets in where no 

serious conditions of unfavourable soil  or disease intervene. 

The only evidence to support the view that yields decline 

after a certain age is the small percentage of original tr^es 
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found in fields 55 years old and over. A large proportion 

of the trees fail to survive to the 55th. age on account 

of their low yields. On the Brasso clays a small propor

tion of original trees are found on fields 40 years of age 

and over. This condition is shown on Table E. 

By taking averages of the percentage composition of 

tree population of fields 55 years of age and over on allu

vial and chocolate soils it is observed that the largest 

proportion of trees in each field tends to be concentrated 

in the 25-34 or 35-44 age group. 

Chart E. 
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The facts emerging from this observation give rise to 

several plausible conclusions regarding the changes in yields 

of trees with age. It is fairly obvious that satisfactory 

yields are obtained from a normal bearing tree till about 

the 45th. age. It may be assumed from this that maximum 

yields are obtained in the middle of the 25th. to the 34th. 

age period and subsequently there is a gradual decline till 

the 45th. age. During the 45th. to the 55th. age the return 

from normal bearing trees are on the margin of profitability. 

A large number of such trees are removed during this period. 



£ 

Table D. 

Composition of Tree Population on Different Fields. 

Age Group. Percentage of Total Number of Picket s. 

Soil Type. Alluvial Soils. Chocolate Soils. Brasso 
Sands. 

Field. 21A 2 IB 210 2 ID 2 IE Av for 
fields 17A 17B 17C 17D 17E Av for 

fie Ids 
Age. 76 76 71 46 36 55 yrs 

h over 70 60 50 45 45 55 yrs 
& over 65 

Under 5 15.6 15.6 13.9 7.7 11.3 15.1 9.0 10.2 10.4 17.0 11.9 9.6 16.5 

5-14 12.2 8.3 14.7 9,4 11.8 11.1 10.5 9.3 6.9 14.4 12.5 9.9 16.4 

1-5-24 6.4 7.1 11.6 15.5 15.2 8.4 15.5 13.6 9.4 18.9 17.5 14.5 22.9 

25-34 17.3 13.4 29.9 11.3 9.0 20.2 24.0 19.4 16.8 9.2 16.2 21.7 17.6 

35-44 19.8 17.2 17.7 2.5 52.6 18.2 24.6 26.0 25.5 1.6 7.1 25.3 10.0 

45-54 9.6 15.5 7.8 53.5 11.0 10.7 12.8 29.9 38.8 34.7 11.7 4.6 

55-64 1.0 13.4 2.6 5.7 3.5 8.6 6.0 1.3 

65-74 18.0 • 5.0 3.8. 8.9 • 2.1 1.0 10.9 

75-k 8.9 3.0 
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Table E. 

Proportion of Trees Attaining 35 Years 
of Age on the Braaso Clays. 

Field. 56G 56H 256A 256B 

Age. 40 40 45 45 

$ of tree? 
35 years & 

over.  
25.4 17.5 38.8 26.4 

% o f orig
inals.  14.6 11.3 26.4 11.8 14.6 26.4 11.8 

) 

% oi 
Tot J. 

30 

fa 

« 

Chart F. 
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Trees surviving beyond the 55th, age are those that have 

been giving more than average yields. Their yields however 

may continue to decline till they attain a certain age when 

It becomes necessary to replace them. Numerous cacao trees 

of 75 to about 110 years old are found in most parts in 

Trinidad. These are the survivors of trees thet have been 

giving exceptionally high yields. It has been shown in pre

vious data that on normal soils average yields of trees are 

higher for the higher age groups. The reason is due to the 

small number of trees with high yielding capacity that sur

vive to the later ages. 

4. The most reliable method for determining the effect of 

age upon yields is to collect data for a considerable period 

of years from a small group of trees with equal bearing 

capacity, under similar conditions of soil, water supply and 

cultivation. A dependable measure of the effect of age can 

be obtained by observing the trend in yields of each group 

for long and short periods which would include the popular 

view of the critical ages in the increase or decrease in 

yields, i.e. the 20th., 25th., 30th., and 35th. ages. 

This method however is not possible under the present 

scheme but a slight modification has been adopted by obtain ing 

data from estate records on yields of individual fields of 

various ages for a period of years. The method consists in 

comparing the trend in yields of different fields between 

certain ages. 

The trend,i.e. the normal yields that may be expected 

after eliminating the influence of annual fluctuations is 

determined by means of a straight line or parabolas com

puted by the method of least squares (y = a * bx + cx?.^or 

by means of moving averages. The straight line is useful 

in depicting a condition of a general increase or decrease 

for long or short periods according as the gradient of the 

line is positive or negative. Where it is intended to smooth 

out annual fluctuations so that periodic variations may be 

depicted the method of moving averages is preferable. 



- 28 -

Individual records of yields of a few fields of various 

ages on the Brasso clays are available for the period 1926-

1931. Prom these it has been possible to calculate the trend 

for six year periods involving the critical ages. In order 

to reduce the influence of annual fluctuations the yield for 

1931 has been modified by averaging it with the average 

yields abtained for the fields during the present survey. 

Table F. 

Trend in yields of fields 
at various age periods. 

Field. Period. Trenl ̂  

56A 15-20 + 5.5% 

B 15-20 t 5.2 

C 20-25 4 3.0 

D 20-25 - .2 

E 25-30 - 2.3 

F 25-30 - 0.1 

G 35-40 - 4.9 

H 35-40 - 0.7 

It will be observed from Table F that there is a decided 

upward trend up to the 25th age and a downward trend there

after. The evidence brought out is that during the period 

covering the 15th to the 20th age of a field yields are 

still on the increase. The rate of increase decreases 

markedly from the 2Cth to the 25th age after which a decline 

sets in. 

It may be acknowledged here that the method of com

paring the trends of different fields at various age periods 

is disputable. Where records for different fields have 

been used it will require about four to six fields for each 

age period instead of two as shown in the table to confirm 

the results. More reliable results could be obtained by 

# Vide appendix for details. 
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determining the trend for varying periods for one field 

and confirming the results with similar determinations 

for another field. Data for such a method has been ob

tained for two fields on the chocolate soils.  

The l imitations of the Brasso clays as soils for the 

cultivation of cacao have already been indicated. The 

fact that yields attain their maximum a t  the 25th age 

appears to be true only for the Brasso clays, and may be 

considered as the combined effect of age and soil  type, 

probably a deterioration of the soil  with Increasing age 

of cultivation due to increasing accumulation of salts. 

Similar records of individual fields are available 

for the chocolate soils for a period of 22 years.  Records 

were obtained also for the alluvial soils for varying 

periods. Trends were computed for al l  the fields for the 

given periods. With the view to testing the results ob

tained for the Brasso clays trends were computed for short 

periods for two fields for which records have been kept 

sine© they attained their 24th age. 
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Table G. 

Trend# In yields for different 
fields at  various age periods* > 

'  Field. Perfod. Trend. 
~C hocolate Soils.  

(1)17D 25-30 ,  + 2.40$ 

17E 25-30 f  1.04 

(2)170 29-35 -  0.40 

17D 30-35 -  2.04 

17E 30-35 -  1.13 

(3)17D 36-45 -  0.25 

17E 36-45 + 1.00 

170 36-50 -  2.10 

17B 39-60 -  0.57 

17 A 49-70 -  0.14 

Alluvial Soils.  

21E 30-37 -  1.10 

21D 36-47 -  1.40 

2 IB 55-69 -  2.5 

I t  will  be observed from Table G. that positive trends 

are obtained for the period covering the 25th to the 30th 

age, followed by negative trends for various periods after 

the 30th age. I t  has been shown already in the case of the 

Brasso clays that yields continue to increase t i l l  the 25th 

age of cultivation. The chocolate soils have given evidence 

that yields actually increase t i l l  about the 30th age. The 

rate of decline after the 30th age is different for different 

fields but appears to be low for most fields.  
peri  od 

A p ositive trend is observed from the 36-45 age greup in 

the case of f ield 17E, but this is just a recovery following 

the downward trend of the proceeding period, the mean yield 

for 36-45 age period being less than the mean yield for the 

25-30 age period. 

# For details see appendix. 
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There appears to be no definite correlation between the 

age period and the trend, that is,  no evidence is observed 

from Table G w hether yields would decrease rapidly with 

increasing age or remain steady at particular age periods 

after the age of maximum yields has been reached. The rate 

of decrease is different for different fields and depends 

upon changes in the tree population within each field. The 

yields of individual trees begin to decline at  about the 32rd .  

age. In the absence of a consistent policy for the replace

ment of poor bearers,  yields of each field will  decline very 

rapidly after the 30th. age. 

5.  The representation of the trend by the method of the 

least squares has involved the breaking up of a period into 

two or three subdivisions and f it t ing separate curves to each. 

This method has been useful in indicating a condit ion of gen

eral rise or fal l  during the period covered; the results are 

only significant if  definite changing conditions and sharply 

changing rates of growth or decline are anticipated or ob

served during the subdivisions employed. But where i t  is 

intended to follow fluctuations in yields from year to year 

during a long period the device of the moving average has the 

merit  of f lexible adaptation to the new conditions and is often 
the 

a more effective measure of secular trend than/curves fi t ted 

with great labour.  However,  i t  requires data covering a 

relatively long period to enable the adoption of a moving 

average with a period long enough to render the trends 

significant.  

The records for f ields 17D and 17E on the chocolate soils 

have been useful for determining the trends during some of the 

"crit ical ages". Seven-year moving averages covering the 27th 

to the 42nd age have been plotted on the chart following. 
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The results obtained by the use of the straight l ine 

appears to be confirmed by this method. The age of maximum 

yields falls on the 30th age of both fields 17D and 17E. 

Annual yields obtained from fields during a long period 

of t ime are subject to the influence of cyclical fluctuations, 

i .e.  changes that correspond to cycles of favourable and un

favourable climatic conditions. The effect of cyclical fluc

tuations on yields for different years has been represented 

by means of moving averages on Chart H. The fact that the 

fields included are of different ages shows that peaks of 

high yields obtained during the period resulted from favourable 

climatic conditions and may not be due to age. However i t  is 

obvious that the peak attained in 1916 represents a maximum f or 

the youngest two fields whose yields have been shown In the 

previous section to be increasing up tc the 25th age, whereas 

i t  is another peak of high yields in the case of the older 

f ields.  

The year on which f ields 17D and 17E were each 30 years 

of age Inadvertently coincided with a year of favourable 

Chart G. 

% 
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climatic conditions. Thus the age of maximum yields will  not 

fall  on the 30th ege of most f ields,  but will  coincide with 

a year of crest in the cyclical fluctuations occurring soon 

after the 25th age of a field has been at tained. A mov ing 

average of a different period would obviously shift  that age 

from the 30th. Judging from the amplitude of the fluctuations 

shown on Chart H i t  can therefore be safely asserted that the 

age of maximum yields of a f ield falls somewhere between the 

27th and 32nd age of cult ivation. 

That there is a general tendency towards a decline in 

yields with increasing age after the age of maximum yields 

has been attained has already been proved by means of the 

straight l ine which completely eliminated the influence of 

annual and cyclical f luctuations. The same fact can roughly 

be observed by reference to Chart H. 

As a summary to the determination of trend by means of 

moving averages i t  may be mentioned that the lack of sufficient 

data has prevented the determination of the fluctuations in yield 

through the cri tical ages. However,  by combining the facts 

already obtained from the Brasso clays and chocolate soils by 
„ ,  with these .results,  

the use of the straight l ine/the evidence is apparent that 

yields of f ields follow the crests and troughs of cyclical 

climatic fluctuations but show an actual upward trend through 

the 25th age of cultivation. At the crest occurring soon 

after the 25th age a maximum yield for the field is obtained 

after which there is a gradual decline. The age at  which 

yields begin to decline is  obviously different for different 

f ields.  

The determinations have been made from data for f ields 

on the chocolate soils ,  but the absence of any definite age 

of maximum yields may render the results applicable to al l  

other normal soil  types. However if  sufficient data extending 

from about the 15th to the 45th age is available for fields on 

some other soil  types i t  would be necessary to confirm the results 
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6, The results obtained on the influence of age on 

yields may be summarised as follows 

(a) On normal soils there is no relation between the 

age of different fields and their yields; on very poor soils 

f ields 30 years old tend to have higher yields than older 

fields.  

(b) Yields of normal bearing trees at tain a maximum 

during the 30th to the 35th age on normal soils;  subsequently 

there is an actual decline. Only trees with high yielding 

capacity survive beyond the 55th age. 

(c) Yields of f ields increase rapidly t i l l  about the 

20th age of cultivation. The rate of increase decreases 

from the 20th to the 25th age. On poor soils yields begin 

to decline after this age. On normal soils however,  yields 

continue to increase after the 25th age reaching a maximum 

somewhere between the 28th and the 32nd age of cultivation, 

after which there is a general tendency towards a decrease. 

But whether under normal circumstances yields decrease rapidly 

or very slowly after this period depends upon the efficiency 

of cultivation, especially,  the regularity with which poor 

bearers are replaced. 
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Table H. 

Actual yields with seven year moving averages 

Field. 17D 17 E 

Age Period 24—45 24-45 

Year.  A 0K sMf, _ orr nkt.  
v—year moving average 

A CS , s i^ per pkt average 

1910 1.87 2.24 

1911 2.35 1.98 

1912 1.04 1.45 

1913 3.86 2.53 2.35 2.04 

1914 3.88 2.62 2.78 2.04 

1915 2.02 2.78 1.76 2.06 

1916 2.71 2.94 1.75 2.2C 

1917 2.51 2.77 2.24 2.08 

1918 3.38 2.47 2.12 2.05 

1919 2.24 2.50 2.39 2.03 

1920 2.15 2.48 1.51 2.02 

1921 2.30 2.44 2.56 2.00 

1922 2015 2.26 1.63 1.94 

1923 2.62 2.24 1.71 1.91 

1924 2.27 2.38 1.98 1.99 

1925 2.05 2.40 1.77 1.91 

1926 2.14 2.60 2.21 1.98 

1927 3.16 2.47 2.12 1.97 

1928 2.46 2.42 1.98 2.08 

1929 3.56 2,12 

1930 1.66 1.64 

1931 1.19 2.75 
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PART III .  

The Influence of Other Factors.  

In the foregoing sections an attempt has been made to 

determine the influence of soil  and age on yields.  In con

sidering the Influence of each factor i t  has been necessary 

to eliminate as far as possible the influence of the other.  

But,  as has been mentioned before, there are several other 

factors affecting yields the influence of which i t  has been 

impossible to isolate.  The task of determining the influence 

of one isolated factor on yields Is beyond the sphere of 

this work. However,  in addition to determining the effect 

of soil  and age on yields i t  has been found necessary to 

include in the programme of this year 's investigation a 

consideration of the influence of other factors on yields,  

such as may serve as limitations on the result  obtained. 

The conclusions arrived at  concerning the influence of rain

fall  have already been summarized In the first  part of this 

paper.  A few other factors will  now b e briefly considered. 

(a) Genetic Constitution. 

^ It  is a matter of common experience in al l  cacao grow

ing countries that the tree population in any f ield consists 

of a large proportion of poor bearing trees,  a smaller pro

portion giving feir or average yields and a very small number 

of high yielders.  Early manurial experiments in Trinidad 

proved that whilst  the yields of trees with high bearing 

capacity could be slgnificsntly increased, poor bearers 

gave l i t t le or no response to manurial treatments.  

Tables showing frequency distribution of yields on 

various f ields and different soil  types are given on pages 

14 to 18 .  The chart on page 13a gives a better 'picture 

of the same. 

This factor alone gave the greatest complications in 

the determination of the effect of age on yields.  As a part  



- 57 -

of the regular operetions of every estate poor bearers are 

replaced each year with seedlings from selected trees,  whilst  

trees with high yielding capacity are retained. Thus the 

older the field the larger the number of high bearers i t  may 

be expected to possess.  However,  no relation was found be

tween the age and yields of f ields,  with the result  that the 

influence of genetic constitution is practically unknown. 

In addition to selection for quantity of cocoa produced 

selection for various qualit ies is common in Trinidad, e.g.  

selection for quality of bean, type of pod, etc.  I t  is gen

erally known that varieties giving the best quality of bean 

are not high yielders.  The effect of this fact would be that 

a field of a certain age and on certain soil  type may have 

low yields because the estate manager has taken fancy for 

varieties giving the best quality of bean. 

(b) Type of Tree. 

The trees in each field were classified as suckers,  sup

plies or originals,  with the purpose of determining which type 

gives the highest yields.  Supplies are young plants that have 

replaced poor yielders or damaged t rees in the original stock. 

In all  cases supplies of al l  ages were found to have lower 

averege yields than original trees for the reason that the 

older trees are those that have been retained for their higher 

yielding capacity. 

For al l  ages up to the 35-44 age group suckers were found 

to have higher average yields than plants.  Suckers 45 years of 

age and older have lower average yields than plants.  Adding to 

this fact the conspicuous rari ty of suckers 45 years of age ard 

over on f ields 55 years of age and over i t  is obvious that suckers 

give their maximum yields at  a much earlier age than trees.  The 

facts portrayed in fig.  I  ,are elucidating. The largest propor

t ion of suckers are between the ages of 15 and 35, very few 

survi-1 ng beyond the 35th. I t  is therefore obvious 
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Chart I. 

IS-** xS-&. SS-t o 
hG£ 

that yields attain a maximum sometime during the 20th to the 

25th age of a sucker,  end then decrease very rapidly, most 

suckers becoming unprofitable during the 40th to the 45th age. 

(c) Topography. 

Hil ly or gently undulating lands are considered ideal 

for the cultivation of cacao for the reason that they serve 

as natural wind-breaks. Ravines and streams are usually 

found in the valleys of the hil ls.  It  was observed during 

the field work that areas of poor yields are found along 

the banks of such streams and ravines, the reason being due 

to water logging. Such conditions have been i l lustrated in 

the picket maps in the appendix. Areas of low yields al l  

along the banks of streams and ravines can be traced by a 

careful study of Field maps 56B, 56F, and 560. Ravines and 

streams situated only on the boundaries of f ields have been 
if  

sketched, but the same conditions will  be found when all  the 

others are included. 

On lands with very steep slopes landslips occur very 

frequently during heavy rains,  destroying a large number of 

trees end causing damage to others from falling immortelles.  

Such landslips are most abundant on the Brasso clays. 
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(d) Cultivation* 

Under cultivation is included all practices such as 

pruning, weed control, manuring, drainage, mulching, shade, 

disease control, necessary for providing the plantation 

with ideal conditions for producing maximum yields. 

The quali ty of each operation differs for different 

estates but e certain optimum efficiency is necessary to 

produce normal yields.  Thus in considering the effect of 

soil  on yields the results must necessarily be l imited by 

the influence of cultivation on yields when results are ob

tained from data from different estates.  The effect of age 

on yields may be masked by an improvement in the methods of 

cult ivation result ing in increasing or steady yields long 

after the probable age of maximum y ields has been at tained; 

or,  conversely, i t  may be aggravated by a lapse in cult ivation 

resulting in very large decreases.  

Cultivation was considered in the earlier pert  of this 

research scheme with respect to its effect on the f inancial 

results of the industry. Estates were classified into groups 

having a certain amount of expenditure per acre on cultivation 

and an idea was gained on the relation between such expenditure 

and net returns. The most profitable estates were found to be 

those that had a certain range of expenditure per acre.  

( e )  Planting Distance. 

Throughout this survey "yields per picket" has been 

adopted as the basis of comparison. Work at  River Estate 

has given conclusive evidence that yields per picket decrease 

as the planting distance decreases,  t rees spaced 18'  x 18* 

yielding about ten times as much cocoa per tree as those spaced 

61  x 6*. The yield per picket according to spacing is shown 

on Table I .  The popular planting distance in Trinidad is 

about 12 feet apart ,  but variations of about 8 feet to 15 

feet apart are not uncommon. Such variations may be found 

even on the seme estate,  and sometimes on one field according 
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Table I. 

Av. yield in lbs. pep picket obtained 
with various planting distances. 

-.-T . River Estate . 

Spacing. 
No. of 
trees to 
the acre 

Av.yield 
per acre 
7 years. 

Average 
per pict. 

Yield. 
1932 

Average 
per pkt. 

Average 
15 years 

Average 
per pkt. 

6 x 6  1220 289 .24 407 .33 
8 x 8 680 • 223 • .33 319 .45 

10 x 10 440 105 .24 169 .38 
12 x 12 324 356 

t 
1.10 638 1.97 429 1.32 

14 x 14 224 309 1.38 688 3.38 ^24 1.90 
16 x 16 172 206 1.20 698 4.06 369 2.71 
18 x 18 140 181 1.29 641 4.57 336 2.40 
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to the topography. The effect of this factor upon the 

results obtained under this investigation is very obvious 

in view of the many differences in planting distance in the 

various fields surveyed. 

(f)  Shade. 

The question of shade or no shade for cacao cult ivation 

is st i l l  controversial.  The object of shade is to protect 

the buds and young twigs of the plant from the direct rays 

of the sun, to protect the soil  surface from rapid moisture 

evaporation and loss of humus, to supress weeds, and to 

equalise the humidity within the field. In countries where 

the provision of shade is  not practised the protection of 

the soil  and control of weeds are obtained by close planting. 

Work at  the River Estate has shown that unshaded f ields 

come into bearing much quicker and for some time give higher 

average yields than shaded fields,  but in the long run higher 

yields may be "obtained from shaded fields.  

Patches of unshaded areas where yields were abnormally 

low were encountered in several fields during the field work. 

These conditions have been shown in the picket mapS. 

Experience in Trinidad has shown that unshaded trees 

in a f ield are more susceptible to attack by thrips or 

witchbroom. Perhaps one disadvantage in the use of shade 

trees is the large number of t rees damaged annually by fal ling 

immortelles.  Trees badly damaged are usually removed from 

the field whilst  those slightly damaged are retained. Average 

yields of damaged trees were found to be much smaller than 

the average yield of each field. This subject will  be dis

cussed more fully under immortelle damages. 

I t  was found ridiculous to attempt making any correlation 

between yields and the intensity of shade, i .e.  the number of 

immortelles per 1,000 pickets.  The effect of age and soil  

may b e eliminated by compering fields of same age and on 

same soil ,  but the unknown influence of such more important 
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factors as topography, genetic constitution, height of 

water table,  age of tree population, etc. ,  would render 

the results valueless.  

(g) Poor Canopy. 

Under poor canopy is  included stunted or spindly shaped 

trees.  Stunting may be caused by diseases or damages, by 

soil  conditions preventing proper growth, or by too much 

shade. Spindly growth is a rapid elongation in response to 

the encroachment of the branches of surrounding trees due to 

faults in the planting distance. The average yield of trees 

of poor canopy was found to be lower than those with normal 

canopy. The results from a few fields on different soils 

are shown in the table below. 

Table J .  

Effect of Poor Canopy on Yields.  

Field Age. 
% of To-
tal  No. 
with PC Is 

Av. Yield 
in lbs.  
per_pkt.  

Av. Yield 
for fi^ld 

Brasso Clays. 

56B 20 2.9 .53 1.39 

56F '  30 18.C .23 .68 

56H 40 6.7 .30 

i 

«
 CD

 

Chocolate Soils.  

17B 60 10.4 1.05 2.12 

17D 45 13.1 1.62 2.OS 

17E 45 14.5 .52 1.35 

Alluvial.  

21A 76 9.9 1.19 1.46 

21D 46 22.7 .52 1.37 

2 IE 36 4.9 .73 1.59 

(h) Disease and Damages. 

Diseases of various sorts are known to depress yields 

of cacao. To determine the effect of each disease on yields 

is beyond the scope of this work. However,  records were 

taken of t rees that showed visible signs of such diseases as 
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thrlps, canker, black pod, and of mechanical damages by 

falling immortelles. On the Brasso clays and chocolate 

soils several areas of poor yields caused by damage from 

fallen immortelles are found. Such areas have been indicated 

on the maps in the appendix. 

Comparisons of the average yields of trees with diseases 

or damages with the average yields of normal trees are shown 

on Tables K and L. 

Table K. 

Effect of Various Diseases on Yields. 
Age Group. Av. Yield in lbs. 

Disease. Canker. Thrlps. Black 
1 Pod. 

Av. for 
fields 

Field 56E 

15-19 — .04 .00 .33 

20-24 1.1 • 24 .20 .54 . 

25-29 .00 .15 .27 .70 

30 1.03 .59 .84 1.31 

Field 56: 

15-19 o00 .00 — .28 

20-24 • 00 .37 - - .35 

25-29 .07 .10 — .51, 

30-34 • 60 .13 .10 .82 

35-39 • 20 ,88 .40 1.07 

40 1.16 .18 .90 1.20 
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Table L. 

Effect of Immortelle Damages on Yields. 

Field. Age. 
% o f To
tal No. 
with 10s 

1 
Av. Yield 
in lbs. 

Av. Yield 
for field 

Chocolate Soils. 

17A 70 24.4 1.60 1.86 

17B 60 11.1 1.41 2.12 

17C 60 9.1 1.30 1,82 

17D 45 13.1 1.10 2.09 

17E 45 14.5 .60 1.35 

Alluvial. 

21A 76 4.6 1.50 1.46 

2 IB 76 4.6 2.20 2.05 

21C 71 11.9 1.30 1.46 

2 3D 46 3.9 .80 1.37 

2 IE 56 1.5 1.10 1.59 

Brasso Clays. 

56A 20 4.1 .34 .92 

56B 20 1.1 .58 1.39 

56C 25 2.7 .65 .93 

56G 40 1.0 .42 .59 

56E 30 1.8 o 38 .68 

56H 
1 

40 .1 .23 .48 
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Table K shows that trees with diseases have lower 

yields than normal trees In the same age group. Table L 

also shows that with a few exceptions damaged trees have 

lower yields than normal trees. 

The large proportion of trees with immortelle damages 

on the chocolate soils need not be alarming. A comparison 

of the average yields of fields 17A and 21C (which have the 

largest number of damaged trees for their respective soil 

types) with the average yield of damaged trees shows that 

the damaged trees do not yield significantly lower than 

normal trees. The percentage number with immortelle 

damages only represents the number of damaged trees that 

are still giving satisfactory yields. An equal or a 

larger number of damaged trees on fields on the other soil 

types might have been found unprofitable and removed, 

leaving only the small proportion shown. Thus counting 

the number of damaged trees gives no indication of the 

intensity of immortelle damage . 

The actual percentage of damaged trees as obtained from 

the field sheets should therefore be considered immaterial 

unless a fairly large proportion of damaged trees is associsted 

with an appreciable difference between the yield of damaged 

trees and the yield of normal trees as in the cases of 

fields 17E aid 56A. 

It may be expected that fields with larger proportions 

of immortelle damages would tend to have lower yields than 

others on the seme soil, but no such relation is shown on 

Table L. Besides, the influence of several other factors 

already discussed would not justify any attempt to compute 

a correlation between percentage of damaged trees and yields 

of fields. 
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PART IV. 

Application of Results. 

The investigations in this paper have involved a 

determination of the effect of various factors on yields. 

If yields are the only indications of the financial aspects 
•> 

of the Industry then the influence of each factor can be 

easily assessed by determining its effect upon yields. High 

yields obtained through the influence of natural causes such 

as age, favourable soil, rainfall, genetic constitution of 

plants, and topography, are actual indications of financial 

prosperity, unless much expenditure is required to check 

some undesirable results attendant upon such favourable 

circumstances. Normal expenditures on cultivation would 

be required to give prominence to the influence of these 

factors. On the other hand high yields may be obtained by 

resorting to expensive methods of cultivation. 

With these facts in view the effect of yields on the 

financial results of estates In Trinidad was determined by 

past students under this survey scheme. Analyses of the 

records for 7 years of various estates proved that those 

obtaining three bsgs or more of dry cocoa per 1,000 pickets 

were profitable, net income being higher as the yield per 

1,000 pickets increased, whilst estates obtaining less than 

3 bags of dry cocoa per 1,000 pickets sustained actual losses. 

The date on prices were for the period 1924-1930. Making 

allowance for the slump in prices in 1932 to about one-half 

the average for these years the marginal yield per 1,000 

pickets may be set at 5-6 bags of 165 lbs. 

Applying these figures to the data on yields It will be 

observed on reference to chart a, page 9 that the estates 

on chocolate and alluvial soils give yields high enough to 

make them very profitable in spite of the prevailing low 

prices, whilst the Brasso clays are on the verge of becoming 
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marginal lands. Normal yields on these soils for fields 

between 20 and 40 years of age are 5-6 bags per 1,000 pickets. 

Records of actual yields for the crop years 1S31-1932 and 

1932-1933 showed that only fields up to 30 years of age 

yielded high enough to make their cultivation profitable, 

the older fields giving less than 4 bags per 1,000 pickets. 

The investigation of the influence of some factors on 

yields has given results that shaiId be useful to farmers 

and others interested in the financial aspects of the cacao 

industry. Though cultivations on Brasso clays may be slightly 

profitable during normal times, they are adversely effected 

by low prices, Increasing age tends to reduce their returns, 

and some fields may become unproductive at about the 45th age 

of cultivation. 

The chocolate soils sre exceptionally valuable for cacao 

whilst the River alluvium and Brasso sands are very productive. 

There is no tendency towards large increase or decrease in 

financial returns during the 25th to the 35th age of culti

vation on these soil types, but after the 35th age no large 

decreases need be feared provided a high efficiency of cul

tivation is maintained. 

Observations on conditions seriously depressing yields 

on various fields point out that the most important features 

of an efficient cultivation should include regular replace

ment of poor bearers with seedlings from selected trees, 

efficient drainage to prevent water logging, control of 

diseases and pests, reduction of damage to trees by falling 

immortelles, and avoidance of patches of unshaded areas. 
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Computation of the Trend for Yields of Various Fields 

Field 56A. 
(a) Brasso Clays. 

Field 56B. 

Age. 

1926/7-1931/2 X  

Av. Yield in Normal yields 
lbs. pep pkt. from trend, 

Y xy 

Av. Yield in Normal yields 
lbs. per pkt. from trend. 

7 xy 
15 -5 .750 -3.750 .766 .505 -2.525 .642 
16 -3 1.027 -3.081 .872 .842 -2.526 .712 
17 -1 1.000 -1.000 .924 .842 - .842 .804 
18 1 1.201 1.201 1.083 .769 .769 .896 
19 3 .938 2.914 1.188 1.030 3.090 .988 
20 5 1.283# 7.415 1.294 1.078# 5.390 1.089 

y - 6.199 -7.831 
11.530 

y - 5.066 -5.893 
9.149 

xy = 3.699 xy = 3.256 

a = y _ 6.199 _ 
M 6 

1.03 a . 5.066 
6 

.85 

b = -M . 3^99 _ 
3? 70 ~ .0528 b 3.256 

70 " .046 

T = a 5.5? 
b x 100 T = 5.2« 

# Average for 1931/38 and 1932/33. 
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Brass o Clays. 

•Field 56C. Field 56D. 

Age A T . Yield in 
lbs. pen plct. Age 

A T . Yield in 
lbs. pep pkt • 

(1926/7-1931/2)x 7 x7 (1926/7-1931/2) X  7 x7 

20 -5 .659 -3.295 20 -5 .821 -4.105 

21 -3 ,853 -2.559 21 -3 1.019 -3.057 

22 - 1  .853 - .853 22 -1 ,854 - .854 

23 1  ,987 .987 23 1 1.012 1.012 • 

24 3 1,278 3.834 24 3 .947 2.841 

25 5 .761 3.805 25 5 .802 4.010 

5.391 -6.707 
8.626 

5.455 -8.016 
7.863 

x7 = 1.919 X T  3  - .153 

a A  .90 'a = .91 • 

b 3  .0274 b = -.0022 • 

T - 3.0 T 3  -.2 
Field 56E. Field 56F. 

Age 
A T . Yield in 
lbs. pep pkt. Age 

AT, 
lbs 

Yield in 
, pep pkt • 

(1926/7-1931/2)x 7 x7 1 [1926/7-/931/2) X  7 x7 
25 -5 ,939 -4,695 25 -5 .897 • •4,485 
26 -3 1.385 -4.155 26 -3 .923 -2.769 
27 - 1  .728 - .728 27 -1 1.266 •1.266 
28 1 1.161 1.161 28 1  1.163 1.163 
29 3 1.117 3.351. 29 3 1 .161 3.483 
30 5 .691 3.455 30 5 .758 3.790 

6.021 -9.578 
7.967 

6,168 -8,520 
8.436 

x7 - -1.611 x7 = " • .094 

a A  1,02 a - 1.03 
b - - .0230 b - - .0013 
T = -2.3 T = -0.1 



Field 56G-. Field 56H. 
Av. Yield in . Av. Yield in 
lbs. per pkt. ° lbs. per pkt. 

(1926/7-1931/2)x f xy (1926/7.-1931/2) X 7 xy 

35 -5 1.299 -6,495 35 -5 .865 -4.325 

36 -3 1,386 -4.458 36 -3 1.200 -3.600 

37 -1 1.074 -1.074 37 -1 .670 - .670 

38 1 1.158 1.158 38 1 .978 . CO
 

-3
 

CO
 

39 3 1.263 3.789 39 3 1.047 3.141 

40 5 .817 4.085 40 5 .700 3.500 
6.997 -12.027 

8.032 
5,460 -8.595 

7.619 

Xrr . - 3,995 3
 

II
 - ,976 

a • 1.17 a •• .91 

b * - ,0571 b s -.0139 
T . -4.9 T . -0.-7 
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Chocolate Soils. 

0 

) 

Age. 

Field 
Av. 
lbs 

17A. 
Yield in 

. per pkt. Age, 

Field 17B. 
Av, Yield in 
lbs. per pkt. 

(1910-1931) x 7 xy (1910-1931) X 7 xy 

49 -21 2.54 -53,34 39 -21 2,76 -57.96 

50 -19 2.22 -42.37 40 -19 2,88 -54.72 

51 -17 1.59 -27.03 41 -17 1.03 -17,51 

52 -15 3.15 -47.25 42 -15 3.35 -50.25 

53 -13 2.88 -37.44 43 -13 2.94 -38.22 

54 -11 2.46 -27.06 44 -11 1.92 -21.12 

55 - 9 2,34 -21,06 45 - 9 2.49 -22.41 

56 - 7 2.73 -19.11 46 - 7 2.26 -15.82 

57 - 5 3.17 -15.85 47 - 5 2.83 -14.15 

58 - 3 2.86 - 8,58 48 - 3 2.71 - 8.13 

59 - 1 2.16 - 2.16 49 - 1 2.22 - 2.22 

60 1 3.50 3.50 50 1 3.24 3.24 

61 3 2,52 7.56 51 3 2,2.7 6.81 

62 5 2,36 11.80 52 5 2,56 12,80 

63 7 2.99 20,93 53 7 2.26 15.82 

64 9 2,19 19,71 54 9 2,09 18.81 

65 11 2,65 29.15 55 11 2.34 25.74 

66 13 2.98 38 . 74- 56 13 3.32 43.16 
67 15 2.33 34.95 57 15 1.95 29.25 
68 17 2,69 45.73 58 17 1.99 33.83 
69 19 2.03 38,57 59 19 1.81 34.39 
70 21 1.84 38.64 60 21 1.72 36.12 

56.19 -•301,25 
289.28 

50.82 -•304.51 
259.97 

xy - - 11.97 xy - - 44.54 

a w 
b -
T » 

2.55 
-0,0034 
-1,4$ 

a « 
b a 
T = 

2,31 
- .0125 
-5.7$ 



Field 170. 

Age. 
Av. Yield in 
lbs per pkt. Age. 

Av, Yield in 
lbs. per pkt. 

(1911-1917) X 7 x7 (1918-1931) X 7 xy 

29 -3 2.43 - 7.29 36 -7 2.13 -14.91 

30 -2 1.92 - 3.84 37 -6 2.56 -15.36 

31 -1 1.68 - 1.68 38 -5 2.35 11.75 

32 0 3.46 39 -4 2.16 8.64 

33 1 2.46 2.46 40 -3 2.51 7.53 

34 2 1.86 3.72 41 -2 1.72 3.44 

35 3 2,13 6.39 42 -1 2.22 2.22 

15.94 -12.81 
12.57 

43 0 2.06 — 

xy - - .24 44 1 1.97 1.97 

45 2 1.69 , 3.38 
a = 2,28 

46 3 2.96 8.88 
b u i •

 o
 

8
 

47 4 1.76 7.04 
T II 1 • 48 5 2.48 12.40 

49 6 1.32 7.92 

50 7 1.42 9.94 

31.31 -63.85 
51.53 

xy = -12.32 

as 2.09 

b « - .044 

T = -2.1J 



(b) Chocolate Soils. 
Field 17D. 

« AY. Yield in . 
ASe- lbs per pkt. A-P" 
.1-1916) X 7 yy (1911 -1< 

25 -5 2.35 -11.75 25 
26 -3 1.05 - 3J5 26 
27 -1 3.86 - 3.86 27 

28 1 3.88 3,88 28 

29 3 2,02 6.06 29 

30 5 2.61 13.05 30 
15.77 -18.76 

22,99 
-4,23 

a = 2.63 

b = .063 
T = 2.45 

Field 17D 
A A Y , Yield I N  . 

' lbs per pkt. "' * 
(1916-192-1) x v y7 (1916-1921) 

30 -5 2,61 -13,05 30 
31 -3 2.51 - 7,53 31 

32 -1 3,38 - 3.38 32 

33 1 2.2-4 2.2-4 33 

34 3 2.15 6,45 34 

35 5 2.33 11.65 35 
# 15.22 -23.96 

20.34 
-3,62 

a = 2.54 

b = -.052 

T = -2 ,045 

Field 17E. 
AY . Yield in 
lbs per pkt. 

X 7 xy 

-5 1 .98 - 9.90 

-3 1.45 - 4.35 

-1 2.35 - 2.35 

1 2,78 2.78 

3 1.76 5.28 

5 2.00 10.00 
12.32 18.06 

-16.60 

xy: : 1.46 

a = 2.06 

b s .021 
T 

V
 'S} i 

C
 

*
 

II 

Fie Id 17E 
A Y . Yipl d in 
lbs rer pkt, 

X  7 *7 
-5 2.00 -1.0.00 

-3 2 .24 - 6.72 

-1 2.12 - 2,12 

1 2,39 2,39 

3 1.51 4.53 

5 2.09 10.45 

12.35 -18.84 
17.37 

xy» 
v -1,47 

a 3 2,06 

b - -.021 

T = -1.025 
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Fieia 171). Field 17E. 

Age. Av. Yield in 
lbs r>en nkt. A '6 . Av. Yield, in 

lbs ner> nkt.. 

22-1931) X  7 XY (1922-1931) X  Y xy 

36 -9 2.33 -20,97 36 -9 2,09 -18.81 

37 -7 2.62 -18,34 37 -7 1.71 -11.97 

38 -5 2.27 -11.35 38 -5 1,98 - 9.90 

39 -3 2.05 - 6,15 39 -3 1.77 - 5.31 

40 -1 2.14 - 2.14 40 -1 2.21 - 2.21 

41 1 3.16 3,16 41 • 1 2,12 2.12 

42 3 2.46 7.38 42 3 1.98 5.94 

43 5 3.56 11.80 43 5 2.12 10.60 

44 7 1.66 11.62 44 7 1.64 11.48 

45 9 1.89 17.01 45 9 2.75 24.75 

24.14 -58,95 
56.97 

20,37 -48.20 
54.89 

xy- - 1.98 xy= 6.69 

a * 2.41 a = 2.04 

b « - .006 b A  .0203 

T = - .25% T = 1.0% 



(c) Alluvial Soils. 

Field 21B. 

Age. Av. Yield in 
lbs. pep pkt • 

311-1925) X •tr 0 *y 

55 -7 3.28 -22,96 

56 -6 3.08 -18.48 

57 -5 3.31 -16.55 

58 -4 3.61 -14.44 

59 -3 2.55 - 7.65 

60 -2 3.56 - 7.12 

. 61 -1 3,62 - 3.62 

62 0 3.23 — 

63 1 3.33 3.33 

64 2 2.12 4.24 

65 3 3.98 11.94 

66 4 1.78 7,12 

67 5 2.20 11.00 

68 6 2.31 13.86 

69 7 

a = 

2.66 

44.62 

xy = 

2.975 

18.62 

-90.82 
70.11 

-20.71 

b 3 - ,074 

T = -2.5J6. 
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(c) Alluvial Soils, 

Field 2ID. Field 21E. 

Age. {lb 
Yield • 

. per pi Age. Av. Yield 
lbs. per 

in 
pkt. 

(1921-1932) X  f xy (1925-1932) X  y xy 

36 -11 3,86 -31,46 30 -7 1.78 -12.46 

37 - 9 1.70 -15.30 31 -5 1.47 - 7.35 

38 - 7 2.10 -14.70 32 -3 2.00 - 6.18 

39 - 5 2.31 -11.55 33 -1 1.20 - 1.20 

40 - 3 2.56 - 7.68 34 1 1.89 1.89 

41 - 1 2.30 - 2.30 35 3 1.19 3.57 

42 1 3.20 3,2,0 36 5 1.59 .7.95 

43 3 2.04 6.12 37 7 1,56 10.92 

44 5 2.84 14.20 12.74 -27.19 

45 7 1.64 11.48 
24.33 

46 9 2.20 19.80 xy - - 2.86 

47 11 1.65 

28.50 

18.15 

-82,99 
72.95 

a 

b 

- 1.593 

* - .017 

xy - -10.04 
T = -1.1% 

a r 2.375 

b = .0175 

T = -1.45? 

Meaning of Symbols. 

Equation for st. line: y = a 4 bx 

x = deviation of age from mean, 

y s actual annual yields, 

a = mean yield. 

b - gradient (coefficient of x) 

T - Trend 

• gradient expressed as percentage of the 
mean yield. 



Computation of the Mean. the Standard 
Deviation & the Percentage Variation 

for Various Fields* 

Field 24A. 

C.I. f d« fd« fd»2 

0- 0.9 728 -1 -728 728 

1- 1.9 422 0 - -

2- 2.9 336 1 336 336 

3- 3.9 221 2 442 884 

4- 4.9 143 3 429 1287 

5- 5.9 70 4 280 1120 

6- 6.9 48 5 240 1200 

7- 7.9 24 6 144 864 

8- 8.9 10 7 70 490 

9- 9.9 7 8 56 448 

10-10.9 4 9 36 324 

11-11.9 1 10 10 100 
2014 

-

2043 
728 

1315 

7781 

M - M' - c 

1 
c -

M -

£fd' 

1.5 i 1315 
2014 

e 1.5 4 .65 

S 2.15 

<r- -
N 

- (#65)^ 

r V 3.863 - .423 
= V 3.44 

s 1.56 

V . 
2.15 

72.6$ , 



Field 21A. 

C.I. f d' fd* fd'2 

0- 0.9 312 -1 -312 312 

1- 1.9 226 0 - -

2- 2.9 128 1 128 128 

3- 3.9 58 2 116 232 

4- 4.9 29 3 87 261 

5- 5.9 5 4 20 - 80 

6- 6.9 4 5 20 100 

7- 7.9 3 6 18 108 

8- 8.9 3 7 21 147 

10-10.9 1 8 8 64 

25 1 9 24 576 
770 442 2008 

-312 
130 

M -  15 4- -^0 Mr 1.5 + 

- 1.5 + ,17 

r 1.67 

sf. V2^- (.17)2 

r 1.61 

v - 1-61 
" 1.67 

. 96.6$ 



Field 17A. 

C.I. f d* fd» fd'8 

0- 0.9 445 -1 -445 445 

1- 1.9 319 0 - -

2- 2.9 228 1 228 228 

3- 5.9 128 2 256 512 

4- 4.9 74 3 222 666 

5- 5.9 43 4 172 688 

6- 6.9 19 5 95 475 

7- 7.9 16 6 96 576 

8- 8.9 7 7 49 343 

9- 9.9 5 8 40 320 

10-10.9 2 9 18 162 

11-11.9 4 10 40 400 

16-16.9 1 15 15 225 
1291 1231 

- 445 
786 

5040 

M - 1. 5 + m. r 1291 
. 1.5 + .61 

= 2.11 

\isrrT76x)S 

= \J3.91 - .37 

« ff5.54 

1.89 

V -
2.11 

89,5% 
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C . I .  

0- 0. 

1- 1. 

2 -  2 .  

3- 3. 

•J 4~ 4* 

5- 5, 

6 -  6 o  

7- 7. 

8-  8o  

9- 9. 

10-10. 

11-11. 

J 

Field 258A. 

f d! fd« fd'2 

179 -2 -358 716 

115 -1 -115 115 

102 0 - -

75 1 75 75 

49 2 98 196 

27 3 81 243 

10 4 40 160 

4 5 20 100 

5 6 30 180 

2 7 14 98 

1 8 8 64 

1 9 9 81 
560 -473 

375 
- 98 

2028 

r 2.5 - .17 

» 2.33 

. \fz.62 -"^03 

- ,^3.59 

1.89 

V . 1.89 
2.33 

= 81.1# 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 



Owing to the large number of poor yielders naturally 

found in any cacao field the percentage variation of yields 

tends to be very high, rendering the figure for the average 

yield of the field almost insignificant. On the Brasso 

clays the number of non bearers was so large that it was 

mathematically impossible to construct frequency distribution 

tables for the calculation of the Mean. 

The percentage Variation would have been a useful factor 

for testing the significance of the high average yields 

given in one field on a certain soil type, but the high and 

insignificant value obtained for most fields rendered its 

use unjustifiable. The results obtained for various fields 

are shown on the table below:-

Field. Age. M. V. 
Chocolate Sol Is. 

IV A 70 2.11 89.5# 

17B 60 2.25 91.0 

17 C 50 1.95 89.8 

17 D 45 2.27 91.2 

17E 45 1.52 100.0 

Alluvial Soils. 

21A 76 1.67 96.6 

2 IB 76 2.15 97.0 

21C 71 1.62 . 95.8 

2 ID 46 1.55 90.5 

2 IE 56 1.76 95.2 

Brasso Sands. 

24A 65 2.15 72.6 

258A 19 2.55 81.1 
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Meaning of Symbols, 

C.I. • Class interval, 

f - frequency. 

M * mean. 

M* m assumed mean. 

d1 • deviation from assumed mean, 

c s correctional factor. 

N • number of cases. 

£fd' - summation of fd! 

«s standard deviation. 

V s percentage variation. 



Average Yields^ on Estates of Different Sell 
Types in Bags of 165 lbs. per 1,000 pickets. 

1910 - 1932. 

Year" Average Yield. ' 

Estate 17 21 56 257 

No. of Pkts! 97,570 88,000 13,720 60,000 

Soil Type. Choco late. Alluvial. Brasso Clays. 

1910 10.39 

1911 12.96 7.71 

1912 7.31 7.39 

1913 16.26 10.78 

1914 15.69 12.18 . 7.66 

1915 11.02 9.05 5.04 

1916 11.68 9.55 4.90 

1917 12.35 12.99 8.54 

1918 14.03 10.61 6.46 

1919 13.23 11.61 6.24 8.27 

1920 16.26 8.83 6.41 8.17 

1921 14.25 14.50 10.41 13.45 

1922 10.79 8.68 4.91 5.33 

1923 12.97 1C. 46 8.41 6.67 

1924 11.38 9.32 7.60 6.99 

1925 9.55 10.43 6.87 8.70 

1926 11.36 9.71 5.67 6.43 

1927 13.45 7.68 6.69 8.78 

1928 11.49 9.52 5.35 6.13 
1929 11.61 9.75 5.65 5.83 

1930 8.51 6.82 5.04 4.10 

1931 8.26 11.43 5.50 4.33 
1932 4.66 4.72 

Average 12.11 9.97 6.42 6.99 
Gradient - 0.143 - 0.013 - 0.0879 - 0.185 

# Vide chart A page 9. 

f" Year = July of Prevl°™ to June of indicated year. 
D°eS n'ot Include extra pickets. 



Uormal Yields^ of Different Fields 
at Various Ages, 

•lbs. per picket. 

(a) Movl ng Averages. 

Field. 17A 17 B 17C 

Age. 7-Yr. 5-Yr. Age. 7-Yr. 5-Yr. Age. 7-Yr. 5-Yr. 

51 2.48 41 2.59 51 2.39 

52 2.46 2.45 42 2.49 2.42 32 2.30 2.28 

55 2.43 2.48 43 2.41 2.35 33 2.23 2.36 

54 2.62 2.71 44 2.40 2.59 34 2.32 2.41 

55 2.eo 2.72 45 2.64 2.49 35 2.42 2.23 

56 2.66 2.71 46 2.48 2.44 36 2.38 2.21 

57 2.74 2.65 47 2.40 2.39 37 2.24 2.26 

58 2.76 2.88 48 2.57 2.65 38 2.22 2.30 

59 2.76 2.84 49 2.58 2.65 39 2.21 2.26 

60 2.79 2.68 50 2.58 2.60 40 2.22 2.19 

61 2.66 2.71 51 2.4* 2.51 41 2.14 2.13 

62 2.62 2.71 52 2.42 2.48 42 2.05 2.09 

63 2.74 2.54 53 2.58 2.30 43 2.16 1.93 

64 2.58 2.65 54 2.40 2.51 44 2.05 

rc
> 

•
 

i—
1 

CD
 

65 2.60 2.63 55 2.36 2.39 45 2.16 2.09 

66 2.51 2.57 56 2.24 2.54 46 2.03 2.17 

67 2.53 2.54 57 2.17 2.28 47 1.94 2.04 

68 2.57 58 2.16 48 1.99 

# For original data cn actual yields see pp. d & e 
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(b) Straight Line. 

Field. 17A 17B. 17 C 

Age. Yield. Age. Yield. Age. Yield. 

50 2.62 40 2.54 30 2.30 

60 2.55 50 2.30 40 2.22 

70 2.48 60 2.05 50 1.38 

Field. 2 IB. i 2 ID. 21E. 

Age. Yield. Age. Yield. Age. Yield 

55 3.49 35 2.60 30 1.71 

60 3.09 40 2.43 35 1.54 

70 2.38 45 2.25 37 1.48 

:> 

-
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Proportion of Suckers of Different 
Ages on Fields 55 Yrs. of Age~^c"Over • 

(a) Chocolate Soils. 

) 

Age. % o f Tot al No. of Pi eke ts. 

Field. 17A 17B Av. 

Age 70 60 

1- 4 .72 1.47 1.10 

5-14 1.62 4.18 2.90 

15-24 2.69 4.65 3.67 

25-34 3.22 3.30 3.51 

35-44 .72 .93 .82 

45-54 .08 .04 

(b) Alluvial Soils. 

0 

Age. % o f Total No. of Pickets. 

Field. 21A 2 IB 21C Av. 

Age. 76 76 71 

1- 4 1.30 1.48 

rH • 1.16 

5-14 2.21 1.61 2.31 2.04 

15-24 2.72 2.42 3.92 3.02 

25-34 3.76 3.09 5.95 4.27 

35-44 8.16 1.48 1.21 3.62 

45-54 3.64 .13 olO 1.29 

55-65 o 13 - - — .04 

. 



Table M. 

Average Yield of Trees of Different Ages. 

Age Group. 1-4 5-14 15-24 25-34 35-44 45-54 55-64 65-74 
Field. No. Yield. No. Yield. No. Yield. No. Yield. No. Yield. No. Yield. No. Yield. No. Yield. 

21A 117 8.1 136 78.2 200 266.3 310 609.7 318 807.1 138 471.5 45 170.8 27 142.4 
B 57 2.5 52 17.8 76 90.4 108 221.5 145 406.6 71 230.4 48 219.1 
C 229 1.1 139 51.7 189 230.4 337 529.6 510 1026.4 599 1806.3 
D 273 9.7 287 211.9 400 664.3 371 805.3 163 410.4 794 2719.7 
E 134 1.2 113 40.6 149 179.1 72 142.1 13 34.1 305 664.5 

Total 810 22.6 727 400.2 1014 1430.5 1198 2308.2 1149 2684.6 1907 5892.4 93 389.9 27 142.4 
Average •

 o
 

CO
 

.55 1 .42 1 .93 2 •
 CO

 

3 .09 4 .19 5.28 



(b) Brasso Sands, 

Age Group. 1 -4 5 -14 15-24 25-34 35-44 45--54 55-64 65 

Field. No. Yield. No. Yield. No. Yield. No. Yield. No. Yield. No. Yield. No. Yield . No. Yield . 

258A 249 1.1 335 340.1 468 874.7 358 879.0 203 621.6 94 346.9 27 94.5 222 910.7 

24A 51 .1 220 350.2 241 848.7 

Total 300 1.2 555 690.3 709 1723.4 

Average 1.24 2.43 2.46 3.06 3.69 3 .00 4.10 



(c) Alluvial Soils. 

Age Group. 1 -4 5-14 15-24 25-34 35-44 45-54 55-64 65-74 75-84 

Field. No. Yield. No. Yield. No. Yield. No. Yield. No. Yield. No. Yield. No. Yield. No. Yield. No. Yield. 

17A 120 3.2 94 58.2 49 66.5 133 170.4 153 268.0 74 155.2 8 21.3 139 380.1 

B 83 .5 62 18.7 53 73.9 100 197.3 128 260.9 115 337.4 100 279.3 37 123.3 66 239.7 

C 138 - 126 40.6 115 120.0 2.97 486.7 176 369.0 78 223.5 26 85.9 38 129.7 

D 39 1.6 48 21.1 79 71.8 58 74.4 13 17.0 273 513.4 

E 99 .1 104 60.2 133 100.9 79 114.1 461 1066.7 

Total 479 8.4 434 198.8 429 483.1 667 1046.5 931 1981.6 540 1229.5 134 386.5 75 253.0 205 619.8 

Average .011 .46 1.13 1.57 r J.13 2. 28 2 . CO
 

CO
 

•
 CO

 
<3

 

3.02 



(d) Brasso Clays. 

Age Group• 1-4 •5-14 15-24 25-34 35-44 45 

Field. No. Yield. No. Yield. No. Yield. No. Yield. No. Yield. No. Yield . 

56A 130 131 14.1 734 930.1 

B 118 130 30.8 1126 1926.6 

C 163 .2 160 13.9 313 132.7 1265 1338.2 

D 278 258 47.1 795 767.9 604 1082.6 

E 389 140 13.8 417 . 1 79.2 990 1196.7 

F 266 .3 222 37.3 274 180.7 1066 1420.6 

G 232 177 9.4 585 313.5 473 429.5 523 460.3 

H 333 .4 189 22.3 469 137.9 642 437.1 372 411.5 

257A 108 166 7.0 295 45.0 368 104.8 248 78.5 529 265.6 

B 263 257 15.9 382 104.2 443 173.9 292 163.6 243 183.4 

Total 2280 .9 1830 211.6 5390 4717.8 5851 6183.4 1431 1113.9 772 449.0 
Average — .116 .875 1.057 .778 .582 
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FIELD MAPS, 

* 
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