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ABSTRACT
Standard time-yield curves which fit closely the observed data were worked

out using equation Y = Optimum harvesting dates for 2-B

A
1+ B(X-C)
Bushy pigeon pea can be determined from the percentage of canning size
peas of samples drawn using the standard time-yield curves or directly from
tables prepared from them. Canned samples collected at the optimum har-
vesting date according to the curves were always of an A or B quality grade.

INTRODUCTION

Pigeon peas (Cajanus cajan L) is an important local agricultural
product from the economic and nutritional standpoints. Traditionally
harvesting has been done by hand in successive steps in which pickers
harvest the mature pods only. Sanchez-Nieva et al. (6, 7) have demon-
strated that good quality canned pigeon peas (A or B grade) and a good
income can be obtained by a single picking. Mechanical harvesting of
pigeon peas has been delayed by two major factors: the plant height and
the fruit bearing characteristics of the known varieties. Recently a new
pigeon pea experimental line known as 2-B Bushy was developed at the
Isabela Substation. This pea line seems to have the appropriate height
and a definite fruit bearing pattern which are essential for mechanical
harvesting. However, the mechanical harvesting of pigeon peas presents
the problem of determining the optimum date for harvesting; that is, the
date at which the optimum yield of good quality produce can be obtained.
Although studies of this type have been conducted on garden peas (4)
and beans (5) no such work has been reported on pigeon peas. This paper
discusses the utilization of a standard curve and/or tables prepared from
it for the determination of the optimum harvesting dates of 2-B Bushy
pigeon peas.
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MATERIALS AND METHODS

One-acre plots of 2-B Bushy pigeon peas were planted at the Isabela
and Fortuna Substations during the years 1976 to 1978. Randomized
samples were collected at regular intervals starting about 15 days after
peak flowering and from there on until the samples consisted mainly of
over-mature and dry peas. On each sampling date two samples were
collected simultaneously, one from 15 plants and another from 150 plants.
During sampling, all pods, irrespective of the stage of maturity, including
very small and young ones, were picked. The 15-plant sample was hand
shelled, including the very small pods. The shelled peas were weighed
and classified with staggered round-hole sieves of the sizes 9/32” to 12/
32”. Canning size pea yields (peas 10/32” or larger) were calculated as
both percent on weight and percent on count basis. Canning size pea
yield was determined either by adding up the weight of the peas 10/32”
or larger or by multiplying the percent (weight basis) of canning size peas
by the weight of all the shelled peas. The sample from the 150 plants was
processed and canned by the method described by Sanchez et al. (8). The
canned samples were graded according to USDA standards for canned
green pigeon peas. Standard time-yield curves were calculated by fitting

A
equatiOnS of the Y = m type
RESULTS AND DISCUSSION
A

mis known as the fertilizer-yield equation

(1, 2, 3). In this equation A, B and C are three parameters. When applied
to a time-yield relation, as is the case of our studies with pigeon peas, A
represents the maximum canning size peas yield obtainable at the opti-
mum harvesting date; C represents the optimum time interval, after the
first sample was picked, at which the maximum yield occurs; B may be
assumed to be an index of the variability of the crop yield as the time
interval differs from the optimum harvesting date; X represents any time
interval, after the first sample was picked; and Y is the yield at any time
X.

The test for fitness revealed that equationY =

Equation Y =

A laj
T+BX_-CF explains
very well the time-yield relations for 2-B Bushy pigeon pea. Table 1
shows the coefficients of determination and the correlation coefficients
calculated for each experiment separately and for all experiments to-
gether. They all demonstrate a very high correlation, that is, at the 1%
level of significance. The estimated values of parameters A, B and C,
calculated using all the data of localities data with the yields expressed as
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percent on a weight bases were: A = 96.15, B = 0.0055 and C = 22.98. The
curve with these values constitutes the first proposed standard curve for
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harvesting, fig. 1. The maximum yield (96.15%) occurred at the point

corresponding to 22.98 days. For any difference in time from 22.98 days

there will be a corresponding point in the curve indicating the percent of

. . R A .
TABLE 1.—Fits of curves traced with equation Y =m to explain the
time-yield relation of 2-B Bushy pigeon pea
Toesiite Deg‘;ﬁees Coefficient of determination Correlation coefficients
§ o N ——

eniyenr freedom w! c w C
Isabela 1976 7 0.8136 0.9251 0.9019*** 0.9618**
Isabela 1977 10 0.7611 0.9109 0.8724** 0.9544**
Isabela 1978 11 0.8313 0.9593 0.9117** 0:9794**
Fortuna 1977 7 0.8980 0.8365 0.9476** 0.9146**
Fortuna 1978 6 0.8905 0.9216 0.9436** 0.9600**
All localities, all 53 0.6874 0.6181 0.8297** 0.7877**

years

' W = coefficients calculated when yields were expressed as percent on a weight basis. C

= coefficients calculated when yields were expressed as percent on a count basis.
“ Significant at the 1% probability level.

e WB
T 1400083 (x-250)2

Coef Det = agms
‘ r=0.7628

PERCENT (count bosis)

T - —
DAYS

F1c. 1.—Percentage of canning size peas (count basis) vs. time interval (days).



46  JOURNAL OF AGRICULTURE OF UNIVERSITY OF PUERTO RICO

canning size peas and viceversa; therefore, by finding out the percent of
canning size peas in a sampled drawn from a planting and determining
from the curve how many days it will take to reach the maximum canning
size yield, the optimum harvesting date can be determined. To simplify
the procedure for the estimation of the optimum harvesting date a
percent-time table has been worked out, as follows.

Percent (weight basis) of can- Days to reach optimum harvest-
ning size peas ing date
96.2 0
95.6 1
94.1 2
91.7 3
88.4 4
84.2 5
80.3 6
75.8 7
71.2 8
66.6 9
62.0 10
57.8 11
53.7 12
499 13
46.3 14
43.0 15
40.0 16
37.2 17
34.6 18
32.2 19
30.1 20
28.1 21
26.3 22

The estimated values of parameters A, B and C of equation Y =
A

[+ B X _C) calculated using data from all localities with the yields

expressed as percent on a count basis are: A = 84.33, B = 0.0053 and C
= 25.70. The graph traced with these values constitutes the second
standard curve proposed for harvesting, (fig. 2). This curves also can be
used to determine the optimum harvesting date of the plantations in the
same way as previously described. The following tabulation shows how
to calculate the days off the optimum harvesting date.

Percent (count basis) of can- Days to reach optimum har-
ning size peas vesting date
84.3 0

84.1 1
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83.0 2
81.0 3
78.6 4
75.4 5
71.8 6
68.0 7
64.0 8
60.0 9
56.1 10
52.3 11
48.7 12
45.3 13
42.1 14
39.1 15
36.4 16
33.9 17
3L.5 18
294 19
274 20
25.6 21
24.0 22
22.5 23
21.5 24

Y= TR e

Coel Der =683

r=e4
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F1c. 2.—Percentage of canning size peas (weight basis) vs. time interval (days).
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The percentages of canning size peas, designated as yields, increased to
a maximum and then decreased as the plants matured. At the same time,
the weight of the samples from the 15 plants increased up to a maximum
and then decreased. If we multiply the percentage of canning size peas by
the weight of the shelled peas from a sample, we get the weight of all the
canning size peas of the sample, designated as canning size pea
yield. Maximum canning size pea yields seldom coincide with the maxi-
mum canning size pea yields as here designated; usually they come later.
This is due to the fact that even with this 2-B Bushy pea line which is a
determinate cultivar not all flowers, and of course not all peas, come out
at the same time in the same plant or in all the plants. In the determi-
nation of the optimum harvesting date the quality of the produce that
will be obtained has to be considered. Table 2 shows how the canning

TABLE 2.—Maximum canning size pea yields, time intervals at which they occurred and
canning quality associated with them.

Locaéit.y Days* Grade Yields
an
year w? ¢ p? w c P w c P

Fortuna 1977 21 21 28 B B SSTD! 80.6 655  933.0
Fortuna 1978 19 19 19 A A A 772 672 1,170.3
Isabela 1976 21 21 24 A A A 882 76.7 767.8
Isabela 1977 18 32 32 B C C 80.8 586 476.1
Isabela 1978 26 26 33 B B SSTD 81.5 655 14344

' Time interval in days after first sample was picked at which the maximum yields

occurred.
*W = percent weight basis. C = percent count basis.
¥ P = production (percent weight basis X total grains weight in grams of 15 plants).
“ Substandard.

quality of peas harvested at the peak of the yield and at the peak of the
production stages varied, as the time interval at which they were pro-
duced varied. It can be seen that when the maximum yields (weight
basis) came within a range of 18 to 26 days or within the range of 19 to
26 days (count basis) the canning quality was always either A or B
grade.Beyond the upper limits of the ranges above established only C or
SSTD (substandard) grades were obtained. The time intervals of 20.6
and 25.7 days corresponding to the peak points of the proposed harvesting
curves lie within the above mentioned ranges respectively. Yield beyond
the 28th day were of either a C or SSTD grade. Harvesting at the
maximum production stage may render a substandard produce which is
not marketable.Therefore, it may be concluded that by harvesting at the
peak points of the proposed harvesting curves good yields and a good
quality produce will be obtained.
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RESUMEN
Se calcularon curvas tipicas de tiempo y rendimiento usando ecua-
A
ciones del tipo Y = ue se ajustan muy bien a los datos
. 1T+B(X—-Cy ' ? a

observados. Con las curvas etipicas de tiempo y rendimiento o directa
mente de tablas preparadas de las mismas se pueden deteriminar las
fechas optimas para cosechar las plantaciones de gandul de la cultivar
2-B Bushy a partir del porcientaje de semillas de tamanos propios para
enlatar de muestras tomadas de las plantaciones. La calidad de las
muestras enlatadas, tomadas en las fechas 6ptimas de recoleccién
segun las curvas fueron siempre de buena calidad: A o B.
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