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ABSTRACT

Beans (Phaseolus vulgaris) yielded most at Orocovis, in the humid mountain
region of Puerto Rico when they were planted in November and May, and least
when planted in March and September. The varieties Black Turtle and Bonita
2, 3 and 8 produced the highest average yields. In Gurabo, in the humid
Caguas valley beans yielded highest when they were planted in November,
January and March. Yields started to drop off in the May plantings and were
very low in the July and September plantings. The varieties Violeta and
Naranjito produced the highest average yields.

INTRODUCTION

Dry beans (Phaseolus vulgaris) are the major source of protein in most
countries of Latin America. About 35% of the world crop of beans is
produced in this area; Brazil is the major producer with 2.5 million metric
tons harvested annually (5). Most of the beans in the tropics are produced
in small plantings along with corn and other food crops.

Nearly all dry beans consumed in Puerto Rico are imported. Consump-
tion is around 7 kg/capita or a total consumption of 22,000 metric tons
yearly, worth $10 million.

Most research on dry beans in Puerto Rico and elsewhere in the tropics
has been concerned with varieties and planting distances (1, 2, 3).
Guadalupe (4), recently studied the effect of planting dates on yields of
beans grown with irrigation in the semiarid region of Puerto Rico. He
confirmed from his work with six varieties of dry beans that beans yield
highest when planted in winter and lowest when planted in the fall.
There is little information on the effect of planting dates on yields of
beans growing in the humid region of Puerto Rico.

Cooler weather from November to March would be expected to result
in higher yields during these periods. In Cuba, Gonzalez (2) obtained
higher yields of dry beans from October to January. Pierre (7) found that
under normal weather conditions in Jamaica, dry beans produce higher
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yields during the cooler days of winter. Smith and Pryor (9) have shown
that high temperatures reduce flowering and pod setting, and Sehni and
Morgan (8) found that increasing the day length to 11 hours inhibited
flowering of dry bean varieties from Colombia.

The present research was conducted to determine the effect of planting
dates on yields of dry beans grown at Orocovis and Gurabo.

MATERIALS AND METHODS

One experiment was carried out on Humatas clay (Typic Tropohu-
mults) on a 15% slope near Orocovis. The soil, with a cation exchange
capacity of 11 me/100 g of soil, was limed to pH 5.5. Twenty-six bean

TABLE 1.—Monthly rainfall and average daily temperature at Orocovis and Gurabo during
the year of exprimentation

Orocovis Gurabo
Bonth Rainfall Mean Rainfall Mean
(mm) Temp. C {(mm) Temp. C.
January 86 21 84 22
February 38 21 18 23
March 76 21 36 23
April 81 22 89 24
May 532 23 204 25
June 178 24 10 26
July 233 25 116 26
August 166 26 302 26
September 279 26 300 26
October 468 26 144 26
November 326 23 555 25
December 330 22 97 23
January 168 21 49 22

varieties were planted in a randomized block design in plots 4 X 4 m.
Planting distance was 45 ¢cm between rows and 10 cm between plants.
Fertilizer (10-10-10) was applied at the rate of 1,200 kg/ha at planting.
The plots were sprayed once every 15 days, to control insects and diseases.
All varieties were planted at varying intervals throughout a 1-year period
starting March 1977.

A second experiment was planted near Gurabo on a 3% slope of Mabi
clay (Vertic Eutropepts), with a pH of 6.8 and an effective cation
exchange capacity of 28 me/100 g of soil (6).

Six commercial varieties of dry beans were planted in a randomized
block design in plots 4 X 4 m. Bimonthly plantings were made during a
full year, starting January 1977. Planting distances, fertilization, and



TABLE 2.—Effect of season of the year on yield of 26 varieties of beans grown at Orocovis, P.R.

Snding Planting dates Mean
Nov. March May July Sept. yield
Yields of dry beans (kg/ha)
Galanas [ 1,400 ¢ b* 1,100b ¢ 1,950 c d 1,750 ¢ d 1,070 g f 1,450 d
Galanas II 1,470 cb 120 g 1,590 e 930 h 70 i 830 h
Pinta 1,650chb 120 g 1,340 f g 860 h 150 1 820 h
Rayada 1,290 ¢ d 950 ¢ 1,800 ¢, d 1,760 c d 1,220 f 1,400 d
California Light Red 1,250 ¢ d 680de 1,190 g 2,260 a 970 g 1,270 f
Kidney
California Red kidney 1,190 cd 400 e f 610 h 2,030ab — 840 h
Light Coat Red Kidney 1,340 bed 860 cd 1,680 e 1,570 d 1,280 e 1,350 e
White Kidney 1,400 c b 1,400 a b 980 gh 1,250 f 1,000 g 1,210 f
Small Red-U.1.-36 1,530cb 120 g 1,160 g 3401 — 630 i
B.H.E.S. 1,190 c d 860cd 1,160 g 1,860 b ¢ 1,150 f 1,240 f
Seaway? — 270 f g 1470 e f 760 h 901 650 1
Sanilac — 270f g 1,160 g 1,070 fgh 1201 660 i
Gratiot — 760 c d 760 h 1,150 g 780 h 860 h
Charleroix — 760 ¢ d 3701 1,170 g 70 i 590 i
Michele 62 — 310 f 1,30 ed 690 h 760 h 900 g h
Seafarer Pea bean 1,370 bcd 240fg 1,190 g 1,150 g 120 1 820 h
Black Turtle 3,420 a 1,340a b 2,290 b ¢ 1,540d e 1,340 e 1,990 a
Jamaica 1,190 ¢ d 700cd 1,070 g 1,370 e f 940 g 1,050 g
Bonita (white) Selection I 1,920 b 1,400 a 2,320b ¢ 1,440 e f 1,410d 1,700 b
Bonita (white) Selection II 1,830 b 1,500 a 2,080 ¢ d 2,010ab 1,650 b ¢ 1,810 a
Bonita (white) Selection III 1,830 b 1,560 a 2,100 c d 2,100ab 1,480 d 1,810 a
Bonita (white) Selection IV 1,830 b 1,320a b 2,410 b 1,340 e £ 1,220 e 1,620 ¢
Bonita (white) Selection V 1,620cb 1,620 a 2,500 a b 1,220 f 1,470 d 1,690 b ¢
Bonita (white) Selection VI 1,830 b 1,190 ab 2,690 a 1,370 e f 1,470 d 1,710 b
Bonita (white) Selection VII 1,470 eb 1,470 a 2,690 a 1,310 e f 1,830 a 1,750 b
Bonita (white) Selection VIII 1,770 ¢ b 1,340 a b 2,380 b ¢ 2,140 ab 1,560 c d 1,840 a

Averages for
planting dates 1,600 a 870 b 1,650 a 1,400 a 900 b

! Values followed by one or more letters in common do not differ statistically at the 0.05 level. (Duncan’s multiple range test).
2 Varieties Seaway, Sanilac, Gratiot, Charleroix and Michele 62 were not planted in November, because no seed was available at that time.
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pest control were the same as those described above for the Orocovis
experiment, except that sprinkler irrigation was applied whenever rainfall

was less than 20 mm per week.
In both experiments all plots were harvested when moisture content

of the beans was about 25%, and yields were determined on a 14%
moisture basis.
RESULTS AND DISCUSSION

OROCOVIS EXPERIMENT

Annual rainfall was 2,790 mm, unevenly distributed throughout the
year, and mean daily temperatures varied from 21 to 26° C (table 1),
Season of the year strongly affected bean yields (table 2 and figure 1).
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Fic. 1.—Effect of month of planting on average yields produced by twenty-six varieties

of beans at Orocovis.
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The November, May and July plantings produced higher yields than the
March or September plantings. The low yields produced by the March
planting were a result of the unusually high rainfall at harvest time in
May (532 mm) with over half the beans rotting in the field. On the other
hand, the May planting produced high yields because it was harvested in
early August, which was unusually dry, and the fairly cool weather in the
spring in the uplands permits good yields if rainfall is not excessive.
Yields were low in the September plantings because of high temperatures
and rainfall (fig. 1).

Black Turtle variety produced the highest yields in the November
planting, followed by most of the Bonita selections (table 2). Most Bonita
selections and the Black Turtle and White Kidney varieties produced

TABLE 3.—Effect of season of the year on yield of six bean varteties grown at Gurabo, P.R.

Planting Dates

Variety T March May July Sept. ) Mean yield
Jan 17/71 o477 1871 2171 oujrq Nov-20/77
kg/ha
Oro Rico 2,040 a* 2,320 a 1,320a 190d 230bc 2,260 a 1,390 b e
Bonita 1,900ab 2,080ab 1,500a 570bc 120c¢ 2,060ab 1,370bc

Naranjito 2,230 a 1,720 ¢ 1,730 a 860 a 410 a 2,060ab 1,600ab
Congo Rico 1,490 b 1,990 b 1,520a 420cd 360ab 1810bc 1,270c¢
Violeta 2,370 a 2,150ab 1820a 510bc 490a 1,900bec 1,540 a
Palmarejo 2,220 a 1,370 d 1,360a 340cd 350ab 1,700 c 1,220 ¢

Average for 2,040 a 1,940 a 1,540 b 480 ¢ 330 ¢ 1,964 a

planting

date

! Values followed by one or more letters in common do not differ statistically at the 0.05
level. (Duncan’s multiple range test).

the highest yields in the March planting. Bonita selections 6 and 7
produced the highest yields in the May planting. Bonita selections 2, 3,
and 8 and the California Light and Red Kidney varieties produced the
highest yields in the July planting. Bonita selection 7 produced the
highest yields in the September planting.

When yields of each variety produced at all seasons were averaged and
were compared, Black Turtle and Bonita selections 2, 3, and 8 outyielded
the other varieties.

GURABO EXPERIMENT

Annual rainfall was 1,950 mm, with wide seasonal variations. Mean
daily temperature ranged from 23 to 26° C (table 1).

Season of the year had a marked effect on yields of dry beans. Similar
high yields were produced in the November, January and March plantings
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(table 3 and fig. 2). Yields started to drop off with the May planting, and
the July and September plantings resulted in very low yields. Figure 2
shows how high temperature and rainfall had a depressing effect on
yields.

All varieties produced similar high yields in the January planting with
Oro Rico, Naranjito, Violeta and Palmarejo the highest yielders. In the
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Fic. 2.—Effect of month of planting on average yields produced by six varieties of beans
at Gurabo.

March planting, Oro Rico, Bonita and Violeta produced the highest
yields. There were no differences in yields among varieties when planted
in May. In the July planting, all varieties produced very low yields.
Naranjito, although it produced better than the other varieties, yielded
less than 900 kg/ha. The high moisture and temperatures aided the
spread of fungus diseases in spite of frequent spraying. September plant-
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ings yielded very low. Violeta variety, the highest yielder, produced only
490 kg/ha. High yields were again produced in the November planting
by Oro Rico, Bonita, and Naranjito varieties.

When the yields of all the plantings of each variety were combined,
and compared, Violeta and Naranjito varieties produced the highest mean
yields, about 1,500 kg/ha (table 3).

RESUMEN

Se determiné el efecto de la época de siembra en la produccion de 26
variedades de habichuelas en Orocovis y de 6 variedades en Gurabo.

La época del afio tuvo un sefialado efecto en la produccién. En Orocovis,
las siembras de noviembre y mayo arrojaron las producciones mas altas y
las de marzo y septiembre las mas bajas, debido en gran medida a las
fuertes lluvias durante la época de cosecha. Las variedades Black Turtle
y Bonita 2, 3 y 8 produjeron los rendimientos medios mas altos.

En Gurabo las producciones fueron similarmente altas en las siembras
de noviembre, enero y marzo; se redujeron algo en la de mayo y bajaron
mucho en las de julio y septiembre, debido mayormente a temperaturas
mas altas y la mucha lluvia durante la cosecha. Las variedades Violeta y
Naranjito fueron las de produccion media mas alta.
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