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INTHODUCTION

Dry bean (Phaseolus vulgaris) is one of the most widely utilized grain legumes in Jamaica
and it is estimated that some 4,000 to 5,000 tons are utilized annually. Local production has
remeined more or less static at just over 2,000 tons per anmum since 1967 (6), 80 that reasonably
large quantities have bean imported every year. In 1972, for example, some 1,615 tons were
imported at a value of $479,000 (2). Several factors contriute to this situation. Dry beans
are produced almost exclusively by small farmers on mmall plots (0.1-1.0 ac.) in the hilly
arsas of Jamaica under conditions in which farmers have absolutely no control of water. Since
the crop is highly sensitive to excesses and deficiencies in s0il moisture during the growing
poriod and in addition the beans rapidly deteriorate under prolonged high humidity during the

period of maturation, it is not surprising that fammers consider dry beans a "high risk" crop,.

Plerre (3,4,5) has reported that in addition to the limitations associated with moisture,
the high incidence of diseases also is a major limiting factor to bean production in Jemeica.
Many of the diseases to which the crop is susceptible are seed borne e.g. anthracnose, bacterial
blights, bean common mosaic. Unfortunately, no facilities are currently available for the pro-
duction and distritution of disease-free Beeds, with the result that farmers save their own

sseds and so perpetuate these diseases,
The mein objectives of the University's research programme on dry bean were as follows:

1, Improvement of various agronomic practices including spacing, weed control, fertilizer

responas

2, Identification of the major diseames and develomment of measures for their control

3 Bvalustion of varieties for yleld potential and disease resistance.

As the title of this paper indicates, we are primarily concerned here with yield potential

and disease resistance.

METHODS AND RESULTS

tion of v ties for yie: 138

In a preliminary trial, 35 varieties were planted during the month of August, 1969 in
single row replicated plots. In this trial, 10 varieties yielded in the range 500-1,100 kg/ha
and 25 varieties produced less than 500 kg/ha. The better performers included many of the kidney
types, e.g. Bedkote, Charlevoix, Dark Hed Kidney, Light Red Eidney and Diacol Minia, Pinto UI 114
and two local selections, Miss Kelly and Round Red. Bedkote (1037 kg/ha) was the best yielder

and the local standard Miss Kelly ylelded 663 kg/ka.
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In a second preliminary trial, 41 varieties were planted during the month of December 1969,
again in single rovw replicated plots, In this trial, the folloving varieties yielded over
2,500 kg/ba - Pinto #114, Great Northern #31, Miss Kelly, Pinto 66/9251/1, Great Northern 1140
and Bed Mexican #37. Ten varieties, including Portland Red, Small White snd a number of blasck
seeded types, yielded between 2,000 and 2,500 kg/ha. Nineteen varietiss yielded in the range
1,000 - 2,000 kg/ha and six varieties produced under 1,000 kg/ha, All the kidney types together

with the lucal selections Cockstone and lbund Red were in the last two groups.

Two further trials were carried out in December, 1970 and February, 1974, respectively,
A randomiged block design with three replications was used in each case with four rows 610 x 48 cm.

The results are given in TABLES 1 and 2.

EESULTS

In TABLE 1 the best nine varieties were not significantly different from each other and
produced ylelds in the range 1784 (Sutter Pink) to 2351 kg/ha in the local variety Miss Kelly.
Within this range also were included the local varieties Fortland Red and Bound Red, plus Redkote,
Diacol Minia and a number of the Red Mexican types, The mumber of days to harvest ranged from
73 to 86, Hound Red produced the lowest mumber of pods per plant (5.5) compared to Long Bed (11.7).
The number of seeds per pod also varied in the different varieties and ranged from 2,3 to 3,9.

In TABLE 2, the varieties ICA Guali, Miss EKelly, Diacol Mima and ICA Duva were not
significantly different from each other but there was a significant difference between the yield
of these varieties in comparison to the other varieties tested. 4 total of seven varieties
yielded over 2,000 kg/ha. The period to maturation ranged from 63 days in most of the kidney
types to 83 days in the case of Mexico 235, The number of pods per plant ranged from 5.1 (BRedkote)
to 12,8 (Santa Anna) and the number of undeveloped pods per plant ranged from 0,33 (ICA Duva)

to 3.33 (Santa Anna).

Evaluation of Varieties for disease resistance

The bean diseases which occur in Jamaica have previously been reported (3,4,5). These
include anthracnose, bacterial blights, bean common mosaic, bean yellow mosaic, golden mosaic,
rust, powdery mildew, angular leafspot, Hhizoctonia root rot, Sclerotium wilt and root knot.
In addition Rhynchosia mosaic and bean smut (Entyloms sp.) attack beans to some extent. By far

the most important diseases are golden mosaic, rust, anthraonose and bacterial blights,

Golden Mosaic:

Golden mosaic is a virus-like disease which is transmitted by a whitefly (Bemisis tabeoi)
which breeds profusely on poinsettia (Buphorbia pulcherrima). The main hosts are bean, lima bean
(Phaseclus lunatus) and an extremely common weed (Fhaseolus lathyrojdes). Over 100 varieties have
been tested in Jamaica for resistance to this disease without success. Gemes (1) has evaluated
over 4,000 varieties of beans in Costa Rica and failed o find resistance. In Jamaica, some
variability in the response of varieties to this disease has been observea but this is attrimted
to a varietal preference by the vhiteflies rather than varietal tolerance of the pathogen. This
disease is prevalent in the lowland areas tut the incidence is low during the coolsr montha from

November through March (3).
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This is a 000l season disease which unlilke golden mosaio is prevalent during the cooler
months, Several varieties have been evaluated for reaistance to rust and the results of one of
the most recent trials are shown in TABLE 3., Although many resistant varieties have been found,
nost of them are bdlack or hrown-seeded types. imong the red-seeded types, the local variety
Miss Eslly is outstanding. Other resistant red types include Mexico 235 - a late, low growing
semi-trailing variety - and Portugsl, a poor yielder, Some of the newer introductions (ICA Guali,
ICA Duva, Diacol Nima, Dlacol Calima, Pompadour, NEP~2) appear to be "slov rusters”.

Anthracnose:

This is another cool season disease which also is seed bormes, Trials in Jamaica indicate
the presence of several races of this pathogen to which all the local varieties are highly suecept-
ible. 3Some of the introduced varieties are resistant to some races of this fungus tut because of
the wide distritution of the different races control through the use of resistant varieties would

be of no significance,
Bacterial Blights:

Two types of common bacterial blight occur in Jamaica, The diseases are seed-borne and
can bs extremely destructive under conditions of high rainfall, Varietal evaluation for resistance
to these diseases is being carried out in Puerto Rico. If mources of resistance are found these

will be utilized in our breeding programme,

DLSCUSSION

Time of planting was the main contrimtory factor to the difference in the level of yield
obtained in the two preliminary trials, In general, beans grow best under relatively cool weather
conditions and it is clear from these trials that all varieties performed better when planted

during the cool Beason, except where there was a superimposition of additional limiting factors.

One such additional factor in the cool season planting was the high incidence of bean
rust to which the kidney types and several other varieties are highly susceptibla, The high
incidence of yet another disease, golden mosaic, also contributed to yield reduction in the

August planting.

The level of yield obtained in the major trials are guite similar in the standard
varieties Miss Kelly, Portland Bed and Charlevoix, the exception being the variety Redkote
which produced a much lower yield in the mecond planting. This again is attributable to the high

inocidence of rust on this variety and Dark Red Kidnmey.

Several varieties are resistant to rust but these are mostly black and brown-seeded types
and since the consumers in Jamaica prefer the red-seeded types, the main value of these would be

as sources of resistance in a breeding pr A few red ded types also are ruat resistant

and among these, Miss Kelly is outstanding btoth in terms of resistance and yield potential.
Portugal, another rust resistant variety, is a poor ylelder and Mexico 235 has the disadvantage of
having a low, semi-trailing growth hatit., The three varieties, ICA Guali, ICA Duva and Diacol
Nima produced yields quite similar to Miss Kelly, These varieties are "alow rusters" and have
the advantage of being tush typea - a feature which would facilitate mechanical harvesting if

this i{s implemented, These varieties will be released shortly.
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One other interesting variety is NRP-2 - a white—seeded pea bean of the typs used in the
pork and beans industry. This variety also is a “slov ruster” and it sppears to bave a higher
yield potential than the other pea beans which have besen evaluated, This variety also will be

released shortly.
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TABLE 1. Seed yleld and other characteristics of dry bean varieties
grown at Lawrence Field, St, Catherine, Jamaica in Dec. 1970,

Varietios Seed Yield (a) | Growth Hahit Seed Podding Characteristics [No. of

{xg/ha 88% DM) Characteristics No/ph  Seeds/pods Days to

Colour 100 D.Wt.{gm) Harvest
Miss Kelly (L) 2351 a Semi-trailing 24.8 9.0 3.9 &
Portland Red (L) 2210 ab Semi-trailing | Dk. Bed 20,5 10.6 37 73
Diacol Minia 85/364 2181 abe Bush Wh, Str. 48,6 8,0 2,8 86
Redkote 2084 abed Bush Dk, Red 43,7 7.0 2.3 K
Bed Mexican #36 1974 abed Semi-trailing | Red 28,5 10.5 3.4 86
Bed Mexican #34 1959 abed Semi~trailing | Bed 26.4 9.6 3.6 86
Red Mexican #37 1837 abed Semi-trailing | Bed 26,6 7.9 3.6 %
Bound Bed (L.) 1812 abecd Bush Bed 24.6 55 2.9 73
Sutter Pink 1784 abed Semi-trailing | Pink 27.9 10.5 3.6 3
Big Bend 1734 bed Semi-trailing { Red 23,8 9.3 3.6 86
Dark Red Kidney 1725  ved Bush Dk. Red 33.4 Te5 2.4 3
Bed Mexican #35 1705  bed Semi-trailing | Red 29,6 7.8 3.1 86
Pinto #114 1652 bed Semi-trailing | Brown Str. 31.5 6.1 3.9 75
Long Red (L) 1628  bed Buah Red 22,2 11.7 3.9 5
Great Northern #59 1612 cd Semi-trailing | White 26.9 7.8 3.2 79
Charlevoix 1502 d Bush Bed 38,4 5.8 342 73

Coef. of Variation 16.2%
(a) Treatments followed by the same letter are not significantly different
by Duncan's Multiple Bange Test at 5% or less,
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Seed yield

at Lawrence

other characteristics of dry bean varieties grown

eld, St. Catherine, Jamaica in February, 1974.

ardeti Jeed Yield (a) Growsh Habit  Sved “oddirg o, of Dis. jncidems
Varieties (ke/na 88 k) Characteristics . .racteristics Days to
Colour 100 Wt{gm)  No/plnt Yofundev/pl Seed/pod  HaTvest Bust G, Mos,
ICA Guali 3066 a Bush Dk Red Wh Str  S1.5 7.7 0.56 3.5 73 Trace -
Miss Xelly (L) 2901 a Semi-trailing Lt Red Red Str 23,7 9.6 0,56 4,2 71 None -
Diacol Nima 2705  =b Bush Dk Red Wh Str  47.3 8.1 0.36 2.9 73 Trace 0,7
ICA Duva 2536 abe Bush Dk Red 44.4 8.6 0.33 2.4 73 Trace =
Portland fed (L) 2150 -bed Semi-trailing Dk Red 17,5 9.9 0.63 4,1 66 Mod. 0.3
Pompadour 2144 -bcd Bush Red Wh Str 31.9 5.7 1.06 3.1 T Light -
Verico 235 2032 -——cde Semi-trailing Red 28,1 8.2 1,40 3.2 83 lome -
Diacel Calima 1757 —-def Bush Dk Red #h 3ir 39.4 8.0 .50 3.1 7L -
Charlevoix 1618 -~~defg Bush Dk Red 35.8 6.5 1.83 2.5 6% -
27-R 1545  -——efghBush Lt Red 35.1 5.7 1.26 3.8 66 Mod. -
HEP-2 1465 ——-efghBush (tall) White 10.2 12.7 0.66 5.3 78  Trace =
Santa Anna 1432 ——--fghSemi-trailing Red 28,3 12,8 3.35 2,2 66 Light =
Dark Red Kidney 1176  ~—fghBush Dk Red 35.6 5.8 1.53 2.4 63 devere 0.3
Redkote 1117 ———-—ghBush Dk Red 33.9 5.1 1.56 3. 63 Severe -
Portugal 95 ntemi-trailing Bed 30.4 6.1 2,03 3.4 78  None -
Coef. of Variation  16.6%
(a) Treatments followed by the same letter are not significantly different from each sther
by Duncan's Multiple Range Test at 5 or less,
TABLE 3. Response of selected bean varieties to rust.
Code Variety Seed Colour Rust Reaction (a)
Jamaica Puerto Rico
71 PRS70/15R42/1BK Black 2 0
72 PRS70/15M2/52BK Rlack 2 o
73 PR370/15 R42/55BK Black 2 3
74 PRS70/15 R42/5TEK Black 2 4
75 PRST0/15 R2/8TEK Black 2 Q
76 PRS70/15 #42/148BK Red 2 o]
77 PRS70/15M42/167/4BK Buff 2 0
78 PRS70/15 R42/180BK Brown 2 0
79 PRS70/15R42/189/1BK Brown 2 3
80 PRSTO/15R42/193/1BK Brown z 0
81 PRS70/15R94/2BK Brown 2 [
82 PRS70/15R7TEK Red 5 3
83 PRS70/15R287/1BK Buff 3 4
84 PRST0/15R292BK st 2 0
85 PRS70/15R210BK Brown 5 3
86 PREST0/15R66/1BK Black 3 3
87 PR N71/1R 63 Black 2 0
88 PR HT1/1R 69 Black 3 0
89 PR H71/1RI0L Black 2 2
0 PR H71/1R103 Black 2 o
9 PR HT1/1R113 Black 2 0
a2 PR H71/1R136 Black 2 o
6 Charlevoix Dk Red 5
13 Redkote Dk Red 5
14 Portugal Red 2
58 ICA Duva Dk Red Wh Str 5
39 ICA Guali Dk Red Wh Str 5
60 Diacol Calima Dk Red Wh Str 5
61 Diacol Nima Dk Red Wh Str 5
63 Hexico 235 Red 2
93 27-R Lt Red 5
94 NEP=2 White 2
% Pompadour Red, Wh Str 5
Miss Kelly (L) Lt 3ed, dk red str 2
Portland Red (L) Dk Red 5
Long Red (L} Red 5
(a) Jamaica reaction grades based Davison's 1-5 scale ( ) in which 1 = immune; no necrosis or

other evidence of infection;
4

0

2= hyperaen:

sitive necrosis;

pustules 301-499)‘; 5 = pustules over 500/, In the Puerto reaction grades

= no infection.

3 = pustules under 300/ cia.;



