

































































































































































































































































Yisld

Yiekis Without a NCrense
tkg/hal  fertility probism {kg/ha)
amw 9 Farmers” ssed
Batter agronomy 164
Herbicide and thirain
153% Yield

- Yields With mcraase

{ikg/ hal low fartiity {kg/ha}
1493 rmers: seed 20-60-20 kg/he
* Better agronomy 38
1455 Harbicide and thiram
L]
Farmors' saad
Batter agronomy 383
No chemical inputs Farmers’ seed
8
20-60-20 kg ha
Better agronomy 283
No other chemical inputs
1172
Farmars’ fisids
monoeuiture
= o«

*Significantly diffarent than farmers”
yiolds ot the 836% level.

Figure 81, Effects of differant factors on bean yields in the 1979A farm irials in Huila, Colombia.
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Herbicide and a seed treatment with thiram had only
a small effect on vyields; however, the herbicide
treatment also reduced the number of weedings.
These inputs were profitable on both farm types and
the return on investment was high even though the
absolute increases in net income were small (Table
68}.

There was a further yield increase from the use of
the ngw variety BAT-47 on both soil types, with high
levels of chemical inputs. However, there was a
substantial price discount of 66% due to small seed
size of this variety even though color is almost the
same as that of farmers’ seed. This discount was the
subjective assessment of bean wholesalers in
southern Huila. Taste prefersnces by seed size are
clearly an important economic consideration.

There was no yield advaniage 1o “'clean seed’’ over
farmers’ seed. The additional yields from the fertilizer
response above the 20-60-20 kg/ha rate on the low
fertility soils and above zero on the other soils did not
pay for the increased cost of fertilizer.

Introducing new technology

Utilizing linear programming, model farms of the two
principal farm sizes producing beans were con-
structed. Besides present activities the model was
allowed to choose new bean technologies. The income
increase from improved bean agronomy is not as large
as the increase from new coffee technology on the

Table 68.
southern Hujia {1 9794A).

small farm. Moreover, the rate of return on capital was
low {11%) for the new agronomic technology forbeans
{Tables 69 and 70}

One of the principal problems of bean production is
the price collapse at harvest. In three weeks during the
harvest period in 1978A, the purchasge price for beans
tell from Col.$32 to $20/kg. Bean seed in 1979A sold
for aver Col.$40. Low cost on-farm storage technology
is available and has been farm tested in various
regions. To interest farmers in the new agronomic
technology it may also be necessary 1o introduce
improved storage. With storage plus new agronomy in
the models, income increases were substantial
Muoreover, the rates of return on capital increased
substantially to 33 and 63% in the two farm sizes witn
only 50% storage. Increased credit is necessary on
both farm sizes to introduce the new technology

in surmmary, the linear programming results indicate
that profit maximizing farmers will choose new bean
tachnology and if combined with storage and credit,
substantial increases in income with high rates of
return are possible.

Restrepo

The Restrepo region in the Valle del Cauca,
Colombia, is not an important bean production area as
beans and cassava are produced on a small scale
principatly for family consumption. The principal
activity on Restrepo farm is cotfee comprising from 85-

Return on invegtment in new technologies for two different seoil fertility conditions in

Farmers seed
Improved agronomy

Herbicide -
thiram ﬁecl’moiegs«'i

No soil problem

Soil Problernn No goil problern Soil problem

Increased net income? (Col. §) 11, 323
Increased cosits {Col, $} 3,917
Return on additional investment:

Increased net income

Increased cost 2. 89

5,534 3, 021 1, 907
6, 342 ~333 ~30}1
0. 87

1 The herbicide~thiram technology also includes farmers' seed and improved agronomy.
2 Increased net income = AY,P - Increased costs, where AY is increased yields and P is the price

received by farmere for beans.
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Table 69,

Potential income, credit requirements, and veturns from wvarious new techuneologies on

small farms (typical size of 2,4 ha) in southern Huila determined by a linear programming

model.

1
Traditional cropping With improved technology
conditions A B C D
Farm income (Col. $)° 76, 796 106,881 118,319 134,519 155,219
Inceme increase {%) - 39.0 11,0 14,0 15,0
Capital borrowing (Col. $} 9, 333 18,592 26,532 30, 000 3a, 600
Return on an additional
anit of capital - .11 0.11 0. 33 0.6%

1 Improved technology:
improved agronomy;
2 Col. 340 = US$L. 00,

92% of farm income. However, Restrepo is a marginal
coffee arez due to lesser rainfail than the primary
coffes regions. With tha on-going rapid diffusion of the
higher yielding Caturra coffee variety in Colombia, and
the impending decline of the world coffee price, a
substantial reslocation of coffee to the optimum coffee
areas with the lowest production costs is expected.
Hence, there is an increasing concern in Colombia for
the 55% of the coffee farms located in marginal coffee

Table 70.

A = caturra coffee high technology;
€ = B + 50% sterage; and D = B + 100% atorage,

B = A + monoculture beans and

areas*. The programming analysis here evaluated the
income effect of a falling coffee price and of a shift out
of coffee production into new bean technelogy for this
type of marginal coffee area.

These estimates and most of the fellowing information in this
section were taken from M. Stabile, An Economic Analysis of
Diversification in & Mavrginal Coffee Region. Unpublished MS
thasis, University of Guelph, in process,

Potential income, credit reguirements, and retorn from various new technologies on

medium farms {typical size of 15.8 ha} in southern Huila determined by a linsar

programming rmodel,

Traditional cropping

With improved te chnoiﬁgyi

conditions A a2 [ D
Farm income {(Col. $§z 182,380 248, 780 264,527 288, 684 132, 566
Income increase (%) - 36.0 6,0 9,0 15.0
Capital borrowing {(Col, $) 41,323 75, 000 90, 60Q¢ 94, 600 90, 0090
Return on an additional )
unit of capital - 0.41 0,27 0,69 0, 87

1 Improved technology:
improved agronomy;
Z Col. $40 = US$1. 00,

A = Expanded area of present activities; B 2 A + monoculiure beans and
C = B + 50% storage; and D = B + 100% storage,
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Marginal coffee areas appear to be prime areas for
the expansion of bean production. They have adaquate
temperasture and rainfall conditions for beans. The
predominant small farmers have marketing
knowledge, obtain credit, and utilize fertilizer and other
chemicals on their coffee. Since beans generally
require good management and moderate input use,
this experience with coffee is more useful than
experience with some other grains. Since coffee has
very high labor requirements, the tabor availability by
sgason and the effectiveness of herbicide use on the
beans need to be evaluated.

Factors potentially constraining bean production in
Restrepo are disease {anthracnose, angular leaf spot,
and rust), insacts {Empoasca kraemeri), soil fertility,
low mean P levels of 2.5 ppm, and seasonal labor
shortages during the coffee harvest.

Effects of Different Factorsin
Restrepo On-Farm Trials

Monoculture bean yields with farmer’s practices
were reasonably high {1 t/ha). A 34% increase in yield
and net income was chtained when farmer’s seed was
combined with improved agronomy, which included
higher plant density, application of micro-nutrients,
timely weeding, and benomyl| spray for anthracnose
control {Table 71}. The effect of improved agronomy

Table 71.
variety Diacol-Calima {1978B1.

was less in the Restrepo trials than in Huila, apparently
due to the more pressing soil constraints in Restrepo.

At very low F levels in the soif in Restrepo there was
an excellent response up to 500 kg of 10-30-10/ha of
NPK. At the highest fertilizer level {the most profitable
treatment} farm vields increased 94% {1.84 t/ha).

The herbicide results indicate the need for region
specific herbicide trials before including this input in
the farm trials as was done for Huila in 19788, If the
appropriate herbicide had been available for Restrepo
giving the same yields as the equivalent treatment
without herbicide, then according to the programming
results, bean area in new technology would have
increased by 0.1 ha on small farms, 0.4 ha on medium
farms, and 1.68 ha on large farms, thereby increasing
farm income 3.7-4.4% on the various farm sizes. There
was no effect from clean seed apparently due to the
inability to control the aphid carrier of BCMV by
rogueing. In spite of seed production under irrigation
and with rogueing the incidence of BCMV ranged from
25 to 40 percent,

Effect of New Bean Technology on Income
The prograrmming model enables the selection of the

profit maximizing farm plant including the new bean
technology. With a falling coffee price new bean

Yields, profitability, and costs of varicus technologies in Restrepo using the bean

Yield Met income  Input costs

Technology level {kgfha} el 5 {Col. %}
Ty farmers’ practices iQG§}£2 13,752 16,257
T} farmers’ seed « ilmproved agronomy 134iab i8, 340 21,890
T; clean seed - Improved agronomy 12542 13,280 24, 340
T, clean seed! - 50 kg P,0g/ha (167 kg/ha of 10-30-10)  1547abe 23,022 23,373
T4 clean seed! « 100 kg F’Z()S{’ha {333 kg/ha of 10.30-10) 1842be 30,157 25,103
T4 clean seed! « 100 kg P,0s/ha, herbicide 153iabe 21,757 24,173
Tg clean aeed! - 150 kg onsfha {500 kg/ha of 10-30-10) 1942¢ 31,420 26, 840

1 Also utilize improved agronomy practices:
and benomyl-sprays.
rogueing.

kigher plant densities, micronutrient applications,
Clean ssed refers to seed production under irrigated conditions with

2 Pigures followed by the same letters are not significantly different at a 0,05 level.
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technology can reduce but not sliminate the abrupt
farm income decline {Table 72). On all farm sizes
traditional coffee area is replaced by beans
predominantly with new technology. Due to greater
credit rastrictions the srmall farmer does not use the
highest fertilizer 1evel whereas the medium and large
farmers move rapidly into this high fertilizer alter-
native. The rates of return on this shift from old coffee
into new bean technology are very high—130% on the
small farm and 50% on the medium and large farms.
The area increases of naw bean technology are not
dramatic but returns are substantial and occur on all
farm sizes.

in summary, the agronomy and the programming
results indicate the profitability of new technology in
bean production in marginal coffes areas. This
technology includes chemical control of anthracnose
and Empoasca, higher plant densities, and high P
levels in combined fertilizers. In 19798 the Federacidén
Maciona!l de Cafeteros (FEDECAFE}, CARE, and Abonos
de Colombia (ABOCOL, a Colombian fertilizer com-
pany} are collaborating to support demonstration trials
of this new bean technology in Restrepo.

Antioquia
El Carmen, in Antioguia, s the principal region

Table 72. Changes in income and bean and coffee areas, capital reguirements and rate of return
on capital on amall, medium and.large farmy in a marginal coffee region with the

availability of new bean technology.

Farm size

Small farm Medium farm Large farm
{2,5 ha) (6.5 ha} {16.5 ha}
Income i]:u:rifsaui-ze1
{Col. %} 14, 35¢ 23,000 56,250
(%} 23 32 5G
Change in coffee area (ha) - 1.35 - 1.4 -3
Change in bean ares (ha)
First semesier + .7 + i.4 + 3.4

Type of technology

Second semester * LT
Type of technology

Change in capital reguirements

{Col. %} 21, 800
{%) 51
Rate of return on capital 1.30

Farmers! technology

Moderate fertiliger

High fertilizer

+ 1
High fertilizer

High fertilizer

+ 1.2
High fertilizer

49, 400 112, 800
32,5 36
0. 49 5.50

Source: Data from M. Btabile, An Economic Analysig of Diversification in a Marginal Coffee

Region. Unpublished MS thesis, Guelph University, Guelph, Canada, 1980,

1 The income increases from the bean diversification should be compared with the income decreases
from the falling coffee price of Col. $13, 000 on the asmall farm, Ceol, $38, 500 on the mediam farm

and Col. $64, 000 on the large farm. Hence,

the sffect of diversification of a marginal coffee
region is to moderate the impact of falling coffee prices.

The net change in {farm income consider-
ing both changes was +1.8%, -1.4%, and -4.8% on the three farm sizes.
helped oifset the falling coffee price but did not increase incomse except on the small farm.

Hence, the new ifechnology
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producing beans in Colombia; Antioquia produces 28%
of Colombian bean production. El Carmen is a small
farmer region with a predominant rotation of two
cycles of potatoes, two years of maize-bean relay
cropping, and then back to potatoes. Potatoes are
sometimes intercropped with peas, beans, and
arracacha. Pastures is another important activity.
There is much local variation in planting dates and crop
systems,

Cargamanto, the predominant local variety, is ex-
tremely vigorous so the maize system is strongly
influenced by the need to support this aggressive
climber. Maize is planted in holes at 0.9-10 m
spacings with 3-4 plants per hole and 1 m between
rows. A tall, strong-stemmed local maize is preferred
over higher yielding new varieties because maize
yields are not very important in this system where a
price ratic of up to 7:1 exists for the bean:maize
ratio. Bean density is low (22,000 plants/ha). High
chemical and organic fertilizer levels are applied for
building up soil fertility and improving texture.
Anthracnose appears to be the principal constraint to
increasing yields. BCMV, Empoasca, oidium, angular
leaf spot and asochyta leaf spot are frequently
observed. Farmers spray fungicides (maneb) and
insecticides frequently, 4- 8 applications/crop cycle.

Effects of Different Factors in
Antioquia On-Farm Trials

Surveys in 1975 indicated mean bean yields of 568
kg/ha for Antioquia (Figure 52). However, in El
Carmen, the most fertile and best administered region
in this bean production zone of Antioquia, yields are
estimated at 1 t/ha. With better agronomy, principally
the substitution of benomyl for maneb, mean yields of
1.55 t/ha were obtained. Combining higher density
{66,000 plants/ha) with benomyl applications in-
creased yields to 2.1 t/ha. The high plant density
required a reinforcing with stakes and thus cultural
operations became more difficult and disease risk was
increased. Even with the application of benomyl and a
lower than normal rainfall the incidence of anthrac-
nose in 1978 was significantly correlated with the
density actually achieved.

Changing the fungicide from maneb to benomyl is a
very low cost innovation. However, input costs are high
in this higher density system {Table 73). Increased
plant density and improved agronomy doublas farm
income from Col.$35,000 to $74,000 with anincrease
in input costs of $11,000. Since staking is the principal
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component of increased costs further economies may
be possible with modifications in the spacing between
maize holes from 90 to 45 cm instead of staking.

Both the new varieties and inoculation still have
technical probiems to be resolved before they will be
competitive with the above practices,

Yield
Yields increase
{kg/ ha) {kg/ha)
i
2168a Seed produced at CIAT a2
High density. Appropriate chemicals
2136a" 9 tv. Appropri
Farmers’ seed
High density 581
Appropriate chemicals
1665b!
Farmers’ seed and plant density 555
Appropriate chemicals
1000
Best farmer yields
19788 432
6568
Mean farm
yiolds in El Carmen
(1976}

1 Figures followed by the same letter are not significantly different
at a8 0.05 lavel

Figure 52. Effects of improved technology on bean yieids in the
on-farm trials in FI Carmen, Antioquia (1978B).



Table 73. Costs and benefits of present farmers' practices compared to those of improved techuologies

in El Carmen, Antioquia {1978B).

Best farmers’

Farmers' density
antd seed

Farmers' seed,
higher density

practices appropriate chemicals 4+ appropriate chemicals
Yields (kg/hal 1,000 1,58% 2,136
Ciross revenue (Col. $) 45, 000 69, 978 %6,120
Variable costs {Col. $)} 10,27 12, 631 21, 736
Net income (Col. $} 34,729 57, 344 74, 384
Increase in net income {Col, §) - 22,615 17, 040
Increase in costs (Col. $} - 2,360 9,105

1 Included labor but no charge for land services or depreciation on the simple tools,

Conclusions

improved agronomy involving low input use in Huila
and meoderately high input use in Restrepo and
Antioquia was profitable and would be adopted by
profit maximizing farmers according to the model
results. After a year and a half of testing different types
of improved seed including clean seed on farms in
three regions over two seasons, it appears reasonable
to conciude that without the BCMVY resistanca, clean
seed has no economic¢ importance, i.e., the observed
yield gains do not justify the costs which would be
incurred by national institutions in producing clean
seed or other types of improved seed. With BCMV
resistance in & new variety, it will be necessary to
further evaluate the sesd quality effect at the farm
level

The present yield gap between mean Latin American
bean yields and CIAT experimental line vields in 1978
was almost 2.5 t/ha (Figure 53). With the farm trials
this gap can be divided into three components. First,
almost 0.5 t/ha can be explained as the difference
between bean yields at low density in association (the
system predominating in most regions of Latin
Americal #nd in monoculture with higher densities
atready found on better farms. Secondly, a 1 t/ha
difference can be obtained from improved agronomy
with the farmers’ varieties. A 0.6 t/ha vield increase
can be obtained principally with better agronomy
without utilizing high input levels. Another 0.5 t/ha of
the improved agronomy included relatively high input
levels. Nevertheless, new experimental lines with
resistances to digeases or insects or lower P re-

Yield
increase
thig hal

7900

-

Yields
{kg/ha}
29004

Experiment
station vield
trials
non-biack bush baans®

l6L6 L 40 89)
10848 AU

2000 =
Now agronomy -

farm experiments
high fartilization
in Rastreps
or high density
in Antiogquie 1978

Muoderitely

s hgh
inputs

1660

JETTIT
Awouoifiy

New agronomy
farm axperimenis lsB0 Low

in Hulls imputs

{1978 and 1579}

1000 =

Monoculture best farmer

hean yialds 428
iHuila, Rastrepo, Antioquia
{1978 and 1579)
575 -

Average
bean yields
in LISA

10048
JOUNE) 3505

Meoan bean yields
in Latin Americs
principally in
association

' Maean yields of tha top aight non-black selsctions in CIAT in
1979,
Figure 53. bean yields in farmers’ fields, on-farm experiments,and
experimental station,
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guiremenis could potentially substitute for someofthe
higher cost agronomic practices. Finally, the variety
effect is another 0.8 t/ha as shown in the 1979B
results,

Inoculation, incorporation of new experimental
lines, and different cropping systems inbush beans are
technological components that still remain to be
evaluated.

SPECIFIC STUDIES

Temperature Adaptation

Two hundred and fifty selectsd germplasm
accessions and advanced breeding lines from all four
growth habits were planted at five Colombian locations
{latitude range from 2-6°} with different temperature
regimes, through adequate irrigation and fertilization,
the physiological etfects of temperature adaptation of
P. vufgaris L. could be studied.

Table 74 summarizes selected yield data for the five
locations. The vyield of the five highest ylelding
materials at each location i shown for all five
locations. These materials were chosgen 1o illustrate
the interactions and adaptation eomponents that are
occurring. Large breaks in adaptation occur at both
1emperature regime extremes (13- 18%and 25 - 27°C)
Target area study data (Figure B4) show that the
majority of beans in Latin America are in fact grown
between the temperature range {18 1o 2B°C) of the
adaptation breaks observed. Al the wvery low
iemperature site {Pasto) all adaptation groups produc-
ed a low or novyield. Only 67 of the 250 antries actually
set seed with failure occurring at all reproductive
stages. The break in adaptation was not as greatfor the
high temperature site. In general, materials of growth
habit Type IV produced higher yields than the other
three growth habit types in the moderate and low
temperature locations. Type | material performed well
under the lowtemperature conditions and Type il at the
high temperature location. Materials such as G02227
(V) and GO3451 (V) are adapted well for moderate to
tow temperatures. Wide adaptation from low to high
temperatures was found in GOB653 (V) which
performed well at all three locations. Adaptation for
very low and very high temperatures seems 1o be more
specific. Of 600 materials planted in a recent axperi-
ment at Pasto, there are fines of Type |, [f, and IH
exhibiting adaptation to very low temperature with
experimental yvields near to 2 t/ha.
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A summary of the yield component data for the five
adapation groups is presented in Table 75. All the
selected material showed a delay in flowering at low
temperatures. Under these conditions, material
adapted 10 moderate to high temperatures axhibited a
greater delay than the low temperature material. It
should be noted that the photoperiod was essentially
equal at all locations. Since these lines vary in their
sensitivity to photeperiod the data strongly suggest
that an interaction between temperature and
photoperiod exists which causes flowering delay.
Future secreening methods for delay in flowering
should involve the two environmental conditions. A
delay in physiological maturity occurred for all groups
under lower temperatures not only due to late
flowering but also by an excessive number of unfertile
pods produced. This is evident from the data on the
moderate adapted group where s large number of pods
and few seeds per pod were produced at the jow
temperature Jocations, At the higher temperature sites
the rnumber of seeds per pod were high but vield was
reduced due to few numbers of pods even though the
plants had the same flowering period as in the
moderate i@mperature site. This suggests that con-
siderable flower abortion was occurring under high
temperatures.

In general, all adapted groups tended to have the
highest daily vyield efficiency at the moderste
temperatures; materials studied tend to be more
adapted to moderate ard high temperatures than 1o
low temperatures.

Growth Habit Stability

Certain bean lines have been observed to be either
indeterminate climbing (Type IV) or indeterminate non-
climbing {Type Il and Hl} depanding upon the cropping
location and season.
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Table 74, Yield data for the highest yielding Phaseolus wulearis L., materiale frem 230 entries at
five locations having differenttemperaturel regimes in Colombia,
Yield (t/ha)
Identification Growth habit Santa Fé Patia Falmira Popayan Pasto
Group 1:  highest yielders at very high temperatures (Santn Té)
G025%2 v 2,23 2.84 i1 3,10 4. 00
Go368¢9 I 2.22 Z,93 2.42 2. 72 0,00
05213 n 2,14 2.52 3.26 2.63 .00
Gl4461 I 2,14 2.77 2.59 2.66 ¢, 00
Frois-3 I 2,12 Z.3% 2.7 2,87 g, 0o
Group 2:  highest yielders at high temperatures (Patia)
02115 Iv 1.48 4,16 3.08 1.95 g, oe
GO5054 i 1.29 3.99 3.28 2,62 G, 0¢
Go3Te2 v 1.57 3,60 3,49 2. 84 0. 00
Go56%1 v ¢. 96 3.53 1.9 3.28 1.26
GU33se v 1.43 3.50 4, 44 2.78 8.27
Group 3: highest yielders at moderate temperatures {Palmiral
GG2227 v g, 96 2.08 4, 45 3,23 0.12
{03352 v 1.43 3,50 4, 44 2.78 0. G7
Go2327 w 1.52 2.5% 4, 33 3,16 0,44
GO06ES 4 0,00 1,61 4,31 3.02 0. 00
GOZ16t W 2,07 2,77 4,246 2,78 0. 00
Group 4: highest yielders at low temperatures {Popayin)
G03451 v 1.22 2.92 3.41 3.32 0,00
GO55%3 v 0,96 3.52 .9 3.:28 1,26
00314§ v 1.53 2.70 1. 66 3,27 0.19
GO4524 1 2.10 2,56 3.74 3.22 o, 00
Go2227 v Q. 96 2.08 4,45 3,21 .14
Group 5: highest yielders at very low temperatures {Pasto)
GO4523 I 1.63 2.10 1,06 2,42 1,41
Gasrre 1 0. 00 0.25 2.21 1.88 1. 32
GOBO42 I 0.64 2,53 2,39 1.32 1,05
GosT02 a4 4. 00 0. 34 1.36 1.83 9.94
GOS0 144 1.26 3.27 3.23 2.73 0.923
location mean yield 1.26 2. 26 2.57 2, 38 0,43
LSD‘” 0. 47 0, 80 0.63 0.6% .20
CV % 23.5 22,3 15,2 17.9 37
1 Temperatures {(“Ch  Santa Fé: mean 5 26.7; max, = 3.3 min, = 22.1. Patia: rmean = 25,5
max, = 9.7, min. = 21,5, Palmira: mean = 23.9% max. - 28.9 min, = 20.0. Popayan:
mean = 17.9% max, = 23,9 min, = 11.0. Pasto: mean = 12,7: max, = 16.4; min. = 9,7,
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3 Yield -14.9+1.74 T-.0428 1% 48
R2:0.978
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Tempearature {°C)

Figure 54 Mean vields of 260 materials at five Colombian locations with different temperature regions compared
1 bean production percentage, at mean temperatures in Latin Americs.

In controiled environmental chamber studies this
change in morphology was due to a night break of red
light {Figure 55}, This response was nullified when red
light was followed by far-red irradiation implying a
photomorphogenic rather than a phoetoperiodic
response. Resaearch is continuing to study the feasibili-
ty of using & red Hght night break in the field to screen
for growth habit stability.

Crosses were made of lings that exhibited growth
habit instability to line G04454 that remained non-
climbing under all red:far-red ratios. inthe greenhouss
and growth chamber, the climbing trait was controlled
by one maior gene based on segragation datain Fpand
backcross progemes from crosses to both parents. Red
tight stimulated the activity of this dominant allele and
far-reg light delayed it {Table 76). Genetic control of
flowering sensitivity to long day photoperiod was
independent of the gene for climbing versus non-
climbing growth habits, suggesting that flowering and
climbing are two genetically independent
phytochrome-controlled responses.
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Fo and Fz seeds from single plants, grown in the
photoreversible experiments were planted at two
locations which varied in altitude and temperature
(Palmira 24°C, 1000 m; Patia 26°C, 600 m). Seqgrega-
tion studies from hoth locations for the parental, Fpand
F3 popuiations deviated from the expected phenotypic
ratios and indicated more nearly reversed dominance.
Heterogeneity tests verified that these populations did
not represent aset of samples from a single population,
even though they were from a single population under
controfled environmental conditions. This indicated
that penetrance of the single gene observed under
controlled conditions was highly dependent upon both
environmental conditions und upon other genes in the
genome.

Seedling Vigor

Research was conducted to develop an effective
screening method for seedling vigor in the germplasm
Twenty materials varying in seed size were used. Seed
was selected for each variety within each size group



Fable 78,

Yield cornponente of the five higheat yislders {rom each adapted group of Phaseolus

rulgaris L, selected from Z50 entries al five locationsg at each temperature regime.

Tempevature regime

Adaptation grcupai Very low Low Modarate High Very high
Days o flower

1 93 1.8 39 37 36

2 a7 49 38 39 i

3 &5 50 i5 39 38

4 8% 3] 37 37 E 3¢]

5 L 47 40 39 35
Location mean 7h 51 37 36 3s
LD 4,0 2.5 2.0 1.5 i.9

Dayy to physinlogical maturity

i 159 103 B2 894 84

2 159 99 B& aZ 92

3 187 105 0 95 100

4 157 99 88 G0 9%

5 151 100 B4 35 100
Location mean 153 164 B1 a7 7
LsD [ 2.3 1.2 0.62 0,47

Number of pods/m®

1 0 229 Z19 229 228

H 121 200 302 290 151

3 439 297 305 177 147

4 325 243 279 225 148

5 139 115 1569 i29 130
Location mean 197 193 Zi9 199 1590
I3P 196 B2 62 81 145

Number of seeds/pod

1 ¢. 0 5.6 5.1 5.8 5.0

F 1.4 4.4 4.5 4.9 4.5

3 [ 4.7 6.1 5.1 5.1

4 1.8 5.0 5,3 4.9 4,5

& 2.8 4.0 3.9 3.3 3.0
Location mean 1.0 4.8 5.1 4,7 4,2
L8D 0.6 .32 1.1 1.9 0,%2

Weight per seed 'mg)

1 a8 i%2 177 188 190

z FA%:] 79 239 256 208

3 240 219 24b 251 224

4 198 250 28 218 21¢

) 395 402 333 33 103
Location mean 301 250 214 222 202
LSD 78 36 30 26 0,03

Yield r da

1 [+ 1] 2.7 3.7 3.2 2.6

2 8,3 2.7 4.3 4,2 1.8

3 4.1 2.9 4,8 2.7 1.2

4 8,2 3.3 4.4 3.1 1.4

5 0.8 .0 2.9 2.0 1.0
Lovation mean 0.3 2.4 3,2 2.6 i.5
LED 0.1 0,68 0.7 0. 92 3,64

1

Greup 1-5: groups of five highest yielders at very high temperargre to very iow temperature

location, respectively,
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Lines
Figure 55 Qecurrencs of climbing habit in three bean lines under Figure 56, Height of plants {19 days aher plaming) versus vigor
wo davlengihs withand without & red light night break (N8} of 15 categorias for four bean seed size groups.
minuies,

Tabie 76,  Number of <limbing and non-climbing plants of parental and F; populations of beans
grown under an }8-hour photoperiod with a 15-minute night break of red followed by
far-red Light,

Red light Red/far-red

Population Climbing Nun-¢limbing GClimbing Non«climbing
Parent

G03719 6 G 4] 3

GeL2438 & 0 34 3

02008 4 G 0 3

G04454 0 1t 1 9
Fa

GO3719 x GO4454% 32 10 0 14

GO4454 x G248 22 7 14 14

Go44s x GO2005 21 7 e] 14
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using a non-destructive sesd conductivity method.
This methodology separated seed within each size
group into eight categories according to their vigor.

In general larger seeded lines produced taller plants
19 days after planting. The reverse was true for relative
growth rate {RGR) and rate of germination index (RGl).

The equipment used (Model MSS-110, Agro
Sciences Michigan} performed well in separating seed
according to relative vigor measured by height of plamt,
RGR and RGI but not for net assimilation rate. Figures
56 and 57 show seedling vigor categories are
independent to the seed size categories. A significant
correlation existed for weight of seed versus height of
plant (0.57) and significant negative correlations for
both RGR (-0.88} and RG! (-0.75). Correlations
betwean height of plant, RGR, and RGI versus seed
vigor categories were -0.83, -0.97, and -0.90, respec-
tively.

This methodology appears promising as a rapid
means of seed selection for relative seedling vigor.

4

index for rate ot germination
)
<
i

70—

very small

60

small

farge

40}

very large
30
$K

X 1 1 i ] I

1] 1 2 3 4 5 6

Vigor category
Figure 57, Germination index versus vigor categories for four bean
seed size groups.

REGIONAL ACTIVITIES

Central America and the Caribbean

Activities focussed on strenghtening the research
and technology transfer network in the region with
CIAT s headquarters in Palmira, Colombia. Activities
include selection of trainees, organization of meetings
and workshops, germplasm distribution, and
collaboration with national programs in specific
projects. Qutposted staff also assist in evaluation of
nurseries and participate in the ICTA-CIAT
collaborative project on development of BGMV resis-
tant germplasm.

PCCMCA

The program had an active participation in the
organization and realization of the Grain Legume
Section of the XXV Annuai Meeting of the Programa
Cooperativo Centroamericanp para el Mejoramiento
de Cultivos Alimenticios, PCCMCA, in Tegucigalpa,
Honduras

Short Course on Bean Production

The program aided in the organization of an
intensive short course on Bean Production for local
researchers in Honduras sponsored by the Programa
de Maiz y Frijol, PROMYF.

Lines Tolerant to BGMV

A meeting with bean leaders from Mexico, Central
America, Panama, Haiti, and the Dominican Republic
was organized 1o become familiar with the new lines
tolerant to BGMV in Guatemals and El Salvador, andto
coordinate future plans for the area. Three varieties
developed from CIAT materials by the Instituto de
Ciencia v Tecnologia Agricola (iCTA} of Guatemala
were released.

Technology Transfer

Nurseries from CIAT for yield and adaptation
tolerances to heat and drought, Empoasca, Apion.
BGMY, and web-blight, and early and advanced

98



breeding fines were distributed to different countrias
for the February, May and September plantings,
Approximately 1250 kg of seed were distributed
throughout the region.

National programs were encouraged to form their
own vield and adaptation nurseries VINAR. ViNARs
from Honduras, Guatemala and Costa Rica were
distributed to the other national programs in the
region. The VINAR from Guatemala was algo sent to
CIAT, Brazil, Jamaica, and Puerto Rico.

As a result of the work with these materials in
collaboration with the national programs several
varieties were adopted or released during the year
{Table 77). ltis the first time materials produced at CIAT
are being considered for their release as new variaties.

ICTA/CIAT Collaborative Project

The most Limiting bean disease in southeast
Gudtemala is Bean Golden Mosaic Virus, The virus is
also an important production constraintin regions of El
Salvador, Honduras, Cuba, Brazil, and the Dominican

Republic. In cooperation with the Instituto de Cienciay
Tecnologia Agricola {ICTA} of Guatemala, a project has
been advanced to search for host plant resistance to
BGMV.

Local Guatemala varieties, such as Rabia de Gato,
are highly susceptible to BGMV. During 1977 a
breeding program was initiated, and 41 hybrid
populations were evaluated. After several seasons of
testing on experiment stations and in farm trials
{Tables 78 and 79) in monoculture and in associated
gropping systems, and at different tevels of fertilizer
and insecticide inputs, three advanced hybrid selec-
tions resistant to BGMV were named as new varistiss
by ICTA iate in 1979 {Table 77).

Data from ICTA {Table B0} shows that one of the
resistant lines, without chemical protection against
the whitefly vector of the virus, yielded more than the
treatment in which the local {susceptible) variety was
protected by both granular pre-plant and foliar
insecticides. ICA-Pijao and Turrialba 1, both parents of
numerous BGMV c¢rosses, have bean released in
southeastern (Guatemala and freguently serve as
resistant checks.

Table 77. Variety released in Central American or Caribbean countries from IBYAN materialz
including varieties or CIAT advanced breeding lines.

Line or variety HName Country
Line 32 ICA-Pijao {(ICTA-Suchitan) Cuba, CGuatemala, Costa
Rica

ICA-10103 Talamanca Costa Rica, El Salvador
Porrills 1 {ICTA-Culma) Guaternala
ICA-Tui Costa Rica

Br, 2 Bico de Curo Trinidad & Tobago
Ex Rico 23 Trinidad & Tobagoe

DOR 41 ICTA-Quetzal Guatemala

DOR 42 ICTA=-Jutiapan Guatemala

DOR 44 ICTA~-Tamazulapa Ciuaternala

FFiI-10+1 -CM.2.7 Acacia & Honduras
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Table 78, Monoculture bean yields of experimental lines with or without high BGMY pre;ﬁurel
{ICTA Regional Trials),
Yield (kg/ha)
: Disease Relative
i Line fdentification Population rating® With BOMY  Without BCGMY vield %)
DOR 44 FF2152-1 «CM{T Fg 5.8 1486 21056 70
D-11 FF424-5.CBw] Fs 5.0 1386 2039 68
D« 34 FF1012-CB~-CHB }78 £.0 1314 1954 &7
DOR 41  FFI1006-4 Fg 5.0 1300 24718 52
D82 FFr2i32-CM{(3} F(} 6.0 1288 2309 56
DOR 42 FF1012-.CB-CB Fg 5,0 1233 2420 51
3 D33 FF972.2.CB Fg 6.5 1217 2640 46
D37 Frigiz-3-{B Fg 5.3 1207 2638 45
H D-52 FF2175-M-4 F-? £, 0 1184 2421 4%
3 D-51 FF2175-M-3 Fq 5,0 1177 2841 41
D-38 FF2158-M-CMI12) F? 6.3 1106 2284 40
D-59 FF217o-M-2 f’? 6.3 1050 } 885 56
Db Fr446-8-CB Fg 6.7 1020 1846 55
D585 FFr21i7e-CM-3 Fa 6.5 989 18%4 42
: D-45 FF2l160-M-4 Fq 6.3 956 3678 31
L D-29 FF1006-3 Fg 6,0 932 2336 40
' P67 ICA-Pijan - 5.7 1111 2462 45
P709 Turrialba«l - .7 651 2196 30
P4 Pecho Amarillo - 8.0 546 2540 21
LSD (0,05} 403
oV % 20.7
E]
1 BHigh BGMV pressure in Monjas site, 1978; no BGMV pressure in San Jerdnimo site, 1979,
2 BOMYV rating in Monjae site, 1978: 1.3 = reasistant; 4-6 = tolerant; 7-9 = susceptible,
Table 7%9. Reaction to BGMY and rust, and yields of bean lines in sasociation with maize in on-
farm trials, Guatemala.

1 Reaction tc:l Yield
H Line Identification Population BGMY Rust fkg/ha)

i DOR 44 Tamazulapa F T T 1893

i DOR 41 Quetzal F} T T 1555

_ D-51 FFZ179-M-3 3"? T T 15821

i B675 ICA-Pijac - T T 1469

DOR 42 Jutiapan F T T 1307

P709 Turrialba 1 -8 T T 1273

.52 FF2175-M-4 F7 T T 1254

PL 310739 - T 5 1199

78-12 - b3 L 1114

78-10 T s 880

Rabia de Gato - s 5 264

1LSD {0.61Y 577

Cv 4 27

bt ot S G

1 BGMY or rust rating: T = toleranl; 5 = susceptible,
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Table 80, Yields of improved and traditional varieties with an without insecticide protection, and
under BGMV pressure in on-farrm trials in Guatemala,
Yield (kg/ha) Yield increase
Yariety Without insecticides With insecticideg! %%}
Jutiapan (ROR 42} 2133 344% &2
ICA-Pijao {(P675) 1678 35835 48
Rabia de Cato {P739) 280 1959 14

H

Table 81.
CGuatemala

Includes 20 kg/ha carbofuran 5G aand five applications of methamidophoa.

Results of 1979 preliminary yield trials under heavy BGMYVY pressure in Monjas,

Yield
Line entification Population Reaction to BGMY! (kg/ba)

- DR37S7-&g-CM{11} Fy 6.0 678

- DR3757-5g~-CM(7) Fy 5.5 668

- DR3737-1g-CM(8) By 6.0 5668
Jutiapan {(DOR 42} FF1012-CB-CB-CM((2g) Fg 6.5 624
B675 ICA-Pijao {Suchitén) - 7.0 585
P757 Porrille 1 - 7.8 412
P438 Porrille 70 - 7.0 357
Py Peche Amarillo - 7.5 z22
P709 Turrialba-1 - 7.0 220
Fé PL 313739 - 8.0 178
P12 51052 - 8.0 107
LSD (0.01) 1.1 3690

1 BGMY rating: 1«3 = resistant; 4«6 = tolerant; 7-9 = susceptible.

Yigld trials of selections from the second (1978)
group of progenies included one of the three sarlier
lines {DOR 42} as the resistant check, Under severe
BGMV prassure, several new lines appear aven more
sromising than the recently named varieties (Table 81),
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suggesting that further gaing mav be obtained from
intermating the most superior selections from diverse
genetic backgrounds. Eighty seven Fapopulations from
such intermatings, made at CIAT, were evaluated in
Guatemaia during 1978,
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TRAINING AND COMMUNICATION
ACTIVITIES

Training

In collaboration with CIAT's Training Office, which
has major responsibilities in coordinating all CIAT
training efforts, the Bean Program trained a total of
114 professionals from 23 countries in different areas
of specialization {Table 82},

Conferences

Two major workshops were held this year at CIAT:
the first from November 12-14 on Anthracnose,
Angular Leaf Spot, and Common Bacterial Blight with
the participation of 40 scientists from different
countries; and the second, from November 19-23 on
Bean Genetic Improvemeant, with 12 active breaders of
11 countries.

Audiotutorial Materials

The development of auto-didactic materials
{audiovisuals accompanied by study guides) on bean

technical information continued throughout 1979 in
collaboration with CIAT's Communication Support
Unit. These teaching sets are used by training
participants as complementary aids of classroom,
laboratory, and field work, During the year efforts were
accelerated 1o disseminate these materials to
research, extension, and teaching institutions
throughout Latin America. These sets have proved to
be effective in support of CIAT-sponsored in-country
training courses. Table 83 shows the list of
audictutorial units on bheans presently available.

Printed Media

New titles published in CIAT during 1879 are shown
in Table 84. In collaboration with the Communication
Support Unit the Bean Program developed a bimonthly
newsletter entitled “"Hojas de Frijol”. It is written to
provide bean workers throughout the region with
timely information activities within the various coun-
tries as well as in CIAT and other institutions around
the worid.

Table 82. Numbar of professionals trained in beans aé CIAT in 1979 by discipline of specialization and category of
tesining.
Visiting Postgraduate Postgraduate Short

Discipline of Postdoctoral Research Research Research Production Spacial course

specialization Fellows Associates  Scholars Interns Interns trainees = varticipents Total
Agronomy - I 4,&;} Z {13 0¥ 13 $47.5) - - 6 [ $e B}
Biometrics - (3.9 - - - T {18 - b A4
Crop

mechanization - - “ - - Py - 1{ 0}
Eoonumicy - 1 (12.0} 2 (4.0 2 (5.5} - - - 50 3.5
Entomology 1 12.0) - - 5 (13.5) - - - 6 { 25.5)
CGermplssm - z 7.0 - 1 (0.5 - - - 5 {1T.8)
Plant breeding 1 {1z.0} 5 34,0y 1 {h&.0) 6 {13.5) - - - 13 { 71.5)
Flant pathology - Z (7.0 3 (20.9) 5 {10.5) - - - 10 { 37.%)
Piant physitiogy 2 {15.0} 2 11, 0% i LG - - - - 5 { 37.0)
Broduction - - - - - - 68 (B1.2} 66 { BT.13
Fiant virology i {6.0) I {z2.o - 2 (2.0 - i{80 - 3 { 8.0
Soil yeicrobiolegy - - i 4.%) 3 {9.m - - - % (13,03
Training - - - 2 {3.5) . - . E

Total S (45.8} 1% 190,01 10 {T4.9) 3% {105,5} - 3 aso 65 [(67.01 1 33‘2:@02 .5}

Fumbers in paranthesis are man.monthe of training.

Tha scivat namber of professionals traised during 1979 was 114,
that worne traineed received further training in other categories.

The 138 figure is inflated due fo the fagt
Countries of ovigin of professionala irained:

Argentins { &) Cowta Rica { B} Guatemalis { 9) Pard { &} 8ri Lanka ¢ 1)
Balivia {3 Cuba {11} BEaitf (1) Anstraiia [ Tanzania [
HBraxil {28} Dominican Republic { %) Honduras { 4) Belginm [} United States £
Chile {3 Ecuador { 6} Mexico {9 Holland { L)
Colombia Qaz) El Salvador {n Wicaragua { 2} Kenya (3
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Table 83, Audiotutorial units on beans available as of December 31, 1979 {only in Spanishl.

Series Title
0458-05,01 Descripeidn y dafios de las plagas gque atacan el frijol
0458.05,03 Principales insectos gue atacan el grano de frijol almacenado vy su control
045B«06, 01 Enfermedades del frijol causadas por hongos y su control
04SB-06, 02 Enfermedades del frijol causadas por virus y su control
045B.06. 04 Técnicas para aislamiento, identifice..8n y conservacifn de hongos patfgenoca
al frijo)
045B-06, 06 La roya del friiol y su control
048808, 02 Cruzamiento del frijol
0458-09.01 Morfologia de la planta de frijol comin (Phaseolus vulgaris L.}
0458409, 02 Diversidad genética del género Phaseclus
045B-+12, 03 Sernilla de fr{jol de buena calidad

Table 84. Puyblications on beans issued in the established CIAT series during 1979,

Presgs
Code Title Language Pages run

2E1B-79 Annual Repor: 1978 English 78 359
625.B-78 Separata Informe Anual 1978 Spanish 85 1260
Z08/EB3-79 Preliminary Trials {(EP} 1979 Eng. /Span, 32 600
208B2-7¢6 IBYAN/Frijol Arbustive {1976} Spanish 202 &00
Z0EB-1 international Hean Rust Nursery Results

197576 English 19 1200
Z08B-] Viverc Internacional de Royea del Frijol

Resaltados 1975-76 Spanish
:O0EB-2 International Bean Rust Nursery Resualts

1977478 English 20 00
Z0SB-2 Vivero Internacicnal de Roya del Frijol

Resultados 1977-78 Spaniah
{9EB-1 Bean Production Problenpis: Diseacge,

Insect, Svil and Climatic Constraints

of Phaseclus vulgaris English 432 3000
398B-1 Problemas de Produccifn del Frijol:

Enfermedades e Insectos y Limitaciones

Edificas y Climiticas de Phaseolus

vulgaris Spanish 432 2000
¢INB-1 Directorio de Investigadores en Frijol

de América Latina y el Caribe Spanish 9 750
0BEB-4 Abstracts on Field Beana, Vol, IV Epgiish 1500
08584 Resdimenes sobre Frijol, Vol, 1V Spanish 1500
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FUTURE PLANS

The Bean Program has an efficient operational
scheme for germplasm evaluation, improvement and
distribution. Tolerance or resistance to most produc-
tion constraints have been identified and are being
incorporated systematically into lines with superior
yield. Twenty one of these lines derived from CIAT's
breeding and evaluation program are currently in
varicus stages of on-farm trials in the Latin American
network,

Large vield and profit increases were consistently
achieved in farm trials in Colombia, with both bush and
climbing beans by simple agronomic practices,

The program will continue the systematic develop-
ment of lines with an increasing number of resistance
factors. However, increased emphasis will be given to
areas where resistance is lacking or whers the team
feels progress is not adequate.

Pyramiding resistance or tolerance to common
bacterial blight will receive increased attention, as this
dissase is considered one of the most important
production constraints in the warmer bean production
zonies, More detailed studies will be made on drought
tolerance since the target area study has identified the
importance of this factor. Tolerance to low P, soil

acidity, and the combination of these two with low
fertility will aiso need further efforts, especially for the
Brazilian production situation. Screening for more
stable rust resistance will continue receiving high
priority.

Until now no traits have been identified that
influence vield potential. Research in physiology based
on genstic variability identified in morphology and
other characteristics will receive increased attention.
This is especially appropriate as genetic variability and
methodoiogies are available for meeting the Bean
Program’s main objective of developing lines with
multiple pest resistance.

The germplasm development flow will be further
improved expecting national programs to participate
more intensively.

With an intensive collaborative network presenily
operating in Latin America, the program intends to
direct part of its efforts 1o Eastern Africa, the second
most important bean production area in the tropics.
This outreach activity will be based on results of a
regional conference to be held in Malawi in March
1880 on bean production potential in that area.
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APPENDIX A

Description of growth habits of Phaseolus vulgaris L.

used in this Annual Report

TYPE |- Determinate growth habit;
reproductive terminals on main stem;
with no further node production on the
main stem after flowering commences.

TYPE N: indeterminate growth habit;
vegetative terminals on main stem with
node production on the main stem after
flowsring commences; erect branches
borne on the lower nodes of the main
stem; eract plant with relatively com-
pact canopy, guide development
variable depending on environmental
conditions and genotype.

TYPE lia: Indeterminate growth habit;
vegetative terminals on the main stem
with node production on the main stem
after flowering, relatively heavily
branched with wvariable number of
facultatively climbing branches borne
on the lower nodes, main stem guide
development variable but generally
showing climbing ability.

TYPE ilib: Indeterminate growth habit;
vegetative terminals on the main stem
with node production on the main stem
after flowering; relatively heavily
branched with variable number of
facultatively climbing brances barne on
the lower nodes; main stem guide
development variable but generally
showing climbing ability.

TYPE IVa: Indeterminate growth habit;
vegetative terminals on the main stem
with heavy node production after
flowering commences; branches not
well-developed compared to main stem
development; moderate climbing ability
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on supports and pod load carried evenly
along the length of the piant.

TYPE IVb: Indeterminate growth habit;
vegetative terminals on the main stem
with heavy node production after
flowering commences; branches not
well-developed compared to mainstem
development; strong climbing tendency
with pod load mostly borne on the upper
nodes of the plant,

NOTES: The growth habit classification
has been expanded for the climbing
types since the 1977 Annual Report.
Type Himateriais with sometendencyto
climmb are now recognized as Type llib
and Type |V has been divided on the
basis of vigor and pod distribution,

The most wmportant distinguishing
features of the growth habits are as
follows: terminal raceme on main stem
for Type |; indsterminate with erect
branches for Type H; indeterminate with
prostrate branches for Type llla; indeter-
minate with semi-climbing mainstem
and branches for Type Hib; indeter-
rminate with moderate climbing ability
and pods distributed evenly up the plant
for Type IVa; indeterminate with
aggressive climbing ability and pods
carried mainly on the upper nodes of the
plant for Type Vb,

Growth habit is not necessarily a
siable characteristic since changes in
growth habit may occur from one
location to another. The classification of
growth habit for a particular genotypeis
only useful in a defined environment,
particularly with regard to climbing
ability.
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Appendix B.

List of CIAT accessions of Phaseolus referred to in the 1979 Bean Program Annual

Report.

G number Identification and/or local register Source
00022 Pl 136677 United States
00023 PI 136678 United States
00122 Jatu Rong (PI 163120} United States
00124 PI 163372 United States
00159 Cali Fasulya (PI 165078} United States
00445 Guz (Pl 173766} United States
00574 Tombul (PI 177032) United States
00677 PI 181892 United States
00685 PL 182007 United States
00983 Pl 224738 United States
01248 Pl 200947 United States
01401 Pl 224743 United States
01753 Negro (PI 308909) United States
01821 F. Garbancillo (PI 309805) United States
02005 Pl 310739 United States
02006 PI 310740 United States
02047 Pl 310805 United States
02115 PI 310878 United States
02165 PI 311781 United States
02227 PI 311861 United States
02258 PI 311904 United States
02303 Pl 311959 United States
02326 PI 311991 United States
02327 PI 311992 United States
02333 PI 311998 United States
02402 F, Garrapate (PI 312092) United States
02512 PI 313592 United States
02525 PI 313624 United States
02540 PI 313653 United States
02545 PI 313658 United States
02552 Pl 313665 United States
02618 PI 313755 United States
02764 PI 317586 United States
02801 F. Almendrilla (PI 319597} United States
02839 Amapolo de Camino (PI 319642} United States
02858 F. Zacaticano (PI 3195665} United States
02959 Pecho Amarillo Guatemala
03131 F, Negro Guatemala
03144 Jamaica Guatemala
03159 V. San Ilsidro Media Guia Guatemala
03352 Puebla 151B Mexico
03366 Puebla 240A Mexico
03371 Puebla 298 Mexico
03445 Guanajuato 22 Mexico
03451 Guanajuato 116-A Mexico
03467 Michoacan 3] Mexico
03607 cC.C.G,.B. 44 Venezuela
03627 5-182-R Venezuela
03689 $-31552 Yenezuela
03719 Mexico 12-1 Venezuela
03762 Negro de Guatemala Venezuela
03781 Veneczuela 22 Venezuela
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Appendix B, cont.

G number Identification and/or local register Sourcee
03790 Venezuelzs 46 Yeneczuela
03800 Venezuela 72 YVenezuela
G38G7 Brasil 2 Venesruela
03834 51051 Venezuela
03843 Seminole Venezuela
093872 Trujille 3 Venezuela
04000 Nep-Bayo 22 Costa Rica
04017 Feijao Carioca Costa Rica
04120 Ignacu Costa Rica
G483 50580 Costa Rica
04211 Venezuela b6 Costa Rica
04346 Michoacan 50 Mexico
04421 5-630R Losta Rica
04446 Ex~-Pusbla 152 {brown geeded} Mexico
84445 Ex-Rico 23 Colombia
(4452 ICA-Cuali Colombia
04454 WCA-Tu Colombia
04459 Nepw2 Costa Riea
04461 Porrillo = | Costa Rica
04464 Tarrialba 2N Costa Rica
04489 Culiapa T2 Guatemala
04523 Linea 17 Colombia
04524 Linea 29 Colombia
04525 Lines 32 Colombia
04567 Ant, 130 Colombia
04637 Cun, 115C = Arbolito Colombia
04682 Nar. 23 = Matahambre Colombia
04835 Puaebla 56C Blanco Mexico
05054 H+1 Mulatinho Brazil
08059 H-& Mulatinho Brazil
05066 BRZ.374 Brazil
p5158 Bizo de Quro 1445 Brazil
05369 BRZ-976 Brazil
05201 Mexico 528 Brazil
DAZ13 I-113 Brazil
054468 NH-697 Costa Rica
05652 Mexico 309 El Salvador
05653 Eevador 299 El Salvador
05701 Raojo 70 El Salvador
05702 Cargamanto Colombia
05712 Comp. Chimaltenango 3 Guatemala
05762 Jalisco 33 Mexico
05764 Mexico & Mexico
06533 Vermelho United Kingdom (England)
08042 GPL-1 Kenya

108



‘W\'ulmw.\.n:-” o

e

i el i e

PUBLICATIONS

Alvargz-Ayata, G. and H.F. Schwartz. 1979, Preliminary in-
vestigations of pathogenic variability expressed by /sariopsis
griseols. Ann. Rep. Bean Improv. Coop. 22: B6-88.

CIAY. 1979. International Bean Rust Nursery Results 1875-1976.
Series 20EB-1, Centro Internacionat de Agricultura Tropicad,
Cali, Colombia, 19p.

CIAT. 1879 International Bean RBust Nursery Results 19771978,
Series 20EB-2, Centro intarmacional de Agriculturs Tropical,
Cali, Colombuia, 25p.

Graham, P.H. 1978, Production problems and possibilities ior the
common bean (Phaseolus vuigaris 1.} in Latin America. Thirgd
World Agriculture 1, No. Z: 12-16,

Graham, P.H. 1978 InHuenge of temperature on growth and
ritrogen fixation in cultivars of Phasecius vulgaris L. inotulated
with Rhizobivm, Journal of Agricultural Science (Cambridge)
93: 365-370.

Graham, P.M. and Rosas, J.0. 1979 Phosphorous fertilization and
symbiotic nitrogen fixgtion in common beans. Journal of
Agronomy 71, 000-000.

Kretchmer, Paul J., D.R. Laing and D.H. Wallace. 1873,
Inherifance argi morphological fraits of a phytochrome-
controlled single gene in bean. Crop Science 19: 608-647.

Lozano, J.C. and H.F. Schwartz. 1379, Constraints to digease
resistance in various food eraps grown in Latin Ameriza. Paper
presented at IX International Congress of Plant Protection,
Waghington, D.C. Bp.

Sanders, J.H. and H.F. Schwartz. 1974, Bean production and pest
constraints in Latin America. fn Bean Production Problems:
Dizease, Insect, Soit and Climatic Consiraints of Phaseolus
vulgsris. HF. Schwartz and G. E. Gelvez, eds. Centro
Inlernacional de Agricultura Tropical, Cali, Colambia. pp. 1-14.

Schwartz, H. F. 1978, Miscellaneous fungal pathegens. /n Bean
Production Problems: Disease, Insect. Soil and Climatic

Constraints of Phaseolus vuigaris. H. F. Schwartz and 4. E.
Galvez, eds, Cantro imernacional de Agricultura Tropical, Cali,
Colombia. pp. 1271582,

Schwartz, H. F. 1373 Miscellaneous bacteriad diseases. /n Bean
Production Problems: Disease, Insect, Soil and Climatic
Constraints of Phaseolus vulgaris. H. F. Schwartz and G. E.
Galvez, eds. Centro internacional de Agricuiturg Tropical, Cali,
Colombia. pp 173-184,

Schwartz, H.F. 1979 Miscelaneous probelms, /n Bean Production
Problems. Disease, insect, Soil and Climatic Constramts of
Phaseolus vulgaris. H. F. Schwartz and G.E. Galvez, eds.
Cermre Internacional de Agricultura Tropieat, Call, Colombia pp.
327.340,

Schwartz, H. F. and G. E. Galvez. 1975, Resultados del Vivero
Internacional de Roya de! Friiol en América Latina. Paper
presented at 25 Reunion Anual del PCCMCA, Tegucigalpa, D.C.,
Honduras, 19-23 de Marzo.

Schwartz, H.F, and G.E. Gaivez (Editors). 1979, Bean Produttion
Probiems: Disease, Insect, Soil and Chimatic Constraints of
Phaseolus vuigaris. Centro Internacional de Agricultura
Tropical, Cali, Colombia, 424 p.

Schwartz, H. F. and J. B, Steadman. 1973, White mald. /n Bean
Production  Problems: [isease, insect. Spil and Climatic
Constraints to Phaseofus vulgaris. HF. Schwartz and G. E
Galvez, eds. Centro internacional de Agriculiura Tropical, Cali,
Colombia. pp. 111-126.

Voysest, 0. 18738, Resultados del Primer Vivero Internacionst de
Rendimiento y Adaptacion de Frijol fPhaseolus vulgaris LY Serie
20582-76, Centro Internacional de Agricultura Tropical, Cali,
Colombia. 202 p.

Watars, L. Breen, P.J., Mack, Y.H. J. and Graham P.M. (880}
Distribution of ¢ iabelled photoayrithate and nitrogen {ixstion
in Phaseofus vuigaris L. Journat of Horticultural Sgience {in
press).

109






PERSONNEL

{as of December 31, 1979)

Senior staft Susana Garcia. Ing. Agr., Agronomy
Aart van Schoonhoven, PhD, Entomologist Upali Jayasinghe, BS, Plant Pathology
{Coordinator) Mary Katherman, MS, Plant Pathology
Jeremy H.C. Davis, PhD, Breeder/Agronomist Julia Kornegay, MS, Breeding
Guillermo G. Gélvez, PhD, Regional Coordinator +  Jeffry W. White, M8, Plant Physiology
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