










































































































































































different systems production and technologìes for 
these crops are in Table 67, The 
levels for were the mean values 
01 the larm wìth farm in 
ðgronomy yields 8re based the farm trial yields ín 
1978 and t/ha forthe 

farmers' and farm 
trials, Considering only farmers' practices the maíze
bean association ìs more prolìtable than monoculture 
beans wìthìn the range 01 expected price ratìos 01 

and beans. However, new agronomíc 
technology makes monoculture bean productìon more 
profitable than the association even at low 
bean: maize price ratìo 01 3:1 , 

Besides greater prolìtability wìth techno
logy, there are two other hypothesized reasons for a 
prelerence 01 larmers lor the maize-bean 
association over monoculture , First. since larms need 
to maize for human and animal consumption. 
beans a (Jood 
and Second. at low levels 
multiple cropping may 50me ìnsect and disease 
problems in both crops 

bean prices and a 
shift to monoculture bean productìon ìs expccted as 
part 01 the to hìgher value products jn southern 
Huìla 

Effects of Different Factors in 
Huila 

1979 farm trials were en 01 1978A 
and the use 01 farmers' seed wíth and 
without varíous seed treatments with thiram and 
carboluran; (2) the applícation 01 herbìcides; (3)the use 
01 clean seed produced ìn Dagua, Valle del Cauca. 
under írrigation wìth and heavy chemìcal 

and (4) the use 01 a new varíety, BAT-47. 
selected as the best red-seeded variety ín the 
Bean Program's 1977 

In yield for beans. (1172 
kg/ha) were slightly higher than ìn 1978, The 
ìmproved agronomy technology gave almost identícal 
mean yíelds to those obtaíned ìn 197B. Better 
agronomy wìth farmers' seed ìncreased yìelds 31 % on 
farms wìth no lertility problems as compared with a 
50% yield increase obtained last year. Better 

density and 
low soìl 

20-60-20 NPK fertilízer, and better agronomy 
creased 19% compared to a 43% for 
Sínce curatíve was not necessary thìs year in 
most larm trìals (83%), the better agronomy had very 
low ìnput costs on the majoríty 01 farms not 
requíring lertilizer (Fìgure 51) 

Tabìe 67. Farm income and yìelds öi varíous bean produc: tíon sy5tems ln Huila. Colornbia. 

Farmp. fs l fields 

Monoculture bush beans 

bean assoc: ìation 

(! 978A .nd 1979A) 

Bean monocuHure 

New lechnotogy -

Maize 
yields yields 

11 78 

780 

1500 

Farm im::om.e 
1978 1979 

(4.5:1 price 

Z2 , S38 

16, 098 Z5 f 

18, 973 36.973 

1 Farm income 15 deíined as tótal revenne costs lai:>or costs price:d at 
the market rate for The 3:1 príce refe- rs to Col. and Col. 

maìze n J.n 1 prices remained went up to 
kg. The price íor beanø in 1978 -.vaø low and in was unusually Over 
the laøt 20 years in price fluctuated bctween ratio8. 
US$l.OO), 
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Herb問:亞eanda 甜甜 treatment wíth thiram h縛。nly

a small effect on yield卷 however， the herbicide 
trealment also reduced the number of w棚dings.
τhese inpuls were profitable on both farm typ船 and

the return on investment was high even though the 
ab曲lute increases in net in∞me were small (Table 
68). 

There was a further yield increase Irom the use of 
the new variety BAT-47 on both soil types. with high 
levels of chemical inputs. However. there was a 
substantial price discount of 66% due 10 small seed 
size 01 this variety even though color is almost the 
same as that of larmers' seed.τhis discount was the 
subjective assessment 01 bean wholesalers in 
southern HuilaτaSle preferences by seed size are 
clearly an important economíc consid軒剖時n.

There was no yield advantage 如 "clean seed" over 
farmers' seed. The additional yields from the fertilizer 
時spon韓 abo時 the 20-60-20 kg/ha 時te on the low 
lertility 如ils an臼bo鴨 zero on the other 鉛ils dìd not 
pay for the increased cost 01 fertilizer 

Introducing new 油chnology

u絨服ing linear programming, model farmsofthe two 
principal farm sizes producing beans were con
strucled. B閥ides present activities the model was 
allowed 10 choose new bean technologies. The income 
increase from improved bean agronomy is not as large 
帥的@川crease from new coffee technology on the 

small farm. Moreov軒， the rate of return on capital was 
low 111 %) for the new agronom間愉chnology forbeans 
lTables 69 and 70). 

One of the principal problems of bean production 附
the príce collapse at harvest.ln threeweeksduringthe 
harvest period in 1978A. the purchase price for beans 
lell from Col.$32 to $20/kg. Bean seed in 1979A sold 
for over Col. $40. low cost on-farm sto陪ge technology 
is available and has been farm tested in various 
reglons.τo interest farmers in the new agronomic 
technology it may al部 be nec臨時ry to íntr紛叫e

Impro時d storage. With slorage pl閥 new agronomy ín 
the models. 們∞me íncreases were 如bstantiaL

Moreover, the rates of return on capital increased 
substa叫ially 10 33 and 69% in the two farm 部掛Sw啪
啪Iy 50% slorage. Increased credit is n酹峙蹄ry on 
both farm sizes 10 inlroduce the new technology 

In summary, the línear prog均mming results indicate 
Ih.揖 profít ma甜甜zing farmers will choose new bean 
technology and ìf combined with storage and credít. 
subs祖悅ial increases in íncome with hígh ra臨S of 
return are pos割ble

Restrepo 

The Restrepo region ín the Valle del Cauca, 
Colombia, ís not an important bean production area as 
beans and cassava are produced on a 5mall scale 
principally for family consumption. The principal 
activity on Restrepo farm is coffee comprísing from 85-

Table 68. 且eturn on lnve,tment in new tech血>logies íor two dü!erent Boi1 fertility conditíons in 
80uthern H泣jla U979A)_ 

Inc.reased net income2 (Col. 事}

工及creaeed cOsts {Col.. $) 

Return on additìonal 瞬間拿閑問缸

Enc開ased net income 
!n<:1:"êaaed (;08t 

Farmers seed Herbícide -
Zmp:rovèd ãJ(I"O益。mv 晶iram 盼你言loloe:v1

No 60il problem Soil Problem No 禱。il problem SoH p::roblem 

11 , 329 5 ，草草莓 3, 021 1, 907 

3, 917 忌 ， 342 .333 .301 

0.89 。.87

1 The herb i.dde-出廿11m technQlogγal$o includes farm.ersl seed and improved agronomy. 
Z Im:reased net income =: IJ.Y.P - lncreased c08t8, where .ð. Y 16 increaeed yields and P i5 the price 

received by farmers for 隔開5.
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Tabt" 的 Potent抽 in∞me.. credìt 時屯uirements ， and returns from var íous new 組chuologíes on 
small íarm.s (typ闊前缸扭。f2.4ha)i恐怕的hern Huila determined hy a linear programrni呵
rnodel. 

1 
Tra通ìtional c ropping With improved tech∞10眼

Farm income (Col. $)主

lncome incre a. se 吸}

Capital borrowing (Col. 事}

Return on an additional 
unit of capital 

conditionø 

76 ， 79島

9, 333 

A 

1 串串， 881

39.0 

1 車.. 593 

0.11 

B C D 

I1 車， 319 134, 519 155 , 219 

11. 0 14.0 15.0 

26 , 532 30, 000 30, 000 

0.11 。.33 昏 .6字

1 lmproved 胎chnolo車y: A = catu :rra cofíe:e high tech泌的。喜y; B ~ A + monoculture beanø and 
improved agronomYj C = B + 5聶哥島 øtorage; and D ;: B + 1 O~生 storage. 

Z Cot. $40 認 US$I.00.

92% 01 larm income. However. 會estrepo is a marginal 
coff輯都自 due to les鶴，問infall than the primary 
coffee regions. With the on-golng rapiddiffuslon of the 
higher yielding C都urraco刊ee varíety ín Colomb悶.and
the ímp制ding decline 01 the world coff牌 price. a 
substantíal realc訓cation 01 coffee to the optimu舜lC酒ffee
arees wíth the lowest production costs ís 制pected

銬。nce. there is an íncreasíng concern in Colombia lor 
the 55% 01 the colfee larms loca梧d ín margínal coflee 

areas*.τhe programmíng analy剖s here eval uated the 
的come elfect 01 a falling coflee príce and 01 a shíft out 
of coflee productíon ínto new bean technology lor thís 
type 01 何\argína I coflee area. 

These 8stima祖s and m帥t of the 梅lIowir可 rnform制峙n In this 
闊前ion were taken from M. S祖bîle， An Economic An甜ysíS of 
Oive時iftc8tíon in a Margin甜Golfee R開ion， Unpublish秒d MS 
的輔嗨. Uni四rsíty of Guel阱， in pr甜甜S

Table 70. PO蜘就i81 income , credit requirement&~ and return from various new te(:hnologiea on 
med帥m {arms (typical 副翩。，[ 15.8 ha) in 80U臨ern Huila dete :rmined by a linear 
programming m'叫el.

Traditional cropping With improved technolo輩革1 

conditione A B c D 

Farm income {Cole$}Z 18Z , 380 Z48, 780 Z6'善，直直 7 Z串轟， 6單位 332， 5色色

Inc:ome increa.e 惕} 36.0 6.0 9.0 15. 。

Capital borrowìng (Col. $) 進1 ，主Z3 75 , 000 哩。， 000 90, 000 90 , 000 

Return on an additional 
unit of capital 告，是1 0.Z7 0.69 0.87 

1 Improved techr祖1。直y: A = Expa.nded area of pre8ent activit硨的路= A + monocuUure beans and 
improved a.草ronomy; C 爾 B +鯽~肘。ra伊""垂 D 路 B + 10錄像torage.

Z Col. 科o = US$I. 00. 
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M都ginal colfee areas appear to be prime areas for 
the expansion 01 bean production. They have adequate 
temperature and rainlall conditions lor beans. The 
predomìnant small farmers have marketìn嘗

knowledge, obtain cred性， and utilize fertilìzer and other 
chem間als on their coffee. Since beans generally 
reqUl時 good management and moderate input use, 
th的 experìence with c。仟ee is more useful than 
experience with some other grains. Since coflee has 
very high labor requiremen阻， the labor availability by 
season and the effectiveness 01 herbicide use on the 
beans need to be evaluated. 

Factors potentially const悶悶的9 bean production in 
Restrepo are disease (anthracnose. an嘗ular leal spot. 
and rustl. 的sects (Empoasca kraemeriJ， 師il lertility, 
low mean P levels 01 2.5 ppm, an善惡easonal labor 
shortages during the coffee harvest 

Effects of Different Factors in 
Restrepo On-Farm Trials 

Monoculture bean y捕Ids with larmer's practìces 
were reasonably high (1 tlha). A 34% 的crease in yield 
and net income was obtained when larmer's seed was 
combined with improved agronomy. which included 
higher plant density. application 01 micro-nutrients. 
timely weeding. and benomyl spray lor anthracnose 
control (Table 71). The effect 01 improved agronomy 

was less in the Rest伺po trials than in H掛la.ap咎辭@惜Iy

due 10 Ihe r亨、ore pressing soil constraints in Restrepo. 

At very low P levels in the 50il in Rest時pothere was 
an excellent response up to 500 起事。f 10-30斗。Ihaof
NPK. At the highest fertilizer level (the most profitable 
treatment) larm yields increased 94% (1 .94 I/ha) 

The herbicide results indicate Ihe need lor region 
specilic herbicide trials before including this input in 
the larm trials as was done for Huila in 1978B. If the 
approprìate herbicide had been available for Restrepo 
giving Ihe S8me y惜Ids as the equivalent tre8tmen! 
without herb唔ide. then according 10 t如e programmìng 
時sults. bean area in new 梅chnology would have 
increased by 0.1 ha 00 small farms, 0.4 ha on medωm 
farms. and 1 .65 ha on large farms. Ihereby increasing 
farm income 3.7-4.4% on the various farm sizesτhere 
柚措S no effect lrom clean 歸ed appare成Iy due 10 the 
inability to ∞ntrol the aphid carrier of BC紛Vby
rogueing. In spite 01 seed pro譜 uction under irrigation 
and with rogueing the incidence of BCMV ranged from 
25 10 40 percent. 

E何ect of New Bean Technology on Income 

The program悶、i ng model enables the selectìon ofthe 
profit maxìmizing farm plant including the new bean 
technology. With a falling coff帥 price new bean 

Table 7). Yi('ld l;ô, profitabilitγ13m! cost績。f va. riOU$ technologie 穆 in Restrepo uøîng the bean 
variety D時<0μCalima {l 978Bl. 

TZ clean seed 翰 improved 時間鈍。即y

τ3 c: l e-an secd1 輛 50 kg P20S/ha (1 67 kg/ha o{ 10_30.10) 

T4 clean aeedl - 100 kg P20S/ha (333 kg/ha oI 10-30-10) 

T5 clean seed1 咱 100 kg P Z OS/ha, herbicide 

T6 cl時n seed 1 酬 150 kg P20S/ha (500 kg/ha of 10-30仆。}

τechnology tevel 

T 0 !armer$l pr側重iC E: S

T) farrners' seed .. improved 呵ronomy

主
的
一
Z
L

LhmM 
a思
，
r
m
r

、

iLMG 
Y
K

一
。

il Net income Input cosU 
(Col. $) (Col. $) 

13 ， 7事Z 1 岳， 257

1341ab l 皂， 340 21 , 890 

1254& 13 ， 2串串 24, 340 

1547abc 23, 022 23, 373 

1842bc 30, 157 25, 103 

1531 abc 21 , 757 24, 173 

19也20 31 , 420 26, 840 

Also 叫i1ize improved agroDorny practice&: higher plant densitieø, micronutrienl applìcation8, 
and benomyl-sprays. Clea巫師ed refers 抽 seed production unde:t irrîgated c:onditíona wìth 
rQguelng~ 

Z Figures lollowed by the samc let1erø are not signü比如，tly different at a 0.05 level. 
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technology can redl品.說1I nOI eliminate the abrupt 
farm income declí桶符的le 721. On all farm sizes 
traditional coffee 8rel is replaced by beans 
predominantly with new 扭tchnology. Due 10 greater 
credit re學trictions th. 第mell f.rmer does not use the 
highest fertilizer level whereas the medium and large 
larmers move rap治Iy i肘。 this high fertilizer alter. 
native. The rates 01 return on this shift from old cαffee 
ìnto new bean t研hnol句y are very high -1 30%側 the
small larm and 50% on the medium and large farms 
The area increases of 終ew bean technology are not 
dramat悶 bUI returns are 如bstantial and occur on all 
farm sìzes. 

In summary, the agronomy and Ihe programming 
時sults indicate the profitabilìty 01 new technology in 
bean production in marginal coffee areas. This 
technology ìncludes chemical control 01 anthracnose 
and Empoasca, hìgher plant densities, and high P 
levels in combined fertìlizers. In 1979B the Federaci的
Nacional de Cafeteros (FEDECAFE), CARE. and Abonos 
de Colombia (A80COL, a Colombìan fertìlizer 訊。m.
pany)are ∞lIaboratìng 10 support dem加st陪tion trials 
01 th賠 new bean technolo嘗y ìn Rest時po.

Antioqui紛
的 Carmen， in Anti叫uta. 惜 the principal reg舟n

Table 72. Chan串es in incon三e and bean a.nd coffee are傘$. capital .r e屯uir學彷主ents and rate of retllrn 
on capita.l on ømall_ med措ma叫‘ large farm氧論 a marginal coCiee re喜ion with the 
ava. ilab泌ìty of new b4an technology. 

Farrn .size 
Sma.ll fa l'm Medium farm Large farm 

(Z.5 ha.) li:里!!!.l (1 6.5 ha) 

lncome increase1 

(Col. $) 14, 350 主耳， 000 5忌， 250
{恆} 23 32 5♀ 

Chan車e in coltee area (ha) - 1.35 - 1.4 - 3 

Chang甜 ìn bean 轟rea (ha) 

Fir的肘m脅 øter + .7 + l. 4 手 3.4

Type or t.chnology Fal'm.ers' technology High 1'ertUizer High fertilizer 

Secónd seme .lter 可P .7 + 1 + 1. 2 
Type of technolo草Y Moderate fertilizer High íertî1izer High fertílìzer 

Change in capital :requirem單位，

(Col. $) 21 , 800 49, 400 II 且.800

i嗔} 51 32.5 36 

Rat韓 of return on capital 1.3Q 0.49 0.50 

Source:: Data Írorn M. Stab i1e. An Econ飢nic Anatysis of Diversìficatîon in a Mar車站站 Cofíee

Region. Unpublbhed MS thesis, Guelph Univereity, Guelph, Canada, 19串O.

1 The încome íncrea.e l5 from the bean diversiíic前ion shou l.d be compared wìth the ìncome decreases 
from the faUin草 co{!ee price of Col. $口， 000 on the 8 1)'湛江 íarm， Col. $紹.500 on the rn叫ium farm 
and Col. $64, OOQ on 臨. large farrn. c至ence ， the effect of diversific剖油n oí a margin造成 coíIee
reg油畫完惜 to mod.rate the impact of falling coffee prices. The net change in fa :r m i研制訂e consid肘，

祖g both chartges wa. 刊. 8~時， _1.4'. , 祉nd -4. 8~志 01>廿三e three farm øizes. Hence.. the new technõlögy 
helped ofíoet 前硨 IaU油轟 eoffee pric;e but d i.d not inc rea..e 詢問認祖 except on the smaH fa.rm. 
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producing beans in Colombia; Antioq山a produces 28% 
。.1 Colombian bean production. EI Carmen is a small 
larmer region with a predorr可 inant rotation 01 two 
cycles 01 potatoes, two years 01 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 
inlluenced by the need to support this aggressive 
climber. Maize is planted in holes at 0.9-1.0 m 
spacings with 3-4 plants per hole and 1 m between 
rows. A tall , strong-stemmed local maize is prelerred 
over higher yielding new varieties because maize 
yields are not very important in th阻 system where a 
price ratio 01 up to 7:1 exists lor the bean:maize 
ratio. Bean density is low (22 ，α)() plants/ha). High 
chemical and organic lertilizer levels are applied lor 
building up soil lert圳ty and improving texture 
Anthracnose appears to be the principal constraint to 
increasing yields. BCMV, Empoasca, oidium, angular 
leal spot and asochy1a leal spot are Irequently 
observed. Farmers spray lungicides (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 01 568 
kg/ha lor Antioquia (F旬ure 52). However, in EI 
Carmen, the most lertile and best administered region 
in this bean production zone 01 Antioqu帽， yields are 
estimated at 1 t/ha. With better agronomy, principally 
the substitution 01 benomyl lor maneb, mean y間Idsol

1.55 t/ha were obtained. Combining higher dens自ty

(66,000 plants/ha) with benomyl applications in
creasetJ yields to 2.1 t/ha. The high plant density 
required a reinlorcing with stakes and thus cultural 
operations became more d咐icult and disease risk was 
increased. Even with the application 01 benomyl and a 
lower than normal rainlall the incidence 01 anthrac
nose in 1978 was signilicantly correlated with the 
density actually achieved 

Changing the lung阻ide Irom maneb to benomyl 陷 a

very lowcost innovation. However, inputcostsare h旬h
in this higher density system (Table 73). Increased 
plant density and improved agronomy doubles larm 
income Irom Col.S35，∞Oto $74，0∞ with an increase 
in input costs 01 $11 ,000. Since staking is the principal 
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component 01 increased costs lurther economies may 
be pos副ble with modilications in the spacing between 
m前ize holes Irom 90 to 45 cm instead 01 staking. 

Both the new variet陪s and inoculation still have 
technical problems to be resolved belore they will be 
competitive with the above practices 

Yialds 
(kg/ha) 

2168. Soed producad .t CIAT 

Yield 
i間相... 

(kg/ha) 

2136. 
High danlity. Appropriata chem祖.11

32 

Farme間， .oed 
High danoity 681 

Apprcp吋ate ch.micall 

1666b 

Farmers' seed and p岫ntden甜甜
Appropriata chemi圓l﹒

566 

100。

Best farmer yi國d.
19788 432 

668 

Meanfarm 
yields In EI C﹒闕，帽"

(1976) 

, Figure.t帥lowad by tha 18m﹒胸前.rarenotligni僑個ntlydifferent 
at.O.06 1ev.l 

Figure 52. Effe前S 0' improved technol呵y on bean yields in the 
on-farm trials in FI Carmen, Antioqu唱 (19788)



Costs and benef的 e o{ prcscnt farmers l practice .e eomparcd to thör.e of improv吋 techl101ogìf:' 8

in El Carmen, Antloquia (l 978B). 
Table 73. 

Farmers l seed, 
higher density 

+ appropria.te ehemicals 

Farn1era l 社ensity

a必d seed 
主l!P.ropriale chemicals 

Beet fa l'mera' 
主ractices

旱， 1361 ，草草$1, 000 Yleld. (k軍jhal

守在， J 20 69，導754弓， 000Cirose revenue (Col. $) 

21 , 736 J2 , 631 10, 271 Variable cost. (Col. $11 

7位 ， 38457, 344 34,7Z9 Net ìncome (Col. $) 

17, 040 

9.105 !n<:rease ìn co.a t .e ，Col~ $) 

1 1ncluded labOT but nu cha r伊 for lan益 øervices o.r depì.'叫 i.lion on the 8imple toots. 

22, 615 

2, 360 

Increase in net íncome (C叫.的

Experim棚"
副割掉n yleld 電

會V蟑1.

non.black bu甜1 beans' 

New agronomy 關

妞rm 制perin神nts

IIlgh 穹@時iI恥ation

in Rest，可.po

o. high d棚"時

2 
in An1這。早晨麓 197過

幫øwog時鈍。my

妞m、8l<per融鴨"轉
In H硨扭

{電 9780幫會d 1 車?單}

3 
Monoculture be輔相附抽V

bean yí.ld. a 
Hul幅. Re't帥po.1‘削k糊M﹒

(1 97串 ond 可串791

已
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Conclusions 

Improved agronomy ín\lol\l ín當 low ínput use ín Huíla 
and moderately hígh input use ín Rest時po and 
Antíoquía was profitable and would be adopted by 
profít maxímízíng larmers ac∞rding to the model 
results. Alter a year and a half 01 testing dífferenttypes 
of improved seed íncludíng clean seed on farms ín 
three regíons over two 時asons， ít appears reasonable 
to conclude that without the BCMV 時sístance. clean 
時ed has no e∞nomíc ímportance, i ,e., the observed 
yíeld 9制硨譜。 not justífy the c05ts whích would be 
íncurred by natíonal ínstítutíons ín producíng clean 
揖ed or other types 01 ímpro\le垂 5eed ， Wíth BCMV 
時sístance ìn a new \laríety, ít wíll be n酷的蹄ry to 
further e\l蜘ate the seed quality effect at the farm 
le\lel. ι。相
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、 Mean yielda 剖曲8 輛p 攝電Jht non.btack 揖lection8 in CIAT in 
1979 

Fígure 53. bean yields in tarmers'fjeld$;on.悟rm expsnment:先and

experimental statíon 

The present yíeld gap between mean Latín Amerícan 
bean yields and CIAT experímentalli nA yíelds in 1979 
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 explaìned as the díflerence 
between bean yields at low density in associatíon (the 
system predominatíng ín most regions of Latín 
Ameríca) Rnd in monoculture wíth hígher densítíes 
already four地 on better larms, Secondly. a 1 t/ha 
difference can be obtaine垂 from ímproved agronomy 
w詰h the farmers' \laríetíes. A 0 , 5 t/ha yíeld íncre蹄e

can be obtaíned princípally wìth better agronomy 
wìthout utílízí n誼 hígh input le\lel5, Another 0.5 t/ha of 
the ímpro\led agronomy included relativ遭到γ hí詞 h input 
levels, Nevertheless, new experimental lìnes with 
resístances to díseases or insects or lower P re-
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qUl rements coul位 potenlially sub翁titute for some ofthe 
higher cost agronomic p時ctices ， Finally, the variety 
eftec! is another 0 ,9 t/ha a容 shown in the 1979B 
results 

Inoculatíoηíncorporation 01 new expenmen!al 
Iínes, and dífferent croppín當 sys!err穹s in bush beans are 
technological components that SIi11時悶部n to be 
evaluated 

SPECIFIC SτUDIES 

τemperature Ad為叭叭ion

Two hundred ar.d fífty selected 9軒mplasm

accessions and advanced breeding lines trom all lour 
9ro、IV!h habíts were planted at live Colombian locations 
(Iatitude raoge from 2-60) with different temperalure 
regímes, through adequate irrigation and fertilízation , 
the physíologlcal effects 01 temperature adaptalíon 01 
PνυIgaris L. could be studíed 

Table 74 summarízes selected yield data lor the five 
locations. The yíeld 01 the five highest yíelding 
materials at each location 揖 shown lor all five 
localíons , These materíals were chosen 10 illuSl悶te

the ínteractíons and adaptation components that are 
occurring. Large breaks in adaptatíon occur at both 
temperature 時9íme extremes (1 3 個 1 器。 and25 心 270C) ，

τarget area study data (Fígure 54) show th綾t the 
maJorílY 01 beans ín Lal的 Ameríca IIre ín fact grown 
between the temperature ran當e (18 to 2話。C) of the 
ad部tatíon breaks ob蹄W甜 At lhe very low 
lemperalure síte (Pasto) all adaplalíon groups produc
ed a lowor noy掃地 Only 67 ofthe 250 entries actually 
5et 甜甜 wíth faílure occurríng at all 時productive

5tagesτhe break ín adaptatíon was nol晶§時atfortt糟

hígh temperature síte , In general. m齡er措Is of gr酬的h
habítτype IV produced higherγields than the other 
lhree growth habit types in lhe moderate and low 
lemperalure locatíonsτype I material p軒forme挂 well
un性研 the lowtemperature cond闊的ns and Type 11 尉 the

high temperature locatíon , Materíals such as G02227 
(IV) and G03451 (IV) are adapt甜 well for moderate 嗨
low temperatures. Wíde adaptatiolõ Irom low to high 
temperatures was lound ín G05653 (1的 which 
perlormed well al all lhree locatíon5. Adaptation for 
very low and very high temperatures seems 10 be more 
specilic , 01 600 materials planted in a recent experi
ment al Pa5to, there are línes 01 Type 1, 11, and 111 
exhibiting adaptatíon to very low temperature w時h
expeflrr、enlal yíelds near 10 2 tlha 

94 

A summa呵。1 lhe yield component data lor the fíve 
adaptatlon groups ís presenled in Table 75, AII the 
selected mateflal showed a delay ín flowering at low 
temperatures. Under these cond巾。os ， material 
adapted to moderate to hígh temperatures exhibited a 
greater delay than the low temperature materíal. It 
should be noted that the photoperiod was essentíally 
equal at all locatíons, Sínce these lines vary in their 
sensilívílY to photoperiod the data strongly suggest 
that an ínteract也n between temperature and 
photoperíod exists which causes flowering delay 
Future screeníng methods for delay in flowering 
should ínvolve the two envíronmental conditíons, A 
del卸的 phy晶。109ícal maturily occurred for all 嘗roups
under lower temperature5 not only due 10 lale 
flowering but a慨。 bya扮 exces5íve number of unlertíle 
pods produced, Thís 描 evídenl from the data 00 the 
mo性erate adapted group where a large number of pods 
an謹 few 鞠eds p軒 pod were produced al the low 
lemperalure locations, At the hígher lemperature sítes 
the number 01 seeds per pod were high but yield was 
時加ced 社牌 lolew 如mbers of pods even though the 
plants had the same floweríng períod as in the 
柄。社erate temperature 511e ， τhís suggests that con。
51挂erable flower aborlíon was occurring und軒 hígh

棉mper剖ures

In general, all adapted groups tended to have the 
híghest daíly yield eft附ency at the moderate 
temperatures; maleríals studíed tend to be more 
adapted to moderate and high lemperatures lhan to 
low temperatures, 

Growth Habit Stability 

Certain bean línes have been observed 10 be eilher 
indeterminate clímbing (Type IV) or indeterminate non
clímbíng (Type 11 and 111) depending upon the croppin9 
loca!íon and season, 

學

.. 

、



可

Yield data for the highe st yie lding 全法坐坐坐法江主is L~ mate r現 ls frõm 250 entries at 
fíve loc a. tioos naving diffe間則 temp目叫ure 1 rcginlê5 in Colon喝，a.

Table 74 • 

• 

品位主主必去I
Palmir .:t Pasto poea.y'!'!! ?atía Santa Fé Grow的1 habit ldentiíication 

0.00 
0.00 
0.00 
0.00 
皂 .00

?至}

3.10 
2.72 
2.63 
2.6在

2.87 

highest yielders at verγhigh tempc玄atures (Sant ，~， 

3.11 
2. 委主

3.26 
2.59 
2. 7I 

2.84 
2.93 
2.52 
Z. 77 
2.39 

2.23 
2.22 
2.14 
2.14 
2.12 

Groul' 1: 

mugHAUHM 
OOZS52 
0036在9

005213 
G串4461

FF036-3 

0.00 
0.00 

G‘。o
!.且已

0.21 

1 噩 95

2.62 
2.84 
3.28 
2.7串

highe$t yielders at high 乞emperature翁 (Pat i'a)

3.08 
3.28 
3.49 
3.91 
4. 毒委

進 .16

么11
3.60 
3.53 
3.S0 

1.48 
1. 29 
1.57 
0.96 
1. 43 

Group Z; 

仰
"
的
山
如

H
W
M
W
M

002115 
005054 
003762 
G056~3 
G昏3352

0.1 名

0.07 
0.00 
0.00 
0.00 

hl草hest y時ldèrs at moderate temperatures (Patmira) 

3.21 
2.78 
3.10 
3.02 
2.78 

0.00 
1. 26 
0.19 
0.00 
0.1 毛

給
一
切
一
挖
一

hi草hest yielde玄 s at low 扭mperatures {Popay丘叫

3.41 
3.91 
3.66 
3.74 
4.45 

2.92 
3.52 
2.70 
2.56 
2.08 

1.22 
0.96 
1.53 
2.10 
0.96 

1. 41 
1. 32 
1.05 
0.94 
0.93 

highestγ忌elders at very low tcmperatures íPasto) 

主 .02

l. 88 
1.32 
1. 83 
旱.73

0.43 
0.26 

37 

2.38 
0.69 

17.9 

2.57 
0.63 

15. Z 

2.26 
0.80 

22.3 

1.26 
0.47 

23.5 

Location me輸 yìeld

LSD 
CV 嗔

4.45 
4.44 
4.33 
4.31 
4.26 

主 .08

3.50 
2.57 
1.61 
Z.7,7 

0.96 
l. 43 
1. 52 
0.00 
萃 .07

O t'òup 3: 

wwwmHWU 
002227 
G03352 
002327 
000685 
OOZI 毛1

Oroup 4: 

wmMWHUWM 
003451 
005653 
003144 
00;的z4

002227 

3.06 
2.21 
2.39 
!. 36 
3.23 

2.10 
0.25 
2.53 
0.34 
3.27 

1.63 
0.00 
O. 毛e
0.00 
1.26 

Group 5; 

VV 

Ili--004523 
0057 7Z 
008042 
005702 
005701 

F至 mean :;; Z&.7; ma況; 31. 3, min. ; 22. 1. P ‘!.\tía: rnean 台衍.5;
Pnlmira; m.can::; 2. 3. 電~; max. .. 28.9: rnin. :;. 20. O. p ':Jpayán: 

min. :: 1]. O. Paøto: r'nean:= 12.7; n祖X. = 16.4，即in.. ::; 9. ï。

Tcmperatur龜!s ("C): Santa 
W祖恥:: 2. 9. 7; min~ 提 21 • 5. 
mean ;: 17. 恥 max. :; 23.9; 
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Tempørature (OC~ 

FI!;p;re 54_ Mean yields 01 250 materÎals 8t fjve Cölombian löcatíons wÎth differe叫 temperatu時間910n5 compa舟d

關 be.a n production percentage, at mean temperatures in Latin America 

、

的 and 的 seeds from single plants, grown in the 
photoreversible experiments were plantOO at two 
locations wh叫h varied in altitude and temperature 
(Palmora 240C, 1000 m; Patia 260C, 600 m), Segrega
tion studies from both locations for the parental , F2 and 
Fa populations de叫ated from the expected phenotypic 
ratios and ìndicate挂 more nearly reversed dominance 
Hetero♀eneity tests verified thal these populalions did 
not 問present a se! 01路mpl錦f時m a single popul副;on，

even though they were from a single population un卓er
coηtrotloo environn、ental cond話ions、 This indicated 
thal penet惜的e 01 the 摺ngle gene ob錯rved under 
cont叩1100 conditions was hi告hly dependen! upon both 
environmental conditions und upon other genes in the 
genon芳@心

In controlled environmental chamber studies this 
change in morphology was due to a night break 01 red 
light (Flgure 55). This response was null的edwhenred
lighl was followed by far-red irradiation implying a 
photomorphogenic rather than a photoperiodic 
response , Research is continuing tosludytheleasibili
ty 01 using a red Iight night break in the field 10 自creen
for growth habit stabilìty , 

f有esearch was conductOO to develop an effective 
sc時ening method lor seedling vigor in the germplasm 
Twentγmat軒ials varying in seed size were used , Seed 
was s刮目ted for each variety within each 別ze group 

Seedling Vigor 

Crosses were made 01 lines that exhibited growth 
habit 悅S論bihty to line GO尋尋54 that remair硨d non
climbln♀ un部r 弱11 red:f軒"時晉時tios. In the greenhouse 
an聶 哥rowth chamber, the cl拉z仔研m草b說2閑，彷草冷9 trait v姆va搗sc。軒r誼1Ir均01韓i站ed1 
byone ma愁iο軒r gene basOO on seg拇宮a誠t幻§拇悶。軒n、 data 的 F2 and

backcross prοge軒nI穹1I拇es from crosses to both parent隨s.Red
1軒19悅 st幻nr
lar←-re桂 i封ight 桂喔@絨學計laye社 11 (Table 76). Genetic control 01 
flowering sensitivity to long day photoperiod was 
independent of the gene for climbing verSU$ non
climbing growth habits, suggesting thatflowering and 
climbing are two genetically independent 
phytochrome-controlled responses 
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Table 75. Yield compo帥nt8 oí 臨e 1i閥 higheat yielders í.:om eac:h adapt叫 group oi pha甜甜主自
vulzaris L. .e lÆcted bom 2: 50 entri材料 five lo<:ations at 閥的1. tempe:ra.1:'l主持 re:girne.

T聽mperature l'eitirt區島

Ad.ntationEroup# 
2 

Vorv 'ow Low Moderate 諮iEh Verv hlgh 

Da Y. to Bower 

1 93 s6 39 31 3己
2 .7 49 36 39 3己
3 85 50 35 39 38 
4 85 50 37 37 4書。

5 7" 47 是。 39 35 
工結<.atio:n. n危..n 76 sl 37 36 35 
LSD 4.0 '.5 '.0 1. 5 1. 9 

昆對在且 phy.iologic:al maturity 

i 159 103 82 84 84 
主 159 99 86 92 9> 
3 157 105 90 95 100 
4 157 99 88 90 9'色
5 151 100 84 95 100 

Loc:atio揖 me.n 153 101 81 87 87 
LSD 6 2.3 1. 2 。.6' 0.47 

Nurn~r 吋岫1m2

1 。 229 219 229 2>8 
2 !21 200 302 290 l Sl 
3 看129 201 305 177 147 
4 325 在.. 279 2>5 148 
5 139 115 169 129 130 

Location mean 197 193 Zl 9 199 160 
LSD 豆 96 82 62 81 145 

NUrt且ber of 的2!L2盟

1 0.0 5.6 6.1 5.5 5.0 
2 1. 4 4.4 4.5 啥.5 4.5 
3 0.5 4.7 6.1 5.1 5.1 
4 1. 0 多，。 5.3 4.9 4.5 
學 2.0 4生 .0 3.9 3.3 3.0 

Loca主ion mean 1. 0 4.8 5.1 4.7 4.2 
LSD 0.68 1 , 32 1. 1 1. 0 0.92 

W削sht pe l' .øeed !m!!j) 

l 。 19> 177 188 190 
主 218 279 239 256 208 
3 240 279 246 251 224 
4 198 250 Z28 ZZ8 210 
5 396 402 3)3 313 303 

Loc:ation mean 301 250 214 ..2 202 
LSD 78 36 30 26 。傘。3

Yi輯峙 per day !gj 

1 0.0 2.7 3.7 3.2 2.6 a 0.3 2.7 4.3 4.2 1. 5 
3 0.1 2.9 。.8 2.7 1. 2 
進 0.2 3.3 4.4 3.1 i ‘ 4 5 。.8 2.0 2.9 2.0 1. 0 

Loc:ation mean 0.3 2.4 3.2 2.6 1. 5 
LSD 。唱 17 O. 已§ 。四 75 。.92 f入毛6

OrQUp 1..5: group揖 of. five hi蠶h開t yielder壘轟t ve-l'y hi躍h te-mperah，l.r嘩 to very low temperatl,\re 
'0<轟tiQ路. respe c: Uvei字，
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峙的普 a non-益estructive seed conductivity me!hod 
This methodologγ 間parate桂韓ed within 騙你甜甜

韋roup into eight categories accor哥們9 to their vigor. 70 

In generallarger seeded lines produced taller plants 
19 days after planting. The reverse was true lor relative 
growth rate lRGR) and rate 01 germination index (RGI) 

very large 

L-L一一… A 一一一一」一…J
o 1 234 

Vigor cate錄。fY
Fìgure 57" Germination 前de"時rsus vlgor cat特制臨forfourbe甜

seed size groups 

REGIONAL ACTIVITIES 

Short Course on 8ean Production 

τhe progran、 aided in the organízation 01 an 
intensive short coυrse 00 臨ean Pro謹uction lor local 
researchers in Honduras sponsored by the Programa 
de Maíz y Fr 培訓， PROMYF 

A meeting w話h bean leaders from Mexico, Central 
Ameríca, Panama，討自前， and the Domínìcan Republic 
was organized to become lamiliar with the new lines 
tolerant 知 BGMV in Guatemala and EI Salvador, and to 
coordinale lulure plans lor Ihe area. Three varieties 
社eveloped Irom CIAτm剖erials by the Instítuto de 
Cienc咱 vτecnología Agricola (lCTA) 01 Guatemala 
were released 

6 
i 
1) 

60 

50 

401 

30 

Lines Tolerant to 8GMV 

Central America and the Caribbean 

Activities focussed on strenghtening the research 
and technolo惡y transler network in the 惜gion with 
CIAT's headquarters in Palmira, Colombia. Activities 
include selectìon 01 trainees, organizatìon 01 meetings 
and workshops, germplasm dìstributìon, and 
collaboralìon with national programs 附 specílic

projeclS. Outposted 51aft al50 a5sist in evaluation 01 
nur5erìes and pa悶icipate in the ICTA-CIAτ 

collaborative project on development 01 BGMV 問StS
詣的 germplasm、

PCCMCA 

co--vez-zzee.e.-P 

•• 
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The equipment u鞠d (Mo亞el MSS-ll0, Agro 
Sciences Michigar吟 performed well ìn separatíng seed 
according to relative vìgor measured by height 01 plant, 
RGR and RGI but not lor net assímil割的n rate. Fìgures 
56 and 57 show seedlìng vìgor categories are 
ìndependent to the seed size categories. A 如gnílicant
correl甜on existed lor weight 01 seed versus height 01 
plant (0.57) and signìlicant negative correlatìons for 
both RGR (心.89) and RGI (-0,75). Correlations 
between height 01 plant, RG鈍， and RGI versus seed 
哨gor categories were ω0.B3，“0.97 ， ar哈拉伊0.90， respec
tively 

This methodology appears promisìng 8S a rapì益

means 01 seed selection for relatìve seedlìn告 v190r.

司摩

融

, 

T融chnology Transfer 

N urseries lrom CIAT lor y時Id and adapt剖lon

tolerances 10 heal and droughl, Empoasca, Apion 
單G真是V， and web-blight, and early and advance挂

99 

The program had an actìve participalion in the 
organization and realìzatìon 01 Ihe Grain Legume 
Section 01 the XXV Annual Meeling 01 Ihe Programa 
Cooperativo C軒在troan、encano para 到 Mejo悟mlsnto

de Cultì\los Alimer賠cios， PCCMCA in Te串ucigalpa ，
Hon挂uras
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bree堵車研單位nes were distributed to dífferent countries 
for the February, May and September plantings. 
ApproxílT精神 Iy 1 250 kg of seed were d除ríbuted
throughout the region訕

National programs were encouraged to form their 
own yield and adapt8tion nurseries VINAR. VINARs 
from Honduras, Guatemala and Costa Rica were 
distributed to the other national programs in the 
reg昀仇 The VINAR from Guatemala was also sent to 
CIAT, Br8zíl, Jamaíca, and Puerto Ric暐

As a 時sult of the work with these materials in 
collaborat峙的 with the national programs saveral 
varíeties were adopted or released during the year 
(T able 77). It ís the fírsttíme mate必緝毒 prod∞ed研 CIA'τ
arebeing如nsídered for theír relea綿綿 newvar撥電i臨.

ICTA/CIA'τCollaborative Project 

τhe most limíting bean di綿ase ín southeast 
GUdtemala ís Bean Gol憐的 M闊別c Virus. The virus is 
al50 an ímportant production constraínt in regionsof EI 
Salvador, Honduras, Cuba, Brazil, and the Dominican 

Republic. In∞operation with the Instituto de Ci糊糊Y
Tecnologia Ag討∞la (lCT A) of G揖tema諒， e projecth齡
been advanced to search for host plant 拘sistence to 
臨GMV.

Looal Guatemala vari甜甜" such 輔 Rabía de Gato, 
are highly sU5ceptíble to BGMV. During 1977 a 
breedíng program was ínítiated, and 41 hybríd 
populatíons were evaluated , After several seasons of 
testlO9 on experíment stations and ín farm tríals 
(Tables 78 and 79) in monoculture and in 翩翩閥iated
croppíng systems, and at difterent levels of 詢問ílizer

and insec割cide inputs, three advanced hybrid 怠。lec偏
tíons resistant to BGMV were nar啊。d as new varieties 
by ICTA late in 1979 (Table 77). 

Data from ICTA (Table 80) show學粉刺 one of the 
resistant línes, without chemícal pro!!制裂的特ai捕t

the whitefly v齡tor of the vírus. yíelded more than the 
treatment ín whích the 1∞紛紛“都epti紛紛嗨ríetywas

prot自，ted by t訕。th granular pre-plant and folíar 
insecticídes. ICA-Pìjao and Turrìalb訓， both pa舟喲。f

numerous BGMV cro錦輔. have bean released ín 
southeastern Guatemala and frequ晰可tly 鞠阿'e as 
resís!ant checks, 

Table ì7. Varìet.y閃\eased ìn Central Ameri~an or Ca:ribbean countries from lBYAN m.ateria ls. 

induding varieties Of CIAT advanced breeding linee. 

1..ine or variety Name 

Line 3z ICA-Pijao (ICTA-Suchitan) 

ICA-IOI03 Talamanca 

Porrillo 1 (ICTA-Culmal 

ICA-Tu主

Br. 2 Bico de Ouro 

Ex Rico Z3 

POR 41 ICTA-Quetzal 

POR 42 ICTA. Jutiapan 

POR 44 ICTA﹒Tan祖zulap4i‘

FFll-) 0_I_CM_2_7 Acacia 6 

哩。。

￡您必主主

Cub&, Ouatema.la., C08在a

Rica 

Coøta Ric~忌" El Salva是or

Gua.tema1a 

Co斜a. Rica 

Trinidad " Tobago 

Trinidad " Tobago 

Guatemala 

Guatemala 

Oua.te ll'祖1.. 

Hondura. 

看，

.. 
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況。noçuLture bean yields of experimental lines wiìh or wíthout high BGMV pre&sul'e
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位CTA Re草iònal Trials). 
Table 78. 

Relative 
綜位成品i

旦公立全巨星星i
D時ease

ratingZ 

n
v
o
o
?

盔
，
缸
，

b
-
A
'

。
院

d

傷
，
當
主
仇
υ
r
o
a
J
9
仇
"
，a
n
u
w
k
d
n
v
'，
.

7

￡

6
5
5
5
4
4
4

，

4

毛

5
5
$
3

位

4
3
Z

Without BGMV 

2106 
2039 
195'金

2478 
2309 
2420 
2640 
26聶華

2421 
2841 
2284 
1 日85
l 串4在

189位

3串78

233毛
2462 
2196 
2540 

官ith BGMV 

1486 
13串串
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Identification 

FF215Z 酬1-CM(7)

FF也l4-5-C跨欄l

FF1012-C 且-CB
FF1006-4 
FF215Z-CM(3) 
FFl 01 Z-CB-CB 
FF972 備2-CB

FF101 主啊3-CB

FFZ175-M欄4

FF2175-M-3 
FF2158-M-CM(lZ) 
FFZ175-M-Z 
FF446輛車-CB

FFZI7會-C急是-3

FFZI6昏-M-4

FFI006-3 
lCA-Pijao 
Turrialba個1

Pecbo Ama:ríllo 

Líne 

DOR 44 
D-II 

。“ 34
DOR 41 
b刪 82

DOR 42 
D他33

D_37 
D-52 
D-51 
D-38 
D-旱。

D儡b

D-登車

D_45 
D-29 
P675 
P709 
P9 

e 
li--jzjzsji 

會03

20.7 
LSD (0.01) 
CV 0/0 

絡站h BGMV pres制re in Monjaø .i牌. 1978; nO BOMV pre..ure 泊 So.n Jer昌盛產mo .i峙. 1979. 
BGMV ratil'琦詛 Monj仙缸悟. 1 事7th 1...) = reaiatant; 4...6 緝捕lerant; 7..9 = eU8ceptible. 
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z 

and yìeLda of bean lines in assòcíation with maize în On-BGMV and rust, 
Gua t.ernala. 

Reactíon to 
íarm 甘時峙，

Tab\. 79. 
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78-10 
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CV 嗔

IÞ 

ldentUíc a.tion 

Tamazulapa 
Quetzal 
FF2175-M-3 
ICA-Pijao 
Jutiapan 
Turrialba 1 
FFZ175-M-4 
Pl 310739 

DOR 44 
DOR 41 
D-51 
P675 
DOR 4Z 
P709 
D-事Z

Line 
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Table 80. Yields o! improved and tr a.dit呻nal var牌tiee with an without insecticide prote叫帥n， and 
under BGMV pressure in on-farm 何時1. in Guaternala. 

站派必艙里i Yie1是 in.crease

錢iV~riety 曹i施。褪色車nsectieideø With 泊secticides1

J綠結集會學錄 (DOR 4Z) 2133 3443 62 

ICA艙里'ijao (P67事} 1678 3量35 48 

Rabia de Gato (P7至9) 280 1959 14 

1 Include. 20 kg/ha carbofunn 5G and five applicationa o! methamidopho8. 

Table 81. Hesults of 1979 preliminary yield trials under heavy BGMV pre861lre in Mo叮帥，
Gltatemala 

Lir補

Jt三位apan (DOR 42) 
P675 
P757 
P488 
P♀ 

P709 
P6 
P71Z 

LSD (0.01) 

Identification 

DR37苦 7.惡章.CM(l l)

DR37主7.5g.CM(7)

DR3737什 g.CM(8)

FFl 012 .CB-CB_CM(2g) 
lCA-Pij制(Suchi話叫

Porrillo 1 
Porr i1lo 70 
Pecho Amarillo 
Turrialba-
Pl 313739 
51052 

Yiel是

Population Reactio泣如 BGMV1 {kg/1ha} 

F F F F 4 a司車& 已
6.0 67喜

5.5 668 
已.告 已68
6.5 62進

7.0 585 
7.0 412 
7.0 357 
7.5 222 
7.0 220 
8.0 178 
8.0 107 

1.1 360 

1 BGMV rating: )..3:: resiøtantj 4_6 萬 tolerant; 7-9 = 8uBceptible .. 

Yield trials of 甜lections from the s樹梢d !1t178) 
group of progenies incll雌d one of the three earlíer 
i桐樹 (OOR 421 齡 the resistant check, Und軒鞠喃時

BGMVp拘留U槽，鋪精賠I new lin輔 appe敵 evenmore

p悶，甜sing than the r斜。ntlynamed嗨rieties (T able 8衍，

102 

suggestíng th剖 further 當ai捕 may be obtain甜 from

intermating the Il'電O$t superior selections from diverse 
ge'letíc backgrounds. Eíghty seven F2 popul懿ionsfrom
such intermatíngs. made 斜 CIAT， were 8Valuated in 
Guatemala durìng 1979. 

" 
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TRAI制ING AND COMMU時ICATION
ACTIVITIES 

• 

technical information continued throughout 1979 in 
collaborat昀n with CIAT's Communication Support 
Unít τhese teaching sets are used by tr剖開ng

participants as complementary 割ds of classroom, 
laboratory, and field 明蹄rk.Ourin會 the year efforts 關海re

accelerated 10 disseminate these materials to 
research, extension，發nd teaching institutions 
throughout Latin Am軒ica. These 5ets have prove位 to
be effective in suppo悶。f C趴下sponsored i n -cou附ry
training courses. Table 83 shows the list 01 
audiotutorial units on beans presently available 

New litles published in CIAT during 1979 a伺 shown

in Table 84. In collabor就姆n with the Communication 
SupportUn技 the Bean Prog措m developed a bimonthly 
newsletter e前itled "Hojas de Frijol". It is written 10 
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 world. 

Printed Media 

Training 

In collaboration with CIAT's Training Office, which 
has major responsibilities in coordinating all CIAT 
trai甜ng efforts, the 器ear、熱'ogram trained a total of 
114.professionals from 23 countries in different areas 
of 妙齡ialization (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 participat蟬n of 40 scientists from different 
甜untries; and the 鞠帥耐， from November 19必3 的
Bean Genetic Improvement, w油 12acti精breedersof
11 countries. 

Audiotutorial Materials 

The development of auto-didactic materials 
(audiovisuals accompanied by study guid蚓 on bean 

Numbit l' of proíeuionals trained in beana ..t CLAT 祖 1979 by di.8 cip胎，.耐即制旭li.zation and c: ategory oC 
相處踹lns.

Table 82. 

Short 
C個ra.

滋立i早起草酬

Poatgl'a.dua.te 
Produc悅。草草

Inte:rnø 

J>ostgraduate 
豆豆eaeUéh

lnterlla 

Via錢in.

Z支e.earch

圭亞里錯話

( ..的2
( 3.0) 

TQta1 
也

Sþècial 
拿raî泌...

Z這eacareh

Scholara 
Po.學docto:ra.主

F.Uows 
D訝的p必n. oí 
.pedalizatic品a

16 1 6每吋
• 1 ..的

1 ( 1. o. 
5 (讀1.的
6 ( 2 5-. S; 
3 1 1γ.5) 

1) ( 71. 5) 
10 ( 37.5) 

5 ( 37.0; 
66167.01 
事 1 28. 的
發( 13.0) 
• I '.5) 

338JZZ通01.5)(6坑。2

N必由，ber. 蜘帥...晶。.b are man-montt1. of t智雄忘錄甜g.

n..蜘絨線&翩翩恤r of prqfe..岫棚1a tl‘""'d 曲.，呵 197月~ w... 114. The l J.S 仿制問 b ln.fla.ted 曲e 時給，.訊社

""'. .。馳:w trailU,... received luJ'血er training 柚揖he l' C&te8o:ri1n.. CQU削W掉• ol oTÌg屆 of profeuionala irained! 
A呵。闢岫﹒ ( 6) Co.臨 Riça 酌 G咽te.ma.，la (叫 Per益 (6) Sri La錢包a

BoUv~ ( 3) Cuba (11) Haití ( 1) Aa.tral祖( 1) T<tna"，則a
Bru:U (2: 8) Dornini~&Jl 1:丸。publlc (5) Honduraø (4) Be岫叫間 ( 3) United 軒&te.
Ch泌. ( 3) ;E;cuador ( 6) Mexico 別 的叫lIl.nd ( 1) 
C叫級制.biA. (ll) El S&lvador ( 1) Nic&ragua (Z) Kenya ( 3) 
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Table 串3. Audiolu相rial units on beana available as of December 31 , 1979 (only ín Spaniah). 

Series Title 

色金5島憎惡5.01 D..crlpcI6n y 血氣。響曲 la. plag泊中. a祖C臨 .1 írfjol 

045B-綴.03 Principaleø i泌峭的。忽啦" a全acan el grano de fríjol almacenado y 純帥酬。1

的5B-06. 01 Eníerme啦啦，如1 fr勻。1 c扭曲曲s por hongo8 y 制∞酷r01

045B-06. 02 Ení肘med..d甜 de1 1.峙。1 cau.ada. ø por VirU8 y 8U control 

的5B值。毛.科 Técnic削 pa間 aislamie綠色的 identific ì:l.._.l6n y con8ervaei6n de hoJ\go. pat矗geno8
..1 írfjol 

的5B-06.的La roya 伽1 fr!jol y 側 ωntrol

。4SB..08.0 2. Cru'Zamiento del fríjol 

的Sll-09.01 Morfologí.. d. Ia pl訓t.. d. fríjol comíín (~授0.0接旦旦站也i. L.) 

045B-09.02 Diverøidad gen6tìca d.1 g'n.ro 主捶星星星坐車

045B-1 Z. 03 Semllla de ír衍。1 de bu軸a 咄咄d

Table 84. Publicatíons on beaus iesued ín the estabüshcd CIAT series during 1979. 

Code 

OZEIB-79 
0251B- 7畢
Z05jEB3-7會
Z05BZ-7垂

20EB-l 

205B-l 

ZOEB-Z 

205B_2 

09EB-l 

。95B-1

。lNBω1

。串EB_4

085B佩4
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Annual Report 197轟
Separata Inf扭曲e Anual 197串
Prelim間ary Trial. (EP) 1979 
IBYAN/Fr(jol Arbustivo (1 97毛}
1nternational Bean R泌的 Nuraery Resulta 
1975-76 

Vivero Intern恥io間1 de Roya d.1 Fríjol 
Resulta是o. 1975-76 

lnterna泣。nal Bea.n Ru&t Nûraery Resultø 
1977~78 

Vìveto lnternac:ional de Roya .del Frí'jol 
Resultados 1 會 77-78

Bean Produ的時n Problerrlr. Disease, 
Insect, Soil and CHmatic Constr<<吋肘，
of Phaseolus 些拯也i.

Problemas de Produc: ción del Fr i'joh 
Enfermedades e lnsectoa y Limitac叫n.. 
Ed紅凹a. y Clím~ticu d. !!h必訟扯且
vuh!aria 

Directorio de lnvestigadores en Fr i'jol 
de América Latina y el Caribe 

Abstractø on F時ld Beans, Vol. IV 
Re.úmenea sobre Fr í'jol, Vol. IV 

控坐坐星星

English 
Spanish 
草綠草﹒ jsp德總
Spani.h 

Er草草li.h

Spanish 

Eng1ish 

5paniah 

Englísh 

Spaniah 

Spanish 
E!'gU.h 
Spaniah 

Pa孟..

78 
85 
32. 

2.02. 

19 

20 

432. 

432 

92. 

PreS8 
run 

莘莘會

1 2.串串

串串8

600 

12.00 

900 

3000 

2.000 

750 
1500 
1500 



FUTURE PLANS 

τhe 單esn Pro草除m has an efficienl operational 
scheme for germplasm evaluation, improvement and 
distribulion. Tolerance or resislance 10 most produc
lion conslrainls have been identilied and are being 
IOCOrt:悶raled systematically inlo lines wilh superior 
yield. Twenty one of these lines derived from CIAT's 
breedin官倒d evaluat閥、 program are curre悶Iy ín 
variou55t翁ges 01 0仔farm trials in the Latin American 
network. 

Lar串e yield and profit increases we時 consístenlly
achíeved in farm trials in Colomb時， with both bush and 
climbing beans by simple agronom也 practices.

The program will 帥。tinue the s開tematic develop
mer有 ollir糟5 with an increasing number of resistance 
factors , Ho攝暐V前. increased emph晶is wiU be given to 
areas whe時間制51ance is lacking or where the team 
feels progress is not ade句uate.

Pyramiding r閥iSlance or tolerance 10 common 
bacterial blighl will 時ceive i ncrea甜d attention.帥 Ihis

disease is c晦"觀dered one of Ihe most ilT可評。民ant

production constraints in the warmer bean produClion 
zones. More det制led studies will be made on drought 
lolerance since the妞rget area study has 械制tifiedthe
importance 01 this factor. Tolerance 10 low P, soìl 

acidity. and the combinat蚓、 of these two with low 
fertility will also need lurther elforts. especially lor the 
B陪zílìan production situation. Screening lor more 
stable rust resistance will contìnue receiving high 
prìonty 

u行tìl now no traits have been 治研討ified th甜

ìnfluence yield potentiaL Research in physìologybased 
on genetic variability 桂樹瓏的ed in morpholo詞y and 
other characteristics will receive increased attention. 
This is espe刮到Iy appropriate as genetic variability and 
methodol。當ies are available for meeting the Bean 
Program's main objective 01 developing lines with 
mult帶le pest resistance 

The 9軒mplasm development Ilow will be lurlher 
improved expecling nalional programs to participale 
n、ore inter、sively.

With an int制si精 collaboralive network presently 
operaling in Lalin America, Ihe program inlends to 
direct pa呵。f its efforts to Eastern Africa, the second 
most important bean production area in Ihe tropics 
τh惜 oulreach activity will be based on results of a 
regional conference to be held in Malawi in March 
1 自由o on bean produc帥。n potential in that area. 
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APPENDIXA 

Description of growth h轟bits of Phaseolus vu彷'aris L. 
used in this Annual Report 

TYPE 1: Determinate growth habit; 
reproductive terminals on m制n stem; 
with no further node p拘謹uct帥n on the 
main stem after flowering commences 

τYPE 11: Indet軒minate growth habit; 
vegetative terminals on 研制nstemwith

no垂ep均duction on the main stem 8fter 
flowering commences; 研ect branches 
borne on the lower no峰時 of the main 
剖em; erect plar吐 with relatively COm “ 

pact canopy; guide development 
variable dependiη9 on env' ，onrr糟n18l
conditions and genotype 

TYPE lIIa: Indeterminate 嘗rowth ha~it; 

vegetative terminals on the m部n stem 
with node pr<泌uction on the main stem 
alter flowerong; relatively heavily 
branched with variable number 01 
facυItatively climbing branches borne 
on the lower nodes; main stem guide 
development variable but generally 
showing climbing ability 

TYPE IIIb: Indeterminate growth habit; 
vegetative terminals on the main stem 
with 仿制de production on the main stem 
a!tsr flowering; rel剖ively heavìly 
branched with variable number 01 
lacultatively climbing brances borne on 
the lower nodes; main stem guide 
development variable but generally 
showing climbing ability 

TYPE IV，缸 Indeterminate growth hab祉，
vegetatíve terminals on the m制n stem 
刷th heavy node productíon after 
flowering commences; branches not 
wel卜developed compared to main stem 
development; moderate climbing ability 
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。n suppo同5 and pod load carried evenly 
along the length 01 the plant 

TYPE IVb: Indeterminate growth habit; 
veg說at ，ve term附als on the main stem 
with heavy node pf(對ductíon after 
flowerin惡 commences; branches not 
well-developed compared to mainstem 
<:!evelopment; strong climbing tendency 
Wilh pod load mostly borne on the upper 
nodes 01 the plant 

NOTES:τhe growth habit classification 
has been e><panded for the climbing 
types 制nce the 1977 Annual Repo吋
τype 111 materialswith sometendencyto 
climb are now recognized as Type IlIb 
andτype IV has been divided on the 
basis 01 vi章。r and pod distribution. 

The m時t impoπant d路tinguishing

leatur的。1 the growth habits are as 
lollows: terminal 悶ceme on main stem 
lor τ'ype 1; ind餓erminate with erec! 
branches lor Type 11; indeterminate with 
prostrate branches forτ'ype 1118; indeter
minate wíth sem卜climbing mainstem 
and branches lor Type IIlb; indeter
minate with moderate climbing ability 
and pods distributed evenly upthe plant 
lor Type IVa; indetermi nate with 
a哥哥ressive climbín喜鉤i I ity and pods 
carried mainly on the UPPer nodes ofthe 
plant for Type IVb 

Growth hab詰的 not necessarily a 
stable characteristic 制nce changes i n 
growth habit may QCcur from one 
l血ation to another.τhe classilication 01 
growth habitfor a particular genotype is 
only useful in a defined environment, 
particularly with regard to climbing 
ability. 

" 
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Appendix B. 

G number 

00022 
00023 
00122 
00124 
00159 
00445 
00574 
00677 
00685 
00983 
01248 
01401 
01753 
01821 
02005 
02006 
02047 
02115 
02165 
02227 
02258 
02303 
02326 
02327 
02333 
02402 
02512 
02525 
02540 
02545 
02552 
02618 
02764 
02801 
02839 
02858 
02959 
03131 
03144 
03159 
03352 
03366 
03371 
03445 
03451 
03467 
03607 
03627 
03689 
03719 
03762 
03781 

List of CIAT acce8sion8 of E.垣星星旦垃旦 referred to in the 1979 Bean Program Annual 
Report. 

I:dentification and/or local register 

PI 136677 
PI 136678 
Jatu Rong (PI 163120) 
PI 163372 
Cali Fasulya (PI 165078) 
Guz (PI 173766) 
Iombul (PI 177032) 
PI 181892 
PI 182007 
PI 224738 
PI 200947 
PI 224743 
Negro (PI 308909) 
F. Garbancillo (PI 309805) 
PI 310739 
PI 310740 
PI 310805 
PI 310878 
PI 311781 
PI 311861 
PI 311904 
Pl 311959 
PI 311991 
PI 311992 
PI 311998 
F. Garrapato (PI 312092) 
PI 313592 
PI 313624 
PI 313653 
PI 313658 
PI 313665 
PI 313755 
PI 317586 
F. Alrnendrilla (PI 319597) 
Amapolo de Camino (PI 319642) 
F. Zacaticano (PI 319665) 
Pecho Arnarill。
F. Negro 
Jamaica 
V. San Is idro Media Guía 
Puebla 151B 
Puebla 240A 
Puebla 298 
Guanajuato 22 
Guanajuato 116-A 
Michoacan 31 
C.C.G.B. 44 
5-182-R 
5_31552 
Mexico 12-1 
Negro de Guatemala 
Venezuela 2:.?: 

Source 

United States 
United States 
United States 
United Statt: s 
United States 
United States 
U nited Sta te s 
United States 
United States 
United States 
United States 
United State s 
United States 
United State s 
United States 
United State s 
United States 
United States 
United States 
United States 
United States 
United States 
United States 
United State s 
United States 
United States 
United State s 
United States 
United States 
United States 
United State s 
United States 
United States 
United States 
United States 
United States 
Guatemala 
Guatemala 
Guatemala 
Guaternala 
Mexic。
Mexico 
Mexic。
Mexic。

Mexic。
Mexico 
Venezuela 
Venezuela 
Venezuela 
Venezuela 
Venezuela 
Venezuela 
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Appendìx B. coπ2 

Q number Identìfication a.nd/01' loCãl re畫ister Sourcc 

。3790 Vent;1 zue La 4在 V聽nezuela

。3800 Venez l,lela 72. Ven韓 Z.uê 1a 
。3807 Brasil 2. Vene揖uela

。 3834 51051 Venezuela 
。3843 Seminole Vene :r:.ue l.a 

。3串72 Trujíllo 3 Venezûela 
04000 Nep帽Bayo 2z Coeta Rica 
04017 Feijao Car呻岫 Costa Rica 
04J20 Ig明acu Costa Rica 
04153 505量。 C08ta Rica 
04211 Venezuela 益已 Co轟ta Rica 
。4346 Mìchoacan 事告 M脅xico

044ZI S-63串串 C08ta Ríc& 
04446 Ex-Puebla 152 (brown see垂ed) M蛤xico

04445 Ex..Rico 23 Colombia 
04452 ICA倆Gu.li Colom.bia 
自4454 ICA.T..i Colomhia 
04459 Nep-2 CO&ta. Rica 
。4461 PorriUo :: 1 Costa Rìca 、
。4464 Turria1ba 2M Costa Rica 
。4489 Culiapa n Ouatemala 
04523 Line弘 17 Colombia 
。4524 Linea 29 Colombia 
04525 L!nes 3z Colombia 
04567 Ant. 130 Colornbia 
04637 Cu終. 115C 學 Arbo1ito Colombia 
04682 Nal'. '2 3 .;;:: Matahambre Cólornbia. 
04835 Puebla 56C Blanco Mexico 
05054 H.I Mu lAtinho Brazil 
05059 E哥倫6 Mulatin!祖 Brazil 
050毛毛 BRZ.374 Brazil 
哥5158 Bico de Ouro 14~金5 Brazil 
0516亨 BRZ研曹76 Brazil 
05201 M概ieo 52串 Brazil 
05213 I欄 113 Bra :1.n 
054晶晶 NH-697 Costa Rica 
05毛S~ Mexico 309 El Salvador 

。5653 Ecuador 299 El Salvador 

。5701 Rαjo 70 El Salvador 

。5702 Cargamanto Colombia 

。5712 Com.p. Chimaltenango 3 Guatemala 
05762 Jalisco 33 Mexico 

。5764 Mexieo 6 Mexico 
06生 33 V聽rmelho United Kingdom (England) 
08042 GPL-I Kenya 
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P眩RSONNEL
(as of December 刻， 1979)

!-iiil-t 
Senior 風8ft
Aart van SChoonhoven, PhO, Entomologist 

(Coordínator) 
Jeremy H,C, Da明s， PhD，龍舟ederI Agronom ist 
G凶lIermo G. Gálvez. Pt旬，何甸的nalC∞rdinator

for Central America (戰atíoned in San José. Costa 
Rica) 

Peter H. Graham, PhO. Microbíolo晉時t
Francisco J. Morales, PhO, Virologi前
Sílvío H. Oroz凹， MS, Plant Breeder (attached to 

ICT A. Guatemala) 
John H. Sanders. PhO, Agricultural Econom描t
Federico Scheuch, MS, Agronomist (stationed in 

Lima, Perúl 
Howard F. Schw都綴. PhD, Plant Pathologist 
Shree P. Singh, PhO, Plant Breeder 
Steven Ray Temple, Ph口， Plant 思reeder
MichaelD τThung， PhD, Agronomi割
Oswaldo Voyse貌， PhO. Agron。軒r
K跆a缸zu叭h、'"仰g悶。 YO。揖s納h、叫ii. PhD，例ant Pathologist (attached 

to ICTA. Guatemala) 

PO尊重:doctoral fellows 
Stephen Beebe, Ph訟， Breeding 
César Cardona, PhO, Entomology 
Peter Jones. PhO, Plant Physiology 
Paul Kretchmer, PhD, Plant Physiologyl 

Climatology 

Res甜rch a峙。ciates
.. Carlos FI啊， MS, Training 

José Ariel Gutiérrez, MS, Breeding 
• Eduardo Translateur, MS, Agronomy 

Visl疇的宮時甜arch a峙。ciates

Gustavo Arc詞， MS， Econom站$

Su臼na Gard鏈， Ing. Agr.. Agronomy 
Upali Jayasinghe. BS, Plant Pathology 
Mary Katherman, MS, Plant Pathology 
Julia Korne串ay， MS, Breeding 

• Je仔內 W. White. MS. Plant Physiology 

Research as學ístants
Allredo Acosta. In9. Agr.. Entomology 
誼ernardo Alzate. In宮、 Agr.. Ag叩nomy

Carlos Bohórquez, Ing. Agr.. Agronomy 
Horacio Carmen. Ing. Agr吋 Breedin韋

Mauricio Casta l'io. In9. Agr.. Plant Pathology 
Fernando Co吋峙. Ing. Agr.. Plant Pathology 
Aurora Duque Moya, Ing. Agr.. Microbiology 
Oscar Eraso. Ing. Agr可 Agronomy
J創me Garcla, Adm. AgriηSeeds 
Jorge Garc悔， Ing. Agr.. Entomology 
Ranulfo González. B他109isl. Entomology 
Luis Hernández. 109. A替人 Bree廿IOg
Oscar Herrera, 1約g. Agr. , Econom悶S

Nohra R. de Londo話。， Ing. Agr.. Economics 
Nelson Martinez. Ing. A，前. Agronomy 

• William Mondrag6n. In思 Agr.. Plant Pathology 
Pedro Pineda. Ing. Agr.. Plant Palhology 

勞 Luz H. Ramirez. Ing. Agr. , Entomology 
發 Jos聶 Restrepo. Ing. Agr.. Plant Phy筍iology
* Fernando Takegami. Ing. A紋， Agronomy 

Gerardo Teja岳武 Ing. Ag仁. Agronomy 
• Luis Gonzaga Vergara. Ing. Agr.. 聽reeding

Silvio Vite呵. Ing. Agr.. Microbiology 
Silν;0 Zuluaga. Ing. Agr.. Planl Phys;ology 

.-. left during 1979 
H Assigned 梅 Tralning and Confe時間...
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