
The pnnc1pal obJect•ve of the farm tnals 1s to prov1de 
feedback to the technology generauonfvanetallmprove 
ment process rather than to develop spec1fic recommen 
dahons for each m1cro regmn Moreover the collabora 
uon w1th the nauonal research and extensmn orgamzat10n 
ICA IS essenual m th1s research process and 1s gratefully 
acknowledged 

In farm tnals there 1s httle mterest m separatmg mput 
effects F 1rst the pnnc1pal research problem IS the 
profitab1hty of the new combmed treatments Can the 
farmer make money w1th the new technology? Secondly 
one mput changes are expected to have httle effect m 
agnculture dueto the mterrelated or systems nature of crop 
productmn Mod1fymg one part of the system causes other 
changes For example mcreased denSily m the Ant1oqu1an 
regmn s bean productmn may requ1re better diSease 
control d ue to h1gher d1sease mc1dence an 1mproved 
support system or less v¡gorous vanet1es and 
mod1ficat•ons m methods of performmg the other cultural 
pracuces such as weedmg and spraymg 

The second prmc1pal research problem m farm tnal1s the 
between farm vanahon of the new technology The large 
w1thm treatment between farm vanence generally en 
countered even m the same env1ronment results from 
vanat1ons m m1crochmate d1sease and msect mc1dence 
1mhal sod ferllhty and croppmg h1story and farmers 
management abd•ty To stratúy the farrns accordmg to the 
vanat1on m econom1c response to the new technology 
treatment (s) a large sample s12e 1s sought approx1mately 
15 farms m each env~ronment Rather than mm!IDIZe non 
treatment varl3.nce as m regaonal vanety tnals and most 
other agronom1c expenments on farrn tnals need to 
analyze the sources of th1s vanance to answer the research 
problem of wh•ch farrn level factors are affectmg the 
econom•c performance of the new technology 

r Farm tnals reported th1s year were done m the H uda 
reg10n (10 farms m 1980A) and m Ant1oqma (14 farrns m 
1979 A and 1980 8) and m the rnargmal coffee regmns of 

Vabdabon of Technology m Fann Tnals 

1 
Restrepo (5 farms m 1980 8) and Danen (7 farms m 1980 
8) 8etween one fourth and one th1rd of Colombmn beans 
are produced m Hmld dnd Antmqum The coffee zonesare 
a potent1al producuon wne Wllh the presently dechmng 
coffee pnce 

Farm Trials in Huda 

In the first two years ( 1978 and 1979) of farm tnals m 
Hu1la the pnnc•pal focus was on 1mproved agronom1c 
pracuces for monoculture bean producuon Improved seed 
quahty d1d not affect y•elds seed quahty 1mprovements of 
present commerc1al vanelles are apparently poor sub 
sututes lor new vaneue• l-ert1hzer also gave no y1eld 
response on 80% of the farms However m monoculture 
systems 1mproved agronom1c pract1ces of h1gher plantmg 
dens1ty and cura Uve chem1cal control of dlseases and msect 
pests mcreased farrn y1elds between 31 and 50% and was 
h1ghly profitable both years (CIAT Ano Rept 1978 and 
CIA T 8ean Prog 1979 Ann Rept ) In 1980 two new 
vanet1es appeared prom1smg for farrn testmg after 
advanced tnals ICA L 24 a vanety from the Colomb1an 
nallonal bean research program has res1stance to bean 
common mosa•c v~rus (8CMV) the first research pnonty 
m CIA Ts Bean Program and has a gram type almost 
•dent1cal to D1acol Cahrna and N1rna the commercml 
vanet1es of H mla farmers 8A T 332 a lme from CIA Ts 
Bean Program 1s res1stant to 8CMV has moderate 
resistan ce to angular Ieaf spot and rust and res1stance to the 
lambda race of anthracnose although 11 IS susceptible to 
other races of that diSease 8A T 332 IS a srnall creme­
colored bean so 1s not a commercml type for Colombm 
Accordmgly 11 has no rnarket pnce and only y1eld 
compansons were made m these tnaJs However 1ts y1eld 
performance can be utdiZed for partlal evaluauon of the 
d1sease res1stance strategy of the Bean Program 

In HUlla as m most of trop1caJ Latm Amenca beans are 
predommantly grown m drrect assOClallon w1th ma12e 
lmproved agronom1c technology •dent1fied m monoculture 
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bean produc11on was pul IDIO 1 wo bean maue assoclllllons 
fealunng lhe 1mproved maue Suwan 1 and lhe local bean 
vanely D~acol Cahma One assoclallon syslem had 1 m 
belween lhe malle rows w11h one row of beans belween 
lhem planl populauons were 100 0001 ha for beans and 
50 000/ha for malle In the second assoc~auon two rows of 
beans were planted belween the maue rows wh1ch were 1 2 
m apart (162 425 planls/ ha for beansand 42 000 plants/ha 
for maue) 

PrevJously curat1ve sprayiDg w1th a maJUmum of two 
apphcatJons lo control pnnc1paUy anthracnose and 

Y Id 

reas 

(kg/ ha) 

164 

266 

199 

Wllb 
spraylng 

BAT 332 

ICA 1_...24 

Doa ICiuna 

Y Id 

(kg/ha) 

1568 

1404 

1138 

939 

Empoasca had been apphed In 1he 1980 tnals aH five 
lreatmenls were repeated on each farm w1th and Wlthout 
lhe two sprayiDgs Th1s prov1ded evaluatmns ofvanety and 
assoc~allon performance ata m1mmum IDput level as we11 
as w1th the chem•cal treatmenls lhat were airead y shown to 
be h1ghly profilable ID prevmus yean; 

Y•eld results of the bean monoculture systems are shown 
ID F1gure 1 W11hout sprayiDg vanety Cahma y1elded 
only 88 kg/ha more than theesllmated farmers y1elds ICA "" 
L 24 w1th BCM V resiStance had only shghlly h1gher y1elds 
than Cahma w1thout sprayiDg but d1fferences were large 
w1th sprayiDg (266 kg/ ha) 

y lds Wltb-
(kg/ ha) spraying 

1387 

BAT 332 

1063 
ICA L 24 

1027 

Doa !Cal m 

y 1 d 
m crease 

ha) (k g/ 

324 

36 

88 

E medfrmyld 222 
M oc lt re be 

Hwla 1980A 

717 

A lm<a f m y Id 

"' m oct 
Hwla 1980A 

FtgU F m J Id f th be n t~e w th nd w thout p ot 1 ve p y ng n the Hu la g on 1980A 
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BA T 332 was very 1mpress1ve Wllhoul ~praymg y•eldmg 
324 kg/ ha more lhan L 24 and 164 kg/ ha more when bolh 
vane11es were sprayed 1w1ce The 1mproved agronomy w11h 
farmers seed h1gh dens11y 1wo spraymgs and herb1c1de 
wh1ch m 1978 had y•elded 1 5 1/ ha dnly y1elded 1 11/ ha m 
1980 Th" was probably due lo 1he heavy web bhghl 
ep1dem1c and the lodgmg from h1gh wmds (see followmg 
sec110n on D•sea•e 1nc1dence) The 1mproved agronomy 
monocullure syslem was sllll more profilable lhan lhe 

'" farmers monoculture syslem However ICA L 24 was 
more profllable than lh1s unproved agronom1c check 
1rea1men1 ellher w11h or wllhoul spraymg (Table 1) 

In 1980 lhe farmers assoc1a1ed syslem was 
substanllally more profilable lhan lhe unproved agronomy 
monocullure syslem Th1s performance can be pnnc1pally 
allnbuled lo lhe excellenl y•elds from Suwan 1 rnaiZe 
wh1ch was aboul double lhal of lhe local rnaiZe Y•elds 
Moreover lhere was a pnce premlUm for Suwan 1 

apparently due lo 11s earlmess and markelmg before the 
pnce decline when local maiZe wenllo markel Bean y1elds 
were sharply lower ID bolh assoclllllons compared lo 
monocullure y1elds However lhe h1gh ma1ze y1elds more 
lhan compensaled for lhe reduced bean y1elds The lower 
bean dens11y m assoc1al10n was more profilable allhe 1980 
pnce rallo of beans lo ma1ze whereas lhe hlgher dens•IY 
syslem m assocm11on was more profitable allhe pnce rallos 
of earher years (Table 2) 

The substanllally reduced bean y1elds m assocm11on 
make selec11on of bean vane11es more dúficull due lo lhe 
smaller y1eld d1fferences nevertheless lhe econom1c 
analySis md1ca1es lhe unportance of more research on 
assoc1allon Fmally lhe y1eld advantage of BA T 332 w11h 
and w1thou1 spraymg vahdales lhe Bean Program s 
slralegy placmg emphaSis on breedmg for diSease 
reSistances 1f 1 hese characlensllcs can be pul mio 
commercml gram lypes 

fable 1 Eco rru mpansons of n us farm tnal treatments m bean m oculture m th Hulla regao 1980A. 

Econonuc anabl 

Bean )'leld (k8/ ha) 

Gross reve e (Col S/ ha) 

Vanable costs (Col S/ ha) 

Net com (Col S/ha) 

lncrease 
lncrease 

t noome (Col S/ha) 

sts (Col S/ ha) 

Farmers 
trad1t1onal 

pr clu:es 

939 
31 580 
14 756 
16 824 

Also mcludes th al f beans damaged by dJSease tauung t harv 

Fnnrs 
seed (Calma) 
wrth p ay ng 

1138 
35 920 
18472 
17 448 

624 
3716 

New van ly (ICA L 24) 

w thout w lh 
pray ng spray ng 

1063 1404 
33 110 43 460 

15 196 19 252 
17 914 24 208 

466 6294 
3276 4056 

T bl 2 Ec nonuc ompansonsof anousfarmtnaltreatm t m be ma1 eassoc tons theHwlareg¡ n 1980A 

Eco m anable 1980 pnce rat beans maw: (2 1) 

Bea y eld (kg/ ha) 

Ma Yl Id (kg/ha) 

G ss re e (C 1 $/h ) 

Vanabl co ts (Col S/ ha) 
Net me (C 1 S/ha) 

1 ase t mcom (Col S/h ) 

lnc ease n co lS {Col S/ ha) 

Farmers 
trad tonal 

p actu:es 

717 
2660 

63 050 
20 920 
42 130 

1 1 ded D 1 Cal m bea nd na ype f maue 

Cahm beans a d 

Swanlmae 

Low be H 8h be 

de ty dens ty 

590 731 
5008 4672 

106 840 105 857 
37 232 38 292 
69 608 67 565 
27 478 2043 
16 312 1060 

V 1 w has nsk 18 úca lydtffn: f mr rm rs }'lid tthe99% fd ncele 1 

1979 pnce rato beans maue (3 1) 

Farm rs Cahma bean and 

t ad t nal S wan 1 malZC 

pra tices Low bean Hagh bea 

d nsdy d n ty 

717 590 731 
2660 5008 4672 

75 035 116440 118 097 
20 920 37 232 38 292 
54 115 79 208 79 805 

25 093 597 
16 312 1060 
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Dlsease lncldence The Pathology and Entomology 
secllons of the Bean Program evaluated mctdences of 
dtseases and msects m the HUlla farm tnals From these 
observattons the followmg equauon was set up to explam 
yteld vanatwn between farms Yteld f (N WB ALS P) 
where N tS the number of Empoas<a on 30 lea ves WB ts a 
seventy scale for web bhght ALS ts a seventy scale for 
angular leaf spot and P ts a dummy vanable for protected 
and unprotected plantmgs The funcuon was esttmated m 
both lmear and semt loganthmtc forms wtth the latter 
preferred for theorettcal reasons and for tts more conststent 
esttmates 

The mtercepts of the plotted functton esttmate the yteld 
potenttal of the three vanettes ID the absence of the 
btologtcal constramts Dtacol Cahma ytelded akmost 1 
I/ ha over protected and unprotected condtttons whereas 
ICA L 24 ytelded 1 21/ha(Table 3) Theyteldpotenttalof 
BAT 332 was substanttal (2 5 t/ ha) However web bltght 
also senously affected yteld of thts vanety 

Dtfferenttatmg wtth respectto IDctdence the yteld effect 
of two levels of reststance to web bhght was obtamed lfthe 
average dtsease seventy tS reduced from 3 6to O ( on a scale 
ofO 5) ytelds of BAT 332 wouldmcreaseby 1 61/ha lfthe 

average seventy ts only reduced to 1 8 ytelds are sttll 
mcreased by 840 kg/ha Web bltght has a much more 
stgruficant effect once the new htgher yteldmg matenals 
become avatlable Clearly thts dtsease has now been 
tdenttfied as an tmportant second generatton constramt m 
Hutla 

Fmally holdmg the effects of the three prmctpal 
constramts constan! spraymg can mcrease ytelds of BA T 
332 by another 529 kg/ ha E ven m the presence of a htgh 
web bhght mfestatton BA T 332 outytelded the farmers 
vanety and the other unproved vanety Further substanttal 
gams are posstble tf progress wtth web bhght can be 
achteved 

Mulchmg has been shown effecttve as a cultural control 
of web bhght m Costa Rtca In Hutla t wo farm 
observallons wtth mulchtng and wtthout any chemtcal or 
ferttltzer apphcatwns provtded mean ytelds of 1 5 1/ ha a 
net mcome of 27 174 Colombtan pesos/ ha and mput costs 
of 18 876 pesos/ha Farm ytelds mcreased 59% and farm 
mcome mcreased 62% (Table 1) Stnce there were only 
two prehmmary observattons further farm testmg of 
vanous types of mulchmg must be undertaken 

T bl 3 Eff ts f the pnnc pal b log cal t n ytelds of three bean anet s the Hu la reg¡ 1980A 

Va ty Y eld (kg/h ) R ¡<l 

lnt pt Log P otect on 

Empoas Wb A g la 
ymphs bl gbl leaf pot 

Dracol Cal ma 983 29 45 133 029 o 19 

(2 5) (0 9) (O 2) (2 2) 

ICA L 24 1190 -68 -45 48 o 16 005 

( 1 6) (1 6) ( 08) (O 5) 

BAT 332 2538 56 1210 78 529 066 o 58 

(5 7) (1 3) (4 3) ( 1 4) ( 1 9) 

() R h R ecedf h d gree ffrced m 

V usm es f d cew thzcdhw Ul th ra y sea th re t m h p bkm f m l:mpomca 

81 k d g faca t ffec f m mclus f th d mmy vanable hcnce th cquat was es un ted wtth 

V 1 p beses 

Farm Tnals m a Margmal Cofl'ee Zone 

Prevtous farm te.ung ID Restrepo (CIAT Report 1 980) 
ondtcated a dramallc yteld response to mcreased fertthza 
!ton In the 1980 farm tnals m two margmal coffee regtons 

7l 

the same three vanelles Caltma ICA L 24 and BA T 332 
were utthzed as m the Hutla trtals Three ferttltzalton levels 
were employed on each ofthe vanettes All treatments were 



sprayed twtce wtth benomyl and azodnn and tmproved 
agronomy of reasonably htgh denstty and good weed 
control (two weediDgs) was utthzed The better farmers 
were found to be already utthziDg htgh fertthzatton levels 
and attaiDIDg reasonably htgh ytelds at 1 1 t/ ha ID the 
prevahng mono-culture bean productton system 

IDcreased fertthzauon except on BA T 332 the new vanety 
wtth more res••tance• Ytelds of BAT 332 wtth tmproved 
agronomy and 2 t/ ha of chtcken manure were 1 6 t/ ha 
and IDcreased to 1 9 t/ ha w 1th mcreased fertthzatton 
(ftgure 2) These absolute ytelds were almost tdent•cal to 
those of Cahma ID 1'978 when there was much less dtseaSe 
pressure When condtttons f or these two potenttally 
devastatiDg dtseases web bhght and anthracnose are 
favorable the dtsease pressures become the pnnctpal 
constraiDt When raiDfall ts less ( 1978) or vanettes wtth 
sorne reststance• are avatlable then there ts a large response 
to fertthzatton ID the margtnal coffee regton 

Dueto the ID tense raiDfall.dtseaSe IDctdence was heavy m 
sptte of the two sprayiDgs espectally for web bhght and 
anthracnose and on sorne farms angular leaf spot rust and 
sclerotiDta Hence dtseases were the pnnctpal constraiDt ID 
thts productmn season and there was no response to 

Y1elds 
(kgfha) 

1932 

BA T 332 mo oc lture 
1()-J0-10 400 kg/ ha Benlat Ro 

1736 
8at 332 mo oculture 

1()-J0-10 200 kg/ ha Benlate Ro 
1619 

BA T 332 m nocult re 
Oucken ma re 2 t n 

Be late RoJUon 

112 2 
Bette fann rs 

Cht k ma re 2 to 

1().3().10 250 kg/ ha Benlate ROJUO 

Caluna mo oculture 

83 9 

A ge fann r y elds 
Cal ma m noculture 

Chk manure 2 to 
200 kgfha 1().30-10 

D tha e 

Yeld 
1 rease 

(kg/ ha) 

1 96 

1 17 

497 

263 

Fg 2 F m nd new 1 hnology yrelds UJ R 1 ep and Da re /980 8 
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Farm Tnals m AntJoqu•a 

The 1979 and 1980 farm tnals m the AntmqUla regmn 
evaluated a) 1mproved agronomy mcludmg dúferent 
support systems ( 1980) b) new bean select1ons w1th 
anthracnose res1stance and havmg generally less VIgorous 
growth than the local vanety Cargamanto and e) 
Rh1zob1um moculatmn ( 1979) 

In 1978 farmers of the regmn reported y1elds of 1 !/ha 
In 1979 farmers measured y1elds were 1 2 t/ha so thatthe 
measurement error from askmg farmers their y1elds or 
harvestmg their fields was only 20% The mput sh1ft from 
the fung•c•de maneb to benomyl mcreased y1elds 323 kg/ ha 
(27%) compared w1th an esumated y1eld mcrease of 55% m 
1978 Th1s was a very large effect from a one mput change 

Yeld 

(kg/h ) 

2019 

lmp 

1979 

~ mrssed 
ed d ~cll>e 
H gh d ly 

1 1 

(66 000 pi 1 1 ha) 
Atfcal pp rt 

1515 

~ m sed 
~ m d ly 

lmp o dd ea e 1 ol 

1192 

~rm y Id! 
1979 

568 

Local m f m 
y Id fbe 
A 1 qu 1975 

Yeld 

crease 
(kg/ha) 

504 

323 

624 

and shows the •mportance of effecuve d1sease control m 
th1s case pnncipally anthracnose 

The combmed effects ofh•gher densny (66 000 plants/ha 
from 22 000) 1mproved d1sease control and arllficial 
supports to remforce the maiZe and support the very 
v1gorous Cargamanto bean mcreased y1elds O 5 t/ ha and 
prov1ded absoluto y1elds of over 2 t/ ha each of the past 
three years In 1980 one of the treatments ut1hzed a h1gher 
dens1ty w1thout aruficial support and ach1eved a y1eld 
mcrease of approximately one half the O 5 tf ha d1fference 
between the farmers system and the h•gh-densityfaruficial 
support •y•tem (hg 3) 

Y Id 

(kg/ha) 
2287 

~ 

1980 

m 
lmp dd 

H gh de 
( 66 ()()() p 1 
A 1 f 1 

1797 
~ m 

lmp d d 
H gh d 

1557 
(66 000 pi 

~ m 
wth mp 

e mm 
h m 

957 

~ m 
wth 1 mp 

eed 
1 

ly 
1 1 h ) 
pp 1 

=d 
1 

ly 
1 1 ha) 

y Id 
d 

d d 
1 

y Id 
d hm 

19MO 

56M 

l cal m f m 
} Id [be 

Al q 19MO 

1 

Yaeld 

ncrease 
(kg/ha) 

1 
490 

1 
240 

600 

1 389 

J 
f- g 3 Eff t f dff t t hnol g n bean ywlds n fa m t al UJ th Ant qua regr n 1979 nd /980 
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Wtth promot10n from the lnstttuto Colombmno 
Agropecuano (!CA) farmers ID the local area are shútiDg 
from maneb to the use of benomyl The dúferences ID yteld 
on the farmers harvested plots wtth and Wtthout thu 1Dput 
are shown •n Table 4 

Not all the yteld dtfference should be attrtbuted to the 
fungtctde SIDce the better farmers are expected to be the 

" early adopters hence edaphtc and management 
dlfferences may also be operatiDg Nevertheless ID thu 
small sample 40% of the farmers were folloWing the 
recommended prachce thu year desptte the htgher cost of 
benomyl StrattfyiDg the sample IDto these two groups 
htghhghts the need for a large sample stze ID the farm tnals 

From 1979 to 1980 net IDComes of bean producers ID the 
regton dechned sharply The cause was a pnce collapse for 
Cargamanto from 75 Colomb1a0 pesos/ kg to 45 pesos/ kg 
(Ftg 4) In 1980 farmers began utthziDg benomyl hence 

Table 4 Y elds n farmers plot w th and wtth t benomyl and tn 

the treatment w th fanners pracuces and unpro ed 
chcmteals n the A uoqwa repon, 19808 

Farm Bean y1eld (kg/ba) 

Farmers plots E penm ntal 
treatments 

Farmers Farmers not Farmers pract ces 

us g benomyl usmg be myl dbe myl 

712 1515 

2 924 1743 

3 971 1%8 

4 934 1119 

5 990 1062 

6 1925 1669 

7 656 1049 

8 532 693 

9 1129 2019 

10 1365 2368 

11 1421 2153 

12 1413 1618 

13 1446 1563 

14 1921 1942 

Mea 1557 957 1610 

SD 381 319 485 

Al! farm rs plot 
Mea 1215 
SD 453 

1- rm rs seed and pla ngdrnywrc lued biS reatm 

gaiDs from the trutment (B) diSappeared (A to B) The 
profitabthty of the shtft ID cultural prachces to htgher 
denstty and arttficml supports Wtth the farmers vanety 
decbned substantmlly ID 1980 wtth the lower pnce In 1979 
a shtft to htgher denstty and arttfictal supports (treatment 
C) resulted ID a 1 5 peso gaiD ID net IDCome for each peso 
IDVested w hereas ID 1980 thu gato decbned to O 37 pesos 

In 1980 a new vanety E 1056 eamed almost the same 
net IDeo me as the farmers vanety at htgh dcnstty t f no 
sprayiDgs were neccesary but ata substanhally lower cost 
of 1Dputs To shtft from farmers productton to the new 
vanety at htgh denstty (C to E) would IDVolve decreased 
costs of 26 658 pesos wtth an IDcome loss of only 2261 
pesos 

Clearly the new vanety would be preferred over the 
farmers vanety at the htgh denstty lf ti were posstble to 
ebmiDate the IDput expendttures due to the reststance of 
tlus vanety 

140 

120 

~ 
;;;- 100 
o 
u 

~ 
80 A 

u e 60 
o 
~ 
ü 40 
z E 

G A 8 

20 o• 

o A 

40 44 48 52 56 60 64 

Input co ts ('000 Col $/ha) 

1979 o 
A F m fu!lds 
A f m frelds 1 1 ng be myl 
A"' F m f Id th u/ ben myl 

1980. 

B F m d d p w th b n myl 

e 

e 

68 72 

CaF m d b m}l hgh densry(66000plantsfh) nd 
tf al upp 1 

D Va t) 1:. 1056 th t of h m ls 
E V IJ E 1056 M. h ut h m 1 nd t s m y Id as D 

Fg 4 Nt om ndmp 1 1 fa ousnewtchn /ogies 
e mp edM- thf me t hno/ogy ntheAnuoqutaregwn. 
/979 d /980 (1979 m ome nd ost we e njlated to 1980 

lue /o d ct mpa r.s n) 
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In 1979 moculauon w1th Rh1zob1um was agam 
unsuccessful The contras! between y1elds m a regional tnal 
at the La Selva expenmental stat10n m Anuoqum and 
farm tnal results was dramauc (Table 5) On the 
expenment stallon m monoculture w1th art1fic1al supports 
and h1gh mputs beans moculated w1th any of three 
Rh1zob1um strams outy1elded the check plot w1th added 
mtrogen Putung the same vanety m the same reg10n mto a 
relay plantmg system caused the results to be reversed for 
the farm tnals 

Desp1te usmg less ferllhzer w1th the moculat10n 
treatment net mcome was lower than w1th the mtrogen 
check m the farm tnals The Soll M~erob10logy secllon 

contmues to work on the problems of root rots and nat1ve 
Rh1zob1um to resol ve these farm leve! problems As soon as 
they are solved moculat10ns Wlll return as a treatment lo 
the farm tnals 

Performance of new chmbmg bean select10ns •mproved 
substanllally lrom 1979 to 1980 Yanet1es were selected 
generally lor res•stance to anthracnose and for the1r 
reduced v1gor (compared to Cargamanto) so plantmg 
dens1ty could be mcreased Wllhout the h1gh costs of 
arllf1c1al support In the 1979 regional vanety tnals Wlthout 
chem•cal protecuon all four matenals selected outy¡elded 
Cargamanto 

Tabl 5 Eff 1 ony Id d farm et ncome of d fferent be anet d Rh hum oculau treatment at th La Sel xp m t 
tat n d f rme s f Id Ant oq ta 1979 a d 1980 

Eífect 

lnoculation dJects 1979 

Y Id f h k w th ' g 
A e ag yt Id w th th ee best Rh 
A rage y Id f oc lated t eatm 
pi t g d n les 

Varietal elfects 1979 

Frmrs a ty (Ca garnent 

G 5653 

G 2333 

Vartetal elfO<ts, 1980-

F nners ety (Ca gam t ) 

E 1056 

G 4727 

bum ' ns 
ts ttw 

At la S 1 a 
tato 

3386 
3584 

1159 

1635 

1947 

1159 

2307 

1793 

Y Id (kg/h ) 

farmer 

f lds 

1999 

1649 

2183 

1708 

1075 

2287 

1947 

2007 

Farm rs 
et com 

(C 1 S/ha) 

87 121 

59 827 

102 373 

6901 

(58 171) 

(65770) 

9579 

(22 671) 

(30 270) 

31 619 

20585 

(29 358) 

16 617 

(25 390) 

e gam t w t hz d h oc lat mpa ns Sta tnab sed n f 18.1 pp ru d htghe p t tha f m 1 All p t 1 ls pt moc lat wcre 
d calmhfnntnabChmu.:alfrthzc d h k ma wre hzed lh t g heckl moculatedreatm tsPO dKOwere sed tth sam 1 15 

h mb ed h IIU 1 d g f rtJ.bzcn 
f- mrsrec ed75Cipeos¡kgf Cagama Frmrsestmatedh w mallredvaltttesGS65J dG23 w Id JOCipe /kg localmak 
1 m cal uta nsw re 1 mad t nly m llp CC:dlSC tf h se es See lsofoot 3 
N t m re tmaed gmrum lp cedlSC tf m75 60Col pes /kg 
e f h w es w ree m ted ass m g pray g bea pnce f 60 Col peso jkg 
Mea p ce df C gam was4SC 1 pe /kg 
J-rmn m dheselag gnu tzsclct nsw ldrece 40(EIOS6)nd38(E4727)Cipesojkg 
p d 1 f h w sclecl ns w re reestun ted w h t ost.s f pray ng ga¡ duease and pe .s 
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However lanners m Anuoqum commonly use 
fung•c•des W1th chem1cal protecuon m the fann tnals the 
local Cargamanto outy1elded both select•ons IR 1979 and 
the farmers expected pnced1scount from 75 pesosfkgto 30 
pesos¡ kg lor the smaller red seeded vaneues was 
espec•ally dramat•c 

E ven ata small pnce d1scount of 75 to 60 pesos/ kg and 
• assumiRg 11 would not be necessary to spray the new 

vanety net mcome would only be 64% of the mcome from 
the farmers vanety at the h1gh dens1ty Agam the fann 
tnals •denllhed other product1on and econom1c constramts 
not observed m the regional vanety tnals The extreme 
v1gor of Cargarnanto enables 11 to res1st early attacks of 
root rots and msects much better The new vanet1es were 
treated W!th carbofuran agaiRst early attack f rom 
nematodes but th1s treatment was not necessary w1th 
Cargamanto 

In the 1980 farm tnals y•elds ofnewvaneuesweremuch 
better but sull below the local vanety Net IRcome was also 
much closer to that of the farmers pract1ces because the 
pnce d1scount was only 12 5% dueto the larger seed S!Ze of 
the new vanety Were 11 not necessary to spray E 1056 net 
mcome from produciRg 11 would almost equaiiRcome from 
Cargamanto but at a >Ubstanually reduced mput cost 
(pomt E 10 hgure 4 and Table 5) 

Conclusions 

\ 

The bush bean tnals w1th the new vanet1es m Hulla 
md1cated that a d1sease res1stance strategy could IRCrease 
farmers y1elds Wlth and w1thout spray1ng Moreover w¡th 
the unproved maue pnce and the doubhng of ma¡ze y1elds 

\ 

W1th the new vanety the ma1zej bean assocmllon was much 
more profitable than any of the mono-culture systems In 
future tnals new vanet1es w!ll be pul IRIO the assoc1ated 
system Analys•s ol d1sease and 1nsect IRC!dence on these 
new vanetles md1cates the tmportance of the second 
generatwn problem of web bhght res1stance 

1 

In the collee zone the •howmg of the BAT 332 vanety 
wnh muluple dl•ea•e re>~stances was •mpress1ve Oruy on 
th1s vanety wa• there a re•ponse to feruhzer as d1sease and 
megular ramlall dec•mated the y1elds of the other two 
Even IR the margiRal coffee zone wnh 1ts poor s01ls 
d1sea~e!ot contmue to be the prmc1pal constramts 

1 
In AnuoqUla rap1d d•ffus1on of 1mproved control of 

1 anthracnose w1th benomyl 1S takmg place Small farmers 
rap1dly adopt ftew mputs wh1ch are more profitable and do 
not 1 mply h•gh 1Rput costs Another O 5 t/ ha m IRcreased 
y1elds can be obtamed w1th the farmers vanety at lugher 
dens111es w1th sorne arttfic1al support remforciRg the maue 
stalks Th1s IRnovatwn requues a large expend1ture on 
stakes or the subst1tutwn of less v1gorous vaneues and 
sorne changes IR cultural pracllces 1 e weediRg and 
spraymg The relauve performance of new selecuons w¡th 
respect to Cargamanto m the farm tnals 1mproved 
substantlally from 1979 to 1980 however the absolute 
IRcome performance of all the new technolog~es decreased 
drasueally w1th the abrupt pnce deebne of Cargamanto 

Gams appear to be more rap1d ID chmbiDg beans where 
the seed sue reqUlrement 1s not as dúficult as ID bush beans, 
and there has been less research IR the past Prevwus 
research efforts m Colombia ha ve had preference for large 
seed SIZC 
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Appendax A 
Descraptaon of Phaseo/us vu/gar1s L Growth Habats 

~ 

Type 1 Deternunate growth habll reproducuve ter 
mmals on the mam stem wtth no further node productton 
on the mam stem after flowenng commences 

Type U lndetermmate growth habtt vegetattve ter 
mtnals on the mam stem Wtth node producttonon the mam 
stem after flowenng commences erect branches borne on 
the lower nodes of the mam stem erect wtth relattvely 
compact canopy vanable gwde development dependmg 
on envtronmental condtttons and genotype 

Type Ola lndetermtnate growth habtt vegetattve 
termmals on the matn stem wtth node productton on the 
mrun stem after flowenng, relattvely heavtly branched wtth 
vanable number of facultallvely cbmbmg branches borne 
on the lower nodes vanable mam stem gutde development 
but generally showmg cbmbmg abthty 

Type lllb lndetermmate growth habtt vegetallve 
termmat. on the mam stem wtth node productton on the 
mam stem alter flowermg, relattvely heavtly branched wtth 
vanable number of facultattvely cbmbmg branches borne 
on the lower nodes vartable mam stem gutde development 
but generally showmg cbmbmg abtbty 

Type JVa lndetermmate growth habtt vegetattve 
termmals on the mam stem wnh heavy node productton 
after tlowenng commences branches not well-<leveloped 
compared to mam stem development moderate cbmbmg 
abthty on •upports and pod load carrted evenly along the 
lenght of the plant 

Type IVb lndetermmate growth habtt, vegetallve 
termmals on the mam stem wtth heavy node productton 
alter flowenng commences branches not well-<leveloped 
compared to mam stem development strong cbmbmg 
tendency wtth pod load mostly borne on the upper nodes of 
the plant 

Notes The growth habtt classtficatton has been 
expanded for the cltmbtng types smce the 19n Annual 
Report Type 111 matenals wtth sorne tendencyto cbmbare 
now recogmzed as Type lllb,and Type IV has been dtvtded 
on the bastS of vtgor and pod dtStnbutton 

The most tmportant dtStmgutshtng features of the 
growth habtts are as follows ternunal raceme on mam stem 
for Type 1 mdetermmate Wtth erect branches for Type 11 
mdetermtnate wtth prostrate branches for Type lila 
mdetermmate wtth semt-cbmbtng mam stem and branches 
for Type lllb mdetermtnate wtth moderate cbmbmg 
abtlny and pod• dtstnbuted evenly up the plant for Type 
IVa mdetermmate wtth aggresstve cbmbmg abtlny and 
pod• camed mamly on the upper nodes of the plant for 
Type IVb 

C. ro\\ th habtt ts not necessanly a stable charactenstc 
smce change• m growth habtt may occur from one locatton 
to another 1 he classtficauon of growth habtt for a 
parttculdr genotype tS only useful m a defmed envtronment 
parttculdrly wtth regard to clunbmg abtltty 
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CIAI No 

000057 
000076 
000118 
000124 
000159 
000489 
000687 
001507 
001820 
001854 
002005 
ú02006 
('02047 
ú02258 
002333 
ú02525 
ú02618 
002858 
002959 
003353 
003607 
003645 
003652 
003658 
003776 
003807 
003834 
003942 
ú04000 
004122 
004393 
004421 
004434 
ú04435 
ú04445 
ú04446 
004449 
004451 
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Append•x 8 
CIA T Aeeesstons of Phaseo/us Referred to m thiS Report 

ldcnul c.U10n local reg¡ster Sourc:e2 

">v.e<h h Brown PI 136735 USA 
Red Kloud USA 
~ony Oays PI 162566 USA 

PI 163372 USA 
Cah 1-asulya PI 165078 USA 
Raytal PI 175269 USA 
W ndsor Long Pod PI 182026 USA 
ÜJO de Cabra PI 281988 USA 
~egro Jamapa PI 309804 USA 
i'ouna PI 310512 USA 

PI 310739 USA 
PI 310740 USA 
PI 310805 USA 

Morada del Agua PI 311904 USA 
Colorado de Teoptsca PI 311998 USA 
Magdalena 3 PI 313624 USA 
Lol No 168 PI 313755 USA 
Zacat cano PI 319665 USA 
Pecl o Amanllo OTA~I4 OTA 
Puebla 152 MEX 
CLúB-44 1-462 VNZ 
Jamapa 1-810 VNZ 
Puebla 152 1-820 VNZ 
Mex1co 27N 1 867 VNZ 
Venezuela 2 1 1062 VNZ 
Brasil 2 P1co de Oro 1 1098 VNZ 
51051 1 1138 Vi'oZ 
M1chehte B-33 CRA 
NEP Bayo_22 C286 CRA 
S 166-A N N 555 CRA 
1 Jaxca1a 62 e MEX 
S~30 B (_~3 CRA 
Anuoc.¡uta 11 p 111 CRA 
Ot.tcol Cahma p 146 CRA 
Ex Rtco 23 CLB 
Ex Puebla 152 Brown Seeded ME'\. 
Pmto Ul 114 USA 
9 Al 2 USA 

-
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Appe d H ( ont n d) 

CIAl No 

G04452 
G04454 
G04459 
G04460 
G04470 
G04482 
G04489 
G04494 
G04495 
G04498 
G04503 
G04505 
G04523 
G04525 
G04727 
<hl4816 
G04821 
G04824 
G04825 
G04830 
G04978 
G05158 
G05270 
G05653 
G05694 
G05702 
(,05708 
G05743 
G05745 
G05768 
G05773 
G05897 
G06361 
G06520 
G06719 
G06721 
G07932 
G07951 
G09446 
G 11249 
Gll274 
Gll488 
Gl2631 
Gl2709 
Gl3497 
Gl3499 

ldent1ficauon 

ICA Guab 
ICA Tu1 
NEP 2 
Pompadour 2 
1 ompadour 
Zamorano 2 
C.ullapa 72 
Dracol Cahma 
Pornllo Smteuco 
~amlac 

W1dusa 
Top Crop 
Lmea 17 
Lmea 32 
Ancash 66 
Mulatmho 
lguacu (Lote 4) 
Roxfto 
Can oca 
R10 T1bag• (Lote 10) 
A manda 
B1co de Ouro 1445 
Sataya 425 
Ecuador 299 
CorneU 49-242 
Cargamanlo 
Sangretoro 
Preto 897 
Redlands Greenleaf B 
Pmto No 650 
ICA PIJaO 
Hor de Mayo 
úreat Northern 
AETE 2 
Jubila 
Double Wh1te 
NahuiZalco RoJO 
A roana 
lmuna 
Pmto 
Brasil 343 Mulaunho 
CENA 164-2 CM CM (12 8) F5 
Ancash 143 
Mo uno 
AETE 1/37 
Petro 132 

Local rcg1ster 

BZL 905 

CA 21 

FRC 542 
IVT 771004 
JVT 17039 

Sañudo 45 

Source -
CLB 
CLB 
CRA 
CRA 
DOM 
HDR 
GTA 
CLB 
HDR 
USA 
FRC 
USA 
CLB 
CLB 
PER 
BZL 
BZL 
BZL 
BZL 
BZL 
NLD 
BZL 
MEX 
ELS 
USA 
CLB 
CLB 
ATL 
ATL 
USA 
CLB 
MEX 
USA 
UTK 
NLD 
NLD 
ELS 
BZL 
FRC 
NLD 
NLD 
BZL 
PER 
CLB 
BZL 
BZL 

lb ú d 1 access h mlx ssgncd bythege mplasmbank ftheCIATGenc JCR 10 rce U BATA EMP 
BAC DOR d V d be! ng ma 1 mp d by CJAT Sea P gram 

All 
> 

Aus ral 
w. úlA ( 

81L 8 1 C... LO l 1 mblól CRA CostaR ca DOM 
m J IIDK H d \iEX M PER P 

Dom 
UTK 

ca R p bl ELS El~l d 1-R(. 
U ed K gd m VNZ V ne ucla 
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