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FOREWORD 

Since 1997 , the CGJAR Systemwide Program fo r Integrated Pest Management has sponsored 
the project on Sustainable Integrated Managemenl of Whilefhes as Pes{s and Vectors of Plant 
Viruses in (he Tropics, commonly known as {he CGlAR Global Whiteny IPM Project. This 
Project. coordinated by the lntem ational Cemer fo r Tropical Agriculture (CIAT). initi aJly 
de fined ilS goal 10 improve li ving condi lions uf rural families through e ffecti ve management 
of whitenies, resulting in ¡ncreased erap production and a safer environment. 

From thi s case slUdy on the socio-economic and cnvironmental ¡mpac! of non-traditional 
ugriculture in Guatemala. we have learned several importanl lessons . 11 is clear that Bemisia 
ra/)aci <lnd one of lhe most important viruses Ihat lhi.(ój whilefly ¡rans mits, Bean ga/den yellow 
mosaic virus (BGYMV), continue 10 be limiling faclOrs 10 bean product;oll in Guatemala. 
Thus, we muSI develop cost-effec tive vector management programs ¡hal complemenr lhe 
exis ting BGYMV-resistant bean germplasm. Abo. lhe fae l Ihal more Ihan 50% of to mato 
production eoslS correspond to pesticide appli callOn s. and tha! almost 75% of Ihe expected 
¡ncome is losl when ta mato production exceeds marke t demands. <u gues fo r IPM interventions 
tha! increase ¡ncome by reducing pesticide use and COS[S, as oppased lo interve ntions thm will 
¡ncrease tomato production per se. A pesricide/cos[-rcduClion foclls would s imultaneously 
achieve an increase in ¡ncome and a reduction in {he pesticide abuse thar threatens human and 
ecosys tem heallh. Finally, ir is apparent [hat [he common bean rema ins a profitable and 
important food s taple Ihal needs lO be invesli galed wilhin Ihe contexl of more complex 
cropping systcms, which ¡ne lude an ever-increa'iing number of non-traditional cash crops 
adopled by small-scale farmers , to improve Iheir wellbe ing. 

Thi s case study represenl s an importanl slep fo rward in our understanding of fanne rs' 
perceplions of {he production problems and economic factors that drive Iheir dec ision-maklng 
processes . We wish to express our appreciation lO our donor partner. the Danish Inte rnational 
Developme nt Assistance (Danida), fo r [heir contributi ons to Ihis work. 

Pamela Anderson 
Coord inator, COlAR Glo bal Whitefly IPM ProjccI 
CLAT 
Cali , Colombia 
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The socioeconomic and environmental impact of non-traditional 
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Introduction 

The common bean (PhaseoJus lIulgaris) and maize (Zea lIIa."s) have been two of the most 
important food commodi ties in the Ameri cas Slllce pre-Columbian limes (V lahos, 1970). 
The common bean is an imporl an! source o f pro tein in Lal in America, where thi s legume 
supplies up to a lhird of the daily p rote in int ake of the lower soc io-economic Slrata in 
rura l and urban communities . In Latin Amenca, commo !) bean and maize OCCUPY over 
8.5 and 30 million hectares, respecti vely (FAO, 1998). 

However, the economic crisi s of the 1980$, wh ich a ffec ted Latin America in gene ral, led 
lO Ihe implementalion of ag ricultural po li c ies that favored Ihe product ion of noo­
Inldi tional export c rops (NTECs) 10 gene rate foreign income (T hru pp el al. , 1995). As a 
resu lt , lraditional food c rops have been gradually displaced from lhe main agric ultu ra l 
regions, into marg inal areas Ihroughout Latin America. The rapid expansion of NTECs, 
such as melon (CLlw mis melo) , tomato (Lyeopersicrm esc:u[enfUm ), chili peppers 
(Capsicum spp.), and other horticult ural crops. has caused severe ou tbreaks of pesls and 
new diseases Ihat alTecl bOlh NTECs and trad ilion al food crops. 

Undou btedl y. Ihe m OSl da maging of lhe emerging pests, has beeo the whitefly Bemisio 
toboei, a pol yphagous insect aod vector of many pl ant viruses thal affect common bean 
and mélny other food and cash c rops , includi ng tomato, chi1i pepper, squash, and melon. 
The emergence of these crop produclíon problems, al a time when mosl nalional 
ag ricult ura l research inSlitutions had been draslicall y downsized, left farme rs w ithout 
viab le pese and disease control measures oc her tha n Ihe freque nt use of agrochemicals. As 
a consequence, Bemisia ,abad developed res istance to most of Ihe insecticides applied; 
and has caused millions of doll ars io yiel d losses, bmh as a direc! pesl and ¡nsee l vector 
of plant viruses (Srown and Bird , 1992). Add itionally, pes ticide abuse has had a negative 
impacl on Ihe environment and health of rur<l l communicies and consumers of heav il y 
treated farm produc ls th roughoUl Latín Amenca. Despite che signi ficant cro p losses 
caused by these biot ic problems, and the rejection of pescicide-contaminated prod uce in 
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inlernalional markel s, many NTEC growers have nOI relurned 10 trad itio nal foad crap 
production. Inslead , (hey have faund regional markets wilh lowe r quality standards and 
no facilities ror moniloring pesticide res idues in agricultural road products. 

As a resu ll , Latin America has become a !lel importer o f basie gra ins. including beans and 
maize, and a consumer of pesticide-contaminated foodstuffs. In Central America, ene of 
Ihe mosl affected regions, bean productivily and consumption have sign ifican lly dropped 
(approximately 300 kg/ha aod 5 kglyrlper copita, respectively) rai s ing concerns Qyer 
malnulrition and road security issues. 

The case slUdy discussed here was undertaken (Q conducl a preliminary analysis of lhe 
biologieal and saeio·economie impaet of 1I1troducing non·traditional cash crops on Ihe 
produelion of basie foad craps, in asma]] farming eammunily of Guatemala, Central 
America. 

Materials and methods 

The main cri teria for se lecting Ihe stud y area were Ihe identification of <ln agricuhuraJ 
region where common bean, other traditional rood erops. and non·tradilional cash erops 
were c ulti vated. Furthe r seleclion crileria included ¡he presenee of (he whhefl y Bemisia 
rabaci and viruses transmitted by thi s insec¡ vector in the sludy area, ro assess their 
soc ioeconomic impact. 

Bnsed o n a recenl sludy on Ihe impact of whileflY-lransmitted viruses in mixed cropping 
systems in Mexico, Central America, and ¡he Caribbean, finaneed by (he Danish 
Intemat io nal Development Assislance (Dan ida), Guatemala was chosen as (he count ry 
tú conduct (he slud y. Of ¡he different agricultural regions of Guatemala Iha! satisfied the 
seleel ion c ri te ria mentioned abo ve, the southern region of the department of B aja 
Verapaz was identified as a potential study si le by Guatemalan nalional program (JeTA) 
s¡.;ientislS. A preliminary survey was conducted in the municipalities of Cubulco, Rabinal, 
San Miguel Chicaj, Salamá and San Jerón imo lo funher define Ihe largel area. The survey 
included the identifi cation of crops grow n and detection of whitefly-transmitted viruses. 
Based on the preliminary survey, 18 vi llages loca led in Ihe munic ipalilies of San Miguel 
Chicaj and San Jerónimo (Map 1) were selecled in Ihis case study. 

The community of San Miguel Chicaj is composed of a predomi nantl y indigenous 
populat ion (approximate ly 17,250 inhabilants) of post-Mayan (Nahua) deseen!, belongjng 
lO the Iinguistic group Achí. The neighboring community of San Jerónimo 
(approximalely 12,200 inhabilants) is predominantly made up of 'ladinos'. defined as 
people who have never been ar are nol anymore pan of an indigenous cornmunity. 
However, Ihe ladinos of San Jerónimo inelude many 'mestizos' , descendants of the 
' Pipiles' of Nahua (Central Mexico) origino The municipality of San Miguel Chicaj has a 
higher population density and 39% more inhab itants in the rural areas than {he 
mu nicipality of San Jerónimo. 
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Map 1 Geographical location ofthe localities ofSan Miguel Chicaj and San Jerónimo in the 
department of Baja Verapaz, Guatemala 
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San Miguel Chicaj is located 940 meters aboye sea level (masl), about N 15° 06' 12" 
and W 90° 16' 00", wilh él. mean temperature of 22.5 CO and anTIua! precipitalion of 
1000 mm. Agriculture constitutes the main activity in chi s municipality , followed by the 
manufacturing of handcrafts . Approximately 50% of (he inhabitants in (his municipality 
are iHiterate. 

San Jerónimo is localed al lOOO masl, about N 15° 04' 00" and W 90° 14' 00", with él. 

mean temperature of 21.3 CO and precipitation of 1000 mm. The main economic 
activil)' is commercial agricullUre, followed by manufacturing of handcrafrs . His toricaJly , 
San Jerónimo was one of (he main Spanish haciendas devoled lO Ihe production of export 
commodities, such as sugar and che 'cochinilla' (mealybug) dye , during colonial times 
(C<.l . 1540). The nalianal agricultural program (JCTA) has an experiment station in lhi s 
IUunicipality. Approximately, 25% of the population of San Jerónimo is illiterate. 

Considering ¡he need lo conduct a limited bUI delailed examinalion of a reJalively small 
number of persons in each community, a "case sludy" approach was chosen. The 
"geographical area af caverage" was each of Ihe 18 vHlages selccted for thi s study (Table 
J). At the community level , the number of respondents is usually less Ihan 100, and the 
subjecls of the study are individuals. The frcquency of enumeration was a s ingle visi! to 
each respondent, and dala was collected Ihraugh individual inlerviews (Casley and Lury, 
1989). The total number of respondenls was 127, Ihe majority (97) being from San 
Miguel Chicaj , due lo lhe higher number of people living in the rural areas of ¡his 
municipality. 

The questionnaire was designed lo colleel onl y basic informal ion , selecting ¡he cammon 
bean as a reference raod erop. The quest ionnaire had 40 questions. including JO questions 
Ihat \Vcre depende ni upon ¡he presence or ab."ence of rh e reference erop (common bean) 
<lnd was designed to be eompleted in approximately 20-30 minutes. Questions were 
coded to facilitate data entry using Microsoft® Aecess 97, and dala process ing us ing 
Microsoft® Exce! 97. The original queslionnairc is included here as Appendix 1. A 
SAS® analysis was also eonduefed wilh Ihe dllla eollceled. 



5 

Results 

1. Basic survey data 

e number of respondents in each village Table 1 shows !he villages surveyed and !h 
seJected in the region of Baja Verapaz. A 
inte rviewed, 84.1% (106) of whom, owned Ih 
renting the Jand (8.7%); ass~ialed wilh Ihe 
laborers (4.0%). Approxima!ely 93.0%, 69.0 
had been working in (he area, longer Lhan 5, 10 

10ral of 127 farmers were individually 
e land. The rest of the farmers were either 
owner of !he land (3.2%); or working as 
%. and 14.8% of the farmers interviewed 
, and 30 years, respectively. 

conducted in Baja Vera paz, 
Rl. 

San Jerónimo NR 
2 Cañas Viejas 3 
6 El Cacao 4 

15 El Coyoli!o 4 
El Pro reso 12 Los Joceles 3 
El Tem is ue 2 Los Limones 3 
L1S Minas 11 Los Molinos 3 

uiaté 5 Los Pinos 3 
San Gabriel 25 Pueblo Nuevo 3 
San Francisco 19 San Juan 4 

olal LT~0~~~I~ ______________ ~~9~7 __ "-T 30 

11. Cropping systems 

he study region, according lo (he lotal area Table 2 shows (he differenl craps grown in t 

occupied by each e rop in each of ¡he vi Uages 
(1.0 and 0.7 ha) devoted to maize productio 
Chicaj and San Jerónimo, respectively. A s oh 
in San Miguel Chicaj , and 68% of (he respa 
T hi s erop occupied (he larges! portia n of f 
common bean occupied {he second larges! are 
sorghum, peanul and lomato. In San Jerón 
followed by bean, chili pepper, and sweet corn 

surveyed. Table 3 shows che average areas 
n in (he villages surveyed in San Miguel 
served in Tab le 3. 98% of (he respondents 
ndents in San Je rónimo. cu ltivated maize. 
arm land in bolh municipalities, whereas 
a only in San Miguel Chicaj, followed by 

¡mo, the second largest crop was tomato, 
(Figures 1 and 2). 

an planlings in bo th municipalities , and ,he Table 4 shows Ihe ave rage size (0.6 ha) of be 
lower proportíon o f bean farmers in San Jer6 
bean fanners among respondenls from San Mi 
frequency di stribution for San Migue l Chicaj a 
c rops, tomate and cuc umbe r, have di splaced 
Jerón imo. Chili pepper, an important NTEC in 
been significantly ex pl oi ted in Ihis region oC B 

nimo (23%) relative to Ihe percenlage o( 
gue l Chicaj. Figures 3 and 4 show the crop 
nd San Jerónimo. where Ihe Iwo main cash 

beon as the second majar crap in San 
o lher Middle Ame rican counl ries, has nOI 

aj a Verapaz. 
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Table 3. Average size (hectares) or maize plots in the villages surveyed and 
peTeentage ofrespondents (%R) Ihal cullivale maíze in eaeh vmage. 

San Miguel Chicaj ATea %R San Jerónimo ATea %R 
Bramadero 0.7 100 Cañas Viejas 0.6 100 
Chilaión J.3 100 El Cacao 0.6 66 
Chixolop 1.4 100 El CQyolito 0.8 100 
El Pro~reso 0.8 100 Los Jocotes 0.8 100 
El Tempisque 1.0 100 Los Limones 0.0 O 
Las Minas I.J 100 Los Molinos 0.3 66 

I Quiaté 1.0 80 Los Pinos 1.0 66 
San Gabriel J.3 100 Pueblo Nuevo 1.0 66 
San Francisco 0.9 100 San Juan 0.9 SO 
Aver.lge 1.0 98 0.7 68 



Figure 1. Total Area (has) of Predominan! Crops Surveyed In San Migue! ChicaJ 
Figure 2. TOlal Area (has) 01 Predominanl Crops Surveyod in San Jeronlmo 
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Table 4. Average size (hectares) oC bean plots in the villages surveyed and 
lhat cultivate beans in each village percentage of respondents (% R) 

San Miguel Chicaj Area %R San Jerónimo Area %R 
Bramadero O O C lIlas Vie'as O O 
Chi lai6n 0.3 100 El Cacao O O 
Chixolop 0.7 87 25 El Co olito 0.3 
El Progreso 0.4 Los locoles O ~ O 
El TempisQue 0.3 Los Limones O 50 O 
Las Minas 0.7 Los Molinos O 100 O 

I Quiaté 1.0 Los Pinos 0.8 80 66 
San Gabriel 0.8 Pueblo Nuevo 1.4 100 ~ 

San Francisco 0.4 San Juan 0.2 100 50 
Average 0.6 Avera e 0.6 77 23 

Table S. Average size (hectares) oC sorghum plots in the villages surveyed aud 
that grow sorghum in cach ,'ilIage percentage of respondents (% R) 

San Miguel Chicaj Area %R San Jerónimo Area %R 
Bramadero O O Cañas Vie' as O O 
Chilajón O O El Cacao O O 
Chixolop 0.6 73 El Co olito O O 
El Progreso 0.1 16 Los locotes o O 
El Tempisque O O Los Li mones o O 
Las Minas 0.7 63 Los Molinos o O 

I Ouiaté O O Los Pinos o O 
San Gabriel 1.8 12 Pueblo Nuevo o O 
San Francisco 0.2 10 San luan o O 
Averae:c 0.7 19 Avera e o O 

Table 6. Average size (hectares) o r peanut plots in the villages surveyed and 
that grow peanuts in cach \'iIlage. percentage oC respondents (%R) 

San Miguel Chicaj Area %R San Jerónimo Area %R 
Bramadero 0.3 50 Cañas Vic'as O O 
Chi laión 0.2 16 El Cacao O O 
Chixolop 0.3 20 El Co olito O O 
El Progreso 0.4 8 Los locotes O O 
El Tempisque 0.0 O Los Li mones O O 
Las Minas 0.0 O Los Molinos O O 

I Ouiaté 0.3 40 Los Pinos O O 
San Gabriel 1.0 28 Pueblo Nuevo O O 
San Francisco 0.4 10 San Juan O O 
Averae.e 0.4 19 Aver. e O O 

8 
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Tomato was the second largest crop in Ihe 
where 67% of the respondents of the surve 
Chicuj, on the contrary, only 3% of the total n 
and only in Ihe village o f San Francisco. 
rel ati vely small (0. 5 ha in San Jerónimo and 
to ¡he areas planted to Ihe major c rops in Ihe r 

munic ipality of San Jeróni mo (Figure 4), 
y cultivated this vegetable. In San Miguel 
umbcr of farmers inle rviewed grew tomato , 
The average area planted to tomato was 
0.2 ha in San Miguel Chicaj) as compared 

egion (Table 7). 

Table 7. Average size (hectares) of !omato 
percentage of respondenls (% R) that grow 

plots in the villages surveyed and 
tomatoes in each village. 

San Mi el Chica· Area %R S an Jerónimo Area 
Bramadero O O C añas Vieias 0.7 
Ch ilaón O O E I Cacao 0.3 
Ch ixolo O O E I Coyolilo 0.2 
El Pro reso O O Lo s Jocotes 0.5 
El Tem is ue O O L os Limones 0.7 
Las Minas O O Lo s Molinos 0.5 

uialé O O L os Pinos 0.7 
San Gabriel O O P ue blo Nuevo 0.7 
San Francisco 0.2 26 S an Juan 0.6 
Avera e 0.2 3 A vera~e 0.5 

%R 
66 
50 
50 
66 

100 
100 
33 
66 
75 
67 

Cucu rnber was the third largest crop in San J 
of 0.4 ha. This vegelable was culti valed b 
pepper and $weet corn were grown separatel 
S'ln Juan and Pueblo Nuevo, in (he municíp 
0.7 ha (equi valen! to I manzana, [he local un 

e rónzmo (Figure 4) wilh a mean average area 
y 32% of Ihe respondenlS (Table 8). Chili 
y by only one farmer each. in the vi ll ages o f 
a lil y of San Jerónimo. These crops occupied 
]( of aren). 

Table 8. Average size (hectares) of cucumb 
percentage of respondenls (%R) !ha! grow 

er plots in the villages surveyed and 
cucumbers in each village 

San Mi uel Chica' Area %R San Jerónimo Area %R 
Bramadero O O C añas Viejas O O 
Chi la 'ón O O E "1 Cacao 0.1 25 
Chixolo O O E 1 Coyolilo 0.4 50 
El Pro reso O O L os Jocoles 0.4 66 
El Tem is ue O O L os Limones O O 
Las Minas O O s Molinos 0.2 66 

uialé O O os Pinos O O 
San Gabrie l O O p ueblo Nuevo 0.7 33 
San Francisco O O s un Juan 0.7 50 
A vera e O O A veraee 0.4 32 
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Regarding the use of (he various cornmodities described aboye, Figures SA-D show the 
frequency of the three chalees presented to respondents in San Miguel Chicaj : (l) hame­
consumption, (2) sale, and (3) both home-con :-; umption and sale. Figure SA shows Iha! 
(he majority of farmers in ¡his municípalily grow maize for home-consumption . and al so 
se1l part of Ihe produce. Very few fanners grow maize strictly for sale . In Ihe case of 
cammon bean, Figure 58 shows tha! a higher proponían o( farrners in San Miguel 
Chicaj commercialize beans, as compared to maize. Howe\ler, lhe majority of fanners 
grow beans for home-consumption and sale. Sorghum presents a different pattern, 
showing a greater vo lume of lhis cereal being produced fo r sa le as animal feed 
(concentrates). However, Ihe majority (65%) of Ihe farmers grow local sorghum varieties 
(o satisfy Iheir Qwn needs of animal feed and flour mixes to prepare maize tortillas 
(Figure Se). Peanut shows yet another situation, wilh most of the produce deslined for 
sale (Figure 50). Peanuls are commercializcd locally or so ld al supermarkets in urban 
areas. 

The deslination a f craps in the municipality of San Jerónimo is shown in Figures 6A·D. 
Maize is grown in this municipali ty both for local consumption and sale . Few growers 
grow ma;ze stTicll )' for consumption, and none grows il for sale alone (Figure 6A). On 
Ihe contrary, tomato is grown for sale only. by al\ farmers interviewed (Figure 68). The 
SDme pattern was observed ror cucumbe r (Figure 6C). Common bean is grown he re 
mos tl y for local consumption, although part of Ihe produce is sold (Figure 6D). 

III. Economic analysis 

When asked abom Ihe masl profilab!e erop. lhe majarity of Ihe farmers interviewed in Ihe 
munieipalily of San Miguel Chieaj , c¡ted common be,¡¡n (Figure 7). In 5íln Je rónimo, 
mus! respondents mentioned tomato as the mas! profltable erop (Figure 8). The 
re maining crops were menlioned by few re~ pondenl s . 

Tables 9-16 (Appendix 2) presen! a descflptivc economic analysis of the main crops in 
selected localities, including ma;ze (Tables 9 and 10) and common bean (Tables 11 and 
12) in three vill ages (Chi xolop, las Minas. ClIlc! SDn G!:lbriel) of San Mi guel Chicaj. The 
rema¡ning !ables include sorghum (Table 13) and peanut (Table 14) in San Miguel 
Chica]: tomato (Table lS) in bOlh mllnicip¡¡litlc~ : ¡¡nd cucumber in San Jeról);mo (Table 
16). 
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IV. Changes in cropping syslems 

In the municipality o( San Miguel Chicaj , less Ihan 12% of (he fa rmers interv iewed had 
abandoned craps. However, mosl of the farmers mentioned common bean as the erep 
they had abandoned, w ilh only {WQ respondenls mentioning eilher sorghum or peanu! 
(Figure 9). 

When asked about che reasons for abandoning hean producl ion, farmers mentioned bean 
go lden masaie as the main reason. This ís Ihe m<lin disease of common bean caused by a 
whitefl y-transmitted virus: Sean golden yelfow masaie virus. Three farmers menlioned 
high production costs as either Ihe main (lwO farmers) or lhe second most important (one 
farmer) rcason for nol cu ltivating beans any more. One grower cited lhe " Iack ofseed and 
ils high cosl" as a secondary factor causing (he abandonment of bean produc lion (Figure 
10). The fa rrner who stopped growing peanut, did so because he ran out of land ; and Ihe 
growcr who abandoned so rghum, cited "Iack of water" as the main factor for aba ndoning 
Ihis erop . 

ln Ihe municipality of San Jerónimo, common bean was again the rnain crop that most 
farmers (60%) had abandoned. Only two olher farmers had abandoned a different erop, 
tomato or cucumber (Figure 11). Among ¡he reasons cited by the farmers who were n01 
growing beans anyrnore. were the high incidence of bean golden mosaic andlor ¡he 
whileOy Bemisia rabaci (90%). One farmer ciled "Iow profits", and another one "too 
much d isease pressure", as the main cause for having abandoned bean production . One 
re:-. pondent had abandoned both beans (due 10 low yields) and eucumber (because of low 
m<lrkel prices). T wo farmeT5 in ¡his municipality had abandoned tomato, due to high 
production cesls (Figure 12). Figure 13 ,<,hOW5 the frequency of fanners that had 
abandoned bean production from 1985 (A851 until 1998 (A98). 

Figure 14 shows Ihe frequeneics of farmers who produce eommon beans, as well as the 
freq uenc ies of those who do nol gro w bean .~ In Ihe two municipalilies surveyed in Baja 
Verapa2. When (hose farmers who do nOI grow beans, were asked about bean 
consumption. a ll of Ihem responded Ihat [hey consume common beans. most ly black.~ 
...:ceded grain types. Of 47 respondenl~ . Ihe average consumpt ion of bean~ was 13 times 
per week , and Ihe household consumed :In average of 5.5 lb per week (range: 2 ~ 16 
Ih/wk) , whích h<ld lo be purc hased In nearby Illilrkets. 
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Table 17 li sts rhe necessary conditions or faclO rs (hal (he aboye farmers cons idered 
important for (hem to resume bean production. 
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Table 17. Farrners' perception of factors required to bring common beans back into 
production in the municipalities of San Miguel Chicaj and San Jerónimo, B.V. GA. 

Conditions or Factors No. respondents 
1. Improved cornmon bean cuhivars with BGMV resistance 17 
2. Absence of BGMV and whiteflies 8 
3. BeHer managemenl praclices for BGMV/whiteOy problem 5 
4. Cheaper production inputs 5 
5. More e ffective insecticides 10 control wh itcflies 3 
6. More money to buy ¡he necessary_inputs 3 
7. High~ielding bean cultivars 2 
8. Lower cost of renting land 1 
9. More time 1 
lO. Highe r profitability 1 

11. NOI willing to grow heans anymare 1 
12. No response 1 

Discussion 

The relative distribution of crops in San Miguel Chicaj, shows Ihe predominance andlor 
importance of food crops , part icu larly maize and cammon bean, in traditional agricultura! 
sy~tems. Mal ze is clearly the main rood erop in bOlh San Miguel Chicaj and San 
Jerónimo, probably since pre-Hispan ic I1mes. Common bean is ¡he second most 
important Iraditional foad erop in San Migue l Ch ieaj , but, area-wise, il has becn 
displaced la a fOUrlh place in San Je rónimo. where cash crops predominate . The ave rage 
size of maize plots in San Jerónimo is 30% smaller Ihan (he average maize plot in San 
Miguel Chicaj . whereas Ihe average Slze 01' bean pl ots in both munie ipalil ies is simil nr 
(0.6 ha). Thcse observations show the gradual di splaeemenl of foed crops by cash erops. 

The cultivation of peanul (a South American erop inlroduced in to Middle America in pre­
Columbian times) as a eash erap in San Mi guel Chicaj, is intcresting. Peanut germplasm 
sll rveys condueted in San Miguel Chicaj (ALurdia et aL, 1999) .~ h owed Ihe existence of 
(wo different varieties of Arachis hypogaell, including pe¡)n lllS of the "Virgini a" type , 
introduced into Mesoamerica during colonial ti mes . Thesc findings suggest that peanuts 
have been cuhivatctl in th is region for many generations. The average size of the peanul 
fields in San Miguel Chieaj wa~ 0.4 ha, whereas thi s e rop was nOI grown by any of {he 
respondenls in San Jerónimo. Thus, peanul seems 10 be eullivated ;ts a cash erop by 
traditional farmers , probably as a ri sk-aversion or erop-diversification strategy. 
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Sorghum is ¡he Ihird most important cro~, ;lrea-wisc, in San Miguel Chicaj. This e rap 
WilS introduced ¡nto Ihe Americas from Africa during Ihe Span ish colonia l peri od, bUI il 
has. nat beco me o. staple (oad erap in Ihis conline n! , excepl in countries with a large Afro­
American population, such as Haití. Sorghum 1'<; regarded ~IS a rus líe crop that can be used 
<I~ animéll feed, and as a substilute for malze in times of scarcity er erap failure. The 
average area of Ihe sorghum fields in San Miguel Chici:lj was 0.7 ha . This erap was not 
found among any o f Ihe farmers inlerviewed 111 S~n Jerónimo, and is probably cultivated 
by traditional farmers as a "buffer" erap (Q rnmimize risk . 

TomalO was grown only in ene of lhe nine vi llages surveyed in San Miguel Chicaj, whieh 
could be interpreted as an example of the on-going lnm:,ition between traditi onal and 
non-lraditional agrieulture. The relalively sma ll average area planted 10 tomato in this 
village (0.2 ha) suggests thal farmers in thls community are "experimenting" wi th Ihis 
erop for the time being. 

In San Jerónimo, Ihe average area planted 10 tomato wa~ 0.5 ha. Tomato was the second 
most extensive erop, which demonstrates the ernphasis on cash crops in this municipality. 
Despite being a New World speeies. {Ornato did nOl beco me a stapJe food unliJ 
considerable genetic improvement took plilce outside Latin America. Ir is not surprising, 
then , thal tomato produclion in Baja Verapaz is deslined mostly for sale and nOI for aulO­
consumption. 

Cucumber is another non-traditional erap grown for sa le in San Jerónimo, and is (he (hird 
erop in area planled after tomato. Ir is inleresting (O note thal on ly one farmer in San 
Jerónimo grows chili pepper, a crap (hal has great ly expanded logether with lomato, in 
olher Middle American countries. The average area planled 10 cucumber in San Jerónimo 
\Vas 0.4 ha. Thi s eueurbit is another cash erop that contríbutes lO crop diversificatíon in 
¡he sludy area. 

Allhough maile occupies the Jargesl enea in bolh municipalilies, il was oot considered the 
most profitable erop. In San Miguel Chieaj, common bean was considered as lhe mOSl 

profitable erop, by the majority of farmers interviewed. In the eeonomic analysis 
conduc ted for (he five crops grown in San Miguel Chicaj, the average profit per heclare 
\Vas: USD$147 for maize, $580 for beans, $ 160 for sorghum, $334 for peanut and $7,428 
for tomato. The profit margin for common bean is very high when compared lo other 
bean-produeing departmenls of Guatemala, such as Jutiapa (US$ 190lha). This 
di screpancy could be attributed lo Ihe broad range of produetion costs (US$61-J06/ha) 
reported by bean farmers in Baja Verapaz. Regarding expeeted bean prices, the minimum 
average price quoted by fanners in San Miguel Chicaj was USS683/ton, which is only 
slightiy above intemalional (US) beao prjces. Thus, the main faetor contribuling to Ihe 
unexpectedly high profit margin calculated for common bean in San Miguel Chicaj, 
could be the low production cosl (the mode was US$I 02/ha). It would be inleresting to 
ana lyze this finding in more delail. 

In the municipality of San Jerónimo, tomato was by far the most profitabJe c rop (average 
profit: US$6,518/ha), although it is the second crap in tolal area planted. The second 
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most profitable crop is cucumber (average: US$3,741/ha.), showing the high value and 
economic poten ti al of cash crops. 

Excluding the five tornato farmers interviewed in the village of San Francisco, common 
bean was the most profitable erap in the municipality of San Miguel Chieaj. The 
profjtability of tomato per area cuhivaced, is over 12 limes greater than that of cornman 
bean, bUI lhe Jow number of lomalo growers in Ihis municipaJily , made common bean Ihe 
mOS I profitabJe c rop alternative. Furthermore, !he main economic factor determining I.he 
se lection of crops is probably their production cost (USS/ha): $135 for majz,e, $ 138 for 
common bean, $83 for sorghum, $222 for peallut, $ 1,400 for cucumber, and $3,400 for 
tomato. Chemical pro!cct ion is a significanl componenl of production cosls. In thj s sludy, 
Ihe COSI (US$fha) of chemical prolection for lil e differem crops analyzed were: $ 18 for 
malze, $34 for common bean, $8.50 for peanut and so rghum, $728 for cucumber, and 
$1,870 for tomato. 

lnterestingly, when Ihese data are analyzed as lhe average nel relurn on the money 
invesled (the "accounting profit" in economic tcrms), the order of the crops (from the 
masl lo the least profitable crop) changes 10: bean (265%), cucumber (191%), tomato 
( 137%), so rghum (J34%), peanut (107%), and maize (76%). These figures are a produel 
of the ca lculations carried out using average values for ¡he economic data col1ected 
among selected eommunities of farmers in Baja Verapaz. Offieial agricultural produclion 
fIgures available in Guatemala, eonsider high "alue erops, such as tornato, as Ihe mOSI 
profitab1e with a net return of 100%, whereas crops such as maize , beans and sorghum 
ha ve profit margms tha! range belween S% and 42% (A. Viana, personal 
communicmion). Again, Ihese di screpancles may be ex plained by {he re lati vely low 
producuon COSIS reg is{ered in Ihe small fa rming communities of Baja Verapaz. 

Allhough 10mal0 is a cash crop, it is better cl ass ified a~ a high value crop. The average 
net profil oblained from tomato per <lrea cu lll vated, is over 40 limes higher that of maize; 
and 12 times hlgher Ihan Ihe nel profit from COlnmon bean prodllction. Howevcr. 
produclio ll eos[s fo r tomato are 2S time:-. highcl Ihan Ihe cost of growing eilher maize or 
commOIl beall. Over 55% of Ihe tmal COs l of produc mg tomatoes, corresponds 10 

re~licide app li e3 tions. 

UIlt'or(unately. when tomato prodllction ex<.:eed5. market demando growers may lose as 
lHL1ch ,IS 72% of rhe maXlmum expected innlme. The minimllm average price may nor 
cover production cosls for tomalo. The diffcrcllce between expeclcd maximum and 
mmirnllm average prices for malze and COllllllon be"n does not cxcced 38% .. nd 32%, 
Icspcctively. These dal" cJearly show ¡he illlpOrlUnce 01 priee sr<1 bility for small -sca le 
r.lnncrs. 

Reg¡u'd l1lg "crap stabilit y". Figures 15 ,uttl 16 cleu r! y show that Ihere is a grealer 
Icndency 10 abandon crops in the mUnlcipalil y 0 1' San Jerón imo {han in San Miguel 
Chicaj , where high value c rops have nO{ di splaced If<ldilional c rops 10 a s ign iflcant extenl 
ye!. The maín erop that has been di sp laced in Sun Jerón imo 1)0, common bcan. 
In tereslingly, some f:Jrmers in Ihis municipalllY, have stopped growing [he main two ca.sh 

• 
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Figure 15. Crop Stability (No. 01 farmers that have maintained, abandoned 
or reduced crops) In San Miguel Chicaj 

Stable Abandoned Reduced 

Figure 16. Crop Stabillty (No. offarmers that have maintained, abandoned or reduced crops) 
in San Jerónimo 

Stable Abandoned Reduced 
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c raps: tomato and cucumber. Tomato was ... bandoncd due 10 high produclion costs , and 
cucumber due lO low mark.et prices . Thcse are limiting fac tors in ¡he adoplian of high 
value cash craps by small-scale farmers. becull sc Ihcse craps demand a significan! ¡nilial 
investment (prOduclion cost) and have a grealcr market price flllctuation than Iraditional 
foad craps (Figure 17). Many ladino fam ¡l1 es In Guatemala send (amily members to 
wo rk in (he Uniled Statcs during parl of ¡he year, to obtain ¡he necessa ry capital lo invesl 
in the produclion of high value crops. 

Another major limilation lo the expansio n o f Ilon-lradilio nal hig h vnlue crops. is lhe 
availabilit y o f wate r during the pro lo nged dry scason characteri s tic o f sorne Centra l 
American countries , such as Guatemala, El Salvador, Honduras, and Nicüragua. In rhe 
case study urea selecled here, for instance, mos! of ¡he crops grown lhe municipality of 
San Miguel Chicaj were rainfed and are Jocated on hilbides , whe rcas San Jerónimo is an 
irrigated valley. 

Comman bean wa...;; al so Ihe main c rop abanuoned in lhe munic ipa lity of San Migue l 
Chicaj , although it was onl y recorded for ¡I very Jow pcrcentage of Ihe fanncrs 
intervlewed. The mai n factor responsible fOI" Ihis obse rvulion, was Ihe high inc idence of 
Sean golden yellow masaie virus and il s whitcfly vector , Bemisia tabaci. Interestin gly, 
tomato is al so highly susceptible to wllítefly-transmillcd Vlruses , but none of Ihe 
re"pondents has abandoned tomato due 10 Illis peq-disease problem. rhe rcason might be 
Ihe large amounl ofpesticides applied to \Ornato, sometimes on;] dad y basis. 

Conclusions 

The region selected for this case stud y included smaJl -sca le « 1 ha/crop) fa rm ing 
communities, characterized by contrasting eropping systems and soeio-economíc ethnic 
groups. The choice of croppíng system was delermíned to a large extent by eíther the 
availability or lack of irrigation and capital. Farmers wilh access 10 irrigation systems and 
capital, were largely associated with non-traditional cash crops, at the expense of 
Irddilional food crops . However, food crops were nOI abandoned by mosl growers o f non­
Iradilional crops, probably in response to food seeurity concerns. The foad crops 
ilbandoned were tho.se that have serious production problcms, such as pests and diseases . 
In Ihis case study, both subsistence and eommercial fanners abandoned common bean 
production, due to ils susceptibility lo the whitctly-transmitted Bean ga/den yeLlow 
!n()saic virus . Sean fanners in Ihe stlldy regíon were not aware of Ihe existence of 
BGYMV-resistant cultivars. Maize is nol affected by this pathogen and, consequently, il 
was ¡he mos t stable crop in the study region . Peanut, considered as a tradirionaJ cash erop 
in San Miguel Chicaj , was nOI found in San Jerónimo. This observation suggests the 
possibJe loss of valuable plan! genelic resources in agriculturaJ regions deVOled LO non· 
traditional cash craps. 

CommerciaJ practices are evident both among subsistence and high value crop growers in 
Baja Verapaz, In San Miguel Chicaj, low-input, rain-fed c rops, such as sorghum and 
peanut, are grown as cash crops; whereas in San Jerónimo, high input cash crops, such as 
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Figure 17. Markel Price Fluclualion for Tradilional and Non-Tradilional Crops in Baja Verapaz 
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tomato and cucumber, predominated. The production of high value craps requires 
considerable capital inves tment from non-agricultural sources (e.g. migratory farm labor, 
bank loans, and other commercial ac tivities). The need to protecI this capital investment, 
forces growers lo overprotect high value crops wi th a wide array of chemical pesticides 
applied on a regular bas is. No! surprisingly, non-traditional cropping sys tems are 
invariably associated with pesticide abuse, environmental degradation, and covert health 
problems in rural communities. Urban consumers are also affected by lhe high le vels of 
pesticide residues faund in mas! horticultural producls so ld in Latjn America. The lac k of 
lechnical ass istance' lo growers of non-Iradilional cash crops, further aggravates lhe 
problem of peslicide abuse. 

The excess ive application of agrochemicals is also responsible for the emergence of 
peslicide-resislant pesls, such as Ihe whilefiy B('misia labad. an importanl insect vector 
of man)' plan! vi ruses including Beon golden yellow masaie virus. Conseq ue ntly , Ihe 
cu lti vation of high vaJue craps contributes to Ihe di splacement or traditional rood craps, 
such as cammon bean, maize, and peanut in this case sludy. 

JI is import ant lo achieve a balance between the cash and raod crops grown by small ­
scale farmers, lo achieve erop s tability and foad security, while minimizing 
envi ronmental degradation and maximizing profits. Qualified technical assi stance must 
be continuously pravided, particularly to farmers who are nol familiar with non­
traditional crops, in order to reduce their dependence on pesticides and prevenl ¡he 
irreversible damage (hat (hese chemicals cause lo our natural resources. 
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24-~ 1'10 c.w. rntQI1 rl---==-:--:======================:i. 
25- la CultiYIIYII Inted ante. 1 rlo Iii Si r-
2&- Cuando lo dei6 de cukiv. 11!1j" 

27- Si no lo c"',,,,, COR.u_ waled friiol ? No Ji' Si lit I 
28- Cuant •• vec •• diaria. r- ,. pOI __ r- COfI8*- wted ,' .... 1 

2S- Cuanto . ... co .. "a por ....... 1 r--- ~ 

38- Daonde lo co.pta? I 
31 · S'" u.ted de donde viMa el friioI que ~It? No Ji S. Ii' 

....... , rl------==========:r 
32- QUIÓ clMe de hijol com_ 1 ¡ Neo-o p- Otro r Negro)' 0110 r 
3J- Q~ nec ..... ,. pera que usted 'tahaa ,. cu .... Ili¡oIl 

34- Si cuAiva friiot que ,,_ ...... a en pñraera ? r- Na en ~ 1 r- Na 
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Table 9. Descriptive cconomic analysis 01 maize production in San Miguel Chicaj. 

Chlxolop 
1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 ,. 
15 

Average 

Las Minas 
1 

2 
3 

• 
5 
6 
7 

8 
9 

10 
11 

Ayerag.e 

P.Costlmz Yleldlqqlmz Max .Prlce 

600 18 90 
400 22 65 

1000 
2000 

500 
700 

1000 
500 
250 
450 

1000 
1000 
600 
450 
500 

730 

500 
650 
500 

1000 
500 

1500 
400 

2000 
500 
600 
600 

795 

15 
50 
25 
15 
25 
40 
20 
20 
14 
50 
10 
10 
34 

25 

40 
21 
50 
25 
10 
16 
18 
20 
20 
10 
16 

22 

75 
90 
80 
60 
75 
80 
85 

100 
100 
100 
90 
80 
70 

83 

80 
75 
80 
75 
90 

100 
90 
90 

110 
90 

110 

90 

Mln.Prlce 
50 
60 
60 
50 
60 
50 
50 
50 
60 
55 
50 
50 
60 
50 
50 

54 

50 
45 
50 
55 
50 
60 
75 
60 
45 
45 
45 

53 

Avg.PriciII 
70 
62 
67 
70 
70 
55 
62 
65 
72 
78 
75 
75 
75 
65 
60 

68 

65 
60 
65 
65 
70 
80 
82 
75 
77 
67 
77 

71 

Prot.Cost Max.Proflt 

75 1025 
110 1030 

60 125 
75 2500 

100 1500 
25 200 

100 885 
200 2700 

60 1450 
90 1550 

120 400 
150 4000 
150 300 
30 350 
64 1680 

94 

180 
30 
35 

O 
O 
O 

50 
200 
300 

O 
300 

100 

1326 

2700 
925 

3495 
3000 
400 
100 

1220 
-200 
1700 
300 
560 

1291 

Min.Profit Avg.Proflt Ay.Pro.US Pr/Av/Area Mx.Pro.US PfJMxlArea 

300 660 94 186 146 292 
920 964 137 274 147 294 

-lOO 5 O O 18 36 
500 

1000 
50 

250 
1500 

950 
650 

-300 
1500 

O 
50 

1200 

564 

1500 
295 

2000 
440 

-400 
-640 
950 

-800 
-50 

-150 
120 

297 

1500 
1250 

125 
550 

2100 
1190 
1110 

50 
2750 

150 
200 

1550 

944 

2100 
610 

2750 
625 
200 

-220 
1076 
-500 
1040 

70 
632 

762 

214 
178 

17 
78 

300 
170 
158 

7 
392 

21 
28 

221 

134 

300 
87 

392 
89 
28 

O 
153 

O 
148 

10 
90 

118 

428 
356 

34 
156 
600 
340 
316 

14 

764 
42 
56 

442 

268 

480 
139 
672 
142 
45 
O 

245 
O 

237 
16 

144 

193 

357 
214 
28 

126 
385 
207 
221 
57 

571 
43 
50 

268 

189 

386 
132 
499 
428 

57 
14 

174 
O 

242 
42 
80 

187 

714 
428 
56 

252 
770 

414 
442 
114 

1142 
86 

100 
536 

378 

618 
211 
798 
685 

91 
22 

278 
O 

387 
67 

128 

298 bi 



Table 10. Oescriptive economic analysis of maize production in San Gabriel, San Miguel Chicaj. 

S.Gabriel P.Costlmz Yle/qq/mz Mx.Prlce Mln.Prlce Av.Prlce Prot.Cost MX.Proflt Mln.Proflt Av.Profll A .... Pro.US Av.Pro.Ar Mx.Pro.US MX.Pro/Ar 
1 600 25 100 70 85 40 1900 1150 1525 217 435 271 542 
2 450 30 80 SO 65 30 19SO 1050 1S00 214 428 278 557 
3 500 20 70 SO 60 15 900 500 700 100 200 128 257 
4 600 20 60 50 55 200 600 400 SOO 71 142 86 171 
5 4SO 35 60 45 52 18 1650 1125 1370 196 391 235 471 
6 400 20 75 50 62 45 1100 600 840 120 240 157 314 
7 400 20 100 50 75 50 1600 600 1100 157 314 228 457 
8 175 30 100 50 75 25 2825 1325 2075 296 593 403 807 
9 350 8 90 SO 70 60 370 50 210 30 60 53 105 
10 SOO 75 90 75 82 60 6250 5125 56SO 807 1614 893 1785 
11 450 30 100 50 75 25 2550 1050 1800 257 514 364 728 
12 300 20 100 60 80 100 1700 900 1300 186 371 243 485 
13 5SO 40 80 60 70 40 2650 1850 2250 321 642 378 757 
14 300 40 60 35 47 100 2100 1100 1580 226 451 300 600 
15 400 20 80 60 70 50 1200 800 1000 143 286 171 342 
16 4SO 35 80 60 70 O 2350 1650 2000 286 571 335 671 
17 350 25 80 60 70 25 16SO 11SO 1400 200 400 235 471 
18 SOO 15 85 60 72 200 775 400 580 83 166 110 220 
19 300 35 90 60 75 400 28SO 1800 2325 332 664 407 814 
20 500 15 140 50 85 80 1600 250 775 110 220 228 457 
21 850 20 100 75 87 50 1150 6SO 890 127 254 164 328 
22 800 15 80 40 60 75 400 -200 100 14 28 57 114 
23 500 10 140 80 110 400 900 300 600 86 172 128 256 
24 600 8 90 45 67 50 120 -240 -64 O O 17 34 

Average 470 25 89 56 72 89 1714 974 1333 191 381 244 489 

'" 'D 



Table 11. Descriptiva economlc analysis 01 bean produclion 10 selecled villages in San Miguel Chica), Baja Vera paz, Guatemala. 

Chixolop P.Costlmz ieldlqqlmz Max.Prlca Min.Price Avg.Price Prot.eost Max.Profit Min .Profit Avg.Profil AV.Pro.US PrfAvlAroa Mx.Pro.US Pr/MXlArea 
1 3SO 15 300 200 2SO 200 41SO 2650 3400 465 970 593 1186 
2 900 15 350 2SO 250 180 4350 2850 2850 407 81. 621 1243 
3 1200 16 300 275 267 120 4200 3750 3966 566 1133 600 1200 
4 350 18 300 250 275 90 5050 4150 4600 657 1314 721 1443 
5 600 20 350 250 300 200 6400 4400 5400 77 1 1542 91' 1828 
6 1000 15 3SO 200 275 100 4250 2000 3125 446 892 607 1214 
7 1000 20 325 200 262 300 5500 3000 4240 605 1211 765 1571 
8 600 30 250 125 187 lSO 6900 3150 5010 715 1431 965 1971 
9 600 30 .50 325 367 500 12900 9150 11010 1572 3145 1642 3685 
10 600 10 250 160 215 150 1900 1200 1550 221 442 271 542 
11 800 10 300 250 275 150 2200 1700 1950 278 557 31. 628 
12 1200 20 4SO 2SO 350 150 7800 3600 5800 628 1657 1114 2228 
13 5SO 19 350 200 275 50 6100 32SO 4675 667 1335 871 1742 
14 700 16 350 150 250 75 4900 1700 3300 471 942 700 1400 

Average 746 18 334 222 274 172 5471 3339 4348 620 1242 761 1563 

L.as Minas 
1 700 25 400 300 350 80 9300 6800 80SO 11 SO 1840 1328 2125 
2 600 ,. 225 190 207 110 2550 2060 2298 328 525 364 582 
3 600 20 350 250 300 40 6400 «DO 5400 771 1233 914 1462 
4 1500 20 300 250 275 60 4500 3500 4000 571 91. 643 1028 
5 SOO 10 300 200 250 300 2500 1500 2000 285 456 357 571 
6 1000 10 250 200 225 200 1500 1000 1250 178 285 214 342 
7 300 '8 2SO 200 225 250 4200 3300 3750 535 856 600 960 
8 800 15 350 100 225 300 4450 700 2575 367 587 635 1016 
9 800 10 350 200 275 200 2700 1200 1950 276 445 385 617 
10 700 14 350 325 337 lSO 4200 36SO 4018 574 918 600 960 
11 7SO 17 350 200 275 300 5200 2650 4350 621 994 742 1485 

Average 750 18 316 220 268 181 4318 2615 3603 51. 823 616 1013 w 
C> 



Table 12. Oescrlplive economlc analysis of bean productlon In San Gabriel, San Miguel Chica) , Baja Verapaz, Guatemala. 

S.Gabriel P.CosUmz Yle/qq/mz M)I: .Prlce Min.Prlce AV.Price Prot.eOSI MX.Profll Mln.ProfJl AV.Pro1it AV.Pro.U S Av.PrO.Ar MX.Pro.US MX .Pro/Ar 

1 700 12 350 300 325 100 3500 2900 3200 457 914 500 1000 
2 600 15 3SO 175 262 75 4650 2025 3337 476 953 664 1328 
3 700 16 300 200 250 150 4100 2500 3300 471 943 586 1171 
4 700 10 325 250 300 300 2550 1800 2175 310 621 364 728 
5 525 7 300 175 237 86 1575 665 11 20 160 320 225 4SO 
6 SOO 15 400 170 285 65 5500 2050 3775 539 1078 785 1571 
7 4SO 20 400 2SO 325 100 7550 45SO 6050 864 1728 1078 2157 

• 400 25 450 2SO 350 100 10850 5850 83SO 1193 2385 15SO 3100 
9 700 30 300 250 275 150 8300 6800 75SO 1078 2157 1185 2371 
10 SOO 18 325 275 300 140 5350 4450 4900 700 1400 764 1528 
11 SOO 25 350 ISO 2SO 60 82SO 3250 57SO 821 16. 1178 2357 
12 '00 20 300 2SO 275 150 5600 4600 5100 728 1457 800 1600 
13 6SO 30 300 250 275 150 5600 68SO 6225 889 1778 800 1600 
14 400 25 200 150 175 200 4600 3350 3975 568 1136 657 1314 
15 525 20 300 225 262 150 5475 3975 4725 675 1350 782 1564 
16 560 25 350 200 275 O 8190 4440 6315 902 1804 1170 2340 
17 400 15 275 250 262 140 3725 3350 3537 SOS 1010 532 1064 
18 300 14 300 2SO 275 200 3900 3200 3550 S07 1014 557 111 4 
19 800 14 300 250 275 500 3400 2700 3OSO 436 871 486 971 
20 SOO 9 320 200 260 80 2380 1300 1840 263 526 340 680 
21 850 20 320 225 272 400 5550 36SO 4600 657 1314 793 1585 
22 500 6 275 200 237 100 11 50 700 925 132 264 164 328 
23 300 14 350 250 300 400 4600 3200 3900 557 1114 657 131 4 

Average 541 17 323 22. 274 165 5058 3398 4228 60. 1143 722 1445 

~ 



Jable 13. Descrip1ive economic analysis 01 sorghum productlon In San Miguel Chlcaj. 

S.Mlguel P.CosUrnz Yleld/qqJrnz Max.Prlce Mln.Prlce Avg.Prlce Prot.eost Max.Pront 

1 300 16 50 30 40 50 500 
2 800 25 70 50 60 60 950 
3 400 30 80 60 70 O 2000 
4 400 20 80 50 65 O 1200 
5 300 15 70 50 60 O 750 
6 500 40 80 60 70 200 2700 
7 250 20 90 70 80 60 1550 
B 225 lO 100 55 77 90 775 
9 150 8 60 50 55 O 330 
10 300 15 60 50 55 40 600 
11 1000 25 75 55 65 O 875 
12 400 15 75 40 57 100 725 
13 200 30 50 45 47 O 1300 
14 500 13 75 40 52 150 475 
15 300 25 150 60 105 O 3450 
16 500 25 150 120 135 O 3250 
17 400 20 150 100 125 O 2600 

Average 407 20 86 58 71 44 1413 

Mln.Pront Avg.Proflt Av.Pro.US 
180 340 48 
450 700 100 
1400 1700 243 
600 900 128 
450 600 86 
1900 2300 329 
1150 1350 193 
325 545 78 
250 290 41 
450 525 75 
375 625 89 
200 455 65 

1150 1210 173 
20 176 25 

1200 2325 332 
2500 2875 410 
1600 2100 300 

835 1118 160 

PrlAvlArea MJ .Pro.US 

48 71 
100 135 
243 286 
128 171 
86 107 
329 385 
193 221 
78 110 
41 47 
75 85 
89 125 
85 103 
173 185 
25 68 
332 493 
410 464 
300 371 

160 202 

PrlMxlArea 

71 
135 
286 
171 
107 
385 
221 
110 
47 
85 
125 
103 
185 
68 

493 
464 
371 

202 

w 
"-' 



Table 14. Descriptive analysls of peanut production in San Miguel Chicaj. 

S.Miguel P.Cosllmz leldfqqfmz MaX.Price Mln.Price Avg.Price Prol.Cost Max.Profit Mln.Proflt Avg.Proflt AV.Pro.US Pr/Av/Area Mx: .Pro ,US Pr/MxJArea 
1 800 18 300 250 275 O 4600 3700 4150 593 355 657 394 
2 1000 10 275 200 237 50 1750 1000 1375 196 118 250 150 
3 70 18 250 175 212 60 4430 30SO 3755 536 322 633 380 
4 800 6 300 200 250 O 1000 400 700 100 60 142 85 
5 300 3 250 160 205 O 450 180 315 45 27 64 38 
6 800 18 325 255 290 50 5050 3790 4420 631 378 721 433 
7 500 12 200 175 187 200 1900 1600 1750 250 150 271 163 
8 2000 18 275 200 237 O 2950 1600 2266 323 194 421 253 
9 2000 18 275 250 262 O 2950 2500 2716 388 233 421 253 
10 2100 15 275 200 237 O 2025 900 1455 208 125 289 173 
11 2200 15 250 200 225 O 1550 800 1175 168 100 22 1 133 
12 2000 12 270 200 235 O 1240 400 820 117 70 177 106 
13 300 30 250 175 212 O 7200 4950 6075 868 520 1028 617 
14 400 8 290 250 270 200 1920 1600 1760 251 151 274 164 

Average 1090 14 270 206 238 40 2786 1893 2338 33' 200 398 238 

w 
w 



Table 15. Oescriptlve economic analysls oftomato production In San Miguel Chica] (S.Feo) and San JerÓnimo. 

S.Feo P.CosIJmz Yieldlqqlmz Mn;.Prlce Mln.Prlee Avg.Prlee Prol.Cost MII)(.Profit Mln .Profll Avg.Profll AV.Pro.US PrfAvfAre;, MX.Pro.US PrlMxJAre;, 
1 15000 1000 110 25 67 2000 95000 10000 52500 7500 2250 13571 4071 
2 12000 600 130 30 80 3000 66000 6000 36000 5142 1543 9428 2828 
3 25000 1200 160 30 95 10000 167000 11000 89000 12714 3815 23857 7157 
4 20000 1000 100 50 75 6()()() 80000 30000 55000 7857 2357 11428 3428 
5 8000 800 '00 40 70 6()()() 72000 24000 48000 6857 2057 10286 3085 
6 6()()() 500 100 50 75 5000 44000 19000 31500 4500 1350 6285 1885 

Average 14333 850 117 37 77 5333 87333 16667 52000 7428 2228 12476 3742 

S. Jer6n . P .Costlm:a: Ylelclfqqfmz M;,x.Prlce Mln.Prlce Avg.Prlce Prol.Cost Max .Proflt Mln.Profll Avg.Profll AV.Pro.US PrfAv/Area Mx.Pro.US PrlMxJAre;, 
1 16000 1000 150 5 77 3000 134000 -11000 61500 8785 6150 19142 13399 
2 16000 900 80 30 55 9000 56000 11000 33500 4785 3350 8000 5600 
3 25000 900 90 40 65 10000 56000 11000 33500 4785 3350 8000 5600 
4 23000 1000 120 60 90 8000 9 7000 37000 67000 9571 6700 13857 9700 
5 15000 1300 130 15 72 11000 154000 4500 79250 11321 7925 22000 15400 
6 12000 1000 80 30 55 10000 68000 18000 43000 6143 4300 9714 6800 
7 18000 1200 145 7 76 10000 156000 -9600 73200 10457 7320 22285 15600 
8 23000 800 90 30 60 10000 49000 1000 25000 357 1 2500 7000 4900 
9 24000 800 170 5 87 9000 11 2000 -20000 46()()() 6571 4600 16()()() 11200 
10 15000 1200 70 20 45 8000 69000 9000 39000 5571 3900 9857 6900 
11 20000 1200 60 30 45 10000 52000 16000 34000 4857 3400 7428 5200 
12 20000 1000 60 30 40 8000 40000 10000 25000 357 1 2500 5714 4000 
13 20000 1000 90 20 55 12000 70000 O 35000 5000 3500 10000 7000 
14 20000 800 90 20 55 10000 52000 -4000 24000 3428 2400 7428 5200 
15 16()()() 1200 140 10 75 10000 152000 -4000 74000 10571 7400 21714 15200 
16 18000 1000 100 25 62 10000 82000 7000 44500 6357 4450 11714 8200 
17 20000 1000 70 30 50 8000 50000 10000 30000 4285 3000 7143 5000 
18 20000 1000 120 25 72 10000 100000 5000 52500 7500 5250 70000 49000 
19 18000 1000 100 30 65 8000 82000 12000 47000 6714 4700 11714 8200 

Average 18894 1015 103 24 63 9158 85842 54'5 45629 6518 4563 15195 10637 

w 
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Table 16. Descrlptive analysis of cucumber productlon In San Jerónimo. 

S.Jeron. P.Costlmz Yle/Caj/mz Max.Price Mfn.Price Avg.Price Prot.eos! Max.Profl! Min.Profit Avg.ProfU AV.Pro.US PrlAv/Area 
1 9000 1100 50 30 40 7000 46000 24000 35000 5000 3500 
2 11000 900 50 30 40 7000 34000 16000 25000 3571 2500 
3 5000 1000 60 20 40 2000 55000 15000 70000 10000 7000 
4 5000 1000 30 10 20 2500 25000 5000 15000 2 143 1500 
5 2700 300 40 15 27 900 9300 1800 5550 793 555 
6 12000 1200 60 25 42 6000 60000 1S000 39000 5571 3900 
7 1700 1800 50 15 32 350 88300 25300 3614 516 361 
S SOOO 1800 40 10 25 4000 64000 10000 37000 5285 3700 
9 6000 1000 35 15 25 1000 29000 9000 5950 850 595 
10 8000 1500 35 10 22 5000 44500 7000 25750 3678 2575 

Average 6840 1160 45 18 31.3 3575 45510 13110 26186 3741 2619 

Mx.Pro.US 
6571 
4857 
7857 
3571 
1328 
8571 
12614 
9143 
4143 
6357 

6501 

Pr/MxJArea 
4600 
3400 
5500 
2500 
930 
6000 
88JO 
6400 
2900 
4450 

4551 

w 
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Inhabitanls of Ihe comrnuni ty of San Miguel 
Chicaj wearing lheir typlcal costumes 
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