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PRELIMINARY ESTIMATION OF THE ECOROMIC LOSSES DUE TO THE
HARD-T0-COOK DEFECT UNDER THE EXISTING STORAGE COMDITIONS
PRACTICED BY THE SMALL PRODUCERS OF GUATEMALA
Previous datz (Table 1) on the bean losses at the small farmer level

in three regions of Guatemala (E1 Peten, Jutiapa and Chimaltenango) showed
figures which varied from 6.9 to 31.1% (expressed as percentage of the
total beans storage). A significant increase in cooking time was also
tound for the same regions previously indicated. However, no attempt wes

made to measure the economic impact due to biodeterioration and changes

in their acceptability characteristics.

These regions were choosed for the study because they are located
in the most important productive bean areas of Guatemala, as indicated
in Table 2. Data on estimation for the postharvest losses in Central
America and specifically for Guatemala are shown in Tables 3 and 4 res-
pectively. Estimated figures indicated an average losses of 20% of the
total production calculated at the physiological maturity of the plant,
which implies an important and significant losses both from the economic

as well as from the food security point of view.
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Postharvest handling of beans in Guatemala is relatively simple, as
shown in Figure 1, and was the base for this study. After been harvested,
tne plant or the pods are sun dried; afterward they are placed over a2
burlap sack matting, &nd then beaten with & wooden pole, to sepzrate the
grain from the plant or the pad., In some cases the grain is further
dried by using solar energy. After that, part o7 the grain is sold,
immediately after harvest and part is stored either for consumption or
to be sold later through the commercialization channels which generally

in the case of the small producers, is the intermediary.

Therefore, in tnis respect it seems that mainiy twc aspects shculd
be considerad: one related to the steps that goes Trom harvesi 1o storing,

and another concerning with the storage conditions.



The study- carried out under this- specific obiective wes
an attempt to develop a methodology which can estimate the economic impect
of the bean hardening during storzae under the conditions used by the smell

prooucers.

MATERIALS AKND MZTHCDS

The present study is now unda2rway in two bean producing areas of Gué-
temala, namely E1 Peten and Jutiapa., that have different environmentzl con-
ditions as shown in Table 5. 1In this report only data from El Peten will
be presented. In this particular region, five case studies were underzeren
with five small producers, which glsc store beans for their own consumpiion;

acditional characteristics cf the farimers particicating in thz study are

o

shown in Table

The experimental design used was based on the postharvest systizm, usec

d: 1t wzs consi-

L]

by the small fermer in Guaiemala which wes ezrlier describ
dered that as far as the pestharvest practices is concerned, .the reguction
in the moisture content of the grain, was one of the most imporiant prcblems
tha= contribute tc ths hardening phenomenz during storags, NctT only it is

in

important to reduce but also to.keep the low moisture content ¥ the or

during storage. Therefore two basic aspects received attention: one rela-
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ted t0 & sysiem to reduce wzter contzsnt oi the arain by ihe use of a solar

energy drver, and anotner the selection of different tyoes ¢f containers
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For the study 135 1bs. of beans were bought from each one of the
farmers, in order td6 guarantee the amount of material needed for the study.
This amount was divided in five portions: one portion wes stored by the
traditional system used by the farmer, and the four remzining were dried
in & solar cdryer to around 12% meisture content of the grain, and then
packed by using: a) metalic coniziners; b) vegetable-fiber sacks; ¢) paper
bags; d) plastic bags and stored under the conditions used by the small
producers. Initial samples were taken from each one of the farmers partici-
pating in the study and then monthly during the 6 months ctorage perioc.
The following analysis were undertaken: moisture content of the agrain, vo-
lumstric weight, germination index, biodeterioration by insecis and fungl,

tiocn o7 the

cooking time, hardn2ss of the arain and 2 preliminary estim

economic losses due to the hardening phenomenon.

RESULTS

Data on the moisture content and percentage of germinztion of ihe
samples analyzed are shown in Teble 7 and 8 respectively As it can be
sean, samples that were dried to a 12% moisture content showsd & tandency
tc incre2se thair water conieni, while the opposite was cbsarved Tor the
sample with a 20% tial moisture content, due to-tre nigh relative humi-
dity of the environment. 1t seems that at the relative humidity praveiiing
in this region meisture equilibrium of the bears is betwszen 16 10 12% a2t

the € month storags csriod.

crzin. Vzluss for the percentzos of azrmination snowec —tnét the higner-
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reduction occured in the tradition2] system of giorage (66%) as compered
with the samples stored in the paper bags (79%). Less of the nerminztion
czpacity is a serious problem for the small producers because they ozne-

rally rely in the stored seeds for their next planting.

Percentzoe losses due to biodeterioration are shown in Teble 8. Va-
Tuss varied from 1.65% in the beans packed in vegetable-fiber sacks to
0.25% in those samples stored in the metalic containers. In the latter
case the high value is due to an abnormal insect infestation in the sample

of one of the farmers which participated in -the study.

Table 10 shows changes in the cooking time of beans stored in the
diTiarent contsiners at tne 7arm level; initial samrles showed & cooking

ime nzcessary to reach a force value of 503 nswions) of 121 minutes.

(3

time |
Although differences in the cooking time were not signitican: among the
treatnments after six months of storage, bsans kept in the metalic coniziners

gave a lower valus as compared with other packages used.

On the other hand the traditional system resulted in a significant
increase in the cooking time (138 minutes) as commared with the initizl
samgle. From the data obtained it seems that the myst imporiant eviect in
reducing the hardening phenomena in the samplas stored in difierent con-
tainers was more related to the initial drying procsdure 2pplied, tihar
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EVALUATION OF THE ECONOGMIC LOSS DUE TO THE HARDENING PHENOMENA

As it was previously indicated, the technology used to reduce bean
lesses during storage, consisted in two main interventions: one relzted
to the use ci difierent containers and a2 pre-heat treaiment to decrease the
initial moisture contient of the grain. 17 this technoloay is going to be
adopted by the small farmers it is necessary to demonsirate their benefits
and advantages. Two approachs were used to demonstrzte tiie economics tehind
this technology. One related -to the bean producer 2nd another to the con-
sumer. Previous survey in the rural area of Guatemala indicated that smal’
producers sell their crop immediately after harvest beczuse they do not have
ageauate storage facilities. On the other hend, it is a2 weil known faci
that tne price of bean increases after "the harvest season as it can be ob-
served in Table 11 which represents a ten year record. If the smali Tarmer
can store their crop for a2 lonoer time in good conditions, he will bz able
to have at least part of the provit whick is now being earned by tne inter-
mediary. Price can increase up to 2.85 quetzales for each 46 kg of beans
in July as shown in Table 11. Therefore, this economic benefit justify the
use by the small producers of an zdequate technology to prevent bzan less

during storage.

As far as the consumer is concerned that most obvious probiem is the

increased energv consumption to scfien tne greain during cookinc. As it

was shown in Teble 10, initial cooiing time cof beans crizc Tc & 12% moisture
content was 1Z1 minuiez, &nd efier © mornths nazrioc of siorzos, the Tollowing

v ths vapsizhble
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fiber sacks and paper bags,-127 for the metal contaziners and 144 for the
polipropilene bags. Beans stored with the traditional system gave the
highest value of 259 minutes. Estimated economic losses due to the in-
creased cooking time is shown in Table 12; these Tioures were obtained
from the snergy cost of cooking 500 g of beans stored by the small farmers
for six months in the different containers. Eneray cost was calculated
on the basis of the enerqy needed during cooking to bring the grains to

a hardness value of 500 newtons as measured by the OTMS as shown in Figure 2.

As it can be observed (Table 10) energy cost figures fcr cook the
beans stored with the recommended tzchnology varies from 0.20 to 0.23 c:nis
of quetzal, whereas for the bean sample stored witn the traditional methed

the enerav cost was 0.41 cents of quetzal*.

* (ustzal is the currency of Guatemala. 1 US dollar= 2.50 quetzalecs.



TOTAL LOSSES * OF BEAN'DURING STORAGE IN THREE REGIONS OF

TABLE 1

GUATEMALA
EL PETEN JUTIAPA CHIMALTENANGO
FIRST ** SEC.** FIRST ** SEC.**
LOSSES OF
GERMINATION (%) 100.0 66.9 71.6 15.9 13.0
LOSSES DUE TO
INSECTS (X) 24.9 4.8 2.5 14.4 10.1
LOSSES DUE
TC FUNGY 6.2 2.6 4.4 1.9 2.2
TOTAL LOSSES
DUE TG INSECTS
AND FUNGY 31.1 7.4 6.9 16.3 12.3

* EXPRESSED AS PERCENTAGE OF TOTAL BEANS STORED {EXPRESSED IN WEIGHT BASI1S).
AVERAGE AMOUNT OF BEANS STORED BY EACH FARMER: 6§20 POUNDS.

** FIRST = FIRST CROP AND SEC.- = SECOND CROP

SOURCE: INCAP
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TABLE 2

BEAN PRGDUCTION IN GUATEMALA

DEPARTMENT 1584 1985 1986
{M.T.) « (M.T.) “ (M.T.) 4

PETEN 11069 10.1 12906 11.1 13316 10.9
ALTA VERAPAZ 11506 10.5 6529 5.6 10828 8.9
JUTIAPA 14755 13.4 17125 14.7 18654 15.3
CHIQUIMULA 10842 8.8 10608 9.3 10823 8.9
JALAPA 9384 8.5 10179 8.7 5769 4.7
CHIMALTENANGO €333 5.7 6247 5.3 7195 5.9
REST OF COUNTRY 46037 41.9 52368 45.1 55324 45.3
TOTAL 109926 100.0 116162 100.0 121909 100.0

e—

SOURCE: INSTITUTO DE COMERCIALIZACION AGRICOLA, INDECA
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TABLE 3

POST-HARVEST BEAN LOSSES IN CENTRAL AMERICA
(METRIC TONS X 1000)

YEAR PRODUCTION TO REGISTERED AVERAGE VALUE IN CA §
PHYSIOLOGICAL PRODUCTION LOSSES GUATEMALAN
MATURITY (20%) PRICES AT 1982
(X 1000)
1978 208.9 167.1 41.8 29427
1979 254.9 203.9 51.1 35904
1980 269.6 215.7 53.9 37945
1981 299.4 238.5 59.8 42169
TOTAL 145446
SOURCE: SIECA AND UNIDAD POSTCOSECHA DIGESA

- yeeZ -



TABLE 4

POST-HARVEST BEAN LOSSES IN GUATEMALA
(METRIC TONES X 1000)

YEAR PRODUCTION TO REGISTERED AVERAGE VALUE IN CA $
PHYSIOLOGICAL PRODUCTION LOSSES GUATEMALAN

MATURITY (20%) PRICES AT 1982
(X 1000)
1977 43.8 35.1 8.8 4623
1978 99.5 79.6 19.9 10454
1979 105.7 84.6 21.1 11085
1980 71.5 57.2 14.3 7512
1981 114.7 91.8 22.9 12030
1982 125.6 100.5 25.1 13186
1983 110.4 88.3 22.1 11610
1984 113.9 91.9 22.8 11978
TOTAL 87481

SOURCE: SIECA AND UNIDAD POSTCOSECHA DIGESA.
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FIGURE 1
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- TABLE 5

ENVIRONMENTAL CONDITIONS IN BEAN PRODUCTION REGIONS OF GUATEMALA

AVERAGE YEARS 1980 TO 1986

PETEN JUTIAPA CHIMALTENANGD
TEMPERATURE
(°c) 24.3 27.1 17.1
RAINFALL
(mm) 1688 1254 1055
RELATIVE HUMIDITY
(=) 82 70 79
INSOLATION
{(hours) 2139 2763 2 ccmmee-

SOURCE: INHSIVUME, GUATEMALA

- Lzc -



TABLE 6

DESCRIPTION OF FARMERS PARTICIPANTING IN THE PROJECT

PETEN, GUATEMALA

BtAN EXTENSION, PLANTED
(Has)

PLANTING DATE

KIND CF BEAN PLANTED

BEAN COLOR

HARVEST DATE

TOTAL YIELD, ¥Kgs.

SEAN STORED, Xos.

BEAr SOLD, Knos.

AVER.: 13.1
RANGE: 1,4 - 28

DECEMBER 10-20
LOCAL VARIETIES

BLACK

- B8ZC -

ARCH 7 - APRIL 5

AVEP.: 10396
RANGE: 828 - 19550

AVER.: 506
RANGE: 92 -~ 1150

AVER.: 9590
RANGE: 736 - 18400

* AVIRAGE VALUES OF FIVE FARMERS



TABLE 7

EFFECT OF CONTAINER ON MOISTURE CONTENT OF BEANS STURED AT

FARM LEVEL, (%)

SAMPLE VEGETAL METAL PAPER POLIPRO-  TRADITIONAL

FIBER CONTAINER BAG PILENE SYSTEM
SACK BAG

0 12 12 12 12 20

1 13 12 13 13 17

2 14 13 14 14 16

3 15 14 16 16 16

4 17 15 17 16 17

5 17 16 18 17 18

- 6¢2 =



TABLE 8

EFFECT OF CONTAINER ON GERMINATION OF BEANS STORED AT FARM
LEVEL, (%)

SAMPLE VEGETAL METAL PAPER POLIPRO-  TRADITICNAL
FiBER PILENE SYSTEM
0 85 55 95 95 92
1 35 a5 23 a5 92
2 95 a5 87 25 83
3 85 95 87 aC 83
4 83 74 75 88 81
5 73 &3 79 71 66

- 0£T -



TABLE 9

EFFECT OF CONTAINER=0N BICDETERIORATION OF BEANS STORED ATl
FARM LEVEL (% weight)

Polipro- Traditional
(3222;:) v:?;:i] Metal Paper p1lene system
0 1.38 1.38 1.38 1.38 1.61
1 1.49 1.38 1.38 1.38 1.61
2 1.65 1.38 1.52 1.23 1.81
3 1.65 1.68 1.84 2.03 2.70
§ 1.65 8.40 2.53 2.76 2.88

5 1.65 9.25 4.25 8.76 2.88

- LEC -




TABLE 10

EFFECT OF CONTAINER ON THE COOKING TIME * OF BEANS STORED AT

FARM LEVEL **

CONTAINER

COOKING
TIME (Min)

DIFFYERENCES IN-
COOKING TIME (Min)

INITTAL SAMPLE

VEGETAL FIBER

METAL

PAPER

POLIPROPILENE

TRADITIONAL SYSTEM

133

144

259

12

12
23

138

* BEAN COOKING TIME

*% PERIOD OF STORAGE

TIME NECESSARY TO REACH A VALUE OF 500 NEWTIONS

6 MONTHS

- 2€T -



PRICES OF BEANS IN GUATEMALA

TABLE 11

MONTH QUETZALES/ INCREASE 1IN

46 Kg. THE PRICE

MARCH (HARVEST) 20.16 ~———————
APRIL 19.75 -0.41
MAY 20.36 +0.20
JUNE 22.15 +1.99
JULY 23.02 +2.86
PUGUST 21.21 +1.05
SEPTEMBER 20.42 +0.26

* AVERAGE OF TEN YEARS RECORD.

- £gZ -



- 234 =~

TABLE -12

ESTIMATED ECONOMIC LOSSES (IN OUETZALES) DuE TO THE KARDENING

PHENOMENA TN BEANS FRDM PETEN

PAPER

VEGETAL MCTAL POLIPPO_ TRADIT.
FIBER PILENC ~ SYSTEM

INITIAL COOKING
TIME, Minutes 121 121 121 121 155
COOKING TIME
AFTER STORAGE 133 127 133 144 259
EXPENDITURE OF
ENERGY * 0.21 6.20 0.21 0.23  0.41
COST FOR COOKING
THE TOTAL BEAN
PRODUCTION OF
PETEN ** (Q X1000) 5667 5411 56A7 6136  11036-
COST OF
TECHNOLOGY
(Q x 1000) 151 348 340 162 53
ESTIMATED TOTAL
ECONOMIC LOSS
(Q x 1000) 5241 5330 5081 4750 eee-

*  USING 460 GRAMS OF BEANS AFTER 6 MONTHS ST0RAGE

b R

**  PRODUCTION OF PETEN:

13316 M.T. .
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