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Fall Armyworm and Neotropical Cornstalk Borer
on Sorghum and Maize Intercropped with Legumes in Honduras'

ABSTRACT

The effects of intercropped legumes on densities of fall
armyworm -FAW- (Spodaptera frugiperds (LE. Smith)} and
neotropical corn stalk borer -NCSB. (Diatraea lineolata (Wal-
ker)) on serghum {Sorghum bicolor (L.} Moench) and maize (Zea
mays (L.)) were studied in central Honduras in 1986 and 1987.
Sorghum and maizeintercropped in the same hill were compared
with intercropped sorghum-maize-pigeonpea in 1986 at Rapaco,
Ei Parafso, and with sorghum-maize-cowpea in 1987 at Rapaco
and Fl Zamorano, Francisco Morazdn in 1987. Infestations of
FAW on sorghum and maize were similar for plots with or
without pigeonpes in 1986. In 1987 sorghum and maize with
cowpea had lower infestations of FAW than the intercropped
system without cowpea at both locations, Infestations of NCSB
were not affected by intercropping pigeonpea or cowpea with
sorghum and maize. Numbers of adults and eggs of the predaceous
earwig {Doru taeniata (Dohm)) were similar in plots with or
without pigeonpea in 1986, but they were higher in plots with
cowpes in 1987. Parasitoids were not influenced by cropping
system.
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RESUMEN

Se¢ estudiaron los electas de leguminosas intercatadas en el
prado de infestaciin del gusana cogollero del maiz (Spodaptere
Jrugiperda {1LE Smith)) y del lepidéptero (Dintrea fincoluts
(Watker)} ensorgo {Serghum bicolor (L)) y maiz (Zea mays (L)}
¢n Honduras, en 1986 y 1987, Se comparon los cultivas inter-
calados de sorgo ¥ maiz en ol mismo lugar con €] de sorgo-maiz-
pandul, en 1986 en Rapaco, E Paraisa, y de sorgo-maiz-caupien
1987 en Rapaco y El Zamorane, en Francisco Morazan. Las
infestaciones de gusano cogolleroensorgo y maiz fueron similares
en los fotes con o sin gandul en 1986, En 1987, ¢l cultivo inter-
caladn de sorgo-maiz con caupi presentd infestaciones mads bajos
de gusuno cogoliero que en aguel sin coupi en ambos sities. Las
infestaciones de gomosis de maiz no fueron afectadas por fa
asociacidén gandul a caupi con sorge y malz, El ndmero de adultos
y de huevas de tijeretas {Doru taeniata {Dohin)) fueron similares
en los lates con o sin gandul en 1986, pere fueron mas altos enlos
lates con caupi en 1987 Los parasitoides no fueron influidos por
el sistemna de cultives intercalados.

INTRODUCTION

1opping systems in the tropics commonly in-

clude the practice of growing two ormore crops

in the same space with some overlap of their
growing period (intercropping) (Willey 1979). Crop
associations may consist of cereal-cereal or cereal-
legume systems (Diaz 1982, Willey 1979). In southern
Honduras, more than 90% of the sorghum, Sorghum
bicolor (I..) Moench, is intercropped with maize, Zea
mays (L.) (Anonymous 1974). Field bean, Phaseolus
vulgaris 1., is a preferred plant protein in southern
Honduras and it may be intercropped with maize or
sorghum. However, it does not grow well in this area
because of inadequate rainfall. Maximum yields of
legumes in southern Honduras have been reported at
674 kg/a for field bean, 1089 kg/ba for pigeonpea,
Cajanus cajan L., and 2115 kg/ha for cowpea, Vigna
unguiculata (L..) Walpers (Anonymous 1986), Cowpea
and pigeonpea appear to be the most promising legumes
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for intercropping with sorghum and maize in the hot,
dry region of southern Honduras, Because of their
drought tolerance and high yield potential, they are
alternatives to P, vulgaris in this region

Intercropped cereals and legumes have been recog-
nized to have yield advantages over monoculiures,
Such combinations include maize-beans (Francis ef al.
1982a,b; Paul et al. 1987a,b}, sorghum- beans (Paul et
al 1987ab), sorghum-cowpea (Faris ef al. 1983; Davis
et al 1985; Willey 1982), and sorghum-pigeonpea
(Willey 1982). The traditional intercropping practices
of the subsistence farmer are considered desirable in
terms of their efficient resource use, improved farmer
nutrition (cereal plus legume), and reduced pest infes-
tation and insects damage.

The insect pests in intercropped sorghum-maize-
legume systems in Honduras have not been investi-
gated Data for cereal-cereal and cereal-legume crop-
ping combinations show that some reduction in insect
numbers may be encountered in these intercropped
systerns in comparison with monocultures. In Africa,
sorghum intercropped with millet had lower infesta-
tions of stem borer larvae than sorghum in monoculture
(Adesivun 1983). In southem Honduras, sorghum
intercropped with maize had lower larval infestations of
fall armyworm (FAW), Spodoptera frugiperda (1 E.
Smith), than sorghum in moncculture {Castro et al.
1989). Efficiency of cropping systems, in terms of
resource use, is expected to be greater when crops differ
in growth periods or habits because of partitioning of
the time or type of resource demand

Differences in plant morphology or physiology
underintercropping alsomay resultinlower numbers of
insect pests. Some species of insect pests were observed
in lower numbers when certain cereals were intercrop-
ped with legumes. In Colombia, intercropped maize
and beans were infested with lower numbers of FAW
than monocropped maize (Altieri 1980). The eardier
that beans were planted relative to maize, the greater
was the reduction in infestation of maize Similar
observations were made in Nicaragua (Van Huis 1981},
Intercropping cowpea with maize and sorghum reduced
the incidence of stem borers on cereals in Kenya (Omolo
and Seshu Reddy 1985). Infestations of chrysomelid
beetles were reduced on squash and beans when inter-
cropped with maize, a non— host plant, in Costa Rica
(Risch 1981).

Two of the most important insect pests of sorghum
and maize in southern Honduras are the FAW (Koone
and Banegas 1958; Andrews 1988) and the neotropical
cornstalk borer (NCSB) (Koone and Banegas 1958).
‘The impact of these pests and the role of natural enemies
in relation to pest populations has not been defined in
most agricultural systems in this area  The interactions
of crop and non-crop vegetation with insects in inter-
cropping systems creates interesting biological rela-
tionships, some of which can be beneficial to crop
production (Willey 1979} This study was conducted o
de-termine infestations of FAW and NCSB and related
na-tural enemies in cropping systems in which legumes
were intercropped with sorghum and maize in Hondu-
ras

MATERIALS AND METHODS
Study 1

Sorghum-maize and sorghum-maize-pigeonpea
intercrops (treatments) were planted on 16 June 1986 in
27 x 27 m plots at Rapaco in the Departnent of El
Paraiso, Honduras. Treatments were arranged in a ran-
domized complete block design (four replications).
Sorghum seed {6 - 9) and maize seed (4 - 6) were planted
in the same hill {casado) in both treatments, each hill
separated by 1 m, and pigeonpea seeds (3 - 5) were plan-
ted at 0.5 m between every other sorghum-maize hill in
each row (to reduce competition between the cereals
and pigeonpea). Rows were 27 m long and were sepa-
rated by 0.8 m. The improved maicillo criollo sorghum
(TAM428 x Porvenir)-bk (with high yield potential),
Planta Baja maize (early maturity type), and ICPL.-200
pigeonpea (adapted to Honduras) varieties were used.
Plots were fertilized with 60 kg/ha of 18 -46 - 0 and kept
weed free (manually) throughout the growing season.
No herbicides or other agrochemicals were used in the
study plots.

Twenty plants each of sorghum and maize were
randomly sampied for insects in each treatment plot
weekly from 14 July (seedling stage) to 21 November
(milk stage of sorghum). Whole plants were examined
visually using a destructive sampling technigue (Castro
et al. 1989). The number of leaves per plant was
recorded to relate plant phenology to insect numbers,
Number of FAW larvae, larval size class (= instar), and
number of eggs and adults of the predaceous earwig
Doru taeniata (Dohm) per plant were recorded. Stalk
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samples were taken from 22 August (mid-whorl) to 11
November (flowering). Stalks were dissected to deter-
mine the presence of NCSB larvae. Sample size and
frequency of sampling for stalk borers were the same as
for the FAW . Larvac were placed in 1 oz plastic cups
containing an artificial diet (Bio-Mix 9781, Bio— Serv,
Inc.) and held at room temperature to observe diapause
condition and record emergence of parasitoids  Pigeon-
pea was not sampled because the insects emphasized in
this study do not infest this crop. Crop yields were
measyred at normal harvest.

Comparisons among means were made for crop-
ping systems and crop species. Datawere analyzed with
orthogonal comparisons of with F tests (Steel and
Torrie 1980). Analyses were performed separately for
data collected on each sample date

Study 2

Sorghum- maize and sorghum-maize-cowpeaplots
were planted 14 June 1987, using the same plot size,
management, and planting arrangement for sorghum
and maize describe for the preceding study at the same
location. Fertilizerwasnotused in 1987 inordertohave
conditions similar to those found on subsistence farms,
Cowpea seeds (3 - 5) were planted in two hills 0.33 m
apart between the sorghum-maize hills (each hill of
cowpea was 0.33 m from the cereal sced in the same
row). The same sorghum and maize varieties were used
as in 1986 and the cowpea variety was BG401172.
Cowpea was inoculated with cowpea specific Rhizo-
biwm (Nitragin) at twice the recommended dose. Cow-
pea was used in 1987 because of its higher yield poten-
tial and betier protein quality than pigeonpea. Proce-
dures for sampling plants, examination for insects, and
anatysis of the data were as described for Study 1.

Study 3

Sorghum-maize or sorghum-maize-cowpea treat-
ment plots were planted in a tilled field between 5 July
1987 {sorghum and maize) and 18 July (cowpea) to
observe the effect of cowpea plant age on insect infes-
tations. Plots were 9mx 10 min arandomized complete
block design with four replications. The test was
located at El Zamorano, Department of Francisco
Morazdn. An untilled, adjacent field was planted with
these same crops using the same experimental design as

that in the tilled Neld. Untilled fields are representative
of the hill-side farming practiced by many subsistence
farmers in Honduras. The varieties used were EIME
133 sorghum (improved maicilfo with high yield poten-
tial), maicito maize (carly maturing native coltivan
from Pespire, Honduras and IT81D-1020 cowpea (simi-
lar grain size and color as the field bean, a preferred food
crop of subsistence farmers). Cowpea was inoculated
with a cowpea specific Rhizobium.  Sorghum-maize
hills were separated by T m; two hills of cowpea were
planted beiween the sorghum-maize hiils as described
in Study 2. Rows were 10 m long and 1 m wide.

Insects were sampled by selecting 12 plants at
raidom in each of the eight reatment plots in the tilled
and untilled areas. The destructive plant examination
technigue was nsed. Data were taken on the number of
FAW larvae and D. 1aeniata adults and analyzed as in
Study 1. Comparisons between tilled and untilled plots
were made with paired T-tests.

RESULTS AND DISCUSSION

FAW was the most common foliage feeder, NCSB
was the principal stalk borer, and the earwig D, taeniata
was the most common insect predator observed i the
study fields. D. taeniata preys on both FAW (Sequeira
1986) and NCSB (Jones et al. 1989). These species
were emphasized for intercrop systems and host com-
parisons in this stady,

Study 1

Numbers of FAW were similar on sorghum plus
maize (combined analysis) whether intercropped with
pigeonpea or not throughout most of the 1986 test
period except for 14 July when plots with pigeonpea had
greater infestations (Fig. 1) Larvae of FAW were not
detected on sorghum after 22 August, even though
sorghum was in the whorl stage through late October,
Atthe time of maxanomn FAW infestation (14 - 21 July),
most of the larvae on sorghum (Fig. 2a) and maize (Fig.
2b) were small {1st and 2nd instars) to mediom (3rd and
4th instars). By 15 August, the larvae on maize were
large (5th and 6th instars), while on sorghum, only 15%
of the larvae were large. Ashley et al. (1985) reported
that the number of first instar FAW larvae is signifi-
cantly negatively correlated with maize plant height.
As the maize plant matures, it becomes less attractive o
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Fig. 2. Size of fall armyworm (FAW}larvae on a) serghum and
b)maize. Larvae size class: Small (st and 2nd instars),
mediom (3rd and 4th instars), large (5th and 6th in-
stars}, (Rapaco, Hond. 1986).

FAW for oviposition; thus, fewer, early instar larvae
can be expected to be found on the older plants. This
agrees with the observations of this study that fewer
early instar were found on the plants as they matured.

In studies in southern Honduras (Castro et al.
1989), FAW was observed to have two generations on
sorghum. Results from this study indicate that FAW
developed through only one complete generation on
sorghum in central Honduras. Perhaps lower tempera-
tures in central compared to southern Honduras were
responsible for this slower development of the insect.

Numbers of FAW per plant in the two systems,
with and without pigeonpea, were lower on sorghum
than on maize from 14 July to 31 July. Infestations of
FAW onmaize exceeded 1 tarvaperplant (L/P); whereas,
on sorghum, peak infestation was close to 0.25 L/P.
Ovipositing females mainly are responsible for host-
plant selection, but larvae also may detect plant odars
and move from one plant to another (Visser 1986). This
activity was recorded for the noctuid S. littoralis (Boisd.)
which responded to compounds present in cotton leaves
(Khalifa et al. 1973). Inolfactometer tests FAW larvae
bave been shown to orient more frequently to bermuda
grass than to zoysia grass (Chang et al. 1985). Other
observations indicate that lepidopterous larvae may be
attracted to host plants from distances up to only 4 cm,
but the adult is more sensitive to odors (Visser 1986).
Studies show that FAW females lay more eggs on maize
than sorghum even when grown together (Van Huis
1981). It is a apparent that increased oviposition on
maize over sorghum is, in part, responsible for the
observed higherincidence of FAW larvae onmaize than
on sorghum.

The presence of pigeonpea did not affect sorghum
stalk infestation by NCSB (Fig. 3a), and few differences
between the two cropping systems were seen in the
occurrence of this pest on foliage (Fig. 3b). The highest
number of NCSB larvae on the foliage of sorghum
plants was recorded on § - 16 October, While infesta-
tion by NCSB on sorghum foliage decreased (Fig. 3b),
the number of borer larvae in sorghum stalks increased
(Fig. 3a). Larvae of NCSB infested maize stalks more
heavily than sorghum throughout the season, even after
maize maturity (late August) (Fig. 4).

Farmers intercropping sorghum and maize in Hon-
duras generally do not remove maize stalks after matu-
rity. Although itis not known if stalk removal reduces
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mdsorghum—mmze-;ugeonpea( ng.P.)mtercropplaut-
ing (Rapaco, Hond. 1936).

or increases infestation of borers in sorghum, larvae of
NCSB are known tosurvive in aestival diapause (Kevan
1944) during January through May (Andrews 1984) in
the stalks. In 1986 at Rapaco, about 65% of the
diapausing (aestivating) larvae were found in the middle
third of the plant (stalk position) in both cropping
systems. This suggests that the traditional practice of
stovering the crops during the dry period can result in
high mortality of the stalk borers in the diapause stage;
consequently, the subsequent population of borers may
be smaller.

Infestation of maize ears by NCSB reached 0.7
larvae per ear in both intercropping systems. Numbers
of FAW were lower than NCSB in maize ears, but no
significant effects of pigeonpea intercropping on the
total number of either pest in the ears were observed.

No differences were observed between numbers of
adult D. taeniata per plantin the cropping systems with
and without pigeonpea, indicating that intercropping
pigeonpea with sorghum and maize did not influence
numbers of this predator in the system. However, num-
bers of D, taeniata adulis per plant (D/P) were generally
significantly greater on maize than on sorghum. Two
peaks in numbers (rumbers for two systems) of D.
taeniata were observed in the cropping systems, the
first (4.9 D/P) following maize pollination and the
second (2.9 D/P) following sorghum pollination. This
may be attributed to pollen abundance, which provides
an alternate food source for the earwigs Similar obser-
vations were made by Sequeira (1986). The density of
D raeniata egg masses in the system without pigeonpea
was equal to that with pigeonpea. The number of D.
taeniata egg clutches per plant was higher on maize (1.7
clutches) than on sorghum (0.5 clutches) at maize polli-
nation and highest on sorghum at sorghum pollination,

Number of D. taeniata increased in mid-to late
August, during which time FAW numbers were declin-
ing tonear zero levels and maize poilination was taking
place. The increase in number of D, taeniata adults
appeared to be independent of the infestation of FAW

larvae but was more closely related to availability of the
pollen source.

Chelonus insularis Cresson (Braconidae) was the
most common parasitoid of FAW larvae and parasitized
60% - 66% of the larvae during mid-late July in Rapaco.
Other parasitoids encountered (percent parasitization)
included Eiphosoma viticolle Cresson (Ichneumonidae)

Turriatba Vol. 44, No. 2, 1994, pp. 77-86
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Table 1. Vields in sorghwmn-maize, sorghum-maize-pigeonpea and sorghum-maize-cowpea systems (Rapaco, Hond., 1986 and 1987).

System® Yield (t/ha)
Sorghum Maize Pigeonpea Cowpea

1986

S-M 1.3a® 23 -

S-M-P L.ib 24a 03
1987

S-M - 06a - -

S-M-C £ 0.4 ' - 0.3

a. System: S-M= Sorghum-maize; S-M-P= Sorghum-maize-pigeonpea; 5— M-Ce= Sorghum- maize-cowpea.
b Means followed by the same latter are not significantly different at P= 0.05 level with Duncan’s multiple rauge test.

¢. Sorghum not harvested.

(2% - 5%), Rogas vaughani Muesebeck (Braconidae)
(4%), and Archytas marmoratus (Townsend)
{Tachinidae) (4%). The nematode Hexamermis sp.,
which is a common parasitoid of FAW larvae in some
areas of sonthern Honduras (Casiro ez al. 19893}, wasnot
present in the study plots at Rapaco.

Crop yield

Maize yield in the sorghum-maize-pigeonpea sys-
tem was not affected by intercropping with pigeonpea
(Table 1), but sorghuin yield was reduced significantly.
This reduction in yield of sorghum may be offset by
yield of pigeonpea in this cropping system. Addition-
ally, pigeonpea is an important protein source in the
farmers’ diet or that of their livestock.

Growth of sorghumn and maize plants in the pigeon-
pea intercropped system was not significantly affected.
The number of leaves per plant and plant growth pro-
files were the same for sorghum and maize in both
cropping systems. These findings support the observa-
tions that legume intercropping is considered desirable
for sorghum-based production systems in southera
Honduras (DeWalt and DeWalt 1982),

Study 2

FAW infestation was significantly higher in the
sorghum-maize system than in the sorghum-maize-
cowpea system on 2 of 6 sample dates at Rapacoin 1987
(Fig. 5). On these two dates (July 24 and July 30), most
of the larvae were of small to medium size (1st - 4th

instars) on sorghum (Fig. 6a) and on maize (Fig. 6b),
Crop damage would not be expected to be greatin these
situations because 1st through 4th instars consume less
than 10% of the amount of food required for larval
development (Sparks 1979). When most of the larvae
were large (5th and 6th instars) in sorghum and maize
(13-20 August), no differences in numbers of larvae
were observed between the two cropping systems (Fig.
5}. Numbers of FAW larvae were higher on maize (0 4
iarvae per plant) than on sorghum (0.2 larvae per plant)
and declined to near zero by late August. Although
sorghum remained in the whorl stage until late October,
larvae were not detected on sorghum plants after 28
August. However, small nombers of FAW larvae were
present in maize ears at this time., o

0.5

z
o 0.4 — "~
@
2,
8 05—
s
z
8 oz
5
=]
[
2 o1
¢ T 1 T 1
July 24 July 30 Aug.7  Aug.13 Aug.20 Aug. 28
Sample date
O Sorghumi-malze - * Sorghum-maize-Cow. P,
Fig. 5. Number of fall armyworm (FAW) larvae per sorghum

and maize plant (plant species pooled) in sorghum-
maize or sorghum-maize— cowpea (-Cow.P.) intercrop
planting (Rapaco, Hond. 1987).
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Fig.6. Sizeof fall armyworm (FAW) larvae on 1) sorghum and
b) maize. Larvae size class: Small {15t and 2nd instars),
mediam (3rd and 4th instars), and large (5th and 6th
instars}, (Rapaco, Hond. 1987).

The presence of cowpea in the crop system may
have interfered with the host finding process FAW
moths. Odors emitted by plants consist of complex
blends of chemicals. Olfactory orientation of some
insects to selected chemicals may be distorted by mix-
ing the odors of host ard non-host plants (Visser 1986)
or by a change in the ratio of odor components in the
host plant (Visser and Ave 19738). Areview ofhostodor
perception in phytophagous insects (Visser 1986) sup-
ports the “resource concentration” hypothesis (Root
1973). This hypothesis may explain the lower number
of FAW onsorghum and maize when cowpeais present;
the cowpea plants may interfere with the moth’s host-
finding ability,

Infestation of sorghum stalks by NCSB was lower
in 1987 (0.3 larvae per stalk) than in 1986 (about 0.8
larvae per stalk), and no differences were observed
between cropping systems with or without cowpea (Fig.
7). The differential in plant height between sorghum
and cowpea or sorghum and pigeonpea (Study 1) when
NCSB moths were laying eggs on the sorghim may
have nullified the interference effects with the moth's
host finding ability. The more comparable plant growth
profiles of the sorghum and pea plants when FAW
moths were laying eggs on the sorghum appeared to-
influence the moth's host-finding ability,

Larvae of NCSB were more common in the whori
than on older leaves during mid-to late September, after
which larvae were more comumnon on older leaves, This
movement from the whorl to the older leaves corre-
sponds to the increased infestation in sorghum stalks in
October (Fig. 7). Damage to sorghum by NCSB was
concentrated in the middie third of the plantand was not
different for the two systems. The proportion of dia-
pausing NCSB larvae in sorghum in November and
December was also higher (66%) for the middie third of
the plant, as was observed in 1986. In southern Hondu-
1as, 87% of the farmers stover the sorghum and maize
crop residue (Diaz 1982). As suggested in Study 1, the
practice of feeding cattle with crop residues would
contribute to the mortality of diapausing NCSB.
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No difference was observed for degree of parasi-
tism of FAW between sorghum-maize and sorghum-
maize-cowpea intercropping systems. Parasitasm of
FAW larvae in 1987, as in 1986, was highest by C
insularis(85% -37%), but parasitistn by £, viticolle was
higher (11% - 27%) than in 1986. Various weekly
observations of other FAW parasitoids included R,
vaughani (9%), A. marmoratus {44%) and Lespesia sp.
{Tachinidae) (5% - 30%). The fungus Nomurea rileyi
(Farlow) caused high FAW mortality {33% - 40%) in
mid-to late August. The mermithid nematode
Hexamermis sp. was absent (as in 1986), strongly
suggesting that it contributes little, if’ any, to FAW
mortality in central Honduras in contrast to southern
Honduras (Castro ef al. 1989)

Sorghum and maize intercropped with cowpea had
higher number of D, taeniaia per plant than the sor-
ghum-maize intercropped system. The reduced inci-
dence of FAW larvae in sorghum-maize cowpea on 24
and 30 July cannot be explained by an increase in the
number of D taeniala, which was similar for both sys-
tems on these dates  ‘The increase in D. raeniata that
occurred between 7 - 20 August, was not associated
with FAW because small (1st and Znd instars) larvae
were not found on sorghurm (Fig, 6a) or maize (Fig. 6b)
at that time. However, maize pollination was taking
place and the pollen apparently provided a significant
food source. Unlike 1986, the numberof D. raeniata per
plant was not consistently higher on maize than on
sorghum . This possibly may be due to lower rainfatl in
August 1987 Maize was affected more severely by the
drought than sorghum which was in the vegetative
stage. The highest number of D. taeniata per plant was
14 and 1.7 on sorghum and maize, respectively, in
1987, which was much lower (1/3 Iess) than levels
reached in 1986. The dries conditions in 1987 may have
contributed to this difference between years. Interest-
ingly, D taeniata eggs were more common on maize
than on sorghum, and on ears than on leaves, at the time
of maize maturity.

Early in the season no difference was found be-
tween the number of D, faeniata in sorghum whorls and
on leaves, but as the season progressed most of the
earwigs were found in the whorl. This difference was
significant from 24 September to 30 October. The
whorl provided amore homid environment than the leaf
sheaths, protecting the earwigs from desiccation. After
sorghum flowering, the earwigs were significantly more
common on the panicles than on the leaves, and re-
mained so from 12 November 1987 to 7 January, 1988

The “natural enemies” hypothesis (Pimentel 1961)
accounts for a reducton in pest numbers in diverse
compared to simple agroecosystems as being due to
increased numbers of parasites and predators. How-
ever, mortality due to natural enemies does not appear
to differ between simple and diverse systems (Tahva-
nainen and Root 1972; Root 1973}, Thus, the “resource
concentration’ hypothesis was proposed by Root (1973)
to explain higher densities of phytophagous insects in
simple versus diverse systems (Tahvanainen and Root
1972; Root 1973). As stated previously, it implies that
the herbivores’ host finding ability is adversely affected
by the presence of non-host plants. Results of studies
with 198 herbivore species showed that in comparisons
betweensimple and diverse systems, 53% of the species
were less abundant in the more diverse system, 18%
were more abundant, 9% showed no differences and
20% had variable responses (Risch er af, 1983).

Crop yield

Maize yield was much lower in 1987 than in 1986,
and yields were similar for plots with or withoutcowpea
(Table 1). Sorghum yield was not measured in 1987 due
to our inability to be in the fields at the time of harvest,
The additionat of cowpea in the sorghum-maize-cow-
pea intercrop system wonld be expected to compensate
for anticipate reduction in sorghum yield (as observed
in Study 1). Intercropping cowpea with sorghum and
maize did not significantly affect plant growth of the
cereals,

Study 3

Insect densities in intercropping systems may be
influenced by farming practices such as tillage or no-
tillage. No-till cropping practices increase the amount
of mulch on the soil surface. This improve soil physical
properties and soil fertility, which in turn may increase
crop yields; however, lack of tillage also may increase
pest incidence (Lal 1987). This third study was con-
ducted at El Zamorano to compare insect infestations on
sorghum-maize and sorghum-maizé-cowpeaintercrop-
ping systems in tillage and no-tillage systems,

The number of FAW larvae on maize was lower
(P=0.03) for the plots with intercropped cowpea (0.9
larvae per plant} than plots withoot cowpea (1.2 larvae
per plant) on the date (12 Aogust) of highest infestation
of maize. Lower (P=0.03) numbers of FAW larvae
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were collected on sorghum plants in plots with cowpea
(0.1 larvae per plant) than on sorghum in plots without
cowpea (0.5 larvae per plany) at peak FAW infestations
on sorghum on § September. Tillage had no effect on
FAW infestations on maize or sorghum.

At El Zamorano in central Honduras, FAW larvae
were parasitized by C insularis (2% - 49%), Rogas
laphygmae Viereck (2%), A, marmoratus (3% - 4%},
and Lespesia sp. (3% - 16%). The mermithid nematode
Hexamenrmis sp. was recovered at El Zamorano, but in
fower numbers (4% - 14%) than usually found in
southern Honduras (Castro ef al. 1989). The pathogen
N. rileyi was maore prevalent at £l Zamorano than at
Rapaco.

The earwig D. taeniata was more common (P=0.1}
in the plots with no-till {0.2 adults per plant} than in
tilled plots (0.1 adults per plant) at the time of peak
FAW infestation, No-tili plots had higher density of the
grass Paspalum sp. than tilled plots. This grass ap-
peared to provide shelter or possibly alternate food
sources for the earwigs.

CONCLUSIONS

Intercropping pigeonpea with sorghum and maize
did not influence densities of FAW or NCSB larvae, or
adults of the earwig D. raeniata on the cereals. When
cowpea was introduced into the sorghum-maize inter-
cropped system, nombers of FAW larvae on the cereals
were significantly lower on two of six sample dates
garly in the crop growing season, whereas IJ. raeniata
wasmore abondant late in the season on the cereals. The
lower numbers of FAW early in the growing season can
notbe attributed to he earwig predator. Itis possible that
cowpea plants interfered with the host-finding process
of FAW adults, thus reducing the numbers of eggs and
larvae on the crops. Numbers of NCSB larvae were not
affected by the presence of cowpea in the system.
Parasitism of FAW larvae was not affected by legume
intercropping. Generally, intercropping legumes with
sorghum and maize did not increase numbers of FAW
or NCSB larvae on the cereals.

Maize yield was not affected by intercropping
pigeonpea or cowpea with the cereals, although sor-
ghum yield was reduced when intercropped with pi-
geonpea in these studies. The additional yield from the
legume crop compensates for lower yield of sorghum

The legume in these systems should be of significant
value in the diet of subsistence farmers.
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Porcentajes de Daiio por Insectos
en Fustes de Especies Maderables’

ABSTRACT

A survey was done fo determine the percentage of timber
damaged by insects (PTDI) and to ascertain any relation between
theinsect damage, diameter at chestlevel, and elevation shove sea
level. Theforests studied arein Moquehue, Neuqoén, Arg. Forest
management and fires are also analyzed to see if they influenced
PTDIL. Elevation (m) corvelated somewhat with PTDI in a non-
linear fashion, depending on forest history and species of trees, It
was clearly shown that selective cuttings, as far as diameter (em)
was concerned, significantly increased the damaged/healthy tree
relation, espedially in Nothofagus pumilio (Poepp. et Endl.) Krasser,
with a 50 em - 55 cm diameter limit for industrial value. This
species had also a high percentage of industeially worthless
individuals, even in virgin forest. The PTD1 of Araucaria arau-
cana (Mol) C. Koch was low in virgin forests as well as in
exploited areas, but was significant in areas affected by forest
fires. Recommendations on forest management are also pre-
sented.

Palabras clave: Nothafagus pumilio, Araucarie araucana, dafios
por insectos, dap, altitud, relaciones.

INTRODUCCION

1 un trabajo anterior {Gigant 1986) se caracte-

rizaron sintomasde dafios causados por insectos,

que permiten estimar para la zona del lago
Moquehue (Aluminé, Neuquén, Arg.) ia aptitud indus-
trial en el caso de N. pumilio (Poepp. et Endl.) Krasser
(“lenga™) (Fagaceae) y 1as pérdidas en el volumen apro-
vechable de A araucana (Mol.) C. Koch (“araucaria™,
“pino”, “pebuén”) (Araucariaceae).

1 Recibido para publicar el § de junio de 1993,
Elautor agradeceal Dr, Omar Alvarez, profesor de Estadistica de
ta Universidad Nacional del Comahue, por su asesoramiento en
Ta interpretacion estadistica.

*  Trabajo subsidiado por la Direccidén General de Bosques de la
Provincia def Neuquén y la SECYT.
Facultad de Ciencias Agrarias, Universidad Nacional del
Comahue, C.C. 85 - 8303, Cinco Saltos, Rio Negro, Arg.

HE Giganti*

RESUMEN

Se determind el porcentaje de drboles con fustes dafindos por
insectos en los bosques analizados y la posible existencin de
relaciones entre el didmetro alaaltura del pecho (dap) yla altitud
sobre el nivel del mar. También se tratd de conocerla incidencia
de la explotacién y de los incendios forestales en Ia variacién
porcentual. Con criterios independientes, se realizd una prospec-
cidn y se analizaren estadisticamente los datos obtenides, los
porcentajes de drbeles afectados por insectos en relacidn con el
dapy la altitud, para verificar la existencia o no de correlaciones
y ¢l tipo de relacién entre ¢llos, Para las especies consideradas:
Nothofagus pumilio (Poepp. et Endl.) Krasser y Araucaria
araucana (Meal.} C. Koch se determind que las varinciones de
altitud tienen, en general, influencia en los porcentajes de Arboles
afectados, pero no se dedujo un comportamiento nitide, que
variara segtin los antecedentes de explotacién de los rodales yla
especie. Respecto del dap, se mostrd ebjetivamente que las cortas
selectivas aumentan notablemente la relacién Arholes afectados/
drboles sanes, particulormente en N, pumilio, donde se determi-
06, ademis, un dap de aptitud industrial de 50 cm - 85 centime-
tros. Esta especie presentd elevados porcentajes de individuos
que no son aplos industrialmente aun en dreas virgenes. En
cambio, tos porcentajes de 4. araucana ofeciados fueron bajos
tanito cn las dreas virgenes como en las explotadas, pero adquirie-
ron valores importantes en sitios que sufrieron incendios foresta-
fes. Conbase en estas observaciones, sesugieren algunasmedidas
de manejo.

Latareainiciadaes parte de un objetivo final: cono-
cer diversos aspectos de la masa forestal, entre los que
se encuentran el estado sanitario y el comportamiento
de los organismos que perjudican particularmente la
madera, para poder establecer normas racionales de
manejo para esas formaciones boscosas. El siguiente
paso fue hacer una prospeccién del drea para determinar
el porcentaje de dario en los drboles afectados y siexiste
algunarelacion con pardmetros objetivos: mensurables
y de facil determinacidn enel terreno. También interesa
conocer de qué manera la explotacion, conducida hasta
el momento, entresaca y la incidencia de los incendios
forestales en la evolucién de los dafios en las masas.
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MATERIALES Y METODOS
Lugar de las observaciones

Ubicada en el norte de los bosques subantarticos de
Argentina, aproximadamenteen 38" 50'S y 717180, sus
aspectos fisiograficos y floristicos ya fueron descritos
anteriormente y ampliados m4s tarde en otro estudio
(Gigante y Dapoto 1990). Presenta comunidades-climax
del distrito del Pehuén (Cabrera 1971) con distinto gra-
do deintervencidn humana Hay un estudio dasocritico
de 1949 (revisado por Hranilovich 1970}, donde se cla-
sifica con relacién al estado sanitario el cardcter bueno,
regular o malo para cada especie y rodal sin cuantifi-
car los dafios ni aclarar el origen o causa de ese proce-
dimiento.

Especies forestales consideradas

Hay tres especies de interés industrial en el drea: A.
araucang, N. pumilio y N. dombeyi (Mirb.) Blume
(“cothue”, “coigiie™). Iaiildma no presenta mayores
problemas por insectos en sus principales partes
aprovechables (Giganti 1986), por lo que solamente
fueron consideradas las dos primeras para este trabajo.

Caracteristicas de la prospeccion

Ante la falta-de antecedentes y con el fin de esta-
blecer las relaciones buscadas, se inspeccionaron las
parcelas ubicadas en las laderas de la Cordillera de los
Andes con un ancho de 10 m, que comprendian desde el
punto més bajo del rodal hasta el Ifmite del bosque ma-
derable, no m4s all4 de 1600 metros sobre el nivel del
mar. Se consideraron todos los individuos incluidos en
ellas, que superaron los 1.5 m de altura. Con una for-
cipulaseregistroel dapencentimetros y conunaltimetro
barométrico la altitud en metros sobre el nivel del mar.

Las variedades inspeccionadas se clasificaron dela
siguiente manera: Ienga, en drboles sanos (AS) odrboles
con taladros (ACT), cuando presentaban picaduras de
péjaros carpinteros, que indica la existencia de largas
galerfas provocadas por taladros (Coleoptera: Ceram-
bycidae) en el interior de sus fustes; normalmente, esa
situacidn estd acompafiada por podredumbres, gue de-
terminan una muy baja, ¢asi nula, aptitud industrial del
ejemplar (Giganti 1986). Araucaria se clasificéen AS o
arboles con polilla (ACP); cuando ensefiaban aberturas
o grietas en la corteza y 105 sintomas caracteristicos del

ataque de Hylurgonotus brunneus Schedl (Coleoptera:
Scolytidae), iinica afeccién de origen entomoldgico que
afecta el fuste de esta conifera (Gigante 1986).

Conviene aclarar que estos ataques, generalmente,
no implican una pérdida total de la aptitud industrial de}
4rbol, sino que, con bastante frecuencia, comprenden
solamente una parte del volumen aprovechable del
ejemplar; pero los drboles atacados normalmente no son
aprovechados en Ias explotaciones. Su consideracién
pretende conocer la proporcién que ocupan en los roda-
les, particularmente comparando sus distintos ante-
cedentes.

Antecedentes de las parcelas inspeccionadas

Para determinar los posibles efectos causados por
la explotacién y el fuego sobre los porcentajes de
ejemplares afectados, se seleccionaron rodales, con
base en informacion obtenida en el lugar y del estudio
dasocratico del 4rea, que habian sufrido una o dos
explotaciones, incendios forestales y eran virgenes.

Andlisis estadistico de las observaciones

Con el objeto de analizar posibles correlaciones
entre las afecciones descritas con el dap (cm) y la altitud
snm (m) se aplicaron pruebas de independencia, ba-
sadas en la distribucién X (chi cuadrade). Enlos casos
en que la independencia se rechazé, se estudic el tipo de
relacion entre las variables mediante un andlisis de
regresion. Lavariable dap se agrupd en intervalos de 10
¢m para “lenga” y de 20 cm para “araucaria”, mientras
que parala variable altitud los intervalos fueron de 50m
de amplitud, excepto en los rodales virgenes, donde el
rango de variabilidad fue de 125 m: con el fin de
establecer un mimero de grados de libertad razonable
paralos anlisis estadisticos, se determinaron intervalos
declase de 25 mdeamplitud. En cadaclase, se consign6
el porcentaje de ACT o ACP segiin 1a especie vegetal.

RESULTADOS
Lenga
—- Rodales con dos explotaciones
* Relacién: ACT (%) / dap (cm).

Los valores observados figuran en el Coadro 1.
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Cuadro 1. Lenga: Rodales con dos explotaciones previas {distribucién de frecuencias).

dap AS ACT Total ACT Altera AS ACT Total ACTY
{cm) (%) (m) (%)
0-10 73 6 79 76 1200-250 6 3 9 3313
11-20 36 g 45 200 1250-300 2 6 8 755
21-30 38 23 61 370 1360-350 21 19 40 4715
31-40 26 25 51 450 1350-400 20 i9 39 487
41-50 14 25 39 64.1 1400-450 36 24 30 300
51-60 11 12 23 521 1450-500 44 27 i 380
+ de 60 0 15 15 0.0 1500-550 49 ¥ 66 257
Totales 198 115 313 367 198 115 313 36.7

La hipétesis nula H : “la presencia de taladros es
independiente del dap” fue rechazada, pues el valor del
estadistico calculado fue: X*= 63 4, con una prababili-
dad inferior at uno por ciento.

Del ajuste de los datos surgio la relacién:

y=44+1.15x, conr*=093
donde:

x = dap (cm) para la clase

y= ACT (%)

I.a significacion de la relacidn lineal se comprobyd
mediante una prueba “t” de Student, con resultados t =
8.15 con probabilidad P < 1 %.

» Relacidn: de ACT (%) / altitud {msnin).

Los valores registrados figuran en el Cuadro 1.

La prueba “chi” cuadrado dio un valor estadistico
observado de X*= 14 53; tiene probabilidad entre el 1%
y el 5 por cieato.  Esto deja algunas dudas sobre la
independencia de las variables. Una observacién del
Cuadro 1 indica qgue en la segunda clase (1250 msnm -
1300 msnm) el porcentaje de ACT es mucho més
elevado que el resta, pero es de notar que este resultado
se obtuvo sobre un total de sélo ocho ejemplares,
probablemente porque la lenga comienza a abundar por
encimade esaaltitud. Estohace que se pueda cuestionar
su significacién.

— Rodales con una seola explotacion.
* Relacién: de ACT (%) / dap (cm).
En el Cuadro 2 aparecen los valores determinados.
La prueba de independencia de las variables se

rechazé, pues el estadistico X* = 59.72 presentd una
probabilidad inferior al uno par ciento.

Cuadro 2. Lenga: Roedales con una explotacién previa {distribucién de frecuencias).

dap AS ACT Total ACT Altura AS ACT Total ACT
(em}) (%) (m) (%)
0-10 38 0 38 000 1 350-400 12 10 7 4545

11-20 9 16 65 2461 1 400-450 15 26 42 6341

21-30 60 y2 82 26.82 1 450-500 67 14 81 17.28

31-40 42 18 60 30.00 1 500-550 133 47 180 2611

41-30 28 17 45 3177 1 550-600 i 8 9 88 88

51-60 8 14 2 63 63

+de60 3 18 2% 8571

Totales 228 105 333 3153 228 105 333 3153

Turriatha Vol. 44, No. 2, 1994, pp. §7-94
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El ajuste lineal dio la relacion:
y=46+123x,con: r* = 0.90
donde:
% = dap (cm) para la clase
y= ACT (%)

La prueha “t” de Student correspondiente verifico
la significacién de la relacién lineal, siendo el es-
tadisticot=6.72 conP < 1 %.

«Relacidn: ACT (%)/altitud (msnm), (Cuadro 2).

La proeba de independencia de las variables fue
rechazada, pues X* = 45.08; con una probabilidad
inferior al 1%, pero en este caso la correlacidn lineal no
resulté ser significativa (t=0.48 con P > 5%). Laob-
servacidn de los datos sugiere una relacién curvilinea,
pero la escasez de los puntos no justifica un ajuste de
este tapo.

-— Rodales virgenes

s Relacioén: ACT (%)/dap (cm).

Los valores correspondientes se consignan en el
Cuadro 3.

La hipdtesis de independencia de las variables fue

rechazada, pues: X2 = 84.66, con una probabilidad
inferior al uno por ciento,

Cundro 3. Lenga: Redales virgenes (distribucién de frecuencias).

El ajuste lineal de la relacidn estd dado por:
y=067+085%, conr?=0064

x = (ap (cm) para la clase

y = ACT (%)

L.arelacion lineal es significativa, t =298 con 1%
< P < 5%, pero no alcanza los niveles obtenidos en
rodales donde hubo explotacitn previa,

» Relacidn: ACT (%) altitud (msnm), (Cuadro 3),

La hipotesis de independencia de las variables se
rechaz6 en funcion de que X® = 541, cuya probabilidad
fue inferior al uno por ciento.

‘Tampoco, en este caso, Ia correlacidn lineal resuitd
ser significativa: t=1.24 con P> 5 %, sinla suficiente
informacion para bacer un ajuste cuadritico como
sugieren los datos, aungue podria tratarse de una parghola
con un maximo entre los 1525 msnm y 1550 metros
sobre el nivel del mar.

- Ffectos de las cortas y didmetro limite

Para analizar los efectos que pudiera haber pro-
ducidola corta selectiva, se desarrollaron gréficos para
comparar las rectas de ajuste entre Ias variables, porcen-
tajede ACT y dap, segiinlos distintos antecedentes, dos,
una o ninguna explotacién v considera todos los inter-
valos de dap (Fig. 1) con base en las ecuaciones ya
indicadas.

dap AS ACT Total ACT Altura AS ACT Total CACT
(cm) (%) (m) (%)
0-10 81 3 84 3.57 1 475-1 500 146 39 185 2108
11-20 162 18 180 10.00 ! 500-1 525 87 45 132 3409
21-30 100 35 135 2392 i 525-1 550 €6 43 169 39.44
31-40 61 45 106 42.45 1550-1575 8 4 82 487
41-50 35 22 57 38.59 1575-1 600 81 6 87 689
51-60 15 4 i9 2105

+de 60 4 10 14 7142

Totales 458 137 595 23.02 458 137 595 23.02
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Fig. 2. Lengas con taladros (% )/dap {cm). Rectas de ajuste entre
20 cm y 70 em.
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Fig. 3. Lengas con taladros (% )/dap (cm). Rectasde ajuste entre
10 cm y 60 cm.

Sin considerar los ejempiares menores de 20 cm de
dap, pues su corta no se permite (Fig. 2), sus ecuaciones
son:

Dos explotaciones: y=9.66+ 106X ; conr*=0.70

Una explotacién: y = 7.80 + 1.16 x ; con r* = 0.88

Virgen: y=8.68+065x;conr* =029

donde:
x = dap (em)
y= ACT (%)

y sin considerar los inferiores a 10 cm y los superiores
a 60 cm de dap, que, ademas de ser los extremas de las
observaciones, son los que se alejan més de los prome-
dios (Fig. 3); son rectas que corresponden a las ecua-
ciones:

Dos explotaciones:

y=1248+0913 x:conr’*=0.74

Una explotacion:

y= 545+0889x;cont=0.77

Virgen: y=1545+0347x;conr*=0.17

donde:
% = dap {cm)
y = ACT (%)

Araucaria

Por la baja frecuencia con que se presentan los
ACP, no serealizaron andlisis estadisticos de larelacion
con €l dap y la altitud.

Se consignan en el Cuadro 4 Jos porcentajes de los
ejemplares dailados, considerando el total, por un lado,
y alos que superaban los 40 cm de dap, por otro, puesto
que las concesiones de explotacién autorizan Ia corta de
los que superan ese didmetro. '

Cuadro 4. Araucarin, drboles con polilla (%),

Sobre el total Soﬁrefejemplares
de + 40 cm dap
Total ACP % ACP Total ACP % ACP

Rodales con dos

explotaciones

previas:

414 18 434 157 14 391

Rodales con una

explotacion

previa:

297 28 942 104 19 1826

Rodalesvirgenes:
235 8 3.40 75 5 6.32
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Bosques afectados por incendios

En determinados sitios del drea estudiada se regis-
traron incendios forestales de gran magnitud alrededor
de los afios 1942 v 1952, Estos lugares merecen ser
considerados por separado, ante las transformaciones
provocadas por el fuego. ‘

. Los rodales afectados presentan hoy una densidad
muy baja de drboles adultos sobrevivientes de los in-
cendios, particularmente araucarias, y escasos ejem-
plares jévenes. Gran parte de Ia superficie estd cubierta
por Chusquea coleou E: Desv. {cafia coligiie) (Grami-
neae: Bambuseae).

Lenga

Los individuos fueron en su mayoria jévenes que
no sobrepasaron fos 15 cm - 20 cm de dap; distribuidos
en forma irregular y sin sintomas de dafios serios
causados por insectos,

Arauvcaria

Conel fin de bacer una prospeccion, los individuos,
en su mayoria, sobrevivientes a los incendios, fueron
clasificados en: AS (sanos), ACP (con polilla) si pre-
séntaban 1os sintomas tipicos del ataque de H. brunneus
y en AA (afectados) cuando su corteza estaba alterada
por el calor que hacfa previsible o probable un atague de
polilla (Giganti 1986).

Los sectores considerados han sido explotados con
posterioridad a los incendios. Ademds, los porcentajes
calculados sobre los valores determinados en el terreno
fueron muy altos al sumarse Ios AA y los ACP yno
mostraban pinguna correlacion con los pardmetros
considerados, Enel Coadro 5 se muestran los totales y
los correspondientes porcentajes.

DISCUSION
Lenga

Didmetro a la altura
dei pecho

Se encontré que €l porcentaje de individuos de
escaso valor industrial, especialmente para el aserrado,
¢s muy elevado sobre todo si se consideran los ejem-
piares de més de 20 cm de dap.

«  Efecto de cortas selectivas

Los valores determinados en fos rodales con distin-
tos antecedentes de explotacion permitieron ver objeti-
vamente que, sobre un alto porcentaje inicial de irboles
enfermos (35.04% para mds de 20 cm de dap en rodales
virgenes), las cortas realizadas, eminentemente selecti-
vas, aumentan notablemente la relacidn entre drboles
afectados y drboles sanos, y que se hace mayor al
aumentar el grado de explotacién (Fig. 1).

Eso se evidencia mejor en la Fig. 2, donde se
superponen as rectas de regresién del porcentaje de
ACT (y)sobre dap (cm) (x), para ejemplares conmés de
20¢m de dap, los que permiten cortar las concesiones de
explotacién. Para referencia se indican los promedios.

o Didmetro limite de aptitud industrial

En los cuadros 1, 2 v 3 no se consideran los valores
por debajo de los 10 cm y por encima de los 60 cm de
dap, que san los extremos de Jas observaciones y que
ademas se alejan m4s de los promedios generales (con-
siderando todos los valores), Puede notarse entoncesen
los porcentajes parciales por clase diaméerica que,

Cuadro 5. Rodales afectados por incendios y dxboles con polilla y afectados (%).

Sobre ¢l total de los ejemplares:
Total AA ACP
181 36 73

Sobre ejemplares con mds de 40 cin dap:
Total AA ACP
103 28 55

% AA G ACP

% AA + % ACP
19 88 4033 60.22
% AA % ACP % AA + ACP

2718 5339 80.57
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mientras en el rodal virgen los valores no presentan gran
dispersién en relacién con el promedio en los explota-
dos, el nivel creciente de aumento del porcentaje de
ACT se mantiene conforme aumenta el didmetro.

Esa sitnacién se presenta en la Fig. 3, donde se
muestran las rectas de regresion de porcentaje de ACT
(y) en dap {cmn) {x), considerando los individuos de 11
cm a 60 cm de dap y sus respectivos promedios. Las
rectas correspondientes alas dreas explotadas presentan
una pendiente similar a la de los graficos anteriores, que
indica una tendencia semejante, pero en distinio nivel,
de acuerdo con el grado de explotacién. En cambio, en
las dreas virgenes, la recta ademés de estar en un nivel
inferior, tiene una pendienie sensiblemente menor, lo
quellevaapensarque en estecaso la proporciénde ACT
no aumenta tan rpidamente al crecer el dap.

El andlisis indico que las cortas selectivas awmen-
taron los porcentajes de drboles afectados en cada clase
diamétrica; por eso, la correlacién porcentaje de ACT/
dap creci6 y no se mostrd muy alta hasta los 60 cm de
dap en los rodales virgenes

1.a observacion de los valores de tablas de los roda-
les virgenes y la disminucidn de la pendiente de la recta
de regresién para esos rodales, al eliminarse los valores
extremos, indican con certeza que la lenga, en 105 bos-
ques de Moquehue, alcanza un estado total de decrepi-
tud e inutilidad industrial (para aserrado) cuando al-
canza o0 supera los 55 cm - 60 cm de dap.

Altitud

Los resultades no fueron tan claros como en el caso
del dap. Aunque existe una interaccién entre la alid y
el porcentaje de ACT, verificada por las pruebas X2, la
refacidn no es de tipo lineal.

Araucaria

Se puede considerar que los porcentajes de ACP, en
dreas explotadas como virgenes, son bajos y represen-
tan poco volumen como madera deteriorada.

Sibienenlaprospecciéndelos rodales conunasola
explotacitn anterior surgiG un porcentaje general mayor
que en la de dos explotaciones, conviene recordar que

aunque aigunos ejemplares preseniaron sintomas de
ataque de H. brunneus, no significa inaptitud industrial
en todos los casos, ya que muchas veces el ataque
comprende solo una pequeiia parie del volumen total
del arbol.

CONCLUSIONES
Lenga

Es poca 1a madera disponible en dreas con mas de
una explotacidn previa independientemente del vo-
lumen, pues, més del 50% de Ia poblacién de didmetro
superior a los 20 cm es totalmente initil; ese porcentaje
aumenta en los didmetros superiores.

Para continuar con una explotacién inmediata de
estaespecie, habria gue proyectar otro aprovechamiento
que no sea la obtencion de tablas. Asimismo, muchos
ejemplares podrian considerarse “lefia en pie” por su
avanzado estado de deterioro; su eliminacion para per-
mitirel desarrollo de los renuevos podria ser unaprictica
interesante para autofinanciar la regeneracion y sanea-
miento del bosque.

Fnlos sectores poco explotados o virgenes, deberia
realizarse el aprovechamiento antes que las lengas
lieguen al estado de inaptitad industrial que, como se ha
visto, tienen su limite ¢n los 50 cm - 55 cm de dap, con
las previsiones logicas que aseguren una renovacicn
satisfactoria de la masa.

Araucariz

Lo sefialado acerca del buen estado sanitario, en
general, deestaespecie hace que el problema de sanidad
no tenga mocha importancia. En este caso son més
interesantes la disponibilidad y el crecimiento.

Para sanear el bosque, podrian entregarse conaforo
diferencial (estos bosques son fiscales; la Provincia del
Neuquén cobra aforos para su explotacién) aguelios
ejemplares apolillados parcialmente, pero que tienen
atin parte de su volumen aprovechable, pues de todas
maneras perderdn volumen Gl en un tiempo mas o
menos prolongado. Es decir, sino se aprovechan ahora,
seran consumidos por los insectos,
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Bosques afectados por incendios
Lenga

Cuando llegue el momento de aprovechar los gjem-
plares jévenes existentes, convendria tener en cuenta el
didmetro limite de aptitud.

Araucaria

Como muestran los porcentajes determinados, el
deterioro es grande. La escasa densidad de arboles no
cumple funciones de repoblacidn ni de proteccidn. Po-
siblemente lo més aconsejable serfa un aprovechamiento
mas o menos ripido de lo que queda con aptitud indus-
triai, la eliminacion de los ejemplares apolillados por el
medio mas adecuado o viable {(aforo diferencial o lefia)

y ia inmediata reforestacion, especialmente si se con-
sidera gue no se han detectado sintomas de erosién,
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the general public; environmental regulatory agencies and
action groups; farmers and farm orpanizations; agribusiness;
and even from state legislatures. Social, political, and econo-
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an topics such as:

«  The rapid loss of apricultural land to urbanization and
reforestation Directly related to this are issues such as

the need for effective means to dispose of, or use,
municipal and industrial wastes, end management strate-
gies that reduce arban nonpoint source po-llution

+  The dominant role of animal-based agriculture in many
Northeastern states Many concerns exist about the
environmental impacts of manures and fertilizer nutrients
on surface and groundwater quality

*  The emerging issue of “sustainable” agriculture and the
need forinnovative crop production systems that address
public concerns, real or perceived, about modemn
agriculture's effects on our environment.

+  The changing nature of our universities and the new
ideas needed to provide contemporary educational
programs for undergraduate and graduate students

*  The growing need for interdisciplinary research that
expands beyond traditional cooperative efforts into new
arenas such as molecular biology, surface chemistry,
aguatic sciences, and resource conservation and mana-
gement, (o name but a few
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Factores en la Germinacion de Dos Especies Anuales
Forrajeras de la Region Semidrida Argentina’

ABSTRACT

The effecls of temperature and hard seed coats on the
germination of woolly barr medic (Medicage minima (L.} Grufb.
var. minima) and flaree (Erodium cicutariem (L) L' Herit) were
stadied ender Inboratory conditions. Seed dermancy was not
interrupted by several constant er alternating temperatures in
both species. Germinntioninboth species, however, was stimulated
by mechanical or chemical scarification. Boiling water during 2
min stimulated germination (50%) in woolly burr medic, but not
in filaree. Germination was incrensed 64% mad 62% by light
scariication with sandpaper, and also after exposure to sulfuric
add during 5 min (76% and 72%), 10 min (80% and 79%) or 15
min (87 % and 84 %) in woolly burrmedicand filaree, respectively.
Seed dormnncy Is very likely an importsnt ndaptive sirategy in
both spedesthat allows them tosurvive asseeds during unfavorable
enviropmental conditions.

Palabras claves: Medicago minima, Erodium cicutarium, trébol
de earretilla, alfilerille, germinacidn.

INTRODUCCION

% 1 trébot de carretilla (M. minima (L.} Grufb. var.
minima) y el alfilerillo (E. cicwtarium (L)
%1 Herit) son dos especies anuales originarias de
Europa, naturalizadas en el distrito fitogeografico del
Caldén, una zona con aproximadamente 10 mitiones de
hectareas, sitnada en la regidn semidrida templada de
Argentina. Estas especies constituyen un importante
recurso forrajerc para los sistemas extensivos de pro-
duccién bovina, caracteristicos de la regién. Ei wébol
de carretilia y el alfilerillo inician su ciclo en otofio y
llegan a producir hasta 80% de Ia biomasa aérea del
estrato herbaceo a principios de la primavera (IFresnillo

1 Recibido para publicar el 10 de marzo de 1993,

* [nsiituto Nacional de Investigaciones Forestales y Agropecua-
rias, Campo Experimental Zacatecas, Apartado Postal 18, 98500
Calera de V.R., Zacatecas, Méx.

** Departamento de Agronomia y Centro de Recursos Naturales
Renovabies de la Zona Semiérida, Universidad Nacional del Sur,
8000 - Bahia Blanea, Arg

D.E. Fresnillo F*, O.A. Ferndndez*%, C A Busso™

RESUMEN

Los cfectos de la temperatura y ln presencia de cubiertas
duras se estudiaren sobre la germinacion del trébol de carretilln
(Medicago minima (L) Grufb, var. minima) y del alfilerillo
(Erodium cicutarium (L.) L’ Herit) en condiciones de laboratorio.
Las semillas de estas especies anuales presentaronfatencingue no
fue interrempida por los efectos de varias temperaturas alternas
o constantes. Sin embargo, la germinacion en ambas especies fue
estimulada por escarificaciones fisicas o quimicas. El agun en
ebullicion dorante 2 min estimuld la germinacidn en e} tréhol de
carretills (50%), pere no en ¢l alfilerillo. La germinacién se
incrementdsignificativamente cn 64 % y 62% por escarificaciones
Ieves con lija y por exposicidn sl dcido sulfiirico concentrado
durante S min (76% y 72%), 10 min (80% y 79%) 6 15 min (87 %
y84% ) eneltrébol de carretillay en el alexitlo, respectivamente.
Lalatenda delassemillas probablemente constituye una estrategia
de adaptacién importanie en ambas especies, que les permile
sobrevivir en condiciones ambientales desfavorables.

et al . 1991). Ademds, durante laestacién decrecimiento,
cubren casi totalmente el suelo desnudo en dreas sobre-
pastoreagas o de erosidn incipiente, gue abarcan la ma-
yor parte de laregidn. Islas especies se observan tam-
bifn en asociacion con las gramineas nativas del Jugar
en dreas de buena cobertura vegetal (Fresnillo er al.
1991).

I.as semillas son la dnica forma de reproduccién de
las especies de ciclo anual y, por lo tanto, es mediante
ellas que el trébol de carretilla y el alfilerillo aseguran su
permanencia en el distrito del Caldén. Probablemente
son el dnico mecanismo por el cual sobreviven las
plantas de regiones dridas y semidridas en condiciones
climéticas adversas (Maxwell 1986; Went 1979). El
estudio de factores que afectan la germinacién provee
informacién sobre l1a ecofisiologia de las semillas y
ayuda a interpretar Ios mecanismos de supervivenciade
las especies en distintos ambientes (Maxwell ef al.
1986; Potter et al. 1984). Esta informacién también
puede ser il para 1a toma de decisiones en el manejoy
aprovechamiento conservacionista de los sistemas na-
turales (Went 1949, 1979).
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1.a temperatura (Baskin y Baskin 1989; Mayer y
Poljakoff-Maybe 1982) y 1a presencia de cubiertas du-
ras (Lodge y Greenup 1980; Young et al. 1975) son dos
factores que afectarian directamente el proceso de ger-
minacion en algunas especies. La mfluencia de estos
factores en la germinacidn del irébol de carretilla y del
alfilerillo no se ha cuantificado todavia. Precisamente,
el objetivo de este trabajo fue determinar los efectos de
la temperatura y la presencia de cubiertas duras en la
germinacion def trébol de carretilla y del alfilerilio.

MATERIALES Y METODOS

Las pruebas de germinacitn fueron conducidos en
condicionesde laboratorio durante 1988y 1989, Semillas
maduras recientes de ambas especies se cosecharon en
un drea representativa del distrite del Caldén, en el
sudeste de laprovinciade LaPampa (38" 45min S y63°
45 min O). En el sitio de estudio, la temperatura media
anual fue de 15 3°C, y las temperaturas medias del mes
mas frio (junio) y del més célido (enero), de 74°C y
23 .6°C, respectivamente. La temperaturaminima abso-
luta puede ser inferior a -12°C y Ia méxima absoluta
superior a 42° centigrados La precipitacién anual
piromedio oscilaen 400 mm, concentradaprincipalmen-
te en otofio y primavera. Il déficit de precipitacidn es
de aproximadamente 400 mm por afio,

Después de un pericdo de almacenamiento de se-
senta dias, en bolsas de papel y en laboratorio, las se-
millas de ambas especies fueron colocadas en cajas de
polipropileno de 4 cm x 4 cm vy 2 cm de altura para su
incubacion, Encadacaja, se colocéunadelgadacapade
algoddn y sobre elia un papel de filtro. Cincuenta se-
millas, desinfectadas durante un minuto con hipoclorito
de sodio al 1%, se colocaron en cada caja y se les agre-
g6 agua destilada en cantidad suficiente. Se utilizaron
cinco repeticiones por tratamiento, distribuidas al azar
dentro de las cdmaras de germinacion. La {uz se sumi-
nistrd mediante un panel de luces fluorescentes con el
agregado de mparas incandescentes de 40 vatios. Las
lecturas se efectuaron cada cuatre dias durante un
periodo de 28 dias después de iniciada laincubacién. Se
consider6 que las semillas habian germinado cuando la
radicula llegd a medir dos milimetros.

Los datos fueron analizados mediante andlisis de
variancia, usando un disefio al azar y pruebas de com-
paraciones muiltiples de Duncan (Steel y Forrie 1980},
En los andlisis estadisticos, se utilizé la transformacién
arcoseno de laraiz cuadrada del porcentaje de germina-
cion.

Efectos de la temperatora

Se investigaron los efectos de distintas temperatu-
ras allernas o continuas sobre la germinacion de semi-
Has no escarificadas en ambas especies  Las tempera-
turas alternas aplicadas fueron 30°C/10°C, 25°C/N10°C,
200CN0°C, 30°CN5°C, 25°CHS"Cy 200CH5"C (10 h
mdxima/ 14 h minima), y se snministré un fotoperiodo
coincidente con lamayor temperatura. Lasalternancias
de lastemperaturas fueron similares alas que ocurren en
el campo en la superficie del suelo durante el periodo de
germinacidn de las especies estudiadas. Se hicieron
también ensayos con temperaturas continuas a 10°C,
20°C, y 30°C, con idéntico fotoperiodo '

Efectos de la escarificaciéon
fisica o quimica

La germinacion fue evaluada luego de exponer las
semillas de ambas especies a los siguientes preirata-
mientos fisicos o quimicos: refrigeracion a 4°C durarite
72 h; agua a 100°C de 1 min a 3 min, con intervalos de
30 s; aire seco a 100°C durante 1 h; 4cido sulfiirico
concentrado durante 155, 305,45 s 6 60 s y 5 min, 10
min d 15 min; escarificacion manual con papeldelijade
grano {ino, que se considerd leve con 50 pasadas de lija
y severacon cien, Enel alfilerilio, se evaluaron ademds
otros tratamientos: lavado a chorro de agua durante 30
miny 1 h,2h.4h,8h, 16h,24h,32hy 48 h; éter de
petrdleodurante 30 min y diseminulos sinarista Semilias
inactas de ambas especies, que no fueron expuestas a
los pretratamicntos mencionados, sirvieron de contro-
les.

L.a germinacién fue estudiada utilizando una
alternancia de temperaturas de 20°C/10°C (dia/noche),
con un fotoperfodo de 10 h, el cual coincidié con la
mayor temperatura. Pruebas preliminares con semillas
escarificadas mostraron que estas condiciones favore-
cieron la genminacidn, -

RESULTADOS Y DISCUSION

Efectos de la temnperatura

Las temperaturas alternas o constantes entre 10°C
v 30°C no estimularon la germinacion en el wébol de
carretilla ni en el alfilerillo (Cuadro 1).
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Cuadro 1. Temperaturasy porcentajes de germinacidn de semil-
Ins de M. minima {(Mm)} y E. cicutarium (Ec) alos 28
d de incubacién con un fotoperiodo de 10 h en Ia
temperstura mixima.

Germinacion (%)

Temperaturas ("C) Min Ec
Alternas
30/10 GBa Oda
25n0 04a 00a
20/10 12a 08z
3018 G0a 04a
25/13 04a 00a
20/15 08a 0D8a
Constantes
30/30 Oda da
20020 08a 08a
10710 0.8a 04a

Fetras iguales indican igualdad estadistica deatro de cada especie;
Prunecan (F<0 05) Cada valor es un promedio de n=5

El mayor porcentaje de germinacion obtenido fue
1.2% en las condiciones ensayadas. L.os resultados al-
canzados son similares a los obtenidos en semillas no
escarificadas por Raguse er al. (1977) en Irifolium
hirtum y por Young et al. (1975) en Erodium botrys,
aungue difieren de los encontrados en otras especies de
zonas dridas (Baskin et al. 1988; Baskin y Baskin 1989;
Covell et al. 1986; Young et al. 1975)

Efectos de la escarificacién
fisica o quimica

La escarificacion con 4cido sulfiirico concentrado
durante cinco ¢ més minutos fue el pretralamiento que
produjo mayor aumento (P<0.05) en ei porcentaje de
germinacién de ambas especies (Cuadro 2). La escari-
ficacidn manual con agua en ebullicion ¢ aire seco a
100°C en el trébol de carretiia y con papel de lijaen et
alfilerillo, también, produjeron aumentos significativos
{P<0.03) en el porcentaje de germinacién con respecto
a los controles (Cuadro 2). 1La escarificacion de las
cubiertas de la semilla mediante agua en ebullicion,
papel de lija y dcido sulfifrico concentrado también ha
interrumpido 1a latencia de la semilla en otras especies
(Butler et al. 1982; Echeverria 1983; Mclvor y Garde-
ner 1987; Misra y Singh 1981; Phillips 1973; Young et
al. 1975).

1.2 escarificacitn severa con papel de lija redujo la
germinacién en un 58% en comparacion con la leve en
el trébol de carretilla (Cuadro 2). Resultados similares

Cuadre 2. Pretratamientos y porceniaje de germinacidn de
semillas de M. minima (Mn) y E. cicutarium (Ec) a
los 28 dias deincubadidn a 20/10°C durante 10/14 h

{dia/noche).
Germinacion (%)
Pretratomicnto Mm Ee
Ninguno (control} 16h 0.0f
Refrigeracién a 4°C
por aguaa 100°C 72h 20h —
60" 7§ 0.8 ef
a0 348e 00f
20 504 4 0.8ef
150 46.14d 08ef
180 426de 00f
Alre seco a 100°C ih 190fF 00f
Acido sulfitico
concentrado 5" 56gh 72d
30" 60g 16ef
45 44gh 32e
P 60 gh 24 ef
5° 762b T20b
10 80.3 ab 79.4 b
15" 868a 842a
Lavado a chorro
de agua 30 o 16ef
1h e 24ef
2h P 24ef
4h s 0.8 ef
8h - 00f
i6h e GOf
24h —— 16ef
32h R 08ef
48 h s 0.0f
Eter de petréleo 0 B 0of
Papel de lija
leve 640¢c 620¢
severa 160§ —
Disemfrulo sin arista e 2.0ef

Letras igoales indican igualdad estadistica dentro de cada especie;
Duncan (P=0.05) Cada valor es un promedio de p = 5.

obtuvieron Singh y Ratnam (1983} en Peganum
harmala y se atribuyeron al dafio mecdnico que la
escarificacién severa produce en el embrién durante la
aplicacion del pretratamiento.

L.a falta de respuesta a los pretratamientos de lava-
doen el alfilerillo sugiere que la latencia de sus semitlas
no se asocia a la presencia de sustancias inhibidoras
solubles en agua, que podrian encontrarse en las cubier-
tas; este hecho se ha observado en otras especies (Koller
et al. 1962).

En el campo, la escarificacién en el wébol de
carretilla se debe producir cuando las semillas se hallan
dentro de la vaina, pues se pudo determinar que en
condiciones naturales sus semitlas germinaron general-
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mente dentro del fruto. La semilla del alfilerilio, en
cambio, guedo en contacto directo con el suelo después
de efectuarse el enterramiento del carpelo por accién de
su arista higroscopica (Stamp 1984, 1989). La escari-
ficacién en condiciones naturales puede ocurrir debido
a ciclos de congelamiento y descongelamiento que
abren el camino a hongos y a otros microorganismos
que dafian los frutos liberando las semillas, o que sola-
mente producen un deterioro fisico del fruto (Mayer y
Poljakoft-Mayber 1982; Speer y Wright 1981). Tam-
bién, las grandes oscilaciones térmicas estacionales y
diarias en 1a superficie del sueto en el sitio del cual pro-
vienen las especies estudiadas. Estas oscilaciones po-
sibilitan un dafio en la cubierta de las semillas, lo que
permitiria el acceso de agua al embridn (Hadley 1961;
Went et ql. 1952). Las amplitudes diarias de 1a tempe-
ratura en la superficie del suelo (1 cm - 3 cm) se
midieron y podrian superar los 25°C durante los meses
mds cilidos (Distel er al. 1992),

Laacumulacion de materigl vegetal muerto influi-
ria nepativamente en el ablandamiento de 1as cubiertas
duras en especies de leguminosas ((Quinlivan 1965).
Este efecto probablemente no es de gran importanciacn
el trébol de carretilia y en ¢l alfilerillo en el distrito de
Caldén, ya que estas especies predominan en dreas de
baja cobertura de gramineas perennes y de baja dispo-
nibilidad de mantilio remanente.

CONCLUSIONES

Este estudio demostré que la latencia de las semi-
llas del trébol de carretilla y del alfilerillo no fue inte-
rrumpida por ¢l efecto de temperataras altemnas o conti-
nuas. No obstante, la germinacion en ambas especies
fue estimulada cuando las sernillas fueron escarificadas
pormétados fisicos oquimicos. Laescarificacionde las
semilias de ambas especies en el sitio de estudio puede
ocurrir porciclos de congelamiento y descongelamiento
durante el otofio, en que se produce la emergenciade las
‘plantulas y la temperatura del aire puede ser inferior a
{°Cpor las grandes oscilaciones térmicas diarias y esta-
cionales registradas en la superficie del suelo.

La necesidad de la escarificacién de las semillas
para promover su germinacién puede constituirunaim-
portante estrategia adaptativa de estas especies, que les
permite sobrevivir en condiciones ambientales desfa-
vorables mientras que ia escarificacion no se completa.
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Respuesta de Brachiaria brizantha a Roca Fosférica
en Suelos Virgenes y Encalados’

ABSTRACT

To meastre the effect of rock phosphate (PR) on the yield of
Brachiaria brizantha, an experiment was carried out under green-
hoase conditions with five acid soils from Venezuela, Three were
collected in Guarico State: Iguana I (Ustoxic Quarsipsamments),
Iguana I (Entic Chromusterts) and Las Palmeras (Typic Paleu-
stults), one the in Cojedes State: El Crucero (Oxic Paleustulis)
and the otherin Barinas State: Ciudad Bolivia (Ultic Tropudalfs).
All were Iow in phosphorus, with a pH less than 4.8 and different
contents of clay, calcium and alumunivm, The soils were incu-
bated for three months with rock phosphate from Monte Fresco,
Tachira State (27.84% P,0,). The quantitics applied corre-
sponded to 0, 560, 1600, 1500 and 2000 kg/ha of rock phosphate.
The same treatments were applied to the soils treated with
Ca(OH), to bring up the p H to 5.5. At the end of the incubation
period, B, brizantha sced was planted. Two harvests were carried
out every 45 days after planting, and dry matter yield was
measared. Statistical asalysis showed highly significant differ-
ences between soils and treatments (P<0.01): yields increased
with PR doses in soils with the original pH, but when these soils
weretreated with Ca(OQH), the yields decreased. The PR reaction
was better in soils without emendation, increasing the phaspho-
rus content. The results reflect the importance of considering the
calcinen content of soils hefore PR treatment; apparently, this
element affects the PR reaction in soils more than the pH.

INTRODICCION

% 1 uso de especies de pastos adaptados a condi-
ciones de acidez y baja fertilidad de los suelos,
# ¢s una via para mejorar la alimentacién de lapo-
blacidn bovina que se asienta en vastas extensiones de
suelos en 1as regiones tropicales y subtropicales de
mundo. Elempleode enmiendas calclreas se hautilizado
comoalternativa paramejorarlas condiciones de acidez,
pues neutraliza el Alintercambiable y favorece ladispo-

1 Recibido para publicar ] 27 de enero de 1994

*  Centro Nacional de Investigaciones Agropecuarias {CENIAP);
Fondo Nacionat de Investigaciones Agropecuarias (FONATAP);
Apartado Postal 4653, Maracay, 2101, Edo., Aragua, Ven

I Ldpez de Rojas*, O. Martinez R."

RESUMEN

E} efecto de la roca fosforica {RI) sobre el rendimiento de
Bracharia brizantha, se midié por medio de un experimento de
invernadero eon cinco suelos dcidos de Venezuela, Tres de cllos
ubicados en el Estado Gdarico: Iguana I (Ustoxic Quarsipsam-
ments); Iguana H (Entic Chromusterts); Las Palmeras (Typic
Palenstults); uno en ¢ Estado Cojedes: El Crucero {Oxic Paleu-
stults)y otro en Barinas: Ciudad Bolivia (Ultic Tropudalfs); todas
bajos en P disponible, pH menor que 4.8 y variables encontenidos
de arcilla, Ca y Al intercambiables. Se incubaron himedos por
tres meses con RE (27.84% P,0, total) en dosis de O kp/ha, 500 kg/
ha, 1600 kg/ha, 1500 kg/ha y 2000 kg/ha; estos mismos tratamien-
tos se aplicaron cnimuestras cayo pH se elevd a 5.5 porincubacion
previa con Ca(OH),. Después de tres meses de incubacidn, se
sembra pasto con una fertilizacién basica de NK, se hicieron dos
cosechas cadn 45 dias, Los resultades indicaron diferencias
altamente significativas entre localidades y tratamientos (P <
0.01); hube un incremento de rendimiente en forma directa con
1as dosis de solo RE, excepto en Cizdad Bolivia; en tanto gue los
suelos tratados previamente con Co(OH), se redujeron aprecin-
blemente. Hubomayor reaccidnde RE enlos suclos no encalados
y aumenté el P disponible. Los efectos logrados reflejan la
importancia de considerar ¢l contenido de Ca del suelo al
recomendar ef uso de RF, pues aparentemente es mds influyente
sobre la reaccion de RF que o} valor del pH.

Palabras clave: Fertilizacién de pasto, disponibilidad de fésforo,
encalado vs. roca fosfdrica, suelos Acidos.

nibilidad dei P, que es elelementomds limitante enestas
dreas (Fenster y Ledn 1979; Lopez y Nieves 1990).

En Venezuela, aproximadamente el 70% de los
suelos son 4cidos vy, de ellos, casi el 28% tiene como
principal limitante la baja fertilidad, lo que requiere
altas aplicaciones de fertilizantes y enmiendas para
mejorar su productividad {Comerma y Paredes 1978;
Lépez de Rojas et al. 1987). La mayor parte de estos
suelos se encuentran distribuidos en la regién de Los
1lanos, principalmente en los estados Maonagas, An-
zo#tegui, Gudrico, Apure, Bolivar y Cojedes; son sue-
los may evolucionados de tos Srdenes: Ultisol, Oxdsol,
Alfisal, Inceptisol y Vertisol, con pH menor que 5.5,
bajos en Ca (menor que 150 ppm) y de bajos amuy bajos
contenidos de Pdisponible (menorque 10ppm){Gilabert
etal).
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En estas regiones, se desarrolla el 70% de la gana-
derfa bovina de came (Chicco y de Ledn s.f), donde la
baja calidad de la oferta forrajera conduoce adeficiencias
nutricionales especificas de proteinas, energia y mine-
rales, gue desencadenan cuadros, comprometiendo la
salud y Ia productividad del animal El manejo de la
fertilizacion, especialmente fosfatada, es otra alternati-
va planteada paramejorar la productividad de los suelos
de esas regiones.

Elusode RF se haconsiderado comouna de las for-
mas mds baratas de suplir F a los cultivos en grandes
areas de suelos dcidos de la zona tropical y subtropical
(Parish er al. 1980). Fenster y Le6n (1979) han sefialado
que el uso de RF, natural o parcialmente acidulada, es
uno de los factores por considerar en el cultive de fo-
rrajes en fos suelos oxisoles y nltisoles dcidos e infértiles
de AméricaLatina tropical. Losmismos autores (1978),
en unarecopilacion de resultados obtenidos en diversos
cultivos con el uso de RF en suelos de esarepion, sefa-
lan que en Colombia, casi todos ios cultivos probados,
tanto pastos como anvales, muestran algin grado de
respuesta a la aplicacién de RF; también presentan
resultados positivos con pastos en Perd y Brasil

Los suelos 4cidos de Venezuela ofrecen gran varia-
hilidad (L6pez de Rojas y Comerma 1985; Lapez de
Rojas y Sanchez 1990), por lo que es dificil hacer
generalizaciones en las recomendaciones para el uso de
laroca fosférica. Lareactividad deesta fuente se afecta
por las propiedades fisicas y quimicas de los suelos,
como el pH, la capacidad de adsorcion de P, los conte-
nidos de Ca y P iniciales del suelo y otras, gue incide en
¢l erecimiento de los cultivos, pues afecta la disponibi-
lidad de P (Fenster y Ledn 1978, 1979; Lépez de Rojas
y Nieves 1993; Smith y S4nchez 1992). Se plantedeste
trabajo con la finalidad de medir, a través de larespuesta
del pasto B. brizantha, el efecto de las aplicaciones de
RFy el de 1as propiedades de los suelos como el pH, los
contenidos de Ca disponible y Al intercambiable sobre
la reactividad de esta fuenie fertilizante

MATERIALES Y METODOS

Paraeste trabajo se utilizaron muestras de suelos de
las localidades de La Iguana I (Ustoxic Quarsipsam-
ments, sificica, isohipertérmica); Ignana 1l (Entic Chro-
musterts, arcillosa, muy fina, mixta, ischipertérinica);
Las Palmeras (Typic Paleostolts) del Esiado Guérico; el
Crucero (Oxic Paleustulis) del Estado Cojedes y Ciudad
Bolivia (Uhiic Tropudalfs, franco, gruesa, isohipertér-

mica) del Estado Barinas. Esas muestras se analizaron
previamenic para COROCET su composicion quimica y
fisica, de acuerdo con lametodologiadel L aboratorio de
Suelos del CENIAP (CENIAP 1990); luego, fueron
incubadas himedas durante tres meses con tralamientos
de O kg/ha, 500 kgiha, 1000 kg/tha, 1500 kg/ha y 2000
kg/ha de RF micronizada procedente de Monte Fresco,
estrato I, Estado Tachira; el pH original se elevéa b 5;
lo mismo sucedid con los tratados con Ca(OH), (Lépez
y Nieves 1993). Después del perfodo de incubacién las
muestras fueron secadas y analizadas para determinar el
pH, los contenidos de Ca, P y aluminio  Se establecié
un experimento en potes de 3 kg con pasto B brizantha,
cultivar Marandi con dos repeticiones; se sembré por
semillas y se hizo una fertilizacién basal con N (60 kg/
ha de N y 30 kp/ha de K, 0).

Una vez establecido el culivo, se dejaron dos plan-
tas por pote y se efectuaron dos cosechas cada 45 dias
después del establecimiento. Las plantas se cortaron a
3cmde labase y el material se uséen estufaa 70 °C para
obtener ¢l rendimiento de Ia materia seca. Los datos se
analizaron estadisticamente aplicando un andlisis de
variancia y comparacion de medias de los tratamientos
con la prueba de Duncan

RESULTADOS Y DISCUSION

Las principales caracteristicas fisicas y guimicas
de los suclos semuestranenel Coadro 1, donde se puede
apreciar que aun cuando todas son de pH muy 4dcido,
tienen contenidos variables, desde muy bajo hasta alto
de Al y Ca intercambiables, {exturas entre gruesas y
medias; todos bajos en P disponible. Los efectos de las
propiedades de los suelos sobre 1a reaccién de la RF
fueron analizados por Lépez y Nieves (1993), quienes
observaron que, después del periodo de incubacién de
los suelos con el pH original, ocurren incrementos
variables del Ca disponible por los tratamientos con RE.
Lsos incrementos fueron mayores e los suelos tratados
previamente con Ca(OH), (Cuadro 2).

El pH de los suelos después de la incubacién con
Ca(OH), vari6 entre 5.5 y 5.9 en los cinco suelos;
después de los tres meses de incubacién con RF hubo
cierta acidificacion. Sin embargo, los niveles de Al
intercambiables se redujeron, siendo esta reduccidn
mayor en los suelos tratados con RF + Ca(OH), (Cuadro
3). Elefecto de estos tratamientos se manifesté sobre
los niveles de P disponible, obieniéndose en todos los
suelos incrementos de este elemento por la aplicacion
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Cuadro 1. Principales caracteristicas fisicas y quimicas de los suelos.

Tguana 1 fpuana 11 El Crucero Las Palmerns Ciudad Bolivia
pH 125 45 46 42 45 48
Arena (%) 92.6 426 586 467 74.6
Arcilla (%) 2.4 164 174 [82 104
Textura a FA Fa F Fa
MO (%) 0.43 172 1.08 142 137
P (ppm Olsen) 30 1.0 1.00 400 500
Al (mef/100 g) Q.10 280 1.08 110 0.20
Ca ' 012 088 032 033 1.83
Mg U* 4X¢7) 165 010 G35 0.64
K o« 0.04 044 009 403 0.40
CICE™ 0.28 571 4.56 18l 307
Sat Al (Go)** 357 48.5 673 608 645
Sat, Ca (Foy** 418 153 205 482 59.6
Indice de Ads 46 44.8 18.3 180.4 181

de p***

*  Determinacitn ea NH,O AcpH 7.0

*+  (alculado con base en la capacidad de intercambio de cationes efectiva.
*++ Determinado a través de 1a isoterma de adsorcion de P de Langmuir (X/L.og C}.

Cuadro 2.  Efecto de bos tratamientos sobre los niveles de Ca
disponibles, posterior a la incubacién con roea
fosforica (RF).

Suelo (Cappm}

Testipo RE® RF+Ca (OH);

1guana [ 55 58 76

Igvana 1] 82 85 235

El Crucero 105 120 210

Las Palmeras 42 69 182

Ciudad Bolivia 128 227 310

* Yalores promedios de los cuatro tratamientos de RF

de RF y un efecto depresivo del tratamiento previo con
Ca(OH), (Cuadro 4). Esto concide con experiencias
hechas por Lopez y Nieves (1993), quienesreportanuna
relacién inversaentre estos dos nutrimentos; Khasawneh
y Doli {1978) también sefialan un efecto adverso del
encalado sobre la efectividad de 1a RE,

Esos niveles de fertilidad de los suelos sereflejaron
sobre los rendimientos B. brizantha, y fue evidente la

alta respuesta en los suelos de El Crucero, Iguana I,
Iguanall y Las Palmerasalaaplicacién de P (Fig, 1); re-
sultados similares se han logrado con experimentos en
el primero y Gltimo de los suelos con pasto Andropogon
gayanus (1990).

Elandlisis estadisticode los rendimientos de materia
secareflejd diferencias altamente significativas paralos
tratamientos, localidades y localidades por tratamientos
{Cuadro 5). Al analizar los efectos de los tratamientos
en cada una de las Jocalidades, se pudo ver un efecto
creciente de los rendimientos en funcién de las dosis de
solo RF; pero cuando se aplic, después de encalar el
suelo hasta un pH préximo a 5.5, hubo unareduccicn en
los rendimientos, aun cuando se mantuvo ia misma
tendencia creciente en relacién con los tratamientos de
roca fosférica. Estos resultados demostraren la
importancia de considerar factores como los niveles
iniciales de Ca y Al del suelo cuando se recomienda el
uso de RF, por lainfluencia que ticnen sobre fareaccidn
de dicho material, que afecta el desarrolio del cuitivo.

Cuadro 3. Varincién del pH y Al intercambiable por efecto de los tratamientos, despuds de ka incubacién con RF.

pH pH Al intercambinble mef100 g
Suelo nijcial RY RF+Ca{OH), Testipo RE RF + Ca(OH),
Fguana § 57 47 50 028 0.24 0.10
[guana 11 58 50 52 200 180 0130
El Crucero 55 46 45 0.80 (.68 .40
Las Palmeras 59 52 57 060 0.50 0.06
Ciudad Bolivia 56 4.6 4.6 025 024 016

* Después de 1a incubacién con Ca(OH),
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Cuadre 4. Efecto de los tratamientes sobre los niveles de P disponibles de les suelos.

Tratamiento Iguana I Igunna II Las Palmeras El Crucero Ciudad Bolivia
kg/ha/RF P ppm (BRAY)
0 27¢ 32de 33cde ile 47¢

500 5.9 abc 4.3 cde 6.9 be 53bc 65be
1 000 63ab 6.4be 92ab 90ab 7.3ab
1500 6.9 ab 81b 10la 1095 90a
2 000 75a 107a H6a 8.4ab 86ab

500+Ca(OH),* 37e 23de 19¢ 57be 693ab
1 000+Ca(OH),* 47 abe 4.5cd 43 ¢d 54bc 8.1ab
1 500+Ca(OH),* 37be 1.9de 33de 63be 8.6ab
2 000+Ca({OH),* 5.9 abe 3.9 de 5.1 be 7.3 ab 902

* Aplicadaunmes antes de los tratamientos conroca fosforica Promedios de 1as columuas seguidas de la mismaletra no difieren estadfsticamente (P<0.05)

por la prueba de Rangos Miltiples de Duncan,

9B Cucese (86)

1B Grreto 85 + Ca (OW),

4 o {as Pelmesas (RF)
_Atos Podmeros RF + (o {OH),

1 ¢ Belivia 179)
™ "%t £ Befida RF + (o (01,

Iguana Ll (RF)

{Materia seca gramos por pole)

\ul lqvana | (RF)

nguunu il (RF) RF + Ca (CH),
-

et ___j;,e_;:/* Igueno d (RE} RF + Co (G,
LT, /1

i

[
3 T
0 §00 1006 1500 2 OIOO
faca tosférica (kg/ha)
Fig. 1. Rendimiento de madera seca (gramo por pote) de B,

brizantha en funcién de los tratamientos con RF y RF +
Ca(0H)*, (promedio de dos cortes cada 45 dins).

CONCLUSIONES

El andlisis de los resultados obtenidos puso de
manifiesto la alta respuesta del pasto B. brizantha a la
aplicacion de roca fosf6rica. Hubo un efecto negativo
delos contenidos de Ca del suelo sobre lareaccién de la
RY¥, queserefiejdenlareduccién delos niveles de P dis-
ponibleenlos suelos tratados previamente con Ca(OH),.

El rendimienio de B. brizantha demostré el efecto
de los tratamientos; una reduccién del peso de materia
secaocurrid cuando los suelos se trataron con Ca(OH),,
antes de los ratamientos con RF, fundamentalmente en
los de El Crucero, Iguana I, Iguana I y Las Palmeras,
los cuales son menos fértiles; mientras que en el suelo
de Ciudad Bolivia el efecto de los tratamientos fue
menor.

Los tratamientos con cal, previamente alaaplicacion
de la RF, disminuyeron su reactividad y afectaron ia
disponibilidad del fésforo. En suelos con pH 4cidos,
hay que considerar el nivel del Ca disponible cuando se
va a recomendar RF con el fin de asegurar una mayor
efectividad de dicho material.

Cuadro 5. Anilisis de variancia de los rendimientos de materia seca de B. brizanthe con tratamientos de roca fosférien

Fuente de variacién Grados de libertad Suma de cuadrados Cuadrado medio F
Localidad (L) 4 931.04117 23276041 552 49~
Tratamiento (T) 8 417 60339 5220042 132.90™
LxT 32 27339544 8 54361 2028
Error 45 18.95830 0421296

Total 89

R2=0988CV.=112378

Turrialba Vol. 44, No. 2, 1994, pp.106-104



104 TURRIALBA: VOI.. 44, NUM. 2, TRIMESTRE ABRIL - JUNIO 1994

LITERATURA CITADA

CENIAP(CENTRONACIONALDEINVESTIGACIONES AGRO-
PECUARIAS). 1990 Andlisis de suelos para diagndstico de
fertilidad. J Gilabert de B , I Lépez de Rojas, R. Pérez de
Roberti {Comp } Maracay, Ven Serie D no. 26 164 p

COMERMA, I; PAREDES, R. 1978 Prncipales limitaciones y
potencial agricola de las tierras de Venezuela. Agronomia
Tropical (Ven.) 28(2):71-85.

CHICCO,CF.;DELEON, 8.G s.f Suplementocién delos bovinos
de carne a pastoreo. Maracay, Yen., Universidad Central de
Venezuela, Facultad de Ciencias Veteninarias. p. 47-103,

(Mimeo)

FENSTER, W.E; LEON, L.A. 1978 Utilization of phosphaterock
in tropical sails of Latin America International Fertilizer
Development Center; Centro Internacional de Agricultura
Tropical 4% p.

Presented at: Phosphate Rock Semivar in Technion-Istael
(Haifa, Israel) Institute of Technology.

FENSTER, WE,;LEON, L.A 1979, Manejo de 1a fertilizacidn con
fosforo para el establecimicnto y mantenimiento de pastos
mejorados en suelos dcidos e infértiles dSAmérica Tropical
In Produccién de pastos en suetos deidos de los wépicos. LE.
Terpas; P A. Sdnchez (Eds) CIAT, Col Serie 035-G-5 p
1194133

GILABERTDESB 1 ;LOPEZDER, I, GARCIA,E; VACCARI-
NO, L; CHAURAN, O; VELASQUEZ, L, SEGNNINI DE
B., A; LOPEZ, M; SOLORZANO, C; COLINA, R;
MORILLO, A ; ARRIECHE, H ; AZUAJE, I; CUENCA, L
1991. Cacacteristicas de fertilidad de los suelos venezolanos
vistos a través de los restimenes de andlisis rutinarios (3*
aproximacion). Maraeay, Ven,, Ministerio de Agricultura y
Cria/FONAIAP 30p (Mimeo)

KHASAWNEH,FE;DOLL EC. 1978 Theuse of phosphate rock
fordirect applicationtosoils Advancesin Agronomy30:159-
205

LOPEZ DEROIAS, [, COMERMA, |. 1985. Caracterizacidu de los
suelos dcidos de Venezuela a través de algunas propiedades
fisicas y quimicas  Agronomia Tropical (Ven ) 35(1-3):83-
109

LOPEZ DE ROJAS, I; SILVA DEZ , M, COMERMA, 1. 1987
Suelos dcidos de Venezuela: Avances enlaconstruccién deun
sistema experto para hacer récomendaciones en estos suclos
In Congreso Latinoamericano (10, 1987, Maracaibo, Ven.)
Simposte 9 p. (Mimeografindo)

LOPEZ DE R, I; SANCHEZ, A, ALFONZO, N; NIEVES, L;
WIEDENHOFER, H. 1990, Respuestadel pasto Andropogon
payanus a Ia fertilizacién fosfatada en suelos dcidos de Lia-
nos de Venezuela. In Congreso Latinoamericano de laCiencia
del Suelo (2., 1990, La Habaga, Cuba); Congreso Cubano de
la Ciencia del Suelo (2., 1990, La Habana, Cuba). Memorias.

LOPEZ DE ROJAS, 1; SANCHEZ, A 1920 Criterios para
recomendaciones de cal en suelos 4cidos de Venezuela
FONAIAP, CENIAP, Maracay, Ven Serie Buo. 8 32p.

LOPEZ DER., 1;NIEVES, L. 1993, Efectodelosnivelesde fosfora
y calcio disponibles, capacidad de adsorcidn de f6sforo y pH
del suelo sobre Fa reactividad de la roca fosférica en cinco
suelos dcidos de Venezuela Agronomia Tropical (Ven)
43(1-2) {(En prensa}

PARISH, D H; HAMMOND, LL; CROSWELL, ET 1980
Research on modified fertifizer materials for use in develo-
ping country agriculture 21 p

Presented at the American Chemical Society Meeting (1980,
Las Vegas, Nevada, EEUU ). (Mimeo)

SMITH, T.; SANCHEZ, PA 1992 Phosphate rock dissolution
availabihity in Cerradosoils asaffected by phosphorus sorption
capacity. Soil Science Society of America Proceedings
(EE UU ) 46:339-345



Delineation of Agricultural Systems in a Major Tropical
Area of Cacao Production (Barlovento, Venezuela) by Means
of Multivariate Analysis®

ABSTRACT

Agricultural systems in the Barlovento Valley, s major fropi-
cal ares of eacao (Theobroma cacac L.) production, were studied
according lo multivarinte statistical methods based on facter
analysis. Bosic data of samples were selected at yandom from a
census of 850 production units, encompassing three main compo-
nents of the systems: producer’s economic rationality, technol-
opy, and natural environment, Thirty simple variables were
reduced to 11 compound variables or factors. Results indicated
that the main factors were related to the technological and
ecopemic rationality components of the agrienltural systems,
Factors were classified by a cluster analysis and farms were
grouped inte five sets, which defined a spatial pattern in the
Baslovente Valley.

INTRODUCTION

gricultural systems ar¢ amultivariate function
of complex interdependent and interaction
variables integrated by the components of
economic rationality, technology and envirenmental
characteristics (Meza 1980; Molina ef al. 1983). In
tackling this situation, multivariate analysis is a major
research approach (Greigh-Smith 1983; Orloci 1978;
Pielou 1977, 1984; Ter Braar and Prentice 1988), be-
cause 2 large number of complex sampled variables
could be reduced to a few factors (Bravo 1979) and the
data structure is revealed for interpretation.

1 Received for publication on August 25, 1992
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RESUMEN

Se estudinron los sistemas agricolns ubicados en ol Valle de
Barlovento, Venczuela -principal drea iropical productora de
cacao (Theobrome cacao L) Se usaron métodos estadisticos
multivariados con base ¢n el factor de analisis. Se seleccionaron
ol azar dotos bisicos de un total de 850 unidades de produccién
censadas, a partiv de tres componentes fundamentales de log
sistemas agricolas: racionalidad econdmica del productor, tecno-
logiay entorne natural. Sc escogieron once variables compuestas
de treinta variables simples. Los resultados indicaron gue los
{actores principates se¢ relacienaron con los componentes
tecnoldgicos y de racionalidad econdmica de los sistemas aprico-
Tus. Log Factores se clasificaron por medio del andlisis de conglo-
merados, agrupando las fincas en cince grupos, las cuales definie-
ron un modefo especial en el Valle de Barlovento.

Agricultural systems are classified as open, com-
plex systems (Rosnay 1978) with internal hierarchical
levels of synergical organization, interrelations betweern
components, and interconnections between the levels
and the organized whole  The study of these systems
involves the analysis of the levels, beginning with the
country, followed by the administrative region, sub-
regions, micro-regions, exploitation and sub-systems.
Complex hierarchical models with a manageable num-
ber of levels are ideal for such an analysis. This
description is suitable for the Valley of Bé:}ovemo
(Miranda State, Ven.), a major tropical area of cacao
production, where such factors as usage and tenure of
the land, as well as its agricultural characteristics, are
relatively homogenous (Barrios et al. 1989). The
Barlovento Valiey is bordered by the Cordillera de la
Costa in the North and the Cordillera del Interior in the
South (Fig. 1) and i has more cacao (10 500 ha) than
other {raditional crops.

The purpose of this work is to delineate the vari-
ables that correspond to the components of agriculiural
systems' (economic rationality, technology and envi-
ronment) in the Barlovento Valley by using a multivari-
ate analysis approach (factor and cluster analysis). The
region pattern of the farms is also-analyzed by classifi-
cation of the resulting factors, using cluster analysis.

Turrialba Vol. 44, No. 2, 1994, pp.165-111
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Fig. 1. Region of Barlovento (Miranda State, Ven.) and its relative position.

MATERIALS AND METHODS
Studied area

The studied area in the Barlovento Valley included
43 751 ha (Fig. 1). Climate is characterized by annual
precipitation ranging from 1500 to 3400 mmand amean
annual temperature of 26 ‘C. The area was originally
covered by dry and humid tropical forests, according to
the classification of Ewel and Madriz (1968). In addi-
tion to agricultural activities, human impact on the area
due to tourism has recently increased (MARNR 1980),

Temporary changes in the use of land, agroecologi-
cal characteristics, land tenure regime and socioeco-
nomic structure were interpreted by analyzing aerial
photographs (1:35 000) comesponding to the photomo-
saic Guatire - Cabo Codera - Altagracia de Orituco
(Miranda, Misién D-8 1952), and other photoplans
(1:25 000) (Mision Chirimena-Guatopo-Sabana de
Uchire 1978).

Variables used
in the analysis

Eight hundred and fifty production units were cen-
sured for the National Project Bio-socioeconomic Diag-
nosis of Production Systems (PNDB) (Experimental
Station of Cagua, FONAIAP). This census included the
components of the agricultural systems (producer’s
economic rationale, technology and environment) of
the Barlovento Valley. A sample of 487 production
units was selected at random and additional information
was obtained from the farms corresponding to this
sampie.

Soil series and classification according to land use
capacity were obtained by locating each of the sampled
units on the maps of the agroecological study (MAC
1963) (1:50 000 CIA 1963), as well as the agroecologi-
cal units and political division of Barlovento (S4nchez
1982), (1:200 000, FONAIAP 1955).
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TFable 1. Variance “explained” by factors corresponding to the components of the Barfovento Valley agricultural system.

Factor I H 1y v A% Vi vII VI 5.4 b S ¢ |

Accumuiated per cent 1202 2227 3007 36.96 4305 48 42 5323 5771 6161 65.33 68.87
of the explaned variance ‘

Table2. Factors defined in zecordance to variables presenting a significant correlation coefficient with the factors for the production systems
of the Barlovento Valley (Miranda State, Ven).

Factor Component Variable ' Corrclation

Factor definition
coeflicient
I " Economic rationality - Years since ' 0381t Principal use; cacao

form foundation

- Machinery ownership G674
- Machinery Emitation 0639
Technology - Caeao surface 0.802
- Musaceous surface 0755
I Technology - Orechard surface and crop age 0652 Limitation by shading
Economic rationality - Shading limitation 0.704
- Crop age Hmitations 0713
IH Economice rationality - Shading limitation 8515 Control of pest and diseases
- Crop age limitations 0529
Technology - Evolution in land use
since plot foundation 0562
- Pest and diseases limiations 0.587
Natural environment - Series of soil 0524
v Economic raticnality - Credit type 0748 Financing
- Credit Emitation 0768
v Eeonomic rationality - Machinery ownership 0475 Use of machinery
- Machinery limitation D409
VI Economie rationality - Dedication to farming 0.692 Dedication to farming
- Other activities apari
from preduction 0459
Vil Naturad envirenment - Use capacity 4433 Land use capacity
- Infrastructure limitation o577 Infrastructure limitation
- Techuical assistance limitation (495
Natural environment - Flooding limitation G 450
X Technology - Limitations by weeds 0622 Limitations by weeds
Natural environment - Flooding limitations 0454
- Use capacity 0424
X Economic rationality - Technical assistance 0553 Technical assistance
limitation limitation
Economie rationality
X1 Economic rationality - Elecisicity limilations 0.488 Crop diversity -
Technology - Number of crops . (.434 .

Turriatba Vol. 44, No. 2, 1994, pp.105-111
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Fig. 2. Classificationtrec of compound varizble (factors) corresponding to the components of the agricultural systems present at the Bardovento
Valley (Miranda State, Ven.).
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Fig. 3.  Disteibution patiern of farms in the area of Bardovento (Miranda State, Ven.) obtained as a result of the classification of the factoy
corresponding to the components of the agricultural systems.



BARRIOS ET AL.; AGRICULTURAL SYSTEMS IN A TROPICAIL AREA OF CACAO 109

Data treatment:
Factor analysis

Data from the farms were processed with the statis-
tical programs BMDP (Biomedical pack elaborated by
Dixon and Brown, 1979), with the Burroughs 6700
systems at the School of Compuler Stadies of the
Central University of Venezuela, and fitted and modi-
fied for the present project. Farms {cases) and variables
were stored in a 487-case x 30 variable matrix as a data
file {(BMDP) of fixed format

Factors were extracted by the principal compo-
nents method, based on a correlation matrix  Those va-
riables which “explained” more than 70% of the vari-
ance were considered as descriptive factors of the sys-
tem, and each factor was then defined to include the
variables on the basis of the highest significant correla-
tion between the factor and the variables

The matrix of factor scores, including the values of
cach spatial unit index studied in each factor (axis of
variation in the ordination}, was used as data input for
the classification of the farms by means of cluster
analysis technigues. The chi-square test was used as a
measure of similarity and the mean distance as a crite-
rion for group linkage.

RESULTS AND BISCUSSION

Thirty original variables were reduced to 11 com-
bined variables (factors) and the accamnulated percen-
tage of variance “explained” by the factors is shown in
Table 1. These factors were defined on the hasis of sig-
nificant correlations between the factor and the varia-
bles (Table 2). Thus, factor I (Table 1), was defined by
the land use variables as lechnological components of
the agriculiural systems, and this factor “explained” the
highest percentage of variance (12.02%) Factor I was
related to the producer’ s economic rationale, especially
the variable crop age, since 78% of the plantations in the
region were established more than 30 years ago. Factor
I} corresponded to the inefficient control of pests and
disease, which greatly affected crop yields. Financial
limitations, restrictions in the use of machinery, and
deficient technical assistance were also common. In
con-trast with the components of the technological and
econamic rationale environmental variables explained
a relatively lower percentage of the common variance,
except for land use capacity

The resulting classification tree (Fig. 2) shows five
classes or groups of farms (Fig 3) based on dissimilar
factor values In accordance with these resulis, the
Barlovento area presents five homogeneous groups of
farms, mainly located in the Acevedo (Group 1), Péez
{Groups 2, 3 and 5) and Brion districts (Group 4) A
characterization of the limits of the groups, introduced
technologies, and available resources are identified
below.

Group 1 represents 29% of the total number of
farms. Farm area ranged {rom Q.5 (o 150 ha and land-
use capacity varied from 2 to 3, according 1o the classi-
fication osed. The cacao-musacecus association was
introduced to the area less than 30 years ago, and
producers maostly chose to use this agriculiural system
exchusively. Financial support {or the plantations is
based on public loans and local resources

Agricultgral labor is provided by the nuclear fami-
ly, with a smaller proportion from {emporary contract
workers.

On the farms of this group, traditional agricultural
practices have been extensively used, and recent tech-
nologies based on low shade-high input resources have
not bheen introduced to the system. The agricultural
infrastructure is deficient, especially as regards water
drainage and control. Marketing is archaic and reduc-
tion of cacao yield by pests, disease and weeds are
evident,

Group 2 represents 699 of the total number of
farms in the region. The farms ranged from 0.25 10 225
ha, with land use classes varying from 3 104 Orchards
associated with traditional crops were introduced to
farms formerly dedicaled to cacao with musaceous
crops. Thos, a diversification of cacao to include
additional crops, so as to use labor on a full-time annual
basis was accomplished. Thirty-one percent of the
plantations were established afler 1950, and the owners
lived on the farms; however, 50% of themn carry out a
commercial activity other than cacao. Labor foragricul-
tural activities was exclusively family members. Funds
to support the agriculiural systems were provided by
public loans. .

Technical assistance to this group of {anns was

practically absent, and infrastructure, including trans-
portation systems, was underdeveloped. In relation to
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marketing, a delay in payments introduced a consider-
able distortion in the currency. The uncontrolled inci-
dence of weeds, pests and disease has reduced cacao
yield and quality.

Group 3 represents only 4% of the total number of
farms, but their area is the greatest (40-900 haj, as
compared to that of the other groups. The owners are
exclusively dedicated to cacao, and live in the area,
where they contract farm labor. Agricultural activities
are financed through farm mcome.

Technological assistance is inadequate, but the
producers have renewed their planiations and agricul-
tural practices are generally mechanized. Iocal mar-
keting systems should be improved in order to increase
farm income.

Group 4 makes 20% of the total number of farmers.
Farm area varies from 0.5 ha to 15.0 ba, and the class of
land use from 3 to 5. Cacao and cacao-musaceous plots
are the rule, and were established before 1950. Ad-
vanced crop age and inadequate shading have conside-
rately reduced the cacao yield in a cultivation system
based on high shade-low farm input. The producers
were settled in the area, where they are exclusively
dedicated to their plantations, using hand labour from
family members. Delay in the payments of public loans
has introduced a vicious circle of continning depletion
of public funds.

Shortages in technical assistance has caused finan-
cial losses. Infrastructure and reliability of transporta-
tion are necessary to increase cacao supply. Internal
marketing for the commodity is no longer able to cope
with expanding demand.

Group 5 makes up 31% of the total number of
farms.  Faom area varies from 0.5 ha to 1200 ha,
atthough 95% ranged from (.5 ha to 12 hectares. Land
use class is around 2, according to the classification
system. The predominant plant cover is the cacao—
musaceous association, whereas traditional crops cover
20% of the farm as complementary crops, which may
increase farm income per unit of land. Plantations are
older than 30 years and yield is decreasing. Asin the
previous group, the producers live on the farms and
annual income is exclusively from farm activities, using
hand labor from family members and contracted work-
ers. Funds to support agricultural activities come from
both public loans and faom income.

Limitations on crop yield are mainly related to
pests and diseases. Marketing policies to ascertain
customer need are necessary in order toestablishalong-
term production-export policy.

In summary, the groups can be classified according
to the increase in the area of the cacao plantations, Li-
mitations due to crop age follow the same trend, with
Groups 1 and 3 the most affected. Major financial pro-
blems aceurred in Groups 2 and 3, where machinery for
agricuitural activities is not available, In Groups 3 and
5, the producers were exclusively dedicated to crop pro-
duction, and Groups 2 and 5 presented a relatively
higher land use capacity. The major infrastructural
constraints (absence of roads and drainage) were iden-
tified in Groups 3,4 and 5.

The spatial pattern of the grouped farms based on
the similarity of the factors extracted by principal com-
ponent techniques appeared to be related to the histori-
cal evolution of the Barlovento area, as well as to human
activities. Thus, farms of Group 1 are located in the
Acevedo District, where most local communities were
settled as early as 1621 (Guerra 1984), with activities
focusing mainly on cacao cultivation, gsing traditional
agricultural practices. In contrast, the farms of Group 5
are located in the Pédez District, where most of the
population was established between the end of the X VI
and beginning of the X VIII centuries. In this case, the
traditional techniques for cacao plantation have been
continyously improved by introduction of in-creasingly
appropriate technologies and available resources.

Data analysis suggest that agricultural systems in
the Barlovento area, have been mainly shaped by the
influence of factors unrelated to potential agricuitural
productivity; instead, the economic rationale of the
producers ang the level of technotogical inputs seemed
to be key.

The marketing problems observed at present seem
tobe simnilar to those reported for most cacao-exporting
countries. Thus, Scheu (1989) has indicated the urgent
need to increase diversity of production as well as
improving access to overseas markets. The empirical
model of the international cacao market as elaborated
by Robinson (1989) shows that it is necessary to de-
velop technological strategies to increase plantation
yield, rather than the overexpanded the surface are
under cacao production.
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Results of the present work could assist in deter-
mining management priorities that could improve the
productivity of each group defined here. It will be
necessary: 1) to improve living conditions in the area
(housing facilities and public services in order to stimu-
late permanent producer residence, and 2) to develop
technological strategies to increase crop productivity
and to change the agricultural pattern from high shade-
low input resources to a sustainable agricultural system
taking into account the conservation of the area as well
as crop diversification and yield.
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Assessment of Different Insecticides for the Suppression
of an Outbreak of Leucoptera coffeella in Jamaica'

ABSTRACT

Sixinsecticides were evaluated for the control of the coffeeleaf
miner, Letcoptera caffecila, ona coffee farmin Westérn Jamaica.
Nuvacron 40, Selecron S00 EC, Trigard 75 WP, Miral 500 CS and
Miral 10 G were compared with afarmerstandard Foradan 10G.
Selecron and Miral 500 €S gave the best control resulting in 5%
and 7% reduction respectively, in the pumber of mines per leaf
after six weeks. The number of larvae per leaf was 0.9 after one
week and 0.3 aftersix wecks in plots treated with Selecron and 0.5
after one week and 1.0 after six weeks in plots treated with Miral
500 CS. Larval mortality was 92% and 69% respectively, inplots
treated with Selecron and 100 and 55% respectively, in plois
trested with Miral 500 CS one and gix wecks after treatmeni.

INTRODUCTION

4 offee is an important eamer of foreign ex-
change for Jamaica, fetching one of the highest
prices on the world market In the 1980s,
production in Jamaica was threatened by the coffee
berry borer (Hypothenemus hampei) and coffee leaf rust
(Hemileia vastatrix). Both have proven manageable
with well-planned programmes. Currently, several
initiatives funded by the United Kingdom (UK), Euro-
pean Community (EC) and Japan are directed at sub-
stantially increasing acreage in production. However,
in 1990, unusually high leaf miner populations and
damage were reported from an area in Western Jamaica
targeted for EC support and expansion, Excessive dam-
age and leaf fall were causing both a reduction in yield
and an increasing death of bearing trees.

L. coffeella has been a pest of coffee in Jamaica for
many years, showing more pronounced damage on C.
arabica cultivated on the lighter, bauxitic soils. It was

1 Received for publication on Junc 18, 1993

*  Caribbean Agricultural Research and Develepment Institute,
University Campus, Mona, Kingston 7, Jam,

FC Reid*, D.E. Robinson*

RESUMEN

Para ef control del minador de Ia hoja del café, en un cafetal
al aeste de Jamaien, se evaluaron seis insecticidas. Nuvacron 49,
Selecron 500 EC, Trigard 75 WP, Miral 500 CS y Miral 10 G.
Estes insecticidas (neron comparados con uninsecticida agricola
“standard”: Furadan 10 G. Selecron y Miral 500 CS dieron e}
mejor resultado de control, con un 5% y 7% respectivamente en
la reduccion del nimero delas perforaciones por hoja, después de
seis semanas. El mimero de larvas por hoja fue de 0.9 despudés de
wnn semana ¥ 0.3 después de seis en las pareelas tratadas con
Selccran; y en pareelas tratadas con Miral 500 €S, los resultados
fueron 0.5 una semana después y 1.0 pasaday seis semanas, La
mortalidad de las larvas fue de 92% y 69% respectivamente, en
parcelas tratadas con Selecron; de 100 % y 55 % respectivamente,
enpareelas alas que seles nplicé miral 500 CS, una y seis semanas
posteriores af tratamiento, ‘

rarely considered a problem, since control was easily
achieved using diazinon or dimethoate and mineral oil.
Evidence of increased pest numbers and damage was
reported following widespread use of endosulfan for
control of the berry borer, H, hampei (Reid 1982).

The coffee leaf miner, Leucoptera spp., is an im-
portant pest of coffee worldwide (Bardner and Mcharo
1988; Flores and Herndndez 1983). In Puerto Rico, this
pest reportedly causes losses of up to 40% (Gallardo-
Covas et al. 1988). The importance of coffee to the
Jamaican economy and the serious implications that
such pest outbreaks would have for stable and environ-
mentally sound integrated pestimanagement (IPM) prac-
tices justify a thorough assessment of this problem and
development of appropriate strategies for its resolution,
Several groups of pesticides have reportediy beeneffec-
tive in reducing pest numbers and the severity of dam-
age (Almeida et al. 1977; Monterrey et al. 1985), The
present study was designed to investigate the pest
outbreak, to assess candidate pesticides as effective
means of arresting these outbreaks in the short term and
for consideration n a longer-term appropriate 1PM
stralegy.
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MATERIALS AND METHODS

The study was carried out on a coffee farm situated
on slopes of 5° to 10" in Seven Rivers, 300 ft (91 4 m)
above sea level. Annual rainfall ranged from 1826.8
mm in 1989 - 1990 to 2444 5 mm in 1988 - 1989 A six-
acre {2 4 ha) section of three-year-old C. arabica var.
typic in which the leaf miner population was extremely
high was selected for the pesticide evaluation study.
The effectiveness of six pesticides was studied vsing a
randomized complete block design with four replica-
tionis. Each plot contained seven rows of six trees. The
inner six trees were used 1o assess effectiveness of the
pesticide treatment. Pesticides used were monocroto-
phos (Nuvacron 40, profenofos (Selecron 500 EC),
cyromazine (Trigard 75 WP), carbofuran (Furadan 10()
and isazophos (Miral 500 CS and 10 G). Monocroto-
phos and carbofuran were included as examples of
standard farmer practices  Foliar treatments were ap-
plied using Solo motorized mist blowers, model 423,
operated by spraymen from the farm, Soil treatments
were broadcast in the drip circle area of each tree. Four
applications were made with seven, 14 and seven-day
intervals respectively between each application.

Two branches from each sample tree were ran-
domly selected and tagged. Before each treatment,
records were taken of the incidence and intensity of leaf
miner damage on these branches. Counts were made of
the number of leaves with lesions and the namber of
lesions per leaf, Pest mortality was measured by taking
three leaves from untagged branches of each tree . In the
laboratory, half of these were kept in plastic containers
and adult emergence recorded. Lesions present on the
remaining leaves were dissected and larval mortality
determined. The study lasted for approximately nine

weeks from July to September 1991 During this
period, the frequency and amount of rainfall was seven
days (152 mun) in July, seven days (143 mum) in August
and nine days (116 mm) in Seplember, Relative bumid-
ity ranged from 80% - 90% and daytime temperatures
from 26°C -32°C

The data used for analysis include the number of
leaves with miner damage, the total number of leaves
examined in a plot and the number of mines on the
leaves in a plot. Analyses of variance were performed
on the change in the proportion of miner-damaged
leaves before treatment (July 15, 1991) and one week
after treatinent, and before treatmentand six weeks after
treatment,  Similar analyses were performed on the
average number of mines per leaf before treatment, one
week after treatment and six weeks after treatment, and
the change in the total number of leaves before treat-
ment and six weeks after treatient.

.RESULTS

Effect of candidate pesticides
on Jeaf damage and retention

Data on the change in average number of mines per
leaf and the proportion of miner damaged leaves are
summarizedin Table 1. Before treatinent, the number of
mines per leaf averaged 1.1 (S.E. 0.06) with no signifi-
cant difference (p = 0.45) between treamments. One
week after reatment, the incidence of damaged leaves
increased significantly (p = 0.03), but the rate of in-
crease was less for plants treated with Selecron. Differ-
ences became more pronounced after six weeks, with
fewer mines per leaf being observed for Selecron and
Miral 500 CS and more mines for the other chemicals.

Table 1. Effect of different pesticide treatments on the average number of mines per leafl

Average mumber of mines per leaf

Pesticide Before treatment One week nfter Six weeks Change in proporiion of miner-dumaged
after trentment after treatment leaves July 15- Sept. 3

Furadan i0 1.8 09 80

Miral-10 g 12 16 10 214

Nuvacron 12 21 1.1 177

Trigard 12 2 bl 120

Selecron 09 12 05 -49

Miral-300 CS 10 14 06 -69

SED 021 0.30 0.11 7.00

(DF=15) ‘

Notes: SED - Staadard error of the difference between two means on any one date

DF - Deprees of freedom

Turrialba Vol. 44, No. 2, 1994, pp. 112-116



114 TURRIALBA: VOL, 44, NUM, 2, TRIMESTRE ABRIL - JUNIO 1994

Table 2. Effect of different pesticide treatments on the number
of leaves per branch.,

Pesticide Chaenges in the number

of leaves per branch

Furadan (control)
Migal - 10 g
Nuvacron
Trigard

Selecron

Miral - 500 cc

e L &

SED 16
{DF = 15}

SED - Standard error of the difference between two means.
DF - Degrees of freedom,

Notes:

Stmilar, six weeks after treatment significant differ-
ences (p=0.005) were noted in the change in proportion
of damaped leaves which fell for plots treated with
Selecron orMiral 500 CS. Dataon the effect of different
treatments on the total number of leaves retained after
six weeks are presented in Table 2. Plots treated with
Selecron or Miral 500 CS retained a significantly larger
number of leaves (p < 0.001) than those treated with
Furadan. Plots treated with Trigard showed the smallest
reduction in number of leaves,

Effect on different stages
of L. coffeella

The total number of larvae in leaves sprayed with
Selecron or Miral 500 CS was significantly lower one
and six weeks after treatment (p = 0.01 and p = 0.09,

respectively) than on piots treated with Furadan (Table
3). Leaves of larval mortality were also higher (p <
0.001) one week after treatment in plots sprayed with
Selecron or Miral 500 CS than those with Furadan,
After six weeks, the mortality associated with Miral 500
C§S was still higher than that of Furadan (p=0.05). The
mortality associated with Selecron and Nuvacron was
notably higher than Furadan, though not statistically
significant.

The etfect of different treatments on the number of
cocoons is givenin Table 4. Fewer cocoons were found
in plots treated with Selecron and Miral 500 CS than
other plots after one week (p=0029). After six weeks,
plots treated with Miral 500 CS, Selecron and Trigard
had fewer cocoons (p < 0.001).

DISCUSSION AND CONCLUSION

Clear differences were noted in the effectiveness
of different pesticides. Selecron 500 EC and Miral 500
CS both performed best in reducing the number of
mines per leaf and in ensuring a higher level of leaf
retention, Of the other treatments, Trigard 75 WP
showed the greatest promise. Little impact was made
with Nuvacron 40, Furadan 10 G or Mirail 10 G. Ad-
mittedly, the granular formulations of these last pésti-
cides require different climatic conditions, particularly
the availability of sufficient soil moisture. Also, their
mode of action would show results later than the contact
insecticides. However, soil moisture was adequate at
the time of application and damage reduction continued
to be low after six weeks, even though soil moisture was

Table 3. Effect of different pesticide treatments on the number of L. coffeella larvae and incidence of larval mortality.

Number of larvae per leaf Larvae mortality (%)

Pesticide After one After six After one Adfter six

week weeks week weeks
Furadan 23 4.1 188 222
{control}
Miral - 10 17 44 312 16.0
Nuvacron 17 34 260 523
Trigard 25 26 256 205
Selecron 0.9 03 9 7 68.7
Miral - 500 C§ 05 10 1000 550
SED 0.5 135 10.89 1831
(DF = 15)

Notes: SEI - Standard ervor of the difference between two means on any one date

DE - Degrees of freedom
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Table 4. ENect of different pesticide treatments on the average
namber of cocoons on leaves.

Pesticide Number of cocoons per leal

After onc week After six weeks

Furadan (control) 10.2 86
Miral (10 g) 88 90
Nuvacron 15 10.0
Trigard 73 40
Sclecron 16 31
Miral (500 cc) 24 21
SED

(DF = 15} 253 1.34

Notes: SED - Standard error of the difference between two means on
any one date
DF - Degrees of freedom

adequate at the time of application. While the use of
granuiar insecticides has been recommended in Africa
and Latin America (Almeida ef ol 1977, Wanjala and
Dooso 1979) results obtained are not consistent.

The relatively poor performance of Nuvacron, an
insecticide regularly used at many farms, combined
with the consistently poor performance of diazinon,
raises the spectre of possible L. caffeella resistance to
some organophosphorous compounds.  This has al-
ready been reported by Bardner and Mcharo (1988) for
Tanzania, where seven organophosphorous pesticides
are no longer effective in spite of improved spray
coverage and increased rates of application. The need
for careful timing of applications deserves special em-
phasis. Atpresentin Jamaica, farmers do not follow any
set guidelines in applying an insecticide for leaf miner
control. Hence, contact insecticides may be applied
when foliar damage has been observed after the adult
flight is over. Similar consideration in necessary if the
candidate product is a hormone analogue. Absence of
these considerations contributes to the vnnecessary
frequency of application and the resulting problems of
resistance and resurgence. In several parts of Africa,
Puerto Rico, Cuba and Latin America, cost-effective
chemical control of Leucoprera spp. depends npon use
of simple action thresholds and selection of an insecti-
cide suited to the particular stage of the pest (Solis et al,
1987; Villacorta and Sédnchez 1984),

Unfortunately, the coffee leaf miner now has the
potential in Jamaica to become the most serious threat
to production, There is also the possibility that Jamaica

now has two, rather than one, species of the coffes leaf
miner. L. caffeina has been reported in Cuba (Motle
1976). This species is normally found in Africa and is
known to occur more frequently in shaded plantations,
as opposed to the sunny conditions favoured by L.
coffeella. This should be investigated, since it would
affect any control strategy planned. Finally, urgent
attention must be given to the development of a cohe-
sive program which carefully integrates control of the
three main pest problems-berry borer, leaf miner and
leaf rust- in a manner which is cost-effective and envi-
ronmentally sound
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La pared celular de los forrajes constituye una fuente
inmensa y renovable de energia para la alimentacidn de los
rumiantes Es por este motivo que enire las principales
preocupaciones sobre nutricién animal y campos afines, se
encuentran la determinacidn de la composicidn quimicade {a
pared celular, el estudio del efecto de fa matriz de la misma
sobre su: degradabilidad y aprovechamiento y el desarrollo de
métodos que contribuyan a mejorar su wtilizacién  Con la
finalidad de discutir de maneradetaliada e integral los avances
en estos campos en los Gltimos anos, de determinar los limites
del conocimiento, de analizar la orientacidn que debe tener la
investigacidn en ¢l futuro y de reunir ese cimulo de conoci-
mientos en este libro de referencia, ia American Sociery of
Agronomy, 1a Crop Science Siciety of America y la Soil
Science Society of America organizaron el Simposio Interna-
cional sobre la Estructara y Ia Digestibilidad de la Pared
Celular, en la ciudad de Madison, Wisconsin, en octubre de

1991.

Este volumen consta de 27 capitulos, donde se discuten
desdeunaperspectivanutricional lossiguientes grandes temas
de la utilizacién de la pared celular:

- Aspectos anatémicos de la planta y del animal relaciona-
dos con la degradacidn de ja pared celular.

—- Técnicas analiticas usadas para el andlisis de 12 pared
celular; destacindose en esta seceidn el capitulo escrito
por la Dra. Catherine Lapierre sobre la aplicacidn de
nuevos métodos no destructivos para investigar la estruc-
tura de Ia lignina

— Composicion y organizacidn de fa pared celular

— Interacciones entre la matriz de la pared celular y su
degradacidn

- Mecanismos microbiales ¥y moleculares que regulan la
degradacidn de la pared celular

— Degradabilidad de iz pared celujar en el rumisnte y el
efecto de las pricticas de alimentacién sobre el aprovecha-
miento de la misma

— Mecanismos para alterar la utilizacidn de la pared celular
y mejorar su aprovechamiento. Esta dltima seccidn inciu-
ye un capitulo muy extenso y con una excelente biblio-
grafia sobre los procesos bioquimicos que conducen a la
sintesis de la pared celular, conocimiento esencial en el
desarrollo de forrajes mds digestibles.

Como es costumbre en este tipo de libros, algunos autores
aceplaron el reto de presentar sus modelos conceptuales sobre
el desarrollo de la pared celular y su degradacidén en el rumen.

Este libro constituye un hito en la literatura sobre la
estructura y ladigestibilidad de la pared celular de los forrajes.
Ante su elevado nivel técnico, se recomienda para especialis-
tas y estucliantes graduados en nuiricidn de rumiantes y
campos conexos tales como guimica agricola, microbiologia,
vegetal y mejoramiento de forrajes.

JOSE M. SANCHEZ

ESCUELA DE ZOOTECNIA-CINA
UNIVERSIDAD DE COSTA RICA
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Heat Treatment for Enhanced Responsiveness of Dormant
Axillary Buds of Pineapples’

ABSTRACT

A method has been developed which ntilizes heat treatment to
enhance shoot emergence from dermant axillary buds of pine-
apples. Dormant buds excised from the crown of the pineapple
fruit were immersed in hot water (50 *C - 60°C) for six or eight
minutes priortofransfer to liquid or semi-selid nutrient medium.
Results indicate that, compared (o the non-heat treated buds, a
Inrgerproportion of shoots emerged at four weeks after initiation
when buds wereimmersed in hot water. Thisisless than the time
of 5ix to twelve weeks reported in other studies. Additionally, the
release of buds from dormancy was synchrenized to within a
three— week peried, ie, from the end of the first week nfter
initintion to the beginning of the fourth week.

Key words: Dormant axdllury buds, heat treatment, hot water,
micropropagation, pineapple, responsive buds, shoot
emergence,

INTRODUCTION

elections of elite plants have been propagated
vegetatively in order to preserve, and transfer to
progeny, unique genetic complexes and hetero-
geneity which confer superior fruit characteristics (Litz
1987). Previous reports (Mathews and Rangan 1979,
1981; Rangan 1984; Wakasa ¢t al. 1978; Zepeda and
Sagawa 1981) have indicated that plant tissue culture
techniques counld be used for vegetative propagation of
pineapple (Ananas comosus L. Merr.), and thus ransfer
desired characteristics to progeny. Both callusing and
non-callusing systems have been used.

It has been noled by Litz (1987) that use of cell and
tissue culture for crop improvement is limited by evi-
dence of variation in plants developed from callus
cultures. For pineapple; such variation has been ob-
served (Wakasa ef al. 1978), To reduce this variation,
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RESUMEN

Sehadesarroliado un métodoe que, por medio del tratamiento
por calor, incrementa ka emergencia del brote de Tos caputlos
axilares latentes. Capullos Iatentes extirpados de }a corona dela
fruta de la pifia se sumergicron en agua caliente (50°C - 60°C)
darante seis a echo minutos antes de transferirlos a un medio
nutritivo liguide o semisdiido. Los resultzdos indicaron que al
compararios conos capullos no tratados, una proporcién mayor
de brotes emergid coatro semanas després de que los capullos
fueran surergidos en agua caliente. Esto contrasta con periodos
de seis y doce semanas mencionudos en otros estudios, Ademds,
el tiempo transcurrido mientras los capulles emergion de su
latencia fue medido en tres semanas, desde el fin de In primera
semana hoasta ¢ comienzo de Ja cuarta semana.

Patabras ciave:  Capullos Jatentes axilares, {ratamicnie por
' calor, agua caliente, micropropagacién, pifia,
capuiles sensibles, emergencia del brote.

a non-callusing system of micropropagation should be
used, for example, shoot emergence from dormmant
axillary buds or apical meristems.

Generally, the process of releasing pineapple buds
from dormancy is siow. Mathews and Rangan (1979)
and Zepeda and Sagawa (1981) reported that shoot buds
did not appear in lateral bud explants until eight to ten
weeks after initiation. Cote et al. (1992) obtained initial
shoots after two to three months of colture. Further, in
some instances shoots may emerge from initiated buds
at six Lo eight weeks, while other buds, initiated at the
same time, remain dommant until transferred to fresh
medinm (Wakasa et al. 1978). The failure of buds to be
released from dommancy could be attributed to cither
microbial contamination of cultures (Leifert and Waites
1990; Van der Linde and Hol 1990; Wakasa et al, 1978;
Zepeda and Sagawa 1981), low responsiveness of non-
contaminated cultures (Mapes 1973; Wakasa et al.
1978, Zepeda and Sagawa 1981), or the presence of
toxic substances (Ramirez 1978).

In order to reduce the time to the breaking of

dormancy, and consequently increase the production of
pineapple shoots during a given period, methods were
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sought to promote shoot emergence The synchronized
release from dormancy of axillary buds will enhance
shoot multiplication. Thus, an investigation was initi-
ated to examine the influence of heat treatment, the
physical form of the medium, and wounding of the
explant on the responsiveness of dormant axiilary buds
of pineapples

MATERIALS AND METHODS

Crowns of the pineappie (A. comosus L. Merr )

were kept with their bases imrnersed in a suspension of

Benlate (2 pdm) for three days priorto use. The crowns
were defoliated to reveal stems approximately 3 cm in
length. For each stem, the upper and lower 1 cmregions
were discarded, and the remainder sterilized with 15%
household bleach (5.25% sodium hypochlerite) for 30
minutes. Explants 3 mm - 5 mm in diameter, consisting
of dormant axiltary buds and adjacent stem tissue, were
excised from the stem region of the crown, sterilized
with 10% bleach for 30 minutes, then rinsed five times
with sterilized, distilled water, Disinfected axillary
buds were then placed in sterilized distilled water (60C)
forsix or eight minutes. By the end of the period of heat-
treatment, the temperature of the water had decreased to
53°Cand 50"Crespectively Heat-treated axillary buds
were then transferred to the defined nutrient medinm.
For the control, buds were not immersed in hot water;
instead, they were placed in the appropriate nutrient
medivm immediately after disinfection.

To determine the effect of wounding on respon-
siveness, buds were partially split in the uppermost 1
mm region after heat treatment and before transfer to the
nutrientmedium. The nutrientmedium consisted of MS
Medium (Murashige and Skoog 1962) supplemented
with 0.5 mgdm™ 6-benzylamino-purine (BAP) and (0.1
mgdm™ gibberellic acid (GA,). The pH of the medium
was adjusted to 6.0 before autoclaving. In the semi-
solid medium, agar at 3.0 g din® was used. Liquid-
medium coltures were kept stationary and were not
continuously aerated during the period of culture.

Cuitures were maintained under a 16-hour pho-
toperiod with a photon flux density of 75-95 pmol
m? 5! provided by fluorescent tubes. Six replicates,
each with six buds, were used for the liquid medium,
while four replicates, each with four buds, were used for
cultures of the semi-solid medivm,

RESULTS

Responsive buds were those which changed their
appearance from an off-white or cream colour to green
or pale-green. The results presented in Fig. 1 indicate
that immersion of pineapple buds in hot water prior to
initiation increased their responsiveness during culture
in a liquid medium . After one week of culture, as many
as 44% of the heat-treated buds were responsive, while
none was responsive in the control, i.e., no heat treat-
ment before culture. By the third week after initiation,
more than 60% of the heat-treated buds in the liquid
medium were responsive, compared to only 6% for non-
heat-treated buds. Atalltimes, other than the first week,
there was a larger proportion of responsive buds when
heat was applied for eight instead of six minutes. Inthe
control, there was no increase in the proportion of
responsive buds between the third and sixth week. The
culture of heat-treated buds in the liquid medium re-
sulted in at least a ten-fold increase in responsiveness
after six weeks ' "

response (%)
100

B2 6 minwtes 23] 8 minutes [ cantral

Fig. 1. Responsiveness of axillary buds pincapple cultured in
liquid medium as influenced by heat. '

The responsiveness of buds cultured in the semi-
solid medium is shown in Fig. 2. After one week of
culture, there were 19% and 17% of responsive buds for
the six-and eight-minute heat treatments respectively,
but no responsive bud was seen in the control that
received no heat treatment. There were more respon-
sive buds following immersion in hot water for six
instead of eight minutes, Atsix weeks, the proportion of
responsive heat-treated buds in the semi-solid medivm
was Lwice that of the control.

Theresults in Figs. 1 and 2 indicate that buds which
were not heat-treated were less responsive, even after
monitoring of cultures foralonger period. Forexample,
at six weeks, shoots had emerged from only 13% and
6% of cultures in the semi-solid medium and Hquid
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mediums respectively. In general, the breaking of
dormancy occurred within the first four weeks of cul-
ture. Thereafter, fewer additional buds wereresponsive,
and a higher proportion was observed with those placed
in the semi-solid medium.

response (%)
Q

S04
R i}
3 "
4

weeks

B 5 mingtes 150 8 minutes [ conteol

Fig. 2. Effect of heat on responsiveness of pineapple axillary
buds cultared in semi-solid mediam.

Table 1 shows that, regardless of the heat treatment
and the physical form of the medium, wounding of
dormant buds, by cutting the upper region, adversely
affected the response of buds. Responsiveness was
inhibited when heat-treated buds were wounded before
placing them in a semi-solid medium, and only approxi-
mately 25% were responsive after culture in the liquid
medium.

DISCUSSION

In this investigation, use was made of heat treat-
ment, modification of the physical form of the medium,
and wounding of the plant tissue. The results indicate
that -each method influenced the responsiveness of
explants. However, whereas enhanced responsiveness
was obtained with heat treatment and the use of liquid
medium, wounding of buds had an adverse effect. The
factor that made the greatest contribution to improved
responsiveness of dormant pineapple buds was the

Table 1. Responsivenessof partially split pinenpple buds heat-
treated for six or eight minutes,

Respdnsivé buds (%)
Time after initiation  Serni-solid medium  Liquid medivm
(weeks) 6min 8 min 6 min 8 min
1 0 0 14 8
3 o 0 28 33
4 0 0 22 17
6 0 0 22 23

application of heat. The increased responsiveness of
heat-treated buds was at least twelvefold for those buds
cultured in liquid medium and approximately twofold
when buds were placed in the semi-solid medium.

Low responsiveness of dormant axillary buds of
pineapple could be attributed tomicrobial contaminants
(Wakasa et al. 1978, Zepeda and Sagawa 1981) or the
presence of toxic substances (Ramirez 1987; Zepeda
and Sagawa 1981). Hot water has been used to reduce
such contamination; for example, Van der Linde and
Hol (1590) used hot water on narcissus buds to reduce
endogenous contamination by Fusariumsp. To reduce
the levels of toxic substances, activated charcoal
(Ramirez 1987) and frequent transfer of explants to
fresh medium (Zepeda and Sagawa 1981) are two
methods which have been used in previous studies. In
this investigation, however, the cream-coloured pre-
cipitate observed in the non-heat-treated coltures, but
not in the heat-treated cultures, was non-microbial.
Examination of the precipitate with a light microscope
did not show the presence of either bacterial or fungal
organisms.

Axillary bud explants of the cultivar used in this
investigation did not become brown, i.e,, oxidized, in
the absence of heat treatment. Although activated
charcoal has been used to remove contaminants
(Kohlenbach and Wernicke 1978) and substatices se-
creted by plant tissue (Fribdorg er al. 1978; Wang and
Juang 1976), it is also known to suppress bacterial
growth (Vuylsteke 1989) and reduce the growth of in
vitro cultures (Constantin er al. 1977; Fribdorg et al.
1978). It seems likely, therefore, that the promotor
effect of heat was not by way of reducing endogenous
bacteria or fungi, but by degradation of inhibitory
substance(s).

As a result of this investigation, it is now possible
to obtain 4 large proportion of responsive buds without
the addition of activated charcoal nor the frequent
transfer of explants to the putrient medium.

In the present study, wounding was combined with
heat treatment to determine the likelihood of further
increasing responsiveness of pineapple axillary buds.
Responsiveness of buds was adversely affected by the
wounding of buds during excision, to the extent that
none of the heat-treated axillary buds cultured in the
semi-solid medium was responsive. When buds were
cultured in liguid medium, wounding reduced the res-
ponsiveness of buds by approximately 70%. This
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adverse effect of wounding is the reverse of that re-
ported by Mathews and Rangan (1979). The difference
in response, however, may be attributed to variation in
the type of explants; shoots were used in the carlier
investipation, while axillary buds were used in the
present study.

Regardless of which one of the two periods of heat
treatment was used, buds in the liquid medium were
more responsive than those in the semi-solid mediwm.,
The liquid medium may provide more readily-available
components {o explants. In general, with both the six
and eight minute beat weatments, there were twice as
many responsive buds in the liquid medinm compared
to those in the semi— solid medium. In the control,
however, the reverse occurred, ie., there were more
responsive buds when the semi-solid medium was used.

This investigation has demonstrated that heat treat-
ment increases the proportion of buds released from
dormancy and reduces the time taken for that release to
occur. Continuous aeration of liquid cultures, as re-
ported by other researchers (Mathews and Rangan
1979; Zepeda and Zagawa 1981), was not required.
Immersion of buds in hot water prior to the initiation of
cultures would result in more rapid multiplication of
pineapple shoots cultured iz vitro. Such shoots can be
used for subsequent shoot multiplication and rooting of
piteapple plants derived from in vitro cuoltures.

Variation in pineapple plants produced from in
vitro cultures is a likely source of additional material for
a breeding programme (Mathews and Rangan 1981;
Wakasa ef al. 1978). However, where the aim is to
propagate plant material and not to breed an improved
cultivar, the most appropriate system should be non-
caliusing and have a high level of responsive explants.
Increased responsiveness of axillary buds would make
it unnecessary for callus cultures to be used for micro-
propagation. The production of a large quantity of
pineapple plants using micropropagation could, there-
fore, be obtained by the imunersion of dormant axilary
buds in hot water for eight minutes followed by colture
in a liquid nutrient mediam.

CONCLUSIONS

— Heat treatment promotes responsiveness of axi-
llary buds of pineapple and synchronizes the re-
lease of buds from dormancy.

-— Heattreatmentreduces the time required for releas-
ing pineappie buds from dormancy.

- A Hquid medium, not a semi-solid medium, facili-
tates greater response of heat-treated axiliary buds,

— Partial splitting of heat-treated buds, at the time of
initiating cultures, adversely affects responsive-
ness.
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Comercializacion de Leche y Carne de Caprinos
en la Comarca Lagunera, México!

ABSTRACT

‘The objective of this research was to determine which factors
influence the commercinlization of goat dairy and meat products
in La Comarca Lagunera (Mex.). The study consisted of two
stages: a} review of secondary infermation, and b) interviewing of
key informants; surveys of both producers ond buyers were
carried out. About 23 million liters of goat milk are produced
annually in this region. Ninety percent of the milk goes to the
cheese and caramel industries. Mexico City and Monterrey are
the most important consumers. A strong dependence on asingle
milk buyer was observed doring the milk commercialization
process, causing vulnerability of milk prodacers to price changes
made by the buyer. Kids are the meat products in most demand.
Strong middleman activity during the meat selling process results
in producer participation of only 20% in the final price of meat.
Disorganization is the most serious probiem that goat prodacers
confront in the region.

Palabras clave:  Cabras, comercializacién, margenes de comer-
cializadion, canales de comercializacion,

INTRODUCCION

a Comarca Lagunera es una regidn agricola y
ganadera, situada en la parte norte de México.
4 Se considera una zona importante en Ia pobla-
cion de caprinos a nivel nacional. La poblacidn ascien-
de a 590 mil cabezas (Méx. Secretariz de...1991) dedi-
cadas a la produccion de leche y camme de cabrito
principaimente.

La comercializacién de os productos es, sin duda,
uno de los principales problemas a los que se enfrentael
productor, Este es un problema serio, pues la mayoria

i Recibido para publicar el 1 de setiembre de 1993,

*  Proyecto de Sistemas de Produccién Caprina, Convenio Instituto
Nacional de Investigaciones Forestales y Agropecuarias/Centro
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Campo Experimental La Laguna, INIEAP, Matamoros, Coahuila,
Méx

G. Hoyos F.*, H. Salinas G.”

RESUMEN

El objetive de este trabajo fue determinar los factores que
inffuyen enla comercializacion de leche y carne de caprinos en ln
Comarea Lagonera (Méx.), Constd de dos etapas: a) revisién de
informacién secundaria en estudios de gabinete y b) entrevisias
con infermamtes cloves, encuestas para productores y para
vendedores, como trabajo de campo. En la regidn, se producen
alrededor de 23 miltones de litros de leche por nio, de los cuales
aproximadamente ¢l %% se¢ industrializa en la fabricacién de
quesos, dulces y cajetas. Los principales centros consumidores
som ¢l Distrito Federal y 1a ciudad de Monterrey. £l proceso de
comercializacion de la leche depende fuertemente de un
comprader; por ese, ¢l producto es muy vulnerable a cualguier
cambio en la politica de precios de la compafiia. La demanda
principal de la carne de caprinos es de cabrite. Su mercado se
caracteriza por una exagerada cantidad deintermediarios, lo que
cansa que Ia participacién del productor e el precio final seasélo
de 20 por ciento. La desorganizacién delos productores se perfila
como ¢l problemamds serio que enfrentan los caprinocultores de
1a regidn.

de los caprinaculiores son productores pequefios, dis-
persos y sinorganizacion, Ademés, el preciode sus pro-
ductos (feche y cabrito) no estd sujeto a ningin control
oficial. Por otra parte, en el proceso de comercializa-
cién, presenta una serie de problemas: excesivo mime-
ro de intermediarios, carencia de un adecnado sistema
de acopio y transporte, falta de politicas de apoyo, y
olros.

{on base en lo anterior, el objetivo de este trabajo
fue analizar los factores que influyen en el desarrollo de
la caprinocultura y determinar las caracteristicas del
mercado, y en la comercializacidn de 1a leche y lacame
de caprinos en la regidn,

MATERIALES Y METODOS

Para realizar este trabajo se tomdé como base la
metodologia planteada por Barrera y Chalita (1988),
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El estadio cubric dos etapas: En la primera se re-
vis6 informacion secundaria, estadisticas de poblacion
y de produccidn caprina, y estudios ya realizados. La
segunda, de campo, consisti6 en enirevistas y confron-
tacién con informantes claves. Ademads, se aplicaron
dos cuestionarios, unoa productores y otro a comprado-
Ies.

RESULTADOS Y DISCUSION
Poblacion caprina

En laregidn, 1a poblacidn de caprinos se encuenira
amplamente distribuida. Sin embargo exisien algunos
municipios que muestran mayor concentracién (Cua-
dro 1), como es el caso de San Pedro con el 21% de Ia
poblacién total, Francisco I Madero con un 16% y
Matamoros con el 10%, todos del estado de Coahuila, y
el municipio de Tlahualilo con aproximadamente el
16% de Ja poblacién regional, en el estado de Durango.

Cundro 1. Distribucidn de in poblacién caprina en la Comarca

Lagunera (Méx.),

Munidpio Nimero de cabezas Poreentaje
Coahuila

Torredn 34 259 6.0
Matamoros 62 716 100
Viesca 35433 6.0
Franciseo [. Madero 92010 16.0
San Pedro 125 788 21.0
Subtotal 350 266 590
Durango

Gomez Palacio 40 449 70
Lerdo 53119 94
Tiahuaklo %2931 155
Mapimi 16390 30
San Pedro del Gallo 905 02
San Luis del Cordero 1718 0.3
Rodeo 3767 06
Nazas 2569 04
Simén Bolivar 16 500 30
San Juan de Guadalupe 14 935 20
Subtetal 243 278 41.0
TOTAL 593 544 160.0

Fuente: Méx. Sccretarfa de Agricultura y Recursos Hidradlicos
1991.

Produccion y demanda

Los principales productos que se obtienen de la
actividad caprina son Ia leche y el cabrito y, en menor
escala, la venta de animales adulios {(desechos) y quesos.
En la regién, se producen alrededor de 23 millones de
litros de leche de cabra por afio (Méx Secretaria
de.. 1991).

Se efectuaron entrevistas con informantes claves,
entre ellos se consider6 a empleados y funcionarios de
las compaiifas industrializadoras de leche. Se estimé
que alrededor del 75% de la leche producida a nivet
regional es transformada en queso fresco (lipo sierra y
botanero) Los principales centros consumidores son
lasciudadesde México, D F (B0%) y Monterrey (20%).
El resto de la produccion de leche se destina a la fabri-
cacion de dulces y cajetas (15%) y al consumo directo
{10%). Laleche fluidala consumen los mismos produc-
tores o sus vecinos

Del total de leche que se destina para la comer-
cializacion se estima que 90% la recolecla una sola
compafiia, el resio (10%) por una o dos compafifas més,
con menor capacidad.,

Aun cuando todo el afio se produce leche, no se co-
mercializa la misma cantidad cada mes. Durante ju-
fto, se comercializa la mayor cantidad de leche mien-
tras que en diciembre se presenta la caida més dristica

(Fig. 1),

La épaca de partos ocurre de noviembre a febrero.
Poresa razon, parte de Ia produccién de leche se destina
al amamantamiento de las crias. Los destetes se efecidan
hacia mayo -junio, coincidiendo con un incremento de
Ia biomasa disponible, lo que explica el incremento en
fa venta de leche durante julio.

Existe discrepancia en la cantidad de cabritos
producidos por afio en laregidn. Sin embargo, algunas
estadisticas mencionan que se alcanzan hasia los 100
mil cabritos (Méx Secretariade...1991). Lacifraanterior
podria ser mayor, ya que se encontréd que un solo
municipio comercializa 39 mil animales, sin considerar
los que permanecen para consumo local (Cuadro 2).

Ll mercado nacional es el que demanda 1a carne de
cabrito. Los principales centros consumidores son el
Distrito Federal, Monterrey, Aguascalientes y
Michoacdn. Segiin entrevistas realizadas a compradores
de cabrito (locales y fordneos), se estima que un 80% del
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Fig.- 1. Niveles de comercinlizaciin de Ieche de cabra en la
Comares Lagunera, Méx.

Fuente: Elaboracién propia con base en datos proporcionados por
Chilchota

cabrito se moviliza a la ciudad de Monterrey. El resto
(20%) es para consumo ocal y de otros lugares del pais.

El Cuadro 2 muestra los resultados del anilisis de
informacidn oficial sobre la movilizacién de cabrito en
el Municipio de Matamoros, Coahuila, La informacidn
confirmalos datos proporcionados por los compradores
de cabrito que se entrevistaron.

Cuadro 2. Movilizacién de cabrito en el Municipio de Matamo-
ros, Coahuila hacia diferentes estados de México.

Estado Niimero de cabezas Porcentaje
Nueva Ledn (Monterrey) 24 900 64.0
Distrito Federal 9363 24.0
Aguascalientes 2624 7.0
Michoacdn 1920 50

Fuente: Elaboracidn propia con base en informacién proporeionada
por el Programa Ganadero de la Secretarfa de Agricultura y
Recursos Hidraulices, Matamoros, Coahuila

En 1a regién existen dos épocas de ahijadero o
pariciones. Del total de productores encuestados, el
70% contesté que el ahijadero se presenta de noviembre
a febrero y el 30% restante, en junio y julio.

En cuanto a la distribucién de los nacimientosen la
épocamés importante de pariciones (Fig. 2), se observa
que Ios partos no se presentan de manera uniforme; el
mayor niimero de nacimientos es del 30 de diciembre al
30 de enero, lo cnal perjudica al productor, pues el pre-

cio del cabrito se desploma en enero con la disminucién
de la demanda después de la época navidefia. Por otro
lado, al generatizarse las pariciones, se incrementa la
oferta de cabrito,

Con el fin de conocer el criterio que siguen los pro-
ductores para gue las cabras queden gestantes, se rea-
lizaron entrevistas informales; el 80% contesté que era
cuando los animales estaban receptivos al macho, 15%
cuando habia m4s alimento y 5% cuando le prestaban el
semental.
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Fig. 2. Distribucién denacimientos de cabritos entre noviemnbre
¥ febrero en Ja Comarca Lagunera (Méx.)

Fuente: Elaboracién propia con base en encuestas a productores.

La reproduccién no planeada del hato caprino se
perfila como una de las limitaciones importantes parala
oferta oportuna del producto. Si se logra adelantar la
época de partos a noviembre, se obtendria un alto be-
neficio econdmico. No obstante habria que analizar €l
efecto del cambio de oferta con respecto a lIa alta de-
manda prenavidefia.

Organizacidn de productores

Lavinculacion entre productores es vital para cual-
quier procesode comercializacion que se desee realizar.

De los productores que colaboraron con el estudio,
el total contestd no pertenecer a ninguna asociacién de
productores.

En 1982, la Secretaria de Agricultura y Recursos
Hidrdulicos, a través de! Subprograma de Organizaci6n
de Productores, inici6 la promocién de la organizacién
grupal. Se logré constituir algunas asociaciones de ca-
prinocultores en cincomunicipios delaRepién Lagunera.
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1 as asociaciones ya constituidas obtuvieron su registro
como Uni6n Regional de Caprinocultores (Fijerina y
Mendoza 1986), Durante 1992, se constituyé la Sociedad
Cooperativa de Consumo, integrada por productores de
tres de los municipios participantes en 1as asociaciones,
cuya funcidn principal es el acopio de leche.

Con este panorama, s presentan buenas perspec-
tivas para la consolidacién a mediano plazo de las orga-
nizaciones yaexistentes. Asi, se podra fomentar la crea-
cién de asociaciones de productores en los municipios
donde no existen.

Precios

Tedricamente, lafijacidn de los precios de cualquier
producto debe darse por medio del libre movimiento de
las fuerzas del mercado: ofertay demanda, Sinembargo,
en laleche de cabra, el mecanismo de fijacién del precio
depende del precio oficial de la leche de bovino; el
precio de la leche de cabra se modifica de acuerdo con
el de 1a leche de bovino aunque no en igual proporcién
pi en forma inmediata. Eso provoca que el preciode la
leche de cabra sea menor que el de bovino (Fig. 3).
Adem4s se detectd una variacion en el precio de compra
de leche entre productores, debido a un diferencial para
compensar el costo derecoleccion adiferentesdistancias.
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Fig. 3. Precios porlitro deleche de bovino y caprine pagados al
productor durante 1987 enla Comarca Lagunera(Méx.).

Fucnte: Elaboracidn propia con base en informacidn proporcionada
por Pasteurizadora Laguna y Chilchota

En relacién con el mercado de cabrito, sus prin-
cipalescaracteristicas son laexistencia de intermediarios
y la inestabilidad.

El cabrito se define como la cria, generalmente
macho, entre los 15 d y 45 d de nacido que se destina al
consumo. El mercado clasifica al cabrito de acuerdo
consuedad, tamaifio y calidad en lassiguientes categorias:

Cuates

Cria gemelar que se vende a los 15 dias de nacida,
con el propdsito de dejarlaleche ala otracria(reposicién
o venta}. Sin embargo, si la produccidn de leche dé la
cabra es suficiente se dejan ambas y se venden alos 30
d ¢ 45 d de nacidos.

Cabrito de primera 0 supremo

Cria macho destinada al plato, se vende entre 30 d
vy 45 d de nacide. La nica fuente de alimentacién de
este tipo de cabrito es la leche materna

(Cabrito de segunda

Criamayorde dos meses cuyaalimentacitn se basa
en leche y forraje.

Por lo general, alrealizar Ia ventalaclasificacidnse
respeta; el comprador fija €l precio y paga igual por
cualguier tipo de animal. Esta situacion desfavorece al
productor ya que en procura de un mejor precio de
venta, mantiene a sus animaies mas tiempo. Lo anterior
ocasiona gue no se recupere el costo de la leche
consumida ademas del riesgo de muerte de la cria.

En ia Fig. 4 se presenta el comportamiento del
preciodel cabritoenel ranscursodelafio. Elpreciomés
alto se alcanza en diciembre y el menor, en abril. Los
meses de agosto, septiembre y octubre no fueron
incluidos, pues durante ese periodo no se comercializa
cabrito en la regidn.

Al preguntar a los productores cuando obtenian el
mejar precio por el cabrito, 75% contesté gue en di-
ciembre y 25%, en julio. No obstante sélo el 30%
produce cabritos en la época de junio - julio. Por otro
lado, ks compradores entrevistados indicaron que ¢l
cabrito de mejor calidad se adquiria en los meses de
junio y julio. Lo anterior indica gue, aun cuando en
diciembre las ventas son altas por demanda y precio,
existen otros meses como opcidn de venta (junio - no-
viembre).
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Fig. 4. Comportamiento del precio par cabrito pagado al pro-
ductor durante 1987 en ta Comarca Lagunera (Méx.).

Fuente: Elaboracién propia basada en encuesta con productores

Mairgenes
de comercializacién

A través del proceso de mercadeo, es normal que el
precio de los productos se incremente. EI ndmero de
agentes de mercado que intervienen en el proceso de
comercializacién inciden en el precio final, que es
superior al obtenido por el productor.

Se denomina margen de comercializacién a la
diferencia entre el precio de un bien recibido por los
productores y el precio final del bien pagado por los
consumidores.

En este estudio no se calculé el margen de
comercializaci6n para el producto leche, dadoque no se
obtuvo suficiente informacién. Pero si para el cabrito,
que es un producto que pasa por varios intermediarios;
por eso, los célculos se hicieron desde cinco niveles de
mercado.

El Cuadro 3 muestra los precios utilizados para
calcular los mérgenes de comercializacion, con base en
los precios de diciembre de 1986.

El margen bruto de comercializacién fue de 80%;
0 sea, por cada $1.00 que pag6 el consumidor, $0.80
fueron captados por los intermediarios. Asimismo, se
determind que el precio se incrementa cinco veces hasta
Hegar al consumidor final y que la participacidn directa
del productor en el precio final es de 20 por ciento.

Cuadro 3. Precios pagados per cabrito a agentes de mercado ¥
consumidores finales en diciembre de 1986 en la Co-
marca Lagunera (Méx.}.

Agente de mercado Precio por  Margenes brutos de

cabrito (8}  comercializacidn

(%)

Productor vende a “pollero” 7000

“Pollero” vende a acopiador 8 000 3
Acopiador vende a introductor 10 000 6
Introductor vende a restaurante 15 000 14
Restaurante vende a

eonsumidor final 35000 57
MBC Total: 80

Fuente: Elaboracion propia con base en encuesta a productores,
compradores y propietarios de restaurantes en Torredn,
Coahuila

En el célculodel margen bruto de comercializacidn,
10 se cansideraron las mermas sufridas por el producto
en cada nivel de mercado, tales como el rendimiento en
canal, el transporte, el almacenaje y otros factores. Sin
embargo, el margen es muy alto; por 50 se debe buscar
que el productor aumente su participacion en el precio
final Unamanerade tograrlo seriacon lareduccidn del
nimero de agentes de mercado y propiciando que el
mismo productor realice algunas de esas funciones.

Vias de comercializacidn

Para que un producto llegue at consumnidor final
desde el lugar de produccidn, es necesario gue se sigan
vias 0 canales de comercializacidn. En este proceso de
mercado, los productos pueden estar sometidos a uno o
varios agentes segin sea el producto de que se frate

En el caso de la leche de cabra, existen dos vias de
comercializacion: 1) la venta directa del productor al
consumidor y 2) el productor vende la leche en su
explotacin a una planta de tratamienio de productos
derivados. La planta elabora quesos o cajetas gue
entrega a centros distribuidores en el Distrito Federal y
Monterrey, paraalmacenes y comercios parael consumo
final (Fig. 5). Estaiiltima via es considerada la md4s
importante. A través de ella se comercializa alrededor
de 85% 2 90% de la produccitén de leche local.

Existen cuatro canales de comercializacién del
producto cabrito. El mas importante es gue el productor
vende a un comprador pequefio (Hamado “pollero” o
“coyote”) en explotacidn, quien, en ocasiones, efectia
las operaciones con efectivo que le proporciona un
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Fig. 5. Canales de comercializacién de ka leche de caprinos y
sus derfvados en la Cemarca Lapuners (Méx.).

Fuente: Elaboracién propia basada en resultados de Ja investiga-
¢idm.

PRODUCTOAR

CONSUMIDDA FINAL
ACOPIADORES DE COMPRAQDHES
MONTERREY Y. F. PEQUEROS +
l 11 RESTAURANTES
ACOPIADCRES DE LOCALES
INTRCOUCTOR MCONTERREY YD F.
T !
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AESTAURANTES O N
CARNICERIAS —II
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FINAL 11l
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Fig. 6. Canales de comercializacién del cabrito en 1a Comarca
Logunera (Méx.).

Fuente: Elaboracidn propia basada en resultados de la investiga-
cidn.

comprador mayor (acopiador), ya sea de Monterrey o
del Distrito Federal, al cual le vende el cabrito. El
acopiador Io vende a los introduciores y és10s, a su vez,
alosrestaurantes y carnicerias. Estosiltimosloofrecen
al consumidor (Fig. 6).

CONCLUSIONES Y RECOMENDACIONES

Conbaseen los resultados obienidosenesie estedio
se obtuvieron las siguientes conclusiones:

— Los principales productos que se obtienen de la
actividad caprina en la regién son la leche y el ca-
brito. El primerc se destina especialmente a la
industria para fabricar quesos y cajetas, pues su
conswmo en forma {Tuida es limitado. Elcabriio se
destina para consumo de mesa. Los principales
cenwros consumidores son Monterrey y el Distrito
Federal.

— El mercado del cabrito se caracteriza por un alto
nimerg de intermediarios. Por eso, la participa-
cidn del productor en el precio final del producto se
limita a un 20 por ciento. En el caso de la leche
existe una dependencia casi towl de un solo
comprador, que, sin duda, perjudica al caprinocul-
tor, v lo hace mds vuinerable a los cambios en la
politica del comprador.

— El canal mis importanie de comercializacion de la
leche es aquel por medio del cual el productor
vende fa leche en su explotacidn. El comprador es
una plania procesadore de productos derivados,
que adquiere el 90% de la produccién que se
comercializa cn la regidn.

— Enelcasodel cabrito, el canal de comercializacion
mis imporiante ¢s cl denominado: acopiador-
introductor-restauranies o carnicerias-consumidor
{inal,

-~ El margen bruto de comercializacidon para el cabri-
to fue 80%; por esa razdn, se debe buscar una
reduceidn enel ndmero de agentes de mercado para
incrementar la participacidn del productor en la
fijacion del precio final.

— El precio por litro de leche de cabra no estd sujeto
aningdn control oficial,comoen el caso de laleche
de vaca. El precio cambia dnicamente en funcién
de Ias variaciones en el precio de leche de bovino,
aunque no en forma inmediata ni en Ia misma
proporcion.

— Aun cuando existe una clasificacion para el cabrito
¢n el mercado, el comprador no la respela y fija ¢l
precio de acuerdo con otros criterios como olerta,
demanda y necesidad econdmica del productor.

— La lalta de organizacidn de los productores se

perfiia como el problemamads serio. La produccion
se afecta cuando no hay programas de manejos
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adecunados y laadquisicidn de insumos no se realiza
en grupo. Asf, se pierde la posibilidad de obtener
mejores precios y disponibilidad oportuna de los
insumos. Por otre lado, al no tener una figura
asociativa, laautogestion abrisquedade alternativas
para comercializar directamente no es viable para
los productores, vy, por €so, no logran una mayor
participacién en el precio final de sus productos.

LITERATURA CITADA

BARRERA, 1D; CHALITA, TLE 1988. Metodologia para e}

andlisis de mercados agropecuarios  Méx , Centro Nacional
de Investigaciones Agrarias; Secretarfa de Agnicultura y Re-
cursos Hidrdulicos 357 p

MEX SECRETARIA DE AGRICULTURA Y RECURSOS

HIDRAULICOS. 1991 Estadisticas de laproduccién agropec-
uaria yforestak: Ciclos otofio - inviermo 1989-1990 y primavera
- verano 1990 Delegacion en la Comarca Lagunera
Subdelegacion de Politica y Concertacidn, Patronato para la
Investigacidn, Fomento y Sanidad Vegetal, Ciudad Lerdo,
Purango. 205 p

PATRONATQ PARA LA INVESTIGACION, FOMENTO ¥

SANIDAD VEGETAL DE LA COMARCA LAGUNERA.
Estadisticas de la produceién agropecuaria y su valor: Ciclos
1977-78 y 1978-78 Meéx Torredn. 142 p

THERINA, A & MENDOZA AJ 1986 La organizacién de los

caprinocultores en la regién lagunera. In Reunién Nacional
sebre Caprinoculiura {2, 1986) Universidad Auwténoma
Agraria Antonio Narmo, Saltillo, Méx.

LIBRO
RECOMENDADO

Agroecologia del Tropico Centroamericanc P. Montaldo. 1a.
reimp. 1985, 205 p. Coleccidn Libros y Materiales Educativos
(ISBN 92-9039-035 2)

Desarrolla lemas reiacionados con la agroecelogia tropical: 1a
definicidn del conceplo de zona tropical, la eficiencia ecoldgica
y la productividad, el analisis de los estimulos {climalico, edéfico,
fisiografico, bidtico, pirico) que influyen en los ecosistemas y el
estudio de poblacién, vivienda, salubridad, 1ecnologia y capital
El texto proporciona al estudiante v al profesional en ciencias
agricolas las bases generales para comprender los problemas
de la agricultura tropical.

Ver lisia de publicaciones disponibies para ja venta

y boleta de soliciiud en la Gitima seccién de la revista Turriatha






