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COMPENDIQ

Ceratocystis spp. (elscomycetes, Sphaeriaceae) los agentes cansales de las enfer
medades de manchar azules de los pinos, son tranmitidos por gorgojos (Scolytidae)
Se supone generalmente gue los porgojos se benefician en esta asociacion porgue los
hongor crean condiciones nutricionales y {isicas s favorables. Sin embarge, los
cambios bioguimicos que éstos hongos cansan ey el floema no son conocidos y este
ertndio fue conducide para determinar los cambios en las concentraciones de los lipidos

El floena de rollizor de Pinus taeda L. fue fnocylado con Ceratocystis minor
(Hedgeock) Hunt El floema infeciado fue analizado paia deidos prasos de libres y de
triglicéridos de dos y cinco semanas después de inoculacién y los rerultados fueron
comparados cow andlisis similares de floema no infectado y del wmicelio de C. minor
gue fue cultivado por dos semanas en un medio definido quimicanente. De los 14
componentes en el floema infectado y no iufectado, con cavacteristicas de dcidos grasos,
separados por cromatografia gas-liquido, siete fueron identificador cono deidos linoléico,
oldice, palmitivo, linolénico, wmiristico, estedrico y palnitoléico  Solamente los siete
deidos grasos identificados eitaban presentes en el micelio. Los contenidor totales de
dcidos grasos libres y de tiglicéridos disminnyeron en ambos floenas, no infectados
e infectados, entre los andlisic de dar y de cinco semanas, pero esta disminycidn fie
wmds grande e el floema no infectada El contenido total del dcido graso triglicérido
fue mds grande qne el contenido de dcido graio libie en el flocma no infectado en
ambor periodes El contenido de drido graso libre del floema infectado fue wds
grande que aguel del floema no infectado en ambos periodos Generalmente los cam-
bios en las concemiraciones de los doidos grasor individualer coincidieron con lor
cambios en las cantidades tofales Se wotaron diferenciar en los esteroles, resinas y
contenide de agua del floena

Come aparentemente los insectos no preden sintetizar dcidor graros polifnsa-
turados, estos resaltados refunerzan Ja hipdtesis de gne Ceratocystis wmejora las dietas
de lor gorgojos de pinos Tambidn los datos ammenian nwestio conovimiento bioquiniico
de Ceratocystis sometido a dos 18gimenes diferentes
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HE BLUE stain fungus, Ceraforystis niinor Hedg-
cock) Hunt, is commonly associated with Den-
droctonns froutalis Zimmerman, a very destruc

pine bark beetle occurring in both North and Cen-
tral America It is one of many symbiotic species of
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Ceratocystis Ellis and Halstead that is transmitied to
host trees by scolytid bark beetles (13, 14) These
symbioses are little understood and the degree of intes-
dependency may vary with the specific fungus- beetle
association and ecological conditions. Both the fungi
and the scolytids can live alone but very rarely do so
in nature * The fungi benefit because they are disse-
minated and carried into the trees by the scalytids (13).
It is generally believed that the fungi benefit the scoly-
tids through favorable physical or nutritional changes
Leach (13) considered the association to be truly mu-
tualistic because Ceratocystis wenkens the lree, reduces
the water content of the tree, and modifies the micro-
environment of the developing brood of beetles. Several
researchers (3, 4, 5, 8, 13, i8, 19) concluded that the
tapidity of deying of infested pine trees caused by blue
stain infections is advantageous to bark beetle broods
Reid (23) correlated a decrease in sapwood moisture
with an increase in blue stain infection and concurrent
successful development of Dewdroctonns  monticolae
Hopkins Hodges ef 4/ (11) suggested that the increase
of insoluble N (protein) in phloem caused by C. winar
might aid the development of D froutalir On the other
hand, Barras and Hodges (2) speculated that a low
C/N ratio in blue-stained phioem might adversely affect
brood development or reproduction Yearian ef al. (31)
found that the development of 3 species of Ipr was not
affected by C Jpr Rumbold when the adult beetles and
the fungus were introduced together in pine bolts. They
(with Ips spp.) and Barras (1) (with D frontalis)
reported that Cerafocystis infections were detrimental
when adult beetles were introduced into bolts experi-
mentally infected at least 7 days beforehand, a condi-
tion unlikely to occur in nature Norris ef al. (21)
found a autritional dependency by the ccolytid Xylebo-
rax fersuginens (F ) on its symbiotic fungi [e.g. Fusa-
ritem sofani (Martius) Appel and Wollenweber] for
ergosterol which this beetle requires for pupation

The essentiality of certain lipids and non-essentiality
of fat-soluble vitamins indicate that insects may have
rather specific fatty acid requirements (10) Richeson
et @l (25) found that Ips calligrapbns Germar gnd its
reating medium, consisting mainly of phloem of Pinus
elliottii Engelmann, contained similar fatty acids of
which the 16:0 and 18:1 carbon acids dominated in the
scolytid and 18:2 acids in the medium. Because most
insects cannot synthesize polyunsaturated fatty acids
(28, 29) Richeson et /. {25) concluded that the female
adult required [arger amounts of unsaturated acids (e.g

The amounts of methyl esters of fatty acids dissolved
in redistilled chloroform were determined by a medi-
fied gas-liquid chromatography (GLC) procedure (17)
A Fflame lonization detector was used with helium as

* Clack, E.W  Summary of the 1965 survey and bielogical studics
an the southern pine beetle and its hast in Honduras 24 pp, +
18 iliws 1965, (Unpublished repart af insect survey in Honduras
it 1965 made by E. W Clark, J F. Coyne and W B Critehfield
N* HON/TE/FO WCRF under the Expanded Programme for Tech-
nical Assistance financed by the Usited Nations Development Pra-
grammeY  Clack fuund both Cerdecynis and B fronsdis alene

the carrier gas (flow rate of 60 mil/minute). The co-
%un_m was 132 cm long, 3.18 mm (1/8 inch) OD,
stainless steel, and packed with 15 per cent diethylene
glycol succinate on Gas-Chrom Q¥ (100-120 mesh)
Isothermal parameters of the column, detector, and in-
jector port were 180, 230, and 243°C, respectively
The amount of each fatty acid and unknown was calca-
lated by the method of Kuksis {12) as indicated:

mg internal standard X total ¥A area
mg FA =
total area of internal standard

The areas under the peaks were measured with a pla-
nimeter.

Resin acids were tentatively identified by TLC with
abietic and pimaric acid standards. Before methylation
these acids chromatographed with the FFA However,
they were separated selectively from the fatty acids at
methylation because resin acids are not readily methy-
lated with 14 per cent boron trifluoride as a catalyst
(9, 17) nor resolved by the above GLC techniques
unless methylated with diazomethane (20)

Results and discussion

Seven fatty acids common to C. minor and the
phloen: were linoleic, oleic, palmitic, linolenic, myristic,
stearic, and palmitoieic (Table 1) Other fatty acids
were not detected in the fungus In addition, seven uni-
dentified compounds were found in phioem samples of
which the first four eluted from the GLC column were
short chain compounds with less than 10 carbon atoms
as indicated by reteation times Palmitic, stearic, oleic
and linoleic acids and the predominance of unsaturated
acids are common in fangt studied by others (7). Al
though cultured under somewhat different conditions,
the fatty acids and their relative amounts in €. miner
were similar to those reported by Sprecher and Kubeczka
{27} in the mycelia of Ceratocystis coernlescens Stamm,
particularly in mycelium they cultured under higher
oxygen tensions Unlike these authors, we found no
fatty acids above 18:3. These seven fatty acids corres-
pond to the fatty acids of [. calligraphus and its artifi-
cial diet with a base of phloem from P. elliottii (25)

Total TFA and, generally, the individual TFAS
were greater than the amount of FFA in uninfected
phloem and cultured fungus but FFA was greater in
infected phloem. In other words, in the culture medium
with a poor carbon source, ¢ miner synthesized fatty
acids and stored them as TG whereas it predominantly
produced FFA in phloem which bhas a large carbon
source In the latter, the fungus apparantly hydrolyzed
the phloem TG or blocked the synthesis of TG by the
phloem in addition to FFA synthesis These results
agree with the generalizations in fungal lipid metabo-

* Applied Science Eabasatories Ine State College. Pennsyivania
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Table | —Free fatty acids (FFA) and triglyceride fatty (TFA)* in: mycelium of ¢ minor after 2 weeks in

liquid culture; uninfected phloem after 2
and 5 weeks

and 5 weeks; and phloem infected by C sminor after 2

2 weeks 2 weeks 5 weeks
Fatty acid Mycelium Uninfeeted Infected Uninfected Infected

FEA TFA ITA TFA FFA TFA LEA TEA FFA TFA
|REE G 0 001 no2 0ol no2 0ol 001
U-2 0 & 012 002 001 004 002 001
-3 0 0 01z 616 001 008 016 008 1z wEE
4 0 o 020 (08 ok 032 016 008 nos 042
Myristic 06 2 64 001 002 001 O 3 010 004 012
U-3 0 0 032 008 006 004
Palmitic 02l n72 0ol 068 040 028 136
PPalmitoleic 008 004 003 16 002 03 001
-6 0 ] 008 042 T
Stearic 024 112 0i6 030 40 o1z o010 24 08 016
Oleic 072 610 055 Toz 9 8 216 G352 188 416 144
Linoleic 4.08 920 ¢ 42 628 336 188 024 1G5 152 136
-7 0 0 020 002 10 002 008 068 001
Linolenic o8 216 024 088 128 00 004 P24 001
Totals 6 48 2204 238 17035 17 6 3 84 170 28 981 342

* Mean values {mg/r dry weight) from three replications

#¢ 1 = unknown

e Less than @01 mg/g dey weight, the atbitrary lower limit of quantitation set for this study

fism that the FFA content varies with cultural condi-
tions and that the relative amounts of FFA increasc
with any factor that increases fat formation (7)

Decreases i total FFA and TFA occurred with time
in both uninfected and infected phioem. However, the
changes varied with the individual fatly acids, time,
and presence of fungus. At 2 weeks, the total FIFA of
infected phloem was ca. 7 times and TFA ca. 1/3 of
those amounts found in uninfected phloem In the latler
the total TFA was ca. 7 times more than the FFA con-
tent. Five weeks after inoculation this general celation-
ship was the same However, the total amounts of TFA
and FFA had decreased appreciably, particulasly TFA of
uninfected phloem which dropped to ca. 1/6 the amount
found in uninfected phloem at 2 weeks The individual
fatty acids wsually followed this pattern. At 5 weeks,
total FFA and TTFA in infected phloem were ca 5.8
and 12 times greater than those amounts found in
uninfected phloem, the difference being attributed to
the effect of the fungus

Cevatocyitiv would definitely contribute to the nu-
trition of the female 7 calligraphas, and presumedly
other coniferous scolytids, if amounts of polyunsaturated
fatty acids in addition to those present in healthy phioem
are required for reproductive activities (23). Tor ex-
ample, af the end of 3 weeks there was a total of
4.58 mg/g (dry weight) of unsaturated fatty acids in
uninfected and 13.23 mg/g in infected phloem. Of the
fatter, 9.73 mg/g consisted of 18-carbon unsaturated
fatty acids, an inciease of ca 74 per cent over the total
in uninfected bark (an increase of ca 67 per cent in
total polyunsaturated acids)  Hypothetically, the increase
in the concentrations of fatty acids in infected phloem
could improve the nutrition of D. frentalis and Ips spp
mass reared on bolts in the [zboratory (G) because the
techniques used are quite similar to those used hérein
to culture Ceratorystis on bolts Under these conditions,
and if the rates of decrease of fatty acids remained
constant, uninfected phloem would have little or no
fatty acids in ca 42 days and thé infected phloem would
have none in ca 63 days Essential fatty acids in unin
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fected phloem might thus be depleted before the eantire
brood completed larval development, a period which
usually requires 30 70 days in the mass-rearing techol
que The dominance of FFA in fungai-infected phloem
also may be beneficial because it could simphify larval
digestion

Total extractive, as well as FFA and TFA, decreased
in uninfected and infected phloem between the 2- and
S-week periods. However, more extiactives were ob-
tained from infected than from uninfected phloem, ie
ca 40 per cent of the infected and 9 per cent of the
uninfected phloem was extiactable at 2 weeks, and 20
and 8 per cent respectively, at 5 weeks Only 3 per cent
of the fungal material was extractable, A large unde-
termined amount of extractives with physical properties
typical of resin acids, based on extraction, TLC, este-
tificaction, and other characteristics of the zesin acid
standards, was found in 2- and S-week-old infected
phloem, bat only a trace was present in uninfected
phloem  After the removal of the fatty acids, this resin-
acid component was, by visual estimation, mote than
the remaining combined polar and nonpolar compounds
on the TLC sheets Thus, the variation between the
amount of extzactives in infected and uninfected phioem
was largely attributed to resinosis caused by the fungal
infection, # phenomenon reported to accompany the in-
vasion of pine tissues by Ceratocysiis (eg 3, 24, 26)
Cursory TLC analyses showed sterols to be prominent
in the extractives. Beta-sitosterol and a small amount of
campesterol were present in both infected and uniofec-
ted phloem Traces of ergosterof and cholesteral were
found only in fungal-infected pholem. Further investi-
gations of resin acids and sterol were not undertaken

The moisture content decreazed an average of c
5 per cent between the second and fifth week in both
uninfected and infected phloem It was ca. 10 per cent
fower in infected phloem than in uninfected phelem,
the range in infected pholem being 70-80 per cent at
2 weeks and 60-70 per cent at 5 weeks. The additional
moisture Joss from infected bolts under standardized
laboratary conditions indicates that blue stain fungus,
in addition to blocking (longitudinal) wate: conduc-
tion, may increase radial water movement This precess
could occur through perforation of the sapwood as a
result of the hyphai penetration of the pits and tracheid
walls (30) or physiological activities of the fungus

Clark and Osgood (6) noted a similar moisture
loss during the development of technigues for bark
beette rearing They found that lowered bark moisture
definitely favors the development of D. frontalis larvae,
ie, for rearing, the upper phloem moisture limit was
80 per cent and the optimal range betweea 50-60 per
cent.

In addition to improved physical conditions, it is
conceivable that the decrease in moisture of food inges-
ted by the scolytids might imptove phagostimalation
and the consumption and utilization of nutrients, and
hence the rate of growth and devefopment McKinlay
and Randell (16) showed that removal of the high
moistuge content of food for Melanoplus sanguinipes
(F) increased the intake of solids which increased sur-
vival and body weight

Conclustons

It is not known if Cerarocysiis causes changes in
the concentrations of fatty acids of phloem of bark
beetle-infested trees similar to those occurring in bolts
artificially infected with fungus in the laboratory. On
the assumption that it does, concomitant growth of
symbiotic fungi would, in addition to improving mois-
tute conditions, maintain a minimum nutritionsl supply
of fatty acids throughout the farval period These re-
sults thus would support the hypothesis that Ceratorys-
tis improves the dietary of pine batk beetles, in particu-
lar the speculation of Richeson er afl. (25) that these
symbionts contribute essential fatty acids to the beetle’s
diet. This study zlso increases our biochemical know-
ledge of Ceratocystis placed in two different environ-
mental fegimes

Sunzmary

Ceratocystis spp  (Ascomycetes, Sphaeriaceae), the
causal agents of blue-stain diseases in pine trees, are
transmitted by batk beetles (Scolytidae) 1t is generally
thought that the beetles pain in this association by
the fungi creating more favorable nutritional and phy-
sical conditions However, the biochemical changes that
these fungi cause in the phloem is not known, and this
study was conducted to determine the changes in lipids.

The phloem of bolts of Piuws taeda 1. was inocu-
lated with Ceratocystis minor (Hedgeock) Hunt The
infected phloem was analyzed for free and triglyceside
fatty acids 2 and 5 weeks after inoculation, and the
recults were compared to similar analyses of uninfected
phloem and mycelium of € minor cultured for 2 weeks
in a chemically defined medium Of the 14 fatty-acid-
lilke components in both infected and uninfected phloem,
resolved by gas-liquid chromatography, seven were iden-
tified as linoleic, oleic, palmitic, linolenic, myristic,
steatic, and palmitoleic acids. Only the seven identified
fatty acids were present in the mycelium The total tri-
glyceride and free fatty acid contents decreased in both
uninfected and infected phloem between the 2- and
S-week analyses, but this decrease was greater in unin-
fected phloem than in infected phloem. The total tri
glyceride fatty acid content was greater than the free
fatty acid content in uninfected phloem in both periods
The free fatty acid content of infected phloem was
greater than that of uninfected phloem at both periods
Generally, changes in the concentrations of the indivi-
dual fatty acids coincided with the changes in the total
amounts Differences in sterols, resin, and moisture
content of phloem were noted

Because appatently insects cannot synthesize polyun-
saturated fatty acids, these findings support the hypo-
thesis that Ceratocyitis impioves the dietary of bark
beetles The results also increase our biochemical know-
ledge of Ceratocystis placed in two different environ-
mental regimes

Resumo

Os agentes causais das doengas de manchas azuis
dos pinheiros, Ceratocystis spp (Ascomycetes, Sphaeria-



CLARK AND RICHMOND: FATTY ACIDS IN PHLOEM OF PINUS TAEDA 381

ceace) sio transmitidas por besowos (Scolytidae). Su-
})6@'5@ ClLEC 0s bESUUFOS IC\’EH} \'anmgem nesta ﬂSSOCiﬂ."
¢iic porque os fungos poderzam criar condigbes nutricio-
nais ¢ fisicas mais favoriveis para os insetos Como as
transfarmages biogquimicas que estes fangos causam no
flomae nio sio conhecidas, conduziu-se este eztudo para
determinar as mudangas nas concentracfes dos lipidos

O floema de pedaco de caunle de Pinas taeda 1., con
aproxidamente 20 cm de comprimento, foram inocalados
com Ceratacysiis minor (Hedgecock) Hunt. No floema
infecto analisarem-se os dcidos graxos livees e os dcidos
graxos triglicéridos nos perfodos de 2 e 5 semanas se-
guintes 4 inoculacio. Os resultados foram comparados
com andlises similares de floema nilo infectado e do mi-
célioc de C minor que fol cultivado por duas semanas
num meio definido quimicamente Dos 14 componentes
no floema infectado e nio infectado, com as caracteris-
ticas de icidos graxos separados por cromatografin gis-
liguido, sete foram identificados como Acidos linoléico,
oléico, palmitico, linalénico, miristico, estefrico e pal-
mitoléico. Somente estes setes dcidos graxos identi-
ficados estavam presentes no micélio. Os contedidos to-
tais de fcidos graxos livies e dcidos graxos triglicéridos
18:2} than supplied by the phloem, and that fungi and
yeast assaciated with Ips might synthesize them Ha-
wever, the inflyence of such microerganisms on the
availability of dietary fatty acids during development
of scolytids it not known. Because of our interest in
the iaterrelationship of pine bark and their dictary, a
study was conducted on the effects of € mivor on the
free fatty acids (FFA) and triglyceride fatty acids
(TEAY of the phloem of Pinus taeda L under labora-
tory conditions, the results of which are reported herein

Materials and methods

The rescarch for this study was conducted in the
Forestry Sciences Laboratory, USDA, Forest Service,
Research Triangle Patk, North Carolina, US A TFFA
and TTA were quantitatively analyzed in 3 regimes:
mycelium, uninfected phloem, and phloem on which
the fungus was cultured for periods of 2 and 5 weeks.
The differences were then compated te determine the
availabilities of these acids in the phloem on which
D froutalis feeds

Funpis

C. minor, isolated from infected phloem of P
taeda attacked by D frontalis, was maintained in stock
culture on a malt extract agar medium (agar, 25 g;
malt extract, 20 g; dextrose, 20 & peptone, @ g; and
distilled water, 1000 ml}. For [atty acid analyses, the
fungus was cultured in the following liquid medium
originally developed to culture Hypoxylon prninatan
(Klotzseh) Cooke (22):

Ingredient Quantity
MgS0, 7H,0 83 mg
KH,PO, 83 mg
KCl 42 myg

3
FeCl, 6H.0O 0.24 mg
ZnCl, 415 mg
H;BO, 0.06 mg
Cull, 2H,0 005 mg
MnCl, 4H.O 0.04 mg
Na.Mo0O, 2H.0 003 mg
glucose 10 g
asparagine 471 myg
thiamine 01 mg
biotin 0005 mg
water to make 1 liter

The mediun was adjusted to pH 6.0 with glacia!
acetic acid

Two hundred and fifty ml of this medium were
added to each of 4 culture Flasks (2300 mi, low form),
the flasks plugged with sterile cotton, capped by ala-
minum foil, and autoclaved at 1.05 kg/cm® for 15 mi-
nutes. They were then inoculated under aseptic condi-
tions with 5 ml of an aqueous suspension of € minos
grown on the agar medium. These liquid cultures were
incubated with no agitation in a darkened transfer room
at 25°C. After 2 weeks the mycelia were filtered from
the cultures, washed with distilled water, pooled, Iyo-
philized, weighed, and stored at -15°C

Pine phloen

Three 18-year-old pines (P. taeda) were felled in
February 1970 The trunk of each tree was cut into
9 sections (bolts), approximately 20 cm in diameter
and 60 ¢m long, which were numbered consecubively
from the base upward. After sealing the ends with mel-
ted paraffin to inhibit moisture loss, the 27 bolts were
held for 48 hours in the labotatory before inoculation,

Bolts 3, 6, and 9 of each tree were used as controls,
and the remaining 6 were each aseptically inoculated
on opposite sides with €. minor At 15 cm intervals a
small area of outer batk was smoothed, washed with
70 per cent ethanol, and a plug of cuter bark was remo-
ved carefully with 2 sterilized cotk borer (15 mm dia-
meter)  After the phloem was inoculated, each plug
was replaced immediately and the area was sealed with
meited paraffin. Both inoculated and control bolts were
placed 1a 761 galvanized cans which were tightly co-
vered to maintatn bark moistore. Bolts 1, 5 and 7 were
maintained at room temperature for 2 weeks and bolis
2,4, and 8 for 5 weeks.

Samples of phloem from each bolt were collected at
the end of the 2- and S.week incubation periods. Selec-
tion of blue-stain infected phloem was by discoloration
and presence of dark mycelia. These samples were
weighed, vacuum-dried until weight loss was negligibie,
and ground in a small Wiley mill through a 20-mesh
cereen From these samples, 4 composite samples (in-
tected and uninfected Ihloer at 2- and 5-week periods)
were then made and stored at -15°C

Chentical analyses
Duplicate 500-mg samples of dried mycelium or

phloem were extracted for FFA and triglycerides (TG)
ir a Soxhlet apparatus with diethyl ether for 24 hours
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After removal of the ether over a steam bath, the ex-
tracts were weighed, dissolved in redistilled chloroform
and the internal standards n-heptadecanoic acid and
triheptadecancin added They were then preparatively
separated by thinlayer cheomatography (TLC) The
extracts were streaked on ChromAR 500 or 1000 chects,
developed with petroleunt: ether-diethyl: ether-glacial
acetic acid (90:10:1, v/v/v) for a distance of 15 cm.
and the compounds wete visualized with iodine vapor
Strips containing the FFA and TG were cut from the
chromatograms and extracted with 100 ml of chloro-
form-methano! (1:1, v/v) in a Soxhlet apparatus for
6.8 hours Total recovery was confirmed by air-drying
the extracted strips and treating them with 3-5 per cent
ethanolic phosphomolybdic acid The solvent was ze-
moved from the extracts on a steam bath. The TG were
saponified with 0.5 N methanolic NaOH for at least
6 minutes. FFA and TFA were methylated for 3 mi-
nutes with boron triflucride methanel (14 per cent,
w/v) (17) Methylation, as determined by TLC, was
compiete except for the FFA fractions of infected
phloem. ‘ '
diminuiram em ambos os floemas infectados e ndo in-
fectados entre as andlises de duas e cinco seranas; mas
esta reducio foi maior no floema nio infectado. O
contetido total de Acidos graxos triglicéridos foi maior
do que o de dcidos graxos livies no floema nio infec-
tado em ambos os perfodos. A proporcio total de dcidos
graxos livies do floema infectado foi maior do que
aquele do floema nio infectado, em ambos petiodos
Geralmente as variaches nas concentragdes dos dcidos
graxos individuais coincidiram com &quelas nas quanti-
dades totais. As diferencas nos esterbides, resinas e con-
tefido de dgua do floema foram anotados

Porque aparentemente insectos nio podem sintetizar
acidos graxos poliinsaturados estes resultados supottam
o hipdtese que Ceratocystis melhora as dietas dos besou-
tos de pinhos Também os dados aumentam nosso con-
hecimento bioguimico de Cesatocysiis mantido em dois
regimes diferentes
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Notas y Comentarios

Publicaciones

Feterinaria Tropical. El Fondo Nacional de Investipaciones
Agropecuarias, de Venezuela, ha inicisdo Iz publicacién de
upa revista, Feterinaria Tropical Substituye al antiguo Holetin
del Instituto de Ilnvestigaciones Veterinarias, que aparecié en
1942 El primer nimero contiene exclusivamente trabajos ori-
ginales de iavestigacidn, en nimero de 11, que cubren 136
péginas. La revista tiene ¢l tamafio y formato iguales a Agro-
namie Tropical. El coordinader es Juan E Rodelguez, vy la
direzccién es CENIAP, Apartado 70, Maracay, Aragus, Vene-
zuefa

Muazingira Con el apoyo del Programa de Naciores Unidas
paza el Medio Ambiente (PNUMAY) se ha iniciado la publica.
cién de una aueva revista trime-tral, Magingira, destinada a crear
conciencia sobre la gran variedad de problemas ambientales
que existen en nuestro planetz Mazingira significa “medio am-
biente” en swahili, que es la lengua banti hablada en Nairobi,
Kenina, donde estd la sede del PNUMA El primer nimero gue
ticne fecha de 1977, estd dedicado en pran parte al tema del
cambie climdtico Se espera que en el resto del afio se traten
otros problemas como la desertificacién, y el crecimiento en
relacion con el ambieate. La revista estd editada por la Per
gamon Press, en Oxford, su director es Andris Bird, y tiene
ediciones en inglés, [rancés y espaiiol

El Cacastero Colombiano. Una nueva revista trimestral,
El Cacacrero Colombiano, aparecié con fecha junio de 1977, Es
publiczda por la Compaiin Nacional de Chocolates, de Co-
lombia. Esti dividida en cuatro secciones: Produccion y Consu-

27 SPRECHER, E and KUBECZKA, K. H Uber den Stof-
fwechsel von Pilzen. I Die Fettsiurezusammensetzung
verschiedener Stimme der Gattung Ceratocystis und
Ursachen ihrer Verinderung.  Archiv fiir Mikrobiolopie
73:337-352. 1970

28 SRIDHARA, § Lipid metabolism of insects. Journal of
Science and Industrial Research 25:119-127. 1966

19 STEPHMEN, W F. Jr and GILBERT, L 1. Tabty acid
biosynthesis in the silkworm, Hiyalopbora cecropia
Journal of Tnsect Physiology 15:1833-1854. 1969

300 WILCOX, W W. Anatomical changes in wood cell walls
attacked by fungi and bacteria. Botanical Review 36:
1-28. 1970

31 YEARIAN, W C, GOUGER, R I and WILKINSON,
R. C Effects of bluestain fungus, Cermtocystic ips, on
development of Ips baric beetles and pine Bolts Annals
of the Intomological Society of America 65:481.487
1972

mo; Agronomiz del Cultive; Extensién y Fomento; y Técnica
El director es Luis Julidn Moreno. La direccidn es: Apartado
Aéreo 717, Medellin, Colombia.

Cologuio Internacional sobre el Café

El Octavo Cologaio Cientifico Internacional Sobre ¢l Café del
ASIC (Asociacién Cientifica Internacional del Cufé) se leve
2 cbo con mucho éxito en Abidjan, Costa de Marfil del 28
de noviembre al 4 de diciembre 1977.

La Arociacion tiene su sede en Parls y después de los dos
primeros Cologuios Hevados 2 cabo en dicha ciudad, os otros
se har efectuado cada dos afios en distintos pafses Después
del Cologuio de 1975 en Bogotd se decidio incluir aspectos
agrondmicos y botdnicos ademds de los guimicos dentro de los
temas de discusion,

La mpertura oficial del Coloquio se hizo por el Sr Presi-
dente de la Repablica de la Costa de Marfii, Félix Houphouet.
Boigny. Se noté en el curso de [a reunién un ntimero supe.
rior a doscientos delegados de mds de 20 paises Los temas
discutidos incluyeren: quimica, tostade, extractos, aroma, ca-
lidades organolépticas, efectos debidos a la cafeinn, consumo
de café y estado de salud, agronomin, fite-mejoramiento. inno.
vacaciones aprotécnicas en caficulture, riege, Hewileia castatria
v coffeicola.

Hubo 15 conferencias plenarias y 28 comunicaciones sobre
trabajos de iavestigacién Todo este material se publicari en
las actas del Coloquio

Se dedico un dia a In visita de una plantacién y de un
beneficio de café
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Resefia de Libros

JACKSON, 1. ], Climate, water and agriculture in the
tropics. London, Longman, 1977 248 p.

Este Hbro cubre el clima en cuanto éste afecta ¢l
balance hidrico, el cual a su vez determina en muchas
dreas del lrdpico el rendimiento de las plantas

Los capitulos uno a cinco tratan e aspecto clima-
toldgico de la Huvia y la evaporacitn, cubriendo aspec-
tos coma el ciclo hidroldgico, origenes de la precipita-
cion, variaciones cstacionales, de intensidad, duracitn
y frecuencia de la luvia y por Gltimo la evaporacion

Los capitulos ceis a ocho cubren en forma muy ge-
neralizada la relacién agua-planta con un enfoque basa-
do en experiencias tropicales El capitulo nueve y altimo
estudia el impacto del hombre en el cicio hidroldgico.

La primerz parte del texto puede servir de referencia
en cursos de climatologia gencral o agricola pues se ex-
plica en forma concisa y clara los fendmenos que afec-
tan la precipitacién en los tropicos La segunda seccion
podrin usaese en el capitulo inteoductorio de cutsos como
Riego y Drenaje o Produccion de Cultivos, todos 2 ni-
vel universitario, en especial el capitulo siete que incluye
tas necesidades climiticas por cultivos.

El titulo del libro es muy ambicioso tanto que el
texto cubte sélo un aspecto del clima (precipitacion) y
apenas si estudia el aspecto agronémico de Ia relacidn
agua-planta,

ALTFREDO ALVARADO
UNIVERSIDAD DE COSTA RICA
SAN JOSE, COSTA RICA

MEMENTO de | Agronome; tecniques rurales en Afri-
ue, Za ed Paris, Ministére de la Coopération,

1974. 1591 p.

Ahora que esti en marcha un proyecto de traduciz
al espafiol este mapual, adaptindolo a fa América Lati-
na, y que para esta tarea el gobierno francés ha desti-
nado a un profesional, es conveniente mencionarlo co-
mo un breviario muy atil para el agrénomo. Los agro-
nomos que hemos visto con cierta envidia los gruesos
manuales de trabajo, repletos de cifras y formulas, que
zyudan tanto a nuestros colegas quimicos, topdgrafos y
farmacéuticos, podemos tener una obra similar, en cas-
tellano, sobre agronomia tropical

En mis de 1500 piginas apretadas, el libro permite
tener una visidn resumida de las ciencias agricolas,
proporcionando un gran volumen de datos, evitanda al
profesional btsquedas largas en su biblioteca y libretas
de apunies,

Después de generalidades sobre el substrato de la
agricultura, que abarca geografia y ciima, el libro co-
mienza con capitulos de suelos, fertilizacion y produc-
citn de materia vegetal Siguen las ciencias de ingenie-
ria auxiliares de topografia, teledeteccion (que inclu-
ye sensotes remotos), irrigacion y drenaje, conservacién
de suelos y mecanizacidn. Entra después a los caltivos
especiales (principalmente tropicales de Africa), ali-
mentacion animal, forrajes, zootecnia {que incluye sa-
nidad y avicultura)  Las ciencias econdmicas siguen des-
pués, sepatadas en general y rural Tetmina el libro
con sendos capitulos sobre estadistica aplicada, informi-
tica, y unas 60 pdginas de tablas matemdticas de conver-
sidén de medidar, actuariales y de cileulos simples.

Esperamos que llegue a cristalizarse con éxito la
edicién en castellano que se ha propuesto el gobierno
de Francia,

INFORMACION BASICA del sector agropecuario de
Corta Rica San José, Oficina Planificacion Sectorial
Agropecuaria (OPSA), 1977 107 p

Este es un librito atil que reune informacién esta-
distica sobte el sector agropecuario de Costa Rica que
estaba dispersa en muchas publicaciones o que no esta-
ba publicada En 85 cuadros reune datos sobre aspectos
generales de la macroeconomia del pais, y estadisticas
detalladas sobre su agzicuftura Es el tipo de informa-
cién que todo aquel que inicie un estudio sobre un
pais tiene que emplear tiempo y esfuerzo en recopilar-
la antes de entrar en el tema especifico que le interesa
Fs la parte bisica desde la que el investigador se aden-
tta en su exploracidn y que es conveniente tener ya
pr‘eparada, como en este caso, para no duplicar una
labor previa que otros pueden haber realizado ya. Como
obra de consulta es invalorable para el que escribe
sobre el pafs, La informacién es escueta y sin interpreta-
ciones ni andlisis, lo que se deja pata que sea hecho por
quienes la utilizan para fines especificos. No es dificil
predecir que sesd sometida a una constante demanda,
dentro y fuera del pais

Para responder a esta demanda, es conveniente
reimprimir el libro con f{recuencia, actualizando los
datos que contiene Si esto se piensa hacer, sugerimos s¢
tenga mds cuidado en Ia posicion de los cuadros cuan-
do se¢ ponen de costado en una pigina (Nimeros 20,
24 y 74 por ¢jemplo), y realizar una lectura més minu-
ciosa de las pruebas; (en el Cuadre 56, hemos encon-
trado por lo menos 10 nombres cientificos mal escritos
en un total de 40 especies forestales). Queremos creer
que este es el caso extremo y parece ser asi; esperamos
que para la proxima edicion estas fallas desaparezean
para que el usnacio de esta obrita de referencia tenga
mis confianza en los datos que alli encuentze.



