Role of phosphorus and copper on growth and nutrient
composition ol Arabica coffee grown in sand culture™/——

E. A ADUAYI**

COMPENDIO

Se cultivaron plantas de Coffea amabica L (cv 'SL 34'), de das arios y que 1o
ettaban en floracidn, en arena, con raviar combinaciones de cobre y fdsforo Se obser-
raron anmentos en el nimeio de bojar y yemas flovales en los niveles de P de 90 a
140 ppm en presencia de niveles de Cu de 1064 y 5064 ppmi, los que produjeron también
el mejor crecimiento de la planta. Sin embargo, con tratamientos mds altos de Cw, se
observaron sintomas severos de toxicidad de Cn, que consistian en reduccicn del
witmero de hojas. Al anmentar la concentracion de los hatamientos de P anment el
contenido total de dorofila Bl N foliar dismingyd en las concentraciones alias de Cn
en presencia de P. Se observaron anmentos en el Py K foliares, y disminuyeron en el
Ca y Mg foliares, representadns por sintomas de deficiencia severa, cnando se aumen-
taron las concentraciones de los tiatamientos de P Se obserearon ammentos en Py
Cut foliares v 1adicales en todas las combinaciones de hatamiento, obteniéndose la con-
centracion mds grande de estos elementos en las 1aices. La tendencia bacia acumnla-
cidn aumentada en N, Py Cu en las raices resultard probablemente en an aumento de
sintesis de proteina y en ni increnmenio subsecnente de complejos de proteina Cu dentro

de las rafces

Introduction

tions to control fungal infections has raised a
series of questions. In spite of its effectiveness

in disease control, Cu has been found to induce dele-
terious effects on plant growth and nuteition (3, 9, 13,
14} in several crops, particularly at high concentrations.
Work on Coffea arabica L. in Kenya (1) showed
that the application of copper fungicides to coffee plan-
tations at the recommended rate (8) increased soil
available-Cu and also leaf-Cu concentration. High ac-
cumulation of Cu in the growth media, did not only
show severe symptoms of toxicity in the leaves and
roots but also affected the uptake of some mineral
nutrient elements and caused severe derangement of
the internal structures of the celis In an attempt to
control fungal infections in coffee, it is likely that

THE EXCESSIVE use of copper in coffee planta-
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some adverse effects of high Cu on coffee nutrition will
occur. As long as the use of copper fungicides in Kenya
is inevitable as at the present, it is desirable, therefore,
to suppress the level of available Cu in the growth media
and thus reduce its toxicity effects on the plant This
may be achicved by the use of nutrient elements that
coufd increase plant growth and at the same time
depress the excessive uptake of Cu by the plant.

In coffec management, phosphatic fertilizers are [i-
berally applied. Such an agronomic practice could affect
the Cu nutrition of the plant. It is the purpose of this
study to observe the influence of applying varying levels
of Cu and P on plant growth and the uptake of mineral
elements in coffee leaves and roots.

Materials and Methods

Non-flowering two-year old Coffea arabica L (cv.
'SL1 34" plants were selected for uniformity from the
nursery and transferred to the greenhouse. Their roots
and leaves were washed free of soil and other deposits,
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first with tap water and finally with deionized rain
water, The seedlings were then potted in a 1:2 ratio of
sterile purified riversand (pasticle size, 05 to 1.5 mm)
and polyethylene granules They were then allowed to
grow in the media supplied with delonized rain water
for two weeks and then in complete nutrient solution
formulated according te Hewitt (5) for four weeks
before the commencement of the P, Cu and the com-
plete nutrient solution freatments. The nutrient solution
contained an initial P concentration of 40 ppm and
0.064 ppm of Cu

The treatments consisted of six concentrations of Cu
(as Cu,0), designated Cu,, Cu,, Cu., Cu,, Cu, Cu,,
corresponding to 0064, 1 064, 5064, 10.064, 50064,
100,064 ppm Cu respectively and six concentrations of
P (as KH,PO,) designated Py, P, P, Py, P, P, co-
rresponding to 40, 90, 140, 240, 440, 840 ppm P,
respectively There were three replications.

Pot contents were flushed twice weekly with deio-
nized rain water, to prevent accumulation of precipita-
ted salts in the bottom of the pots The nutrient solution
plus the P and Cu treatments were fed-back to each
pot six times daily after they had drained into reser-
voirs and were prepared afresh twice weekly to ensure
reasonabie constancy of the nutrient composition

Records were made of the number of feaves, bran.
ches and flower buds, and per cent leaf-fall

Chemical Analysis

Semples of plant tissue were collected at the end of
the experiment (12 months) rinsed in deionized water,
washed in 01 N HCI and sinsed again in deionized
water The washed samples were dried in an oven at
65-70°C The dried samples were ground in o Wiley
micro-hammer stainless steel mill using 2 1 mm sieve
and stored in sealed plastic containers.

Bofere chemical analysis, an appropriate amount of
each ground sample was re-deied overnight at 105°C
and then placed in a dessicator. This was done to eli-
minate the need for converting calculations to an oven-
dry basis Colorimetric determinations of tetal N, and
P were carried out on 2 Technicon auto-apalyser; N
being determined by the alkaline sodium phenate-sodium
hypochlorite method and phosphorus by the molybdo-
vanadate method for the simultaneous Kjeldahl N-Free
H.S0,/ selenium digest solution. Concentrations of K,
Ca and Mg were determined by dissolving the washed
samples in 0.5N HCI, and Cu was determined in
nitric-peechloric acid digest solution and read on an
atomic absorption spectrophotometer. Total chlorophyll
content in fresh leaves was determined by grinding 1g
of the fresh-leaf sample in 2 mortar with 4 ml of
pure acetone The ground sample was extracted into 80
ml of atkaline acetone (containing 9 volumes of 0%
acetone to 1 volume of 0.1M K,CO,), mixed thoro-
ughly in a Waring blender run at high speed for 1
minute Another 20 ml of the extractant was used for
rinsing. The extract was then filtered twice and the
absorbance measured in a spectrophotometer at 660 mp
and compared with known total chlorophyil standards.

Results

At the end of the experiment (12 months),
visible effects of treatments on the growth of the coffee
plants were observed

As shown in Table I, increase in P application
increased leaf number significantly when compared with
the control; the highest number being obtained at 140
ppm P treatment The same trend ocourred at Cuy P,

Table {—Total leaf number per plant as influenced by
Cu and P treatments

Treat-

ments Pa 14 P i [N P Mean
Cua 102 116 252 146 190 168 162
Cuy 128 10 134 172 08 136 156
Cu, 152 127 142 1-i2 150 139 142
Cuy 92 124 107 83 89 71 o4
Cu, 78 97 i0l 46 a1 30 B7
Cu; 87 a3 79 98 84 72 84

Mean 107 115 136 121 134 114

LSD* at 566 = 31

In this and the following Tables, Cus, Cuy, Cus, Cu:, Cuy Cus
represent 0 064, 1061, 5060, 10.064, 50.064, 160064 ppm
Cu respectively; Py, Py, P., Py, Pi, Py represent -0, 90, 110, 240,
440, 840 ppm P, respectively

¢ LSD refers in all Tubles st significant diffe:cnces between any two

means

Table 2.—Branch number per plant as affected by
Cu and P treatments

Freat

ments Pa " P Pa I ¥ Mean
Cuq i3 14 20 20 23 g i9
Cu 18 21 18 20 p 2! 21 20
Cu, 13 17 18 18 18 ¢ 16
Cus 9 1 4 G 9 5 8
Cu; 8 g 8 & 6 6 7
Cu; 4 9 6 7 7 4 7

Mean 11 13 13 13 15 12

LSD at 5¢4 = 5
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except that the highest leaf number was obtained at
treatment Cu, P, The pattern for Cu treatment at
5.064 ppm and increasing P applications was irregular

At Cu,P,, the general trend was an increase in
leaf number as the P concentrations increased from
Cu,P, to Cu,P,, followed by a decrease at P levels higher
than P, There were no significant increases at the
highest Cu concentrations (Cu,, Cug) when P applica-
tion was increased,

Table 2 indicates an increase in the number of bran-
ches per plant when increasing levels of P were added
to Cu, and Cu,. The same trend was observed for treat-
ment Cu.P,, and increasing P levels, except for a decrease
in branch number at the Cu,P; treatmenis

Table 3 —Flower bud number per plant as affected by
Cu and P treatments.

Treat-
ments P Pt P2 Pa ™ P Mean
Cu, 37 70 82 83 61 a7 70

Cu, 127 119 82 92 92 G7 97

Cu. 178 188 135 162 1:6 131 157

Cu, 135 225 141 168 118 79 144

Cu, 43 GG 12 42 52 60 62

Cus 22 27 29 20 25 26 24

Mean o4 119 a8 95 76 72

At Cu levels of 50.064 and 100.064 {Cu;, Cu,) the
addition of P from P, to P, did not show any significant
difference in the number of branches

At Cu,, flower bud number increased slightly with

2

increasing P levels, as shown in Table 3

At Ca, (1064 ppm Cu) increasing P levels de-
creased flower number and at higher Cu concentrations
additional P first increased flower bud number, but with
increasing concentration it either reduced flower buds
number or had no significant effect

It was observed that the flower buds produced on
the coffee plants, at low Cu levels (from Cu, to Cu.)
in combination with increasing levels of P developed
normally and blossomed, while those produced ia trees
treated with higher Cu levels remained dormant and in
some cases abscissed at the end of the experiment.

Chlovophyll

Copper concentrations from 1064 ppm to 100 064
ppm resulted in decreased total leaf-chlorophyll content

Table 5-—Nitrogen concentration in the leaves and
roots of coffee plants as affected by Cu and
P treatments,

(%% in diy matter)

Treat-
ments P Py P Ba Py B Mean

Cuwn 325 286 313 324 311 i1z 311

15D at 56 = 36

Table 4 —Total chlotophyll content of the leaves as
affected by varying concentrations of Cu
and P in sand culture

(mg/100 g fresh weight)

toem Gy Chlbtaphsll  Capm P Chlorephyll
Cua (0 0Gi) 337 % P, (0) d10 ¢
Cu, (1.664) 2363 P {90} 498 3
Cu: (5.060) 223 3 P. (1.i0) 498 0
Cua (10.064) 1800 P. (240} 5367
Cuy {50 064) 162 P o(4i0) 5387
Cu; (100.064) 150.7 P (840) i83.3
LSD at 564 2269 2195

Ciny 310 316G 313 3i8 318 il2 343

Cu, 2.57 2.8 2.23 3.03 292 3.21 2.74

Cu, 2.27 258 251 2 54 160 300 259

Cu; 213 2.7 266 291 176 345 273

Cug 220 234 283 305 340 232 277

Cu 231 236 245 275 2560 279 257

Cu; 239 223 202 203 209 160 22

Mean 231 21 245 271 273 298

LSD at 566 = 053
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compared to the control; being markedly reduced at
Cu concentrations greater than 10.064 ppm (Table 4).
The effect of P on the chlorophyll content contrasted
with the Cu effect Whereas Cu levels decreased chlo-
rophyli in the leaves, all P levels increased it. Thus, at
P concentration greater than Py, a consistently marked
increase was observed in total chiorophyll

Nitrggen

As indicated in Table 5, a slight but consistent de.
crease occured in JeafN at Cu levels of Cu., Cu, and
Cujy at increasing application of P, except for a marked
increase in leaf-N observed at Cu.,P, and Cu,P, Leaf-N
increased slightly at Cu, with increasing ¥ concentra-
tion. At Cu,, a significant decrease was observed only
with P,. With the exception of a decrease at Cu,P, and
Cu P, and the highest Cu level (Cu;), root-IN was
generally increased over the control at Cu treatments
from Cu, to Cu, in combination with P levels from
P, to P,.

Table 6 —Phosphorus concentration in coffee leaves
and roots as affected by Cu and P treatments

(% in dry matter)

Treat-
trients Pu P P P2 P Pa Mean

Leatres

Cua 4326 .28 0.37 0t 076 116 0.5

Table 7. —Potassium concentration in coffee leaves and
roots as affected by Cu and P treatmeats

(G in dry matter)

Treat-
ments P P P Pa Py P Mean
Leares
Cua 227 281 283 3.58 445 5.15 3.60

Cn 267 286 317 3.66 362 4 14 333

Cu: 300 332 357 363 439 5 40 388

Cus 295 313 308 3446 391 .89 340

Ca, 31 349 344 355 406 434 367

Cu; ;M 3.03 3.8 376 375 443 3.58

Reots

Cus 226 £91 214 187 £ 09 139 1.78

Cu. 183 182 £.58 134 [33 .75 1.4

Cu, 150 1.57 130 096 093 0.63 15

Cu, 143 1.50 159 137 091 0 Gd 124

Cus 094 129 1.49 1.43 138 1.00 1.25

Mean 108 75 1.69 140 120 G935

Cu, 025 G27 033 (.38 058 077 043

Cu: 028 054 037 0.+1 075 08ap 0.0

Cus 0.2t 0.21 .27 0329 0506 065 033

Cuy 016 021 021 0.26 036 033 028

Cus, 01y 016 0206 G621 037 02 025

Mean (.22 (.24 0.29 032 055 072

LSD at 59

-“
#
o
ot
&

Reots

Cu, 1.

I3
jI3
(w3

077 133 1.55 1 34 1.22

Cuy 0.91 1.39 0G5 096 145 129 1.15

Cu. 085 128 135 139 166 119 128

Cuy 078 120 122 130 133 160 1.27

Cuy 0357 0 94 1066 1.1 149 1.60 113

Cu; 83 066 (80 120 1.26 134 101

Mean 086 110 1.02 122 1-i9 139

LSD at 56 = 066

LSD at 566 == 075

Phosphorns

The concentration of P in parts of the coffee plant
as affected by Cu and P treatments is shown in Table 6

At all Cu fevels, increasing P treatments consistently
increased the concentrations of P in the leaves, These
increases were significant at Cu Jevels from Cu, to
Cu; in the presence of P treatments at P, and P, with
the exception of a non-significant effect at Cu,P; and
Cu,P,. Root-P increased with increasing P treatments
ab all Cu levels. A greater proportion of plant-P accumu-
lated in the roots than in the leaves

Potassinim

Table 7 shows the disteibution of K in parts of the
plant. At all levels of Cu, increasing levels of P
increased leaf-K, the increase being greatest at the lower
Cu levels. At the highest levels of P, increasing levels
of Cu decreased leaf-K The contrary trend was obser-
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ved in root-K Increasing levels of P at all levels of
Cu generally decreased root-K; similarly, increasing
levels of Cu at all levels of P decreased root-K. Potas-
stum accumulated more in the [eaves than in the roots

Calcinm

A significant decrease in leaf-Ca was observed
(Table 8) at treatment combinations of increasing Cu
and P, P, and P,

At low levels of Cu increasing P levels depressed
root-Ca; at intermediate levels it increased root-Ca and
at the highest level the effects were variable Generally,
Ca was higher in the roots than in the leaves

Magnesinm

With a few exceptions, all Cu levels in the presence
aof increasing levels of P resulted in 2 marked decrease
in feaf-Mg as indicated in Table 9.

Table 8--Calcium concentration in the leaves and roots
of coffee plants as affected by Cu and P
treatments

(% in dry matter)

Trear-
ments Py 1 P P2 Py i Muean

Leaves

Cuu 12 118 0.83 069 0.6 1 61 083

Cuy 121 096 095 0.67 052 0.32 0.77

Cuz 150 104 078 051 0.60 0.37 080

Cus £.27 10 0835 085 082 070 0.92

Cuy Log 088 092 Ggy 078 oge 099

Cus 17 097 0983 073 092 091 0.94

Mean 125 101 88 072 068 O G

LS at 5% = 0.26

Raoots

Cuy 1.70 1.00 090 1.04 186 092 107

Cu, 1.59 £79 112 0.83 098 074 1.18

Cug 134 107 118 1.03 102 132 116

Catg 117 1.32 144 1.48 1.52 132 1 41

Ca 093 094 108 .87 131 136 108

Cus 120 086 0.95 0.97 081 i21 1.00

Meza 132 1.16 1.11 1.04 1.08 118

ESD at 5% = 050

Iable 9 —Magnesiumn concentration in the feaves and
roots of coffee plants as affected by Cu and
P treatments

(€% in dry matter)

Treat-
ments Pa P Y Pa Py Pz Mean
Leates
Cita 0.38 034 033 0.27 0.20 019 0.28
Cuy 0.38 0.0 0.33 0.30 023 0.17 030
Cur 036 030 027 Q26 022 013 0246
Cuy 028 0.29 0.23 025 025 0.25 026

Cuzy (.31 0.29 0.26 023

o
23
o
o
E)
—
o
[
A

Mean 0.33 031 0.29 027 0

g
3
o
[
=

LSD at 56 == 0.0
Roats

Cap 34 G35 034 0.35 0.32 025 032

Cu, L1 (HER 040 028 031 023 034

Cuz 054 01 031 027 0.32 0.15 .30

Cus 032 (38 G627 027 018 014 0.26

Cu, 031 0218 629 0128 021 017 024

Cu; 026 028 031 030 022 030 026

Mean 033 035 032 029 036 019

LSD at 564 == 0 13

Increasing Cu treatments in the presence of P at
40, 90 and 140 ppm first increased and finally decreased
root-Mg. But at P above 140 ppm, there was a general
decrease in root-Mg.

It is worth noting that, for the major nutrients, sig-
nificant Cu and P interactions occurred in the leaves
only.

Copper

The concentration of Cu in the leaves and roots of
the coffee plant is shown in Table 10. When compared
with the controf, increasing Cu treatments increased
leaf-Cu at all levels of P except for a decrease at Cu,P,,
Cu,P,, and Cu, at all levels of P Increasing P had little
effect on root-Cu at low levels of Cu; however, it in-
creased root-Cu at intermediate levels of Cu and reduced
root-Cu at the highest level of Cu. Increasing levels
of Cu increased root-Cu at all levels of P the increase
being greatest at low P and least at high P, relative to
the control treatment.
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Table 10—Copper concentration in the leaves and roots
of coffee plants as influenced by Cu and
P treatinents.

(ppm in dry matter)

Traat-
ments by 1y P: Pz P P Mean
Leaver
Cus 63 64 08 6! i 36 52
Ciy 69 99 74 38 28 34 37
Cua 7 77 52 113 154 140 97

Cu, 120 153 136 132 168 286 {4

Cuy 173 1.46 137 191 224 285 193

Cus 205 164 179 162 160 236 189

Mean 120 117 1044 116 129 168

LSD at 5¢F == 53

Roots

w3
]
3
[3%
e
—f

Cun 197 199 179 296 247

Cuy 692 758 627 550 556 679 664

Cu: 1393 2330 2979 5648 3401 3970 2954

Cus 3309 2824 4244 5890 7625 G813 3147

Cuy 7753 6733 G339 GB3G 7066 7785 7115

Cus 6729 5192 6234 6l73  5ti2 4909 5725
Mean 3346 3006 370 3903 <018 076

L5D at 5% = 1354

Diisenssion

An increase in Cu treatment from Cu, to Cu,, and
P from P, to P, produced a marked increase in growth
In general, P at all Jevels was instrumental in promot-
ing the vigorous growth of leaves and branches At the
intermediate level, in combination with P. Cu produ-
ced more flower buds Montoya e/ «/. (7) observed that
increases in leaf and branch nodes were positively
correlated with the fruiting capacity of the coffee plant.
This may be reflected in the increase in flower bud
number

Increasing Cu concentrations induced severe de-
foliation and produced progressively deleterious effects
on nutrient uptake. However, in the case of Ca
and Mg distribution in the plants, increasing P
concentrations had the opposite effect. The effect of
adequate Cu (0064 - 1064 ppm Cu) on the total
chlorophyll content is due possibly to increased oxidase
activity subsequently improving the metabolic activities

in the plant (2) This is possible in view of the fact
that Cir is an integral constituent of several widely
spread enzymes in the plant Nason and McEloy (10)
showed that the function of Cu was an indirect one,
and that an adequate amount of it had a protective
effect against chiorophyll degeadation, increases pho-
tosynthetic activity and retards physiclogical ageing of
the plant The effect of increasing levels of P on plant
growth and chiorophyll accumulation in the leaves would
probably increase the photosynthates —the energy
source for active nutrient uptake— and thus, result in
increased dry matter production

The rather high plant-K, (particularly leaf-K) was
induced by the KH,PO, carrier for P {see Materials and
Methods) and this, in combination with the varying
levels of P was associated with the decline in the con-
centration of Ca and Mg in parts of the plant. It is
also probable that formation of insoluble precipitates
of Ca and Mg with phosphates in the nutrient solution
could be partly responsible for the reduced uptake of
Ca and Mg by the plant Working with Arabica coffee,
Robinson and Chenery (12) observed an antagonistic
effects of high plant-K on the uptake and distribution
of Mg, resulting in Mg deficiency. Hipp and Gerard
{6) found that high P depressed Ca and Mg in tomato;
and Rhoads (1) found the same for tobacco

The combination of various levels of Cu and P
shows a significant increase in N and P content of the
plant As has been shown by Dekock et 4/ (4) the in-
crease in N content would result in increased protein
synthesis Additional P in the presence of increasing
Cu treatments increased P content of the plant. The
roots of young non-fruiting coffee plants may, from
these data, be regarded as highly effective organs for
N, P and Cu accumulation as was indicated in the con-
centration of these elements in the roots. This situation
is likely to lead to an increase in root-protein concen-
trations, and, to increased formation of Cu-protein com-
plexes within the root.

In the presence of intermediate Cu concenteation
(1.064-5 064 ppm Cu), the addition of P from 90 to
140 ppm, could improve coffee plant growth

Sunimary

Non-flowering two-year old Coffea arabica L (cv.
'S.L 34") plants were grown in sand culture and treated
with varying combinations of copper and phosphorus
Increases in the number of leaves and flower buds were
observed at P levels of 90 to 140 ppm in the presence
of Cu levels of 1064 and 5.064 ppm which also
produced the best plant growth. However, at higher Cu
freatments, severe Cu foxicity symptoms were observed
as indicated in reduced leaf number, Increasing the
concentration of P treatments increased the total chlo-
rophyll content, Leaf-N was decreased at high Cu
concentrations in the presence of P. Increases in leaf-P,
-K and decreases in leaf-Ca and -Mg resulting in severe
deficiency symptoms, were observed at increasing P
treatmnent concentrations Leaf- and root-P and -Cu
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were increased at all treatment combinations with the
greatest accumulation of these elements appeariag in
the roots The tendency towards increased N, P and
Cu accumulations in the roots would probably resuit
in an increase in protein synthesis and a subsequent
increase in Ca-protein complexes within the rtoots.
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Notas y Comentarios

Corrize ventaminante de mercario

Un estadio publicado en Nutsre (4 de aposto de 1978)
muestra que el carrizo que crece en suclos contaminados con
mercurio puede ser parcialmente responssble de una conta-
minacién atmosférica de mercurio, al ahsorber activamente
y cmitir el polulante al aire  Jack Kozuchowski David
Johnson, del Colegio de Ciencia Ambieatal y Forestal, de
la Universidad del Estade de Nueva York, midieron el mer
curio emitido en dos lugares del lago Onondaga por Phrag
mites commnnis, que se encuentra en Jas orillas del lage,
contaminadas fuertemente con mercurio de una fibrica lo-
cal Los resultados fueron comparados con una estacién de
control sobre wn arroyo cerca de White Lake, una zona na-
tural no contaminada al sur de Syracuse, también en el Esta-
do de New York. Sus mediciones muestran claramente que
cn ¢l primer lupa s¢ emitid cuatro veces mids mercurio que
el lugar testigo, y que en el segundo, los resultados fueron
ann mds dramiticos: mis de 19 veces mds mercurio fue emi-
tido @ la atmosfera, Los autores sefialan que el mercurio no
era emitido de noche cuando los estomas de las hojas esta-
ban cerrados, lo gque sugiere un nexo de ln emisién de mer-
curio con la trapspiracién y fa fotosintesis Encontraron tam-
bica que la cantidad emitida dependiz del nivel de contami-
nacién en los sedimentos que rodeaban a las cenizas los au-
tores también creen gque Phragmiter no es la Unica planta
vascular capaz de hacer esta absorcién y emisién de mercurio
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Nueva téonice de comtrol de fa polilla de Les almendras

La liberacion de machos estérifes por irradiacion no s
¢l Gnico método de control que wutiliza ¢l instinto sexual de
los insectos para destruir sus poblaciones Las trampas con
feromonas pueden considerarse come otro método Y shora,
i incapacidad de diferentes razas de la polilla de B al-
mendra (Candra canrella) de reproducirse después de apa-
rearse se esti explorando como en medio posible para con-
trolar la poblacién especiaimente los insectos de productos
almacenados  (Agrienltnral Research vol 26, N* 1, p. 15)

£l entomdlogo  John H  Brower, def  laboratorio
de Insectos de Proeductos Almacenados, en Savannah, Geor-
gin, descubrid que las  polillas  iranies  hembras  ecran
incompatibles con fos machos de razas de los  Esta-
dos Unidos FEn cruces de hembras franies con  machos
notteamericanos, ¢l apareamiento y la oviposicion eran nor
males pero los buevos eran casi todos infértiles En contras
te, los cruces reciprocos fueron normales en fertilidad de
los huevos Asi, la incompatibilidad fue de una sola via

Este tipo de incompatibitidad reproductiva es susceplible
de ser usada para suprimir poblaciones naterales mediante
la liboracién de prandes nimeros de maches incompatibles,
$aN0S Y BETESivVOS parn conseguir pareja, pero estériles

£l Dr Brower se apresura =z sefialar que la idex no
se ha lanzade para ¢l control de poblaciones de insectos o
zonas geoprdficas prandes, sino mds bien en dreas cerradas
pequeias o aistadas, como por ejemplo bodegas.  Piensa
gue serin dificii para operaciones de campo  porque 560
se podrian liberar los machos  El liberar hembras a da paz
de machos resultarfa en que la raza  extranjera reempla-
ce a la raza nacional
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Notas y Comentarios

La pette porcina en Brasil

Hay alarma y cierta confusién scbre los porcinos de Bra.
sil A comienzos de¢ mayo, ea el Estado de Rio de Janei-
ro, se anuncid un brote de lan letal peste porcina africana,
que a comienzos de la década de los novecientos sesenta
exterminé casi todos los 400 mil cerdos de Cuba lLa peste
no puede ser controlada por ninguna vacuna conocida, y po-
driza matar casi todos los 40 millones de cerdos del Brasil,
el cuarto lugar en la poblacién porcina mundial, El virus
puede ser acarreado por el agua, ropa, zapatos, animales y
por camiones. También se ha presentado la peste porcina
en la Repiblica Dominicana.

Una vez confirmada fa presencin de la enfermedad, se
intentd una medids radical al anunciar funcicnarios del go-
bierno una propuesta de sacrificar fos 250 mil cerdos de Rio
de Janeiro. Ante los grufiides de ios productores, se anun-
cié que serian eliminados solo los cerdos en piaras infecta.
das; en total, dos meses después dei brote, de unos 1.
mil. Una suerte de cordén sanitario se ha tendido alrededor
de Rio, pero se han registrado (fines de julio) brotes en 9
lugares, desde Piaui en el noreste hasta Santa Catarina, 3000
kilometros al sur, Los agricultores han protestado por diag-
ndsticos mal hechos, que atribufan a Ia peste porcina africa-
na [a muerte de cerdos sin vacunar por enfermedades porci-
nas corgientes

Los veterinarios temen ahora que lz peste africana ha
estado presente por algdn tiempo en el pails, sin ser detecta-
da Una posible fuente de transmisidn fue la entrada ilegal
hace dos afios de barcos angolefios que [Hevaban refugiados
¥ sus pertenencias, incluso cerdos.

Se estd papando compensacidn a los apgricultores por ma-
tar animales sanos, pero el precic po es lo suficientemente
alto para prevenir que algunos productores traten de ocultar
brotes de la enfermedad. Las amas de casa se han mostrado
escépticas de {2 sepuridad del pobierno de que la carne
de cerdo infectada es inofensiva para el consumo humano
A pesar de escenas televisadas de ministros comiendo feijoa-
dd, un plato popular tradicional de frijeles v puerco, e
cansuma doméstico de cerdo ha bajado stbitamente en dos
tercios

Unra consecuencia es que las importaciones de maiz se es-
pera que se eleven a un nivel sin precedentes de 2 millones de
toneladas, para poder alimentar el exceso de pollos que se
consumirdn en lugar de los cerdos El temor de que los pro-
ductos brasilefios puedan transmitir ia peste porcina ha causa-
do que Alemania Orientsl cancele ordenes de harina de soys
brasilefia,

Con mayor justificacidn, ¢l gobiero peruano ha adoptado
medidas dristicas para impedir la entrada de lz peste al pais,
Se considera que son escasas las probabilidades de que Brasil
erradigue con éxito esta muerte negra de los cerdos,

El vemento come mejora del suelo

Ln poco de c¢ements Portland aplicado al suelo antes
de pasar el arado, un mes antes del sembrio, ha zumentado
fos rendimientos de cafa de azicar en las grandes plaata-
ciones de Queensland, Australia, en casi un 50 por cien-
to (New Seientist vol. 79, p. 188) Este sorprendente resul-
tado ha emergido de los ensayos de campo de Australian
Bureaw of Supar, en que se investigaban asertos de que el
silicate de calcio aplicado o los suelos dcidos aumentaba
significativamente  los rendimientos del cultivo.

Michael Haysom, el supervisor de los ensayos, encontrd
gue mientras el silicato puro mejoraba por cierto las cose-
chas, era demasiado caro para aplicarlo comercialmente  Asi,
se recurrig al cemento Portland como una alternativa refa.
tivamente barata En una pruebs, cuatro toneladas de ce-
mento  aplicadas por hectirea aumentaron los rendimientos
en un 44 por ciento, mientras que se tuvo un awmento de
33 por ciento con fa aplicacidn de 2,5 toneladas

Los aprénomos de Bureau creen que los mejores rendi-
mientos son debidos al magnesio y al hierro, vy esperan con-
seppuit mejoras similares en la produccidn de yute, arroz y
sorgo. El método es claramente de muy amplia aplicacién
a cultivos en los suelos dcidos de textura greesa de Queens.
land

Curso robre produccion moderna de cafs

U'n curso intensive sobre produccion moderna de café
se realizard en el Centro Agrondmico Tropical de Investi-
pacién y  DInsefianza (CATIE), en ‘Turrialba, Costa Rica,
del 10 de setiembre al 8§ de octubre de 1978 Tiene por ob-
jetivo  proporcionar & los participantes informacién  técnica
v prictica sobre el cultive moderno del café Se dari mds
énfasis a aquellos que mds inciden en la alta productividad
deb cultivo  8e hard uso de conferencias, seminarios, discu-
siones de prupo, giras educativas, y pricticas de campe

El curso ¢sti organizado por promecafé (Programa Coo.
perativo para la Proteccién y Modernizacién de la Caficul-
tura en México, Centroamérica y Panamd), un organismo
del TICA, con la coluboracidn del CATIE Estd dirigide a los
ingenieros agronomos que trabajan en café con los orga-
nismos cafetaleros o ministerios de los palses que compo-
nen Promocafé, esto cs, Mdxico, América Central y Panami.

Los conferenciantes serdn técnicos de reconocida compe-
tencia, especializados en las distintas partes del cultivo tec.
nificade del café. Los coordinadores serdn Carlos Enrique
Fernidndez, de parte del IICA, y Gilberto Gutiérrez, de parte
del Ministerio de Agricultura vy Ganaderia de Costa Rica



