__ EFFECT OF PRECONDITIONING TREATMENTS ON ROOTING OF COFFEE CUTTINGS'/
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Resumen

Para aqumentar la capacidad para emraizar de los trasplantes de retofios en el
Coffea arabica L ov § 795, fueron usados como procedimientos precondicionados
la decoloracion v el anillamiento. La decoloracion se realizé cubriendo wna porcion
del entrenudo con una tira de tela negra. El anillamiento mds la decoloracion formaron
otro procedimiento donde un anillo de la corteza fue removido y la parte anillada se
decolord

Estos trasplantes de retoflos precondivionados registraron el mds alto porcentaje
en produccion de raices. cuando el IBA 5000 ppm se dio como un procedimiento de
plantacion previsto (60.65% ] El ntumero de raices primarias y sus longitudes se incre-
mentaron significativamente con el anillado y decoloracion de los trasplantes de reto-
fios. Fl crecimiento de los brotes fue también vigoroso en estos trasplantes Sin embar-
go, la decoloracién como un procedimiento precondicionado fracasd para mejorar la
produccion de raices.

El anillamiento mds la decoloracion de los trasplantes de retoiios tratados con
IBA 5000 ppm, plantados durante el mes de abril, registraron el mds alto porcentaje
en produccion de rafces {70.30% ]y un buen desarrollp del sistema para envaizar.

Introduction

§ he purpose of the present study was to ascertain
the influence of certain preconditioning treat-
ments on rooting of Arabica coffee cuttings.
Pretreatments such as etiolation and girdling bring
about certain physiological changes resulting in
better rooting of cuttings (3, 9). Early rooting of
Robusta coffee cuttings by ringing the suckers one
month prior to layering was reported from the
Central Coffee Research Institute, India {6) Ad-
vanced rooting with the application of auxins to the
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callused girdie has been reported in peach, apricot
and apple {1) and hibiscus cuttings (2} Increased
rooting of guava and mango cuttings was made
possible by etiolating the shoots {5, 10).

Materials and methods

Suckers of §.795, a second generation progeny of
S$288 x Kents Arabica (Coffea arabica L) were
subjected to etiolation and ringing in March and
September, For etiolation, a 3 cm strip of bark
about 10 cm below the second or third node from the
tip of the sucker was kept covered with black
cloth for one month and left on the piant itself under
field conditions In another treatment, a strip of bark
about 3 cm long was removed on suckers about 10
em below the second or third node from the tip. This
ringed portion and part of the sucker above this
ring were covered {or one monti with a strip of black
cioth for etiolation Another set of suckers of the
same age, iabelled and left on the plants without any
preconditioning treatment, served as the control

One month after imposing these treatments,
suckers were severed from mother plants and
single node cuttings were made Only one cutting
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with an internodal length of 10 ¢m just above the
treated portion was taken for planting Preparation
of cuttings, medium used. and the method of planting
were the same as those adopted earlier by Purusho-
than and Sultadmath (7)

The experiment was laid out in a double split plot
design with two periods of planiing as main treat.
ments, etiolation. ringing plus etiolation and control
as subtreatments Preplanting treatments of the pre-
conditioned cuttings with growth regulators {GR)
IBA and NAA at different concentrations (Table 1)
formed the subtreatments The experiment was
repeated three times.

Observations regarding percentage ol rooting,
aumber and length of primary roots and number and
length of sprouts were recorded four months afler
planting. Angular transformations were made for
amalysis and interpretation of percentages of root-
ing The value of *F and critical differences were
caleulated for the double split experiment as per
the procedure given by Steel znd Torrie (8)

Resuits and discussion

Differences in percentage of rooting in cuttings
planted in two different periods were not significant,
but belter rooting was recorded in April planted cui-
tings (44 50% ) Rooting in ringed pius etjolated cut-
tings was 43.85% . while etioiztion alone a3 a treat-
ment recorded rocting of 41.32%  Among the cut-
tings treated with growth regulators, IBA 500 ppm
recorded the highest number of primary roots In

Table 1.

general. it was observed that preconditioning the
suckers in March and planting in April enhanced
rooling {Table 1) The length of primary roots was
also longer in April cuttings, 14.10 em (Table 2).
Ringing followed by etiolution was better than all
other preconditioning treatments (Tables | to 3)
Although no significant differences were found in
rooting percentage of cuttings between control and
ringing. the root system was superior due to ringing
{Table 1) The favourable effects of these pre-
conditioning treatments were earlier reported in
several other crops (3, 10, 11) This was attributed
to accumuistion of carbohydrates and rooting
factors present in the portions above the girdle
In the present studies, etiolation alone failed to
enhance rooting percentage, but the roots in the
rooted cuttings were fonger than in other treatments.
Favourable influence of etiolation on root systems
has been reported by several investigators who
attributed this to accumulation of auxins in the cut-
tings {4, 12)

The effect of pre-conditioning treatment varied
with the period of planting Response to these treat-
ments was better in suckers planted in April than
those planted in October. although both periods
coincided with growth phases of Arabica. This might
be because favourable climatic conditions prevailed at
the time of preconditioning. which evidently improv-
ed the biochemical status of suckers

The number of sprouts developed on the sucker
cuttings four months after planting were significantly
higher in Aprif cuttings (0 48), particularly in ringed
plus etiofated suckers (061) (Table 3y Growth of

Rooting in preconditioned suckers of $795 planted in different pericds of the year (Transtormed values),

Chemical trestments

April

October Grand Mean

(Sub-sub treatments)

Control Etiolated Ringed + Mean  Control Etiolated Ringed + Mean
etiolated etiolated

Without GR 39.23 15122 4308 3918 33900 3722 3923 36 48 3783
IBA 5000 ppm 5278 48.85 5760 5188 50.85 46.92 5077 49 51 5120
IBA 3000 ppm 5077 43 08 3077 48 24 50 85 41.15 46 92 46 31 47.26
IBA 1000 ppm 43.08 4115 37.22 4048 4115 39 23 33121 37 86 3917
NAA 2500 ppm 5278 4115 5071 4823 50 83 3722 4308 43.72 4598
NAA 1500 ppm 4560 4115 46 92 44 35 39 15 3923 4115 39 84 42 16
NAA 500 ppm 39.23 37.32 43 08 39.84 3723 3522 3923 3722 3853
IBA + NAA 2500 ppm 4505 5478 43 08 47 62 4115 52.78 4115 4503 46.33
IBA + NAA 1500 ppm 43.08 41.15 46 92 43 72 3923 3122 3923 38 56 41 14
IBA + NAA 500 ppm 39.23 39 23 43.08 40 51 39 15 3722 4115 3917 3984
Mean 45 G2 4230 46.19 4126 4034 4151
Mean for precondition trestments 43 64 41.32 43 83
Mean for seasons 44.50 41.37
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Number and total length {em) of primary roots in preconditioned sucker cuttings of 5,795 planted in different periods of the
year.

Table 2.

Chemical treatments April Octaber Grand Mean
(Sub-sub treatments) Controt Etiolated Ringed + Mean  Control Etiolated Ringed + Mean
etiolated etiolated
Without GR 077 077 i 87 114 037 050 117 068 091
(379 ( 361y (1313 (684 {162y (236 (818 (412 ( 548
IBA 5000 ppm 195 270 4.10 291 087 130 137 1.18 208
(1214 (1519) (34 17) 20,74y (60% ( 754y (1043) (802 {14 38)
IBA 3000 ppm 243 1 40 327 237 143 077 100 1.07 172
(1446) (1142 (1749) (1446 ( 583y (509 (1i143) { 7.46) (1(.96)
IBA 1000 ppm 137 1.53 133 141 1 00 0.77 083 087 1.14
( 630) (663 (586) (6263 (306) (3300 (370) {335 ( 4.81)
NAA 2500 ppm 260 110 137 2142 1 27 063 113 101 1.52
(1607) { 706) (1514 (1275 (6200 (359 (1173 (117 { 996}
NAA 1500 ppm i 87 100 2,17 188 083 067 214 120 1.54
(I329) ( 675y (i4.B4) (10863y ( 498y (309 (il.1i) { 639 { 8.51)
NAA 500 ppm 103 1.33 1.87 141 083 067 1.19 087 1.14
( 550 € 713) (733} (665 (267 (462 (493 (407 { 5.36)
iBA + NAA 2500 ppm 143 260 1606 1 .88 490 143 0.9¢ 108 148
{1015y (1BS56) {564} (1145 (466) {1105 (190 (58D { B.&6)
IBA + NAA 1506 ppm i 50 {87 213 183 110 i6h 0.87 119 151
(10.21) (1218 {1367y (1200 {393y {633 (961} (729 { 965)
IBA + NAA 500 ppm 130 100 267 1 66 70 .67 067 101 1.34
{ 546) ( 468 {1386) (800 (247 (238 091y (5258 { 6.63)
Mean 162 1.53 3140 693 0.90 12
{ 944) { 939) (1410} { 435) ( 496) { 840}
Mean lor precondition treatments 1.28 1.22 181
{ 690) (¢ 718) (11.25)
Mean for seasons 1.85 103
{10 98) { 590)

Figures in parentheses indicate totat length of primary roots per cutting,

these sprouts did not vary significantly between the a strip of black cloth Ringing pius etiolation made up

periods, but longer cnes (2 cm) were recorded in
ringed plus etiolated suckers (Table 3). Vigorous
growth of sprouts in the ringed suckers could be due
to the availability of required carbohydrates and
other endogenous substances accumulated above the
ring. Further studies are being conducted to
determine the interrelationship belween the bio-
chemical status of preconditioned suckers and their
rooting capacity.

Swmmary

To increase the rootability of sucker cullings in
Coffea arabica 1. cv §.795 etiolation and ringing were
tried as preconditioning treatments Etiolation was
done by covering a portion of the internode with

another treatment wherein a ring of bark was remov-
ed and the ringed portion was etiolated These pre-
conditioned sucker cuttings recorded the highest
percentage of rooting when 1BA 5000 ppm was given
as a preplanting treatment (60 65% )} The number of
primary roots and their length were significantly in-
creased in ringed and etiolated sucker cuttings
Sprout growth was also vigorous in these cuttings
However. etliolation alone as a preconditioning treal-
ment {ailed to enhance rooting

Ringed plus etiolated sucker cuttings ireated with
IBA 5000 ppm planted during April recorded the
highest percentage of rooting (70.30%) and had
well developed root systems
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Table 3.

Number and total length (em) of sprouts in preconditioned sucker cuttings of 8.795 planted in different periods of the year,

Chemical treatments

April

October Grand Mean

(Sub-sub treatments)

Control Etiolated Ringed + Mean  Control Etiolated Ringed +  Mean
efiolated etiolated
Without GR 040 0.27 053 040 043 010 0.43 0132 036
(125 (085 (223 (144) (097 (0B {208 (128 { 1.36)
iBA 5000 ppm 0.87 080 033 0.73 0.73 0.47 0.33 051 062
(321 (2220 (188 (246} (282 (179 ( t4d) (200 ¢ 2.24)
1BA 3000 ppm 063 037 870 057 0.40 017 067 041 049
(195 (086) (2100 (164) (12 (07D (197 ( 1.33) { 149)
IBA 1000 ppm 37 0.30 0353 G40 017 0.23 (40 0.27 034
CLE8) (087 (B35 (190) (1L Q71N (150 {113 (E1D)
NAA 2500 ppm 057 0.27 0.57 047 030 013 6.13 0.19 033
C183) (067 (160y 137y (1.36) (053 (129 (113 (1125)
NAA 1500 ppm 037 013 077 042 413 0.17 0383 G38 0.40
(135 (041 (274) (L5 (118 (030 (217 (12D (136
NAA 500 ppm 430 0329 057 0.36 010 027 033 023 030
(098 (04l {202 14y (08 (02)) (151y (088 ( 1.00}
IBA + NAA 2500 ppa 060 033 63 052 017 0.27 047 0.30 041
(349 (123 C187 (219 (292) (096 {160y (181 { 201)
IBA + NAA 1500 ppm 0.53 027 067 49 017 013 01 021 0.35
CII) 08%8) (226) (145 (081y (Q07hH (2068 (1.21) { 133)
IBA + NAA 500 ppm 0.47 0.23 960 43 017 010 030 019 931
(109 C07% (17 (1200 (085 (076 (126 {096) ( 1.08)
Meun 053 0.32 061 (28 0.20 047
( 175 (093 (200) C143) (077 (169
Mean tor seasons 048 030
(158 ( 13
Mean for precondition treatments 0.50 G26 0352

Figures in parentieses indicate total length of sprouts per sucker cutting
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Notas y
comentarios

Los camellos como ganado lechero

Iavestigadores en lsraet estdn aplicando tecnolo-
gias avanzadas pars mejorar la productividad del ca-
mello beduino Reuven Yagil, de ia Universidad de
Ben Gurion, en Beersheba, cree que el camello es
ideaimente apropiado para resolver fas necesidades de
la gente en las partes dridas de Africa.

La leche de camella es rica en minerales y vitami-
nus, relativamente de bajo contenido de grasa y [dcil
mente digerible. Paraddjicamente, cuanto mds tiempo
esté sin tomar agua una camella, mds sguada se vuelve
su feche

Las camellas de Yagil, en el desierto de Negev y
en unas fincas en Pakistdn, rinden unos 40 litros de
leche por dia, con una dieta de seis a ocho kilogramos
de forraje. Esto es mucho mids de lo que podrian pro-
ducir vacas en un ambiente sim#ar; k1 leche de came-
lia también dura mucho mis

Tradicionalmente un rebafio de cameillos cubre
enormes distancias, comiendo sélo una pequefia por-
cidn de vegetacion de cualquier lugar. Debido a que
pueden alcanzar mayor altura y pueden comer los
brotes mds amargos v espinosos, dejando lo suficien-
te para una regeneracion, no compiten con las ovejas
en el pastoreo

Yagil opina que los camellos podrian ponerse en
corrales, proporciondndoles forraje cortado. Arbustos
del desierto, de crecimiento rdapide, que los animales
apetecen, podriazn ser plantados en una superficie
grande. Yagil ha experimentado con plantas hald-
filas, como el salt bushi (Atriplex), una gueno-
podicea, en el Negev. Esto permitirin que los
pastores se establecieran como cultivadores intensi-
VOS.

Yagil tiene algiin apoyo de gente de experiencia
en la Comision de Investigaciones de Alimentos y
Agricultura (siglas en inglés, FARM), fundada recien-
temente en Kenya por un antiguo médico aviador, Sir
Michael Wood Este organismo estd auspiciando un
provecto para instalar una finca experimental de ca-
mellos en el noroeste de Kenya Los investigadores

realizardn primero un censo para encontrar niicleos
de camellos apropiados para la cria v entonces formar
un hato. Finalmente podrdn iniciarse fincas v una es-
tacion genética

B! adiestramiento serd esencial si las téenicas de
Yagil para la cria de camellos van a ser puesias en
marcha. Normalmente una camella no se reproduce
hasta que ticne cinco a seis afios de edad y, entonces,
sdlo tiene crias cada dos afios. Inyectando hormonas
la criz puede injciarse después de los tres afios y repe-
tirse cada 18 meses (la gestacién dura mds de un afio)
La separacion del hijo de su madre, cuando tiene
sélo dos meses de edad, hace posible una produccién
y reproduccion mas continuas

Para acelerar la repreduccion de las mejores ca-
mellas, Yagil emplea la fertilizacidén in vitro y la im-
plantacion de embriones. Los medicamentos farma-
celiticos que aumentan la {ertilidad hacen que una
camella produzez 50 ovulos, de tal manera que 10
canellas pueden (tedricamente) engendrar 500 hijos
en 18 meses Sélo se necesita un macho El resto
puede ser beneficiade, cuando estd todavia joven y
tierno, para obtener carne.

A los criticos gue dicen que fas nuevas tecnolo-
gias destruirdn una enters forma de vida, Yagil les
dice que la sequia y la hambruna la han destruido ya
Las fincas ganaderas de camellos pueden proveer
muchos productos. Ademds de la leche y la carne,
con la iana se pueden hacer alfombras v frazadas, v,
con ¢l cuero, tiendas de campafia y productos de
teneria v talabarteriz. Adalberto Gorbitz
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