EFFECT OF SOURCE REMOVAL ON DEVELOPING SPIKE IN BLACK PEPPER

(Piper nigrum L)'/

P H KUMAR*
C SREEDHARANZ

Se enfatiza la importancia de las bricteas y las penuiltimas hojas en el desarro-
llo de la espiga de pimienta negra La remocion parcigl o total de las bracteas redujo
significativamente la longitud de las espigas y el nimero y el peso de las semillas. La
remocion parcial de las pendltimas hojas redujo significativamente la forma de la espi-
gu, aungue su eliminacion total no causc una pérdide mucho mds alta que la remocion

parcial

Introduction

epper {Piper nigrum L} is grown on the South
West parts of India. Normally the active growth
phase of pepper starts with the onset of mon-
soon The peak flowering of this crop generally
coincides with the incessant rains of the South-West
monscon. The tender leaves are normaily subjected
to these torrential rains and get distorted partially
or fully due to raindrop impact These distorted
leaves sometimes get infested with the leaf rotting
fungi (Phytophithora sp ) causing total damage of the
developing leaves (5) The extent of loss in yield of
the developing spike in that particular leaf axil is
not worked out. Hence, this study was undertaken
to assess the loss in vield of individual spikes and
yield contributing characters

Materials and methods

Defoliation studies were carried out on a 10 year
old pepper vine, var Panniyur-1, adaptling a 3 x 3
randomised factorial design, replicated thrice. Each
treatment consists of ten terminal spikes selected
randomly on the vine with uniform leaves The spike
bearing leaf is called bract leaf and the leal below
is called penultimate Jeaf. The schedule of defoliation
is as follows:
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Control (no defoliation)

Defoliation of half of the penultimate leaf

Defoliation of full penultimate leaf

Defoliation of half of the bract leaf

Defoliation of hall each of penultimate and bract

leaf

6. Defoliation of {ull penultimate leal and half the
bract leal

7. Defliation of full bract leaf

8 Defoliation of half penultimate leaf and {ull bract
feaf

9. Defoliation of full bract and penultimate leaves

L

Pefoliation was carried out during maximum stage
by removing exactly half the leal from distal end and
in other by removing the entire leal up to the base of
the petiole. The developing spikes below the bract
leal” were removed belore imposing the deloliation
{reatment.

Harvest of the spikes was carried out when the
berries showed purple red colour Length of the
spike, number of berries per spike, berry volume and
dry weight of spike were recorded and computed
statistically

Results
Data pertaining to the spike length, number of
berries per spike, volume of the berry and dry matter

of spike are presented in Tables 1 to 4

Spike elongation (Table 1) wus significantly
influenced due to the removal of bract leaf or pen-
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Table 1. Effect of defoliation on the spike length of pepper
{cm).

Penultimate leaf

Control Half leaf Full leaf Mean

Control 59 120 il8 132
Bruct Half leaf I3 114 129 119
leat Full teat 10 7 11 122 113

Mean 126 115 12.3 -

CD (0.05) tor main effects: 086
CD (0 03) for interaction effects: 1 21

uitimate leal. Removal of half or full bract leal
signiticantly shortened the spike (¢! 9 and §1 3 cm)

compared to its control (132 ¢m) whereas total of

penuitimate leaf did not have any significant effect.
However, removal of half of the penultimate leaf
significantly brought down the spike length to 115
cm when compared to its control (126 em) The
maximusm significant reduction was observed when
the bract leal alone was removed (107 ¢m) when
compared to its absolute control (15 9 ¢m)

Total or partial defoliation of bract leaf had a
significant effect on the number of filled berries
(Table 2) Total or partial removal of bract leaf
significantly lowered the number of filled berries
39 and 33 compared to control 67 Total o:
partial removal of the penultimate leaf also decreased
the number of filled berries. However, the reduction
was significant when only half of the penultimate leaf
was removed 53 when compared to control 66
The maximum significant reduction in the number
of filled berries 46 was observed when half each of
the bract and penultimate leaves were removed

The mean volume per berry decreased with the
increase in the level of deloliation {Table 3) Partiai
defoliation of the bract leal produced bold berries
(01494 ml)  foliowed by tolal  defoliation
{0 1405 ml) when compared to controt {0 1379 mi)
Such trend was also observed in the case of pen-
wltimate leat defoliation Partial defoliation recorded
0 1449 ml per berry followed by total defoliation
0 1427 mi when compared to control 0 1402 mli

Defoliation of bract leal or penultimate leaf either
partially or totally brosght down the yield of spikes
{Table 4) Increasing ievel of defoliation of the bract
teal incressed the loss in weight of the spikes
Removal of hatf of the bract leal vecorded & weight
of 321 g per spike followed by totai defoliation.
where the weight of spikes recorded signiticantly
lower values of 248 g Partial defoliation of the

Table 2. Effect of defoliation on the number of berries per

spike.
Penultimate leaf
Control Half leaf Fuillleaf Mean
Control 92 56 53 67
Bract Hulf leal 59 46 72 59
jead Full feaf 47 58 60 33
Mean 66 53 60 -

CD (G 05) for main effects: 9.2
CD (1 05) for interaction effects: 13 02

penultimate leaf significantly lowered the dry weight
of the spike 245 g when compared to its control
(354 g) Maximum loss in weight per spike was
recorded when total defoliation of the bract leaf
(237 g) followed by partial defoliation of pen-
ultimate leaf occurred The spikes gained maximum
weight of 524 g when neither of the bract or pen-
ultimate leaf either partially or full defoliated

Discussion

Defoliation of bract leal shortened the spike
length in pepper The severe reduction in elonga-
tion of the spike due to toluf defoliation might be
due to a depression in the nearest source strenght
When the source strength was increased by fifty per
cent by partial defoliation, a marginal increase in
elongation was observed. From the studies, it can be
concluded that increasing the source strength by
partizl deloliation over total defoliation did not
bring about any significant improvement,

Reduction in spike elongation due to partial
defoliation of the penultimate leafl was maximum
and the same trend was not exhibited when the
penultimate Jeud was fully defoliated As the distal
portions of the leaves are potent source of hormones,
especially suxins, a reduction in the source of
harmone might possibly involved in the shortening of
the spike during early development phases. Total
defoliution of penultimate leaf did not show much
reduction in spike length as that of partial defolia-
tion [t may be explained on the basis that a leal
below which, the defoliated penultimate leal acting
a5 a potential source. This infers that the penultimate
leaf js involved in the spike efongation

The reduction in length of the spike had a direct
role on the number of berries developed The reduc-
tion in the production of number of berries due to
partial or total defolistion might be due to shorten-
tng of the spike length Reduced number of berries
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Table 3. Effect of defoliation on the volume of berries (mli}).

Penultimate leaf

Control  Half leaf Full leat  Mean

Contral 0.14%1  0.1302 01345 01379
Bract Halifeat 01283 01711 0.1488 01494
leal Fullleat 01433  0.1335 01448 01405

Mean 0.1402 (1449 0.1427 -

Not signilicant.

Table 4. Effect of defoliation on the dry weight of spike (g).

Penuliimate leaf

Control Half teaf Fulileaf Mean

Controi 524 14 249 338
Bract Hall feat 29] 257 416 321
leaf Full leaf 2148 Y37 2.59 248

Mean 354 245 308 -

CD (0 05) for main effects: 048
Ci3 {0.05) for interaction etfects: £ 676

per spike helped in accumulating more photo-
synthates and resulted in bold berries indicating a
depression in sink strength

Total defoliation of bract leal” substantially
brought down the spike yield followed by partisl
defolistion when compared to contrel. i might
be due to a depression in the active photosynthetic
apparatus where from the photosynthates translocste
to the developing spike The role of nearest source
{leaf) to the sink has been well illustrated by Fastin
(2y and Egharveba ef al. (3} in maize and by Hall and
Brady (4) in capsicum However. the role of pen-
ultimate leal in berry vield is at fow puace compared
to bract leaf The substantiztive reduction in spike
yield due to partial defoliation was not carried out
when the penultimate leaf was totally defoliated
sugpesting that under cases of total reduction in the
nearest photosynthetic apparatus, the leal below

which. possibly invelve in active translocition of

photosynthates to the developing sink. Allison and
Watson (1) working with maize reported such a
phenomenon where the middle four leaves (fwo
above snd two beiow the ear} contribute approxi-
mately 50% of the total dry matter accumulated in
the ear and was confirmed by Eastin (2) working with
Y4C leaf feeding expents on maize He reported trans-
location of photosynthates cven from the third leaf
during ear developping stage

Summary

Phe importance ol bract leal and penultimate
leaves in the developing spike of black pepper was
emphasized. Purtial or total removal of bract leaf
signilicantly brought down the spike length. number
of berries and weight of berries Partiat removal of
peaultimate ieaf showed significant reduction in the
spike character However. totuf removal of the pen-
ultimate did not cause mujor loss as compared to
partial removal of it The rofe of bract and pen-
wltimate leaves was discussed at tength
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Resena de libros

POYTON, R 1 ed Tree planting in Southern Alrica;
The pines South Africa, Department of Forestiry.
1977 Vol 1.576p.

“Los pinos”, es el titulo del primer volumen. de
wny serie de tres que han sido publicados bajo ¢l titu-
lo comiin de “*Plantacidén de drboles en el Sur de Afri-
ca”. Este primer volumen representa una sintesis de
la investigacion silvicultural que sobre este género se
ha realizado en la regidn Sintetiza bdsicamente los re-
sultados de los trabujos que hasta 1976 habian venido
realizando Malswi, Rhodesta, Africa del Sur y Swazi-
land

Aunque el autor considera la obra como un inten-
so preliminar de compendiar lo que se habia venido
realizando en la regidon con ¢l género Pinus, con el
objeto de suministrar los fundzsmentos necesarios
para las investigaciones fuluras en campos mds espe-
cificos: realmente fa obra ¢y una revision bastante
completa, muy bien documentada. y perfectamente
ilustrada con lotografias muy claras de rodales de
cada ung de las especies de pino anualizadas

Con ¢l objete de presentar iz informacidn reco-
pilada en una forma mds [dcilmente asimilable, el
sutor divide este primer volumen sobre “*Los pinos”
en tres partes fundamentales

In la primera parte se describen en téeminos gene-
rales fas caracteristicas fisiondomicas, morfologicas y
anatomicas de los pinos en general Ademils, dedica
parte & da clasificacion, usos y caracteristicas silvi-
cutturales del género

La revision histdrica sobre la introduccién de los
pinos en la region indica que el Pinus sifvestris, P.
pinaster, y P pinea fueron las primeras especies del
género pluntadas posiblemente g finales del siglo 16
y a principios def 17 La mayoria de las especies fue-
ron introducidas en los siglos 18 y 19

Flasta 1976 en Malawi existian 30 500 hectdreas
plantadas con pinos, de las cuales el 78 por ciento
corresponden a P patule vy ¢ 10 por ciento a P
elliottii. En Rhodesia existian hasta 1974 un total de
58 259 hectdreas plantadas, de las cuales el 72 por
ciento corresponde a P patula, y el 18 por ciento

a P oellioitii Bn Africa del Sur existian hasta 1974 un
un total de 538 930 hectdreas plantadas con pinos,
de las cuales ef 47%  era P patula, 24% P elliottii
v 9% P radiata, En Swaziland hasta 1972 se habian
plantado 65 129 hectdreas, y de éstas el 79% era P,
patuda, y ¢l 14% P elliottii,

Claramente sc obscrva que el P patula y et P
efliottii han sido las especies mds extensivamente
plantadas en la region

Lu segunds parte del libro que ocupa el 86 por
ciento de las 576 pdginas, estd dedicada a describir en
detalle y en orden alfabético las 48 especies, y algunas
variedades mds exiensivamente plantadas en los cua-
tro paises que conforman el extremo sur de Africa.
En esta seccion cada especie en particular es estudiada
desde el punto de vista taxondmico, caracteristicas de
ias zonas de origen, hibitos de crecimiento del drbol y
usos de la madera. Se describen los trabajos y resulta-
dos obtenidos en los diferentes sitios en cada uno de
los cuatro paises donde la especie ha sido introducida.
Lsta revision es complementada con datos tabulados
en fos que se resumen por pats, la localizacién, clima-
tologis. suelos, crecimiento y rendimicnto de cada
especie.

Como resultado del exhaustivo andlisis de cada una
de las cspecies, la tercera parte del libro presenta una
serie de conclusiones v recomendaciones generales y
especificas. sobre investigaciones futuras Estas deben
ilegar a complementar la informacidon hasta ahora
obtenida, con el objeto de poder legar a definir en
forma mds precisa, los requerimientos eddficos, climd-
ticos v silviculiurales de las distintas especies para los
diferentes sitios. En el momento en que se logre iden-
tificar 1a o jas mejores especies para los sitios disponi-
bles para reforestacion; en este momente, podrin dar
inivio programas de cstablecimiento de plantaciones
a gran escala sobre bases mds firmes. Estas plantacio-
nes vendrin a llenar las necesidades del creciente
mercado de productos de madera en la region

Para las especies mds ampliamente plantadas se
sugiere continuar en unos casos, y en otros, iniciar
pruebas de procedencias para seleccionar las mejores
fuentes de semiila. También se sugiere el estabieci-
miento de rodales semilleros, v ia localizacidn de &r-
boles superiores; como una forma de incrementar el
readimiento de las futuras plantaciones
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