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1. INTRODUCTION ..

One of the persistent worrles of the banana growers
the world over has been and continues to be the lack of
quality planting material in sufficlent number. In the
Central American countries, there are very extensive plantae
tions and as such, nurseries exclusively devoted for genera=-
tion of planting material are in existence. In other countries,
the planters bulk their population, at the same time harvesting
economic yields. In such cases, as has been pointed out by
Osborna (1963), the rate of sucker production and the total

number of suckers produced assume great significanca.

Since the adible cultivars of banana are vegetatively -

parthenocarpic. and- effectively seed sterile (Barker and
e — — -

Simmonds, 1951), banana is universally propagated through
suckers, Except in very rare cases (like *Nendran' cultiva=
tion on leased lands), thres-to four-month old.sword suckers
are recommended (Nayar, 1962; Simmonds, 1966) due +o the -
superior performance of the resultant plante as compared to
those from older sword suckers or water suckers of different
ages.

~ When new materisl 1is generated, multiplicatlon can be
effected, rather rapidly, through the use of corm bits (Nayar,
1962; Simmonds, 19663 Berrill, 1960), by adopting the methods



Suggested by Hamilton (1965), Ortiz and Fierro (1976),
Ezhumsh et al. (1977) or by resoriing to nurseries (Wright,
1951}, If the resultant propagules are weak, they can be
upgraded (Ndubizu & Obiefuna, 1982).

In developing countries like India, fruit production
and expansion have to occur concurrently.‘Periodical removal
of the suckers (Wright, 1951; Gregory, 19523 6sborne,.1965;
Satyénarayapa et al., 1980), adopting wider spacing in the
initial years to promote sucker prodﬁctiﬁn, methods of Barker
(1959), Ascenso(1967) and application of growth substancas
(Annadural, 19763 Anbazhagan, 1978; Annadural and Shanmugha—l
velu, 1978; Ravichandran, 1983) have been found to be useful
to e¢nhance sucker production. Surprisinogly, the effect of
these sucker enhancement treatments on the performance of the
mother plants has not been assassed, except by Ravichandran
(1983). |

’

Although 1t 1s known that banana clones differ in
their suckering ability (quantity and quality-wise), sufficien
data have not been generated with regard to the natural sucker-
ing abilities of even tha 1mportant.clones. Simmonds {1966)
has clearly pointed out thls lacuna. ; ‘



Thus, assessment of the natural sucker'producing
ability of the important cultivars of Kerala and standar
disation of a method thst would increase the sucker pro-
duction (both quality and quantity-wise) without much
deloterious effects on the mother plants were considered

assential.

As such, investigations wera carried out during
.1983-8% to assess the natural sucker production in seven
‘of the important cultivars of the State and to standardise
a method that would generaté a large number of sword suckers

without much deleterious effects on the mother plants.
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9, REVIEW OF LITERATURE

One'maj§r problem in banana production can be the
lack of sufficient planting materials. This problem arises
bacause banana is parthenocarpic and planting materlals sre
11mited1to the suckers or rhizomes. Efforts have been made
to find ways to increase sucker production in order that the
requirsment of planting materlal can be mst., Nurseries,
excluslvely devoted to0 generation of planting material
(Simmonds, ;966) would be practical in the Central American
countries where the banana plantations are-in extenslve scale,
However, in countries iike India, increasing the yleld of
suckers without relevance to the production cf fruits may not
be acceptable to ?he farmers., As has been pointed out by
Simmonds (1966), the planters' chief worry would be how to
make the crop pay whilé bulking the population, Under such
conditions, the raté of sucker production and the total number
of sgckers produced assume slgnlficance {Osborne, 19631. An
attempt has been made in thils chapter to review the extant |

literature in these and related aspects.

- 2.1, Types of planting material

Simmonds (1966} and Wardlaw (1972) reviewed the
terminology of the planting materials used in the different



parts of the World, There are two types of sudkers, the
sword suckeré or spears (suckers with a wgll—developed base,
pointed tip en@ Narrow, sword—shapéd'leaves in the_earl§‘
stages) and the water sucke:s or umbﬁellas (sg;ll, under=
véi%ed suckers with slender pseudostem, bearing broad leavss).
Very young suckers bearing only scale leaves are ca}leé
"paspers” or "sitters", Large corms %hat_ban be cutlihto
"bits" or pleces (e;ch containing a bud or an "eye®) are
called "heads" (sometimes, "bull heads"), The pleca of
pseudostem discarded from a head is called the "cabbage®,

The main growing point of a shoot is called the heart®,

Universally, banana 1s propagated through suckers
(offsets). The edible cultivars are vegetatively partheno-
carpic and offectively seed sterile (Barker and Simmonds,

1951}, since the ovules atrophy (De Langhe, 1969).

The material preferred to for planting varies widely
in the different parts of the World. In West Australia,
" spear points" (which would be classified as “"peoepers®) are
preferred to the other types (Barnett, 1947). In Israel,
Opéenheimer and CGottreich (1954) recommended well grown water

suckers. In Martinique, according to Daudin (1985), heads



of plants which have flowered are preferred to the maldens.
Daudin further stated that sword suckers are to be used as
little as possible and should be regarded as the last resort,
By contrast, in Jamaica, bits of large corms, maldens and
sword suckers are considered satisfactory planting material,
water suckers and peepers being rejected (Simmonds, 1966),
Nayar (1962) recommended cutting of the parent rhizome 1nto
two (1f.1its diameter is between 4,5 and 7.5 inches) or four
(11 1ts diametqr is mqre than 7,5.1nches) pieces and using
the'biﬁs fo; plantiﬁg, However, this method has been adyo-_
cated only ﬁhen planﬁiﬁg material 1is scaice. The.genaral
recommendation was, however, to plant three-to four-month

old sword suckers +o take advantage of thelr precosity and
heavier yialds as compared o the water suckers (Nayar,'l962).
Whén banana {particularly *Nendran') is grown on leased lands
{(leased for a period of one year), older suckers are sometimes
used for taking advantage of the earlv yield, ‘oeven at the cost
of a possible yleld reduction,

2,2, Performance of the different types of planting matorial

Thelusé of sword suckers has been so widely accepted

that comparative evaluation of the performance of the different
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types of planting material has been limited.

The data generated by Gregory (1952) revealed that
paepers took 433 days to shooting as compared to 381 days .
taken by large\sword suckers, Tﬁe bunch welght was also more
(6.6 kg Vs 6.3 kg) when sword suckers were used as the propa=-
gules, Malan (1953) found that the plants raised from old
fruited stems came to bearing earlier than those from suckers
or rhizomes, OCppenheimer and Gottreich (1934) who compafed
the performancé of sword and water suckers observed that sword
suckers flewering late, bore heavier bunches of better grage.
Bhan and Mazumﬁar'(1956) using butts (either whole or cut
into two or four equal bits) from fruited and non=fruilted
plants observea that the initlal growth was fastest in plants
producaed by whole butts of fruited plants and slowest in
those produced by quarter bits of non-frulted plants, Howaver,
the ultimate growth and number of hands per bunch were not
affected by the type of planting materilal. As'such, corms
from plants that havh‘already prbduced bunches have been pro=
ferred (IFAC, 1957), the next best belng corms from maiden
suckers (plants about to shoot bunches). Bartolome and

Sargoman (1958) who compared three kinds of banana planting



material (young sucker, old sucker and rhizoms bit) could

not observe significant differences in fruit yleld and
shooting capacity due to the planting material. Berrill
(1960) observed that pleces of Cavendish corms (0,5 to

2.0 kg in welght) were better planting material than the
suckers (25 to 96 cm girth), because the former produced a
more uniform stand of vigorous and heavier bearing plants
than the latter. Champion gf al. (1962) compared young
suckers with terminal buds and rhizomes of adult plants
before and after flowering with laterél buds either active

or dormant, with or without 2 portion of pseudostem attached,
The best results were obtalned with rhizomes baéring a

single well developed side shoot each and retaining about

.20 cm of .the pseudostem that had already flowered. Nayar -
(1962) reported that sword suckers (of "Monthan' and 'Poovan')
flowored and frulted earller than the water suckers.Srivastava
{1963) concluded that sword suckers of 'Basral’® banana were
more vigorous and produced bilgger and heavier bunches in 1l
months than what its water suckers did in 15 months. Accorde-
ing to Simmonds (1966), whenever possible, deep suckers

(sword suckers) should be chosen for planting. Trochoulias



{1966) recommended the use of large and medium spear points
(sword suckers), as they produced bunches more quickly than
the other types of planting materlal., Kalle and Sunarjono
(1974) compared malden suckers with peepers, corms and bits.,
They concluded that the use of bits resulted in highest
quality bunches with the highest number of hands per bunch .
and the greatest bunch woight, Kalkarl and Amankwsh (1977)
compared three types of planting materiéi {sword suckers,
maldens and bits) of three sizes (small, medium and large)
of the cultivar '™Blata Kwada' during a 23-week perlod, ‘The
sword suckerswere found to be the most suitable type, emerg-
ing early, giving the largest leaf area and producing the
most vigorous plants. They were, however, found to be poor
in suckering and thus, inferior to the maidens for ths multi-
plication of new clonal materlal. Blts were found to be
poor in growth and development. Ke and Ke (1980) who com
pared the suckers and corms of Giant Céﬁendish' banana
found that thé suckers ylelded earlier and produced heavier
bunches than the corms. Chattopadhyay et al. (1980) compared
four-month old sword suckers, 10 to l5«day old peepers and
2,0 kg split rhizomes of Cavaendish banana varlety "Giant
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Governor® ., The height and girth of the plants were
relatively larger when suckers were used as the planting
materials. Suckers, in general, were found to produce more
number of lsaves, irrespective of the planting time., Early
flowering and frult maturity as well as heavier bunches wera
observed in the plants ralsed from suckers as compared to

those from peepers and rhizomes.,

2,3. Influence of the size of the provaqules on production

As regards the influence of the size of the planting
material on the performance of the resultant plants, the

raports avallable are of contradictory nature,

Small suckers (not peepers) have been recommended as
nlanting material (Jamaican Dep. Agri,, 1952), since no diff-
erence in yleld was observed between tall and short sword
suckers., However, Oppenheimer and Gottreich (1954) cbserved
that a difference of as little as onas foot in the height of
the suckers markedly influenced the time of flowering of the
plant crop and hence, the yleld. According to them, small
suckers, flowering late, gave better grades; but lower yields,
Large suckers proved superior to the smaller ones on account

of their favourable influence on flowering, bunch weight and



subsequent sucker producticn. They pointed out that,
ideally,; the sucker size should be related to the planting
time and the weather, and as such, later the planting, the
bigger should be the sucker (in areas subjected to winter
chilling). Nagpal et al. (1958) favoured the use of large
planting material since in thelr trials, six-month old
rhizomes gave higher yields than the two-month old ones.
According to El Mahmoudi {1961), the best method for pro-
duction of suitablé, vigorous suckexrs for a plantation is
to plant 20 cm tall suckers at 75 cm x 7% cm in' a nursery.
A comparative trial conducted by Neyra and Carranza (1972)
included tﬁree sizes of corm (3.0, 5.0 and 7.0 kg) and three‘
heights of sucker (0.5, 1.0 and 1.5 m). The corm piesces of
5.0 kg weight gave the highest yield and largest number of
hands per bﬁnch. Further, the resultant plants were tall,
vigorous and early in yielding, Suckers (1.5 m tall) took
496 days to reach the harvest whereas the corm pleces (7.0
kg) took a long time to yleld, requiring 554 days to shoot.
Summarising the available information, Purseglove (1975)
concluded that the size of the planting material will have

some effect on the rate of development; small propagules
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taking longer. He, however, added that the size of the
propagule had little or no effect on the size of the resuls

tant bunches.

2.4, Influence of tho age of the nropagules on production

Past research has not clearly brought out the
influence of the age of the propagules on the growth and
vielding abllity of the resultant plants.

Bhan and Mazumdar (1961) compared the performance of
suckers of four age groups (newly emerged, 2-month old, 3~
month old and 4-month old)} in "™abuli' an? "™Martaman! varie-
tles planted 1in the monsoon and autumn seascns. In the case
of }Kabuli' variety, the foure-month old suckars planted in
the autumn cropped the earliest; but produced the smallest
bunches. The three-month old suckers recorded the largest
number of hands and fingers, glving the highest yield. In
the "™artaman' varlety, the age of tha suckers did not exhibit
significant influence on the days to flowering, number of
hands and fingers, and yield. Jagirdar and Hussan (1968)
who conducted a five-year experiment observed no significant
difference in the growth and fruit preoduction of banana raised

from suckers of l¥%, 2% and 3} months age. Nasharty ef al.



(1969), using suckers of d;fferent age and size, could not
£ind any difference in the growth and fruit production of
the resultant plants.

2.5. Suckering abilities[gualities

Although it is known that the banana clones differ
in thelr suckering ability (quantity and quality-wise),

sufficlent data have not bheen generated.

According ‘to Cshorne (1963), suckering qualities play
an important part in arriving at the system of management:
that is adopted 1n order to satisfy the marketing requirement
for the fruit and the rate of expansion} when a new clone is
being eétablished. The.féte at which suckers are produced
and the t;tal number produced are thus of significance in
assessing the potentia;ities ¢f any banana clone for commer
clal acceptance. (Simmonds (1966) reported that differences
exist between the clenes in their capacity to produce suckers.
However, he observed that data on natural sucker production

by the different clones are lacking.

Wills and Berrill (1553) opined that persistant
appearance of sword suckers is a sign of plant vigour. Accor-

ding to Nayar (1962), the production of water suckers in
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abundance is a sign of unhealthy banana clump. He observed
that the clumps which are old, over crowded, lll=managed.
and growing in shaded places aie likely to produce more
water suckers, He added that brgad leaved suckers are nor-

mally not produced by healthy baﬁagg.clumps.

Balakrishnan (1980) observed a strong correlation
between the number of developed buds on the corm at planting

and the number o0f suckers produced.
2.6, Growth of the suckers

As early as in 1911, Cook observed the depth of origin
of the bud to be significant in determining the type of the
suckers, He concluded that the buds of deep origin_bear the
-narrow leaved sword suckers and the buds that develop at or
near the soil surface, the broad'leaveg water suckers, Accord=
ing to Simmonds (1966), the rhizome system of banana is sympoe
dial, He stated that the buds by which growth of the sympodium
1s carried on tend to be borne on the middle and upper parts
of the parent corm. Nayar (1962) had earlier observed the
attachment of the sword suckers to the parent rhizome to be
closer and firmer, facllltating efficient drawal of nutrients

from the parent and the build up of a more robust pseudostem.



- 15 =

Simmonds (1966) opined that water suckers oriéinate SUPRT'=
ficially. De Langhe (1969) observed that the banana rhizomes
regularlvldevelop new buds from which suckers arisa, Accorde
ing to him, a sucker consists of an ever increasing series

of long leaf sheaths telescoped into each other. Turner
(1972) defined suckers as lateral buds that had swollen to

protrude more than 1.0 cm from the surface of the corm.

The growing point commences a lateral bud opposite
the leaf axll of the parent corm which will be microscopically
evident about ten leaf bases away from the apical meristem
(Barker and Steward, 1962). After the formation of twelve
leaves, the lateral bud begins to produce primordial leaves.,
The young bud then commences to grow through the cortical
-zone of the parent and an extension of the internal zone is
lzid down (Champion, 1963). Before reaching the external
limits of the cortex, the lateral bud will have numerous
scale like leaves. As the bud grews, each new leaf becomes
larger than its predecessor, The new bud grows horizontally
for four to flve inches from the parent corm and then grows
vertically. On reaching somewhere near the soll surface,

the growing point stops vertical growth until flowering



commences. During this period, lateral growth of the new

corm and psoudostem is evidaent.

Suckers dorive their nutrition from the mother plant
in their early stages. Once the photosynthetlcally active

green leaves develop, the suckers synthesise their ocwn food,

32

Walmsley and Twyform (1968) showed that P¥° readily moved

from the mother plant to its suckers and yice versa. Balae
32

krishnan (1980) also recordsd similar movement of P> “ in

‘Robusta' plants. He further observed that the movement of

52 Rajoevan (1935)

P32 declined with increasing age. Usling P
proved the exlstence of translocation of nutrients from the
mother plant to its suckers, after the harvest of the former
(whether half or the entire pseudostem of the mother plant

- was retained).

2.7, Influence of genomes and ploidy on sucker production

‘ Differential behaviour of the clones belonging to the
different genomic groups has been observed by many workers.
As early as in 1945, Venkataramani reported more number of
suckers in the balbisiana derivatives and less number in the

derivatives of accuminata. Simmonds (1962) observed tha% with

an lncrease in the balbisiana genome in the constitution, the



sucker production ability also increased, He, however,
indicated that among the c¢lones of similar genomes, varia=-
tions may occur due to the differences at sub-specific

level. Chakrabarty (1977) recorded greater production of
suckers in 'Monthan' (ABB) and fRobusta' (AAA) than in the
other cultivars., On the contrary, Alagiamanavalan (1979)
obtained profuse suckering in the cultivars of AA genome
{among which 'Sanna Chenkadali'! produced 20 suckers, followed
by ™atti® with 16). In the diploid cultivars of AB genome,
*Yumman' and "Wennettu Kunnan' produced large number of
suckers. Balakrishnan (1980) reported that the nure accuminata
cultivars 'Anaikomban' (AA)}, ‘Robusta' (AAA) and "Wather!
(AAA) produced comparatively mors number of suckers than %the
hybrid derivatives., However, "Monthan' (ABB) produced more
suckers than 'Robusta' {AAA)., Ravichandran (1983) obtained
the highest mean number of suckers (20,7) in "™onthan'(ABB).
‘Robusta' (AAA)} and ‘Poovan' (AAB) produced 15.2 and 13,9
suckers, respectively. Ravichandran observed that as the
proportion of 'B' genocmes increased, there was a proportionate

increase in the production of water suckers,

The ploidy level of a clone is also known to influence
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i4s suckering ability. OGregory (1954) compared 'Lacatan!?

and '1877!' ( a tetraploid). The tetraploid produced only

70 to 20 per cent of the suckers produced by *Lacatan'!,

Dumas (1935) and Turner (1972) observed early suckering in
diploid and triploid bananas and attributed this to the early
release of lateral buds from the dominance of the mother
plant, Balakrishnan (1980) in his studies with eight cultie
vars found that sucker production was indirectly proportional
to the level of their ploidy. In his studies, the diplolds
produced the largest number of. suckers and the tetraploids,
the lowest. HMHe found the triploids to be inﬁermediate in
this respect.

2.8, Sucker production Vs stage of growth of the mother nlant

Summerville (1944) recognised four phases in the
growth of the banana plant. Accofding to him, the first two
stages (I a and I b) were distinguishable only on physiclo=
gical basis and constitute the vegetative phase. Flaral (II)
and fruiting (III) phases followed. He further stated that
each stage is dependent on the preceding one. Wright (1951)
observed that in 'Lacatan' banana, more than half the suckers

produced by a plant were produced during the last four months
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of the crop (1ncludin§ ﬁha'fruiting period). Turner (1971)
found that in the triploid Willaim Hybrid', the highest’ __
percentage of suckers was obtained during the last four
"months of the crop while in the others, more suckers were
producea between the 15-leaf stage and flowering. Bélakrish-
nan (1980) also observed maximum sucker production betwaen
the 15-leaf stage and flowering in all the varieties studied
.. by Him, exceb£ in the shy subkering tetraploids 'Hfbrid'
Sawali' and 'Klua Tepared' in which thé sucker production
was rapld after flowering, Ravichandran (1983) found fhat
though suckers weré harvested at the five stages, the maximum
number of suckers were hervested in stage 2 (7% months after
planting). He attributed the subsequeﬁt reduction to the N
diversion of ﬁutrients for ‘the floral differentiation taking
place within the mother plant.

With régard to the quality of suckers also, differcne
ces have been observed vis a vis stage of the crop. Water
suckers appeared more in the later stages and this has been
ascribed as due to the impedance in the translocation of
nutrients from the mother plants to the suckers (Wardlaw
ot al., 1939; Summexville, 1944; Simmonds, 1962) which forces

h
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the suckers to produce broader lamina for their own

survival.

2.9, Increasing sucker production’

Attempts to Increase sucker production have been
made by several workers in the important banana growing
areas of the world. Depending on the objective ie, whether
-rapld multiplication of a new clonal material alone is
desiTed or whether the enhancement of sucker productibﬁ'is

to be combined with fruit production, the methods vary.:

2.9.1, Rapid multinlication of new clonal material

Selectlion of healthy rhizomes with a diameter of 20
to 25 Cmy splitting them into several pieces (each contain-
ing a good bud) and planting the pleces in a propagator
vielded as much as 14,2 suckers per corm (Jamalcan DepiAgri.,
1952), From French Cameroons, Borel (1952) raported that
cutting back the 'Gros Michel' pseudostem to 0.6 m‘above the
collar afte; fruiting (mattocking) gave increased sﬁcker DT O
duction. "Goosenecking” (notching the top of the pseudostem
of the leading plant before fruitiﬁg,:practised in Jamaica)
results in the destruction of the crown and is believed *to

stimulate sucker production. Wright (1950), however, showed



that'this practice was ineffective in stimulating sucker
production and was, indeed, harmful in so far as it caused
the death of the mother plant. Based on hls trials with
totraploid bananas, Osborne (1963) also arrived at the

same conclusion regarding the practise of hgoosenecking“.

A similar technique for the rapid multiplication of the
cultivar 'Basrai'® was described by De Langhe (1961) in

which six-month old mother plants were cut off at the ground
level. The central bud was then eliminated to accelerate
the development of the lateral buds, Suckers were periodi-
cally harvested when they were .20 to 30 cm tall. By this
method.'six to eight suckers per mat could be obtained

dufing a period of six months. [ﬁamilton (1965) obtiained as
much as 130 suckers per corm within six months.'by destroy=
ing the apical meristem of the corms to induce axillary bud
formation, planting the corms in a rooting medium and rooting
the plantlets arising out of the adventitious buds. - However,
the resultant propagulés were small and weak, requiring con-
stant supervision. Ortiz and Fierro (1976) observed that
removal of the apex with a modifled cork borer would ihcrease

the sprouting of suckers. They odpined. that this method
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could bs used for rapid'multipliéation of new clones,
Ezumah gt al. (1977) obtained 3159 suckers (required for
planting 4.45 ha) from 18 original rhizomes within a lé-
month period hy planting the large rhizomes in boxes

£1lled with soil/vermiculite (in shade or in humidity
chamber), detaching the suckers and planting them 4in a

fiold hursery or in cans, followed by transplanting them

to commercial fields for subseguent sucker production there,
Gopimony and Kannan (1978) who irradiated "Nendran' rhizomes
with doses of gamma rays (1.0 to 8.0 Kr) observed that pro-
duction of ‘suckers from the irradiated side of the rhizomes
' was reduced by all the treatments, especlally by doses above
4,0 Kr. Sucker production from the opposlte side was, how
ever, not affected, Sucker survival on the irradicated side,
four months after planting, was markedly reduced by doses
above 2 Kr; but on the opposite side;, they observed little

difference.

_ A method of upgrading the weak prdpagulés was descrTie-
bed by Ndubizu and Obiefuna (1982). Some paeepers (of about
200 g welght, emerging from the ground and having onlf scale

leaves) wers retained on the mat and the others were separated
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and grown in polybags or in a nursery. These, after four
to flve months; were found to be excellent preopagation

material.

Iin countries like Jamaica, nurseries with the sole
objective of producing maximum'possible vield of suckers
for di#tribution to the planters are in exlstence., In
such cases, frult production in the nurseriass is considered
irrelevant. Wright (1951) observed.thét since more than
half the suckers produced by a plant were produced in the
last four months of the crop (during ﬁhe fruiting period),
the nursery plants should also be allowed to grow to fruit-
ing stage, even 1f the frult yield is irrelevant‘or virtually

a wastoa,

. 2,9.2, Combining the nroducticn of suckers and fruits

Methods that would increase the yield of suckers
without relevance to the production of fruits may noi be
acceptable to the banana growers of India. Combination of
fruit and sucker production would facilitate fruit produce
tion and expansion concurrently. Periodical removal of the
suckers, alteration of spacing, subjecting the mother plants

to different sucker enhancement treatments (including appli-
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cation of growth substances), etc. have been attempted with

this goal in mind,

2.9.2.1. Periodical sucker removal

Wright (1951) qbserved that removal of the suckers
at pegper stage resulted in an increase in sucker productioh,
upto 7.9 per mat in 'Lacatan' banana (average of three densi-
ties 640, 1450 and 2610 plants per acre). On the contrary,
ﬁhe removal of suckers at the sword stage yielded only 5.6
suckers per plant. However, ﬁe cautioned that the peepérs
are'delicate olanting material and cannot be directly dis-
t;ibuted to the planters. Further, peeper removal c¢an make
the parent plant sﬁsceptible to blow down by wind, In a
series of sucker removal treatments, Cragory (1952) also
obtained higher yilelds of planting material in peeper removal
than in the removal of suckers at a later stage of develop-
ment. GCregory added that peepers were not sultable for comm=
erclal planting as they exhibited delayed production and
poor yields., Osborne (1963) found that the tetraoloid
"Bodles Altafort?!, which was roughly equal ﬁo Lacatan' in
sucker production by the heading back method, was much mere

productive if the suckers were remcved at two-month interval.
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"Lacatan' thus gave 8,7 éuckers per plant per year and
'‘Bodles Altafort!', 11,3, He stated that when frult and
'sucker production are combined, an annual multiplication
rate of five suckers can only be expected. According to
him, an annual multiplication of roughly ten times is
about the limit for the method described hars., Osborne,
howevér, supported the view of Wright (1951) that such
plants needédlpropping. According to Satyanarayana gt al.
(1980), periodical removal of ‘Karpoora Chakkarakeli !
suckers (at five or six-week interval) by digging them out
with a portion of corm significantly increased the number
of suckers pr%duced per plant {17.03 and 14.4 suckers,
against 4,99 under the normal practice of pruning back the
suckers at tha ground level), besides hastening flowering

and increasing the yield by 12,0 per cent.

2.9,2.,2. Spacing of the mother plants

Wright (1951) observed that while net sucker/ha
(number of suckers produced minus number of suckers used for
planting) can be incroased within limits by wider spacing,
economic density has to be followed for obtalning heavy
yields, He, iherefore, recommended change of planting density
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from year to &ear, starting in the early stages with a low
density (to promote suckering) and increasing to high den-
sity limits after a fow years when relatively abundant
quantity of planting matérial has become available.

2.9.2,3, Sucksr enhancemegt trecatments

Barker (1959) obtained a 20,6:1 ratio of multiplica=
tion, after six ﬁonths, by forced suckering and digging out
- of ycung-Sﬁckérs (when they attained a trimmed weight of -
0,68 kg and a height of 60 to 90 cm) from the mother plants.
Suckering was forced by stripping the older leaf sheaths‘
from the pseudostem for exposing the buds -at the base, The
leaf sheaths were divided lengthwise and the halves pulled
sideways and upwards to oxpose the basal buds, The buds were
then ringed with a sharp knife to prevent damage to it when
the next sheath was removed., Two to three sheaths were re=
movéd' s6 that the last exposed bud was 2,0 cm in size (as
big as a thumb nail), Soil was heaped around the stem just
covering the buds. The operation was repeated avery two.
weeks. Ravichandran (1983) tested this method under Coimba=
Fore conditions and could obtain a mean multiplication ratio

ofﬁonly 13.3:1, He argued that the exposure of the tender
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buds, ringing them and then heaping soil over them

invariably killed or dried up the young sprouts.

Asﬁenso (1967) developed a simple technigque for the
rapid ﬁultiplication of 'Grbs Michel ' banana. Mother plants
were earthed up and fertilised with nitrogen (@ 720 g
ammonium sulphate per plant per year in four equal dress-
ings) to force suckering, Young suckers were detached when
they attained 25 to 30 cm height and planted out at a spacw=
ing of 1.5 % 1.5 m, regularly watered and fertilized with
ammonium sulphate. By this method, a multiplication rate of
15,5:1 was obtained after nine months, the range being 9.0
to 30.0. C&ccording to Ravichandran (1983), although sucker
production in banana is mainly a function of iploidy, it
could be stepped up through suitable agronomic techniques.,
0f the different techniques he tried, Ascenso's method géve
a meéan multiplication rate of 16.9:1. The method also re=
corded the least number of water suckers, besides giving good
plant vigour, ecarly shooting, short maturity periocd, good
grade and heavy yield.

2.9.2.4, Application of growth substances to step up sucker
production

Modification of plant growth by chemical means conti-
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nues to interest the plant scientists. Among the growth
substances, 2-chloroethyl phosphonic acid (ethrel, athephon)
has been founa 40 be useful for stepping up sucker produc-

£ion in banana, pineapple, etc..

Annadurai (1976) reported increased sucker production
in "onthan' consequent on ethrel (250 ppm) application. .
Anbhazhakan (1978) recordad similar results with 350 ppm
ethrel in 'Poovan', ™Monthan' and 'Nendran' banana. Annadural
and .Sbanmughavelu (1978) reported stimulated sucker p‘ro.du‘c-‘
tion in "Monthan' on the application of ethrel. In Ravi=
chandran (1983) 's studies, ethrel 400 ppm proved betiter than
the other treatments (Ascenso's method and Barker's method)
with respect to sucker preduction. However, the proportion
of water suck;rs was found to be increased. Ethrel, parti=-
cularly at the higher concentrations, reduced the plant

vigour besides lowering the bugch characters.

In pinéapple cultivars'C,yena Lisa' and 'Sugar Léaf;
Salaza and Rios (1971) and Norman (1975) observed that eihfel
interfored with the formation of slips and éround suckers.
_ Kender et 2l. (1968) obszerved a marked increase in
rhizome production in blusberry plants as a result of ethrel

application.
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2,10, Other effects observed on ethrel application

Ethrel (2-chloroethyl phosgphonic acid) has shown a
wide spectrum of regulatory effects on plant growth, Lockard
(1975) reperted that in banana, ethrel retarded the vegeta-
tive growth, besides causing epinasty. Annadurai (1976)
found that ethrel 250 ppm induced early shooting in "Monthan',
Anbazhagan (1978) recorded significant reduction in the pseu-
dostem height and leaf area, and delayed shooting (the grea-
test delay being with 350 ppm e¢threl) on ethrel application.
Annadurai and Shanmughavelu (1978) observed that ethrel
(ethephon) at 250 or 590 ppm applied to 3-month old banana
suckers (from 60 days after planting to flowering)stimulated
sucker production., However, the chemical retarded the plant
growth, delayed the flowering and reduced the bunch weight
(by 51.8 per cent). The treatment did not, however, alter
the chemical composition of the fruits.

Cooke and Randall (1968) found that ethrel rotarded
the vegetative growth besides causing epinasty of the pinec-
apple leaves, Edgerton and Greenhalgh (1969), and Ketchie
and Williams (1970) also observed retardation of the vegqo=
tative growth of pineapple, on ethrel application. In ﬁhe



pineapple cultivars 'Cayena Lisa' and 'Sugar Loaf?, $glaza
and Rios (1971) and Norman (1975) observed significant re-
tardation of vegetative growth, on application of ethrel,

In 'Co 1! variety of papaya, Alagiamanavalan (1971)
reportdd that the production of leaves and the leaf area were’
not appreclably affected by ethrel., ©On the contrary, Selva-
raj (1972) observed 80 to 100 per cent reduction in the leaf
number at the early stages, on application of ethrel. However,
such inhibitory effects were not significant during the later

stages.

Kender et sl. (1968) reported that foliar spray of
ethrel to low bush blueberry decreased the length of the stem
and increased the number of the rhizomes. The spray caused

injury to the leaves,

In mango, Chacko et al. (1972) demonstrated théi Spray=-
ing ethephon at 200 to 2000 ppm advanced thé flowering of the
mango variety Langra in the 'on' year by 15 to 20 days. During
the 'off' year, while the untreated trees did not flower, the
trees subjected to ethephon 200 ppm sprays exhibited early
and heavy flowering. The untreated trees did not flower at
all. Pandey et al. (1973) sprayed ethrel 240 ppm at 15-day
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irterval on éfeviously bearing branches.of 'Dashehéri'
mango. Thoy observed that 87.5 per cent on the sprayed
shoots differentiated frult buds whereas only 5.0 per cent
of the untreatod (control) shoots did so, When sprayed
on previously non-besaring branches, 80 per cent'of the
shoots flowered (as agalnst 75 per cent in the unsprayed
branches). Chacko et al. (1974) found that ethephon at
1000 ppm sprayed five times at weekly intervals induced
heavy'fiéwering in ringed and non-ringed juvenile‘mango |

séedlings.

| Proébsting and Will (1973) reported that ethephon
delayéd blossomlng in sweet cherry by three to five days.
In several stone fruits including sweet cherry and plum,
Dennis (1976) observed delayed blooming consequent on ethe=
phon applicapion.

2.11, Correlatlion between growth parameters in banana

Simmonds (1966) rocorded significant corrolation
between the numbar of leaves at shooting and yleld, as wéll
as between the girth of the pseudostem at 1,0 m height and
yvield,
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Annadurai (1976) and Anbazhakan (1978) observed
negative correlation between the height of the plants and
sucker production. In the studies conducted by Balakrishnan
(1980), the bunch characters did not show assoclation with

the number of suckers producad,



Matervials and Mlethods



3. MATERIALS AND METHCDS

3.1, Cultivera

The cultivars sclected for this study were:
Palavankodan /Musa (AAB group) 'Palayankodant/

It is a tall and stout varioty with large leaves and
heavy bunches. It is also the commonest variety cultivated
throughout South India. The distingulshing characters are
the rose=pink colouration of the outerside of tho midrib when
young and the heavy bunches with closely packed fruits hange
{ng down vertically. The frults are small to madium 19 slze.:
held firmly in the bunch and héve distinct mammillary tip.
The rind 4is thin and the pulp, cream'with an aggreeable
sub=acid taste. The rind 1s golden-yellow with a tinge of
rush=red colouration. Thoe peduncle is glabrous and the
padicel short; The bract is deep purple and glaucous outside,
dark red and polished inside. The_apex is rounded, Masle
flowers are pigmented and deciduous. The ovule is fodr—
soriate. The hands are very compact with 1l to 18 fingers in
a hand, The fingers are terets, cvlindfic, four to five
ridged, with two ridges rather prominent.

# The descriptions are malnly based on Jacob, K.C. (1932),
Madras Bananas, Superintendent, Government Press.-Madras.
The synonyms of the seven cultivars are given 1n
Appendix IV,
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An averagé bunch weighs nearly 15 kg. This,belng a
triploid belonging to the AAB group,lé intoermedlate in su;ker
productibn, batween the diplolds and the totraploids, On an
average, the sucker production of this cultivar ranges bote

ween four and five.
Nhaliooovan / Musa {AB group) 'Nhalipoovan'_/

In Kerala, it is indispensable in all house compounds
and vhenever possible is grown as an intercrop in coconut
gardens, This, variety 1s mediumesized with slender yelloﬁish-
green pseudostem and can be recognised by the reddish petiole
margin, terete fruits, thin and papery rind and white firm
flesh which is very sweet. ' The frults are invariably small.
The average bunch weight is about 12 kg with about 150 fruits
per bunch., Duration is 12 to 13 months,

Being a diploid, this cultivar has a profuse suckering
habit. On an average the plant produces about 12 to 15 sucke

ers per plant.
Nendran_[ﬁuuég (AAB group) 'Nendran'_/

The 'Nendran'! fruit 1s known in all parts of the

world as plantain. In Kerala, thls is considered as a variety



suitable for .dessert; cooking and processing purposes.

The plants are medium sized, with very long fruits.
The leaves of the young plants incline towards the ground
unlike in the other varietles and have dark blotches. The
margin of the-pétiole and the upper half of the outer leaf
sheaths are reddish. The peduncle is glabrous and drooping,
There are female and persistent male flowers, The bract
is persistent with outside, purple and glaucous and inside,
raed with parallel wrinkles which are dark red towards the

margins.,

The frults are relatively longer and thicker than
those of the other bananas. The bunch is not compact and
welghs 12 to 15 kg with about 59 fruits per bunch. The
bunches can be harvested in about 11 months after planting.
The fruit is curved and angular and has prominent pedicel
as well as apex. The rind is thick and brighit-yellow when
ripe. The pulp 1s firm and yvellowish with a characteristic

taste,

This cultivar is intermediate in sucker production,

with an average of three to five suckers per plant.
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Poovan / Musa (AAB group) 'Poovan' /

This 1s a choice téble variety and is priced high
in all parts of India where it is cultlvated. The plants
are moderately vigorous and can be identified by the
yellowish~green stem with brownish blotches, reddish
margin of the petiole énd leaf sheath, and a few persis=

tent male flowers after the female phase,

On an average, the bunches welgh about 12 kg, cor=
taining 60 to 80‘fru1ts in five to seven hands, The fruit
is slightly round with a shade less of green cocleour and
less pronounced apex. The find is thin and develops an
ivory vellow colour when ripe, The flesh is white and
rather firm, but very tasty and sweet with a pleasant

apple flavour,

Intermadiate in sucker production, the cultivar

produces about three to five suckers per plant,
Robusta / Musa {AAA group) ‘Robusta®_/

'Robusta'is a semiwtall mutant of 'Dwarf Cavendish'.
It possesses desirable export qualities and is priced much

in the international market. Because of the high yield



potential, the area under this cultivar is rapidly
expanding. As there are good markets within the State

and outside for'Robusta) steps at present are being taken
to increase its production further by intensive and exten-

sive mothods of cultivation.

The fruits retain the green colour of the rind even
when ripe. The average bunch weight ranges from 12 to 18
kg. The fruit is long and large, with a thick rind. Beilng
a triploid accuminata derivative, it is poor in suckering

habit, producing oniy two to three suckers per plant,

Red Banana / Musa (AAA group) 'Red Banana'_/

This is popular in Kerala, especially towards the
South. The colour of the pseudostem, petiole, midrib and
fruit rind is deep purplish red. The bunch is compact with
atiractive rederinded fruits., The fruit is of good size,
slightly curved with a blunt apex. The rind is thick and
during ripening, the colour changes from red to orange-

yellow., The ripe fruilt has a characteristic strong flavour.

It is a long duration variety and takes about 15 to
18 months from planting to harvest. The cultivar is poor
in suckering habit being a triploid accuminata derivative.
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Monthan / Musa (ABB group) ‘Monthan' 7

This leading culinary variety has fairly tall,
vigorous stout plants which are drought resistant. It is
easily recognised by tﬁe green, robust pseudostem, The
oeduncle is long and the bunches, heavy with large fruits
of rounded apex. It takes about,K 13 months from the time
of planting to harvest. The peduncle is glabrous, The

outside of the bract 1s purple and very glaucous. The
.inside is deep red and shining with an elliptic apex.
The pedicel is (5) unequal sided, and five ridged, all
the ridges being prominent. The hands number from five
to six, with 11 fingers in a hand. The frults are terete
with (5) unequal sides and five ridges, two rldges being

prominent.

The frults are long with good girth in the middle,
plump and straight with blunt or knobbed apex. The riﬁd
is thick and green. The suckering ability of this varlety

is rather poor,

3.2. Planting material

Suckers of uniform size and age (three-month c¢ld)

wore selected.
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3.3. Treatments

In thé first experiment for assessment of natural

sucker production, the following cultivars constituted the

treatments: .
T, - Palayankodan
T, - Nhalipoovan
Ta - Nendran
T4 - Pooyan
15 - Robusta‘
T6 - -~ Red Banana .
T7 -~ Honthan

In the second experiment which almed at enhancing
the sucker production in Musa (AAA) 'Robusta', the follow

ing were the treatments:

T, = Ascenso 's method with removal of 30 cm tall suckers
T, =~ Barker's method with removal of 30 cm tall suckers
T4 = Ethrel 400 ppm with removal of 30 cm tail suckers -
4 - Barker's method without stripping of the outer leaf
sheaths, coupled with removal of 30 cm tall suckers
T5° - Ascenso's method without application of ammonium

sulﬁhate, coupled with removal of 30 cm tall suckers
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T6 - Shallow.planting with removal of 30 cm tall suckers
— Controlll /[ as per the Package of Practices recommen-
. dations_7/ coupled with removal of 30 cm tall suckers.
Tg = Control 2 ["as per the Package of Practices reccmmen-
dations_/
Ty = Ascenso's method with removal of 60 cm tall suckers
Ty = Barker's method vwith removal of 60 cm tall suckers
Tll = Ethrel 400 ppm with removal of 60 cm tall suckers
le - Barker's mothod without stripping of the outer leaf
sheaths, coupled with removal of 60 cm tall suckers
113 - Ascenso's method without application of ammonium
sulphate, coupled with removal of 60 ecm tall suckers
T4 = Shallow planting with removal of 60 cm tall suckers
15 = Control 1 [as per the Package of Practices recommen-

dations_/ coupled with removal of 60 cm tall suckers

3.4. Dotails of the field experiments

Field trials were laid out in Randomised Block Design,
replicating the seven cultivars three times in the firsi
experiment and the fifteen treatments two times in the
second experiment., There were four plants in éach plot

{one more than what was suggested by Prabhakaran et al.,
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1978). The suckers were planted in 0,50 m3 pits and spaced
at 3.0 X 3.0 m. for the first oxperiment and 2.4 x 2.4 m
for the Robusta'plants in the second experiment. The pits
were fllled with farm yarm manure and wocd ash at the rate
of 10 kg/pit and 2 kg/pit, respectively. Inorganic ferti-
1lzers and Phorate were applied to all the plants uniformly

as per the recommendatlons in the Package of Practilces.

_Accordingly In the first experiment, the varleties

recelved the followling:

Variety Quantity (qm/plant) of

Urea  Superphosphate Muriate of

Potash
Palayankodan 218 1200 800
Nhalipoovan - 435 1200 800
Nendran 414 638 . 600
Poovan, Robusta,
Red Banana and 435 1200 800

Monthan

These were appllied in two split doses, the first at
the second and the second, at the fourth month of planting.

Shallow basins of about 10 cm depth were taken around
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the plants (60 cm away from the pseudostem). The fertili-
Zors WOre applied in these basins and covered with soil,
The plants, which were rainfed, were irrigated 1mmediatelv
aftor each fertilizer anslicatlon.
3.9. Prenargtion and gonlication of athrel

Stock solution of . 2,300 popm ethrel (39.56% purity
2«chloroethyl phosponic acid obtained from M/s Aqromore
Ltd., Bangalore) was prepared (one ppm = cne mg of the
chemical (ai) dissolved in 1000 ml of water). The required |
concentrations were prepared by diluting the stock solutioh
with distilled water. A fow drops of 'Teopol’ were added
to the spray solution to serve as a sticker. The upper and
lower surfaces of the foliage were sprayed to run off with
the plant growth regulator solutioﬁs as per the treatments.
At the time of spraying, a polythene sheet was spread around
the plant to provent entry of the chemical into the soil.
The liquid thus collected was discarded,

éoliar sprays were given at 1lS=day intervals, comman=

cing frdm 120 days after planting till shooting,

3.6, Observations recorded

~ 3.6.1. Assossment of natural sucker production in the seven
cultivars
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sucker characters

Number of suckers produced

The number of suckers produced by @ach of the four
observational plants was recorded every fortnight and

averaged.

Type of suckers produced

The number of sword suckers and water suckers pro-
duced by each of the four observational plants was recorded

every fortnight and averaged.
Sucker Ratio

The Sucker Ratlo was computed by dividing the number

of sword suckers by the number of water suckers,

Sucker Production Index

By multiplying the Sucker Ratio with the number of

suckers produced, the Sucker Production Index was obtained.

Heiaght of the suckers

The height of suckers producéd by each-of the four
observational plants was recorded at harvest of the mother

plants and the averzge height worked out.



Leaf production by the suckers

The number of leaves produced by the suckers of the
four observational planﬁs was recorded at harvest of the

mother plants and the average worked out,

Mother plant characters

Duration of flowerilng
The date of flowering of the four observational
'plants was observed, based on which the nuihber of days taken

for shooting by each plant was worked out and averaged.
Duration of fruit set

The time taken (days) from setting of thesfirst hand
to that of the last hand was recorded for each of the four

observational plants and averaged.

Date of maturity of the bunch

Based on the dates of shooting and harvest, the number
of days taken for bunch maturation was estimated and the avee

rage for the four observational plants, worked out,

Total duration

Based on the dates of planting and harvest, the total



duration for each of the observational plant was worked

out and averaged.
Bunch characters

Weilght of the bunch

The peduncles of the harvested bunches were cut,
leaving 22,5 cm above the first hand and 5.0 cm bslow the
last hand., The bunches of the four observational plants

were then welghed and averaged.

Per day yield

By dividing the weight of the bunchesby the total
duration, the per day yield was obtained for the four obser=

. vational plants. These were then averaged.

Number of hands per bunch

The number of hands in the bunches produced by the

four observational plants was counted and averaged,

Number of fingers per hand (Gottreich, gt al., 1964)

The number of fingers in the second hand of the
bunches produced by the observational plants was counted

and averaged.
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Average length, girth and welght of the fingers

These characters were recorded on the middle finger
of the top row of the second hand (CGotireich gt al., 1964)

of the bunches produced by the observational plants,

The length of the frult was measured as the distance
between the stalk end and the apex. The ¢girth was recorded
at the middle portion of the fruit. The weight of the indi-

vidual fruits was also taken.:

These obéervations made on the four bunches obtained

from each plot were averaged.

3.6.2. Cnhancement of suckering
ISucker charactérs

. Number of suckers produced

The number of suckers produced by each of the four
treatment plants was recorded at weekly intervals. From the
data, the number of suckers produced during each of the four

growth stages of the mother plants was worked out and averaged,

The following are the growth stages of the mother
plants, as described by Summerville (1944).



'éarlv vegetative phasa: Initlial two months, from

planting to the first fertilizer application.

Late vegetative phase: The next two months, the

nariod between tha first and the second fertilizer appli=

cations.

Pre~flowering phase! The period between the second

fertilizer application and shooting.

Post=flowering phase: The last phase of the mother

plants, between shooting and harvest of the bunch,

Type of suckers produced

. The numbsr of sword suckers and water suckers pro=-
duced by each of the four treatment plants was observed

every week and the counts averaged.

Sucker Ratio and Sucker Production Index

These were computed as described under 3.6.l1. for

pach of the treatment plant and averaged,

‘Number of leaves on the suckers at separation

As per the varlous treatments, the suckers were re-

moved when they attained heights of 30 e¢m and 60 cm. At



seperation, the number of leaves of the suckers produced
by each of the four observational plants was recorded and

averaged.

Weight of suckers at separation

The suckers produced by each of the four treatment
plants, on removal as per the treatment requilsites, were

welghaed and the average weight computed.

Girth of the pseudostem at seperation

~ After removal of the suckers according to the treat-
ment requirements, the glrth of the pseudostem just above
the rhizome was recorded., The average qgirth was then worked

out,

Mother plant characters

Height at flowering

In each of the four treatment plants, the height of
the pseudostem at flowering was measured and averaged, The
helght was measured from the ground level to the polnt bet~-

ween the youngest Tirst and second leaf axils.

Girth of pseudostem at flowering

At flowering, the girth of the pseudostem at the
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ground lovel was measured for ecach of the four treatment

plants and averaged.

Number of functional leaves at flowering

At flowering, the number of functlonal leaves in

each of the four treatment plants was counted and averaged.

Duration of flowering

The date of flowering of the four observational
plants was observed, based on which the number of days taken

for shooting by each plant was worked out and averaged.
Duration of fruit set

The time taken {days) from setting of the first hand
to that of the last hand was recorded for each of the four

treatment plants, and averaged.

Datae of méturitx of the bunch

Based on the dates of shooting and harvest, the
number of days taken for bunch maturation was estimated and
the average of the four treatment plants worked out.

Total duration

Based on the dates of planting and harvest, the total
duration for each of the treatment plant was worked out and

averaged.
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Bunch characters

Woiaht of the bunch.

The peduncles of the harvested bunches were cut,
leaving 22,5 cm above the first hand and 5.0 cm balow the ‘
last hand. The bunches of the four treatment plants were
then welghed and averaged.

Per day vield

By dividing the weight of the bunch by the total
duration, the per day yieid was obtained for the four treate

ment plants. These values were then averaged,

Number of hands per bunch

The number of hands in the bunches produced by the

four treatment plants was counted and averaged,

Number of fingers ver hand

The number of fingers in the second hand (Gottreich
et al., 1964) of the treatment bunches was counted and aver-
aged,

Averaqe length, girth and welaht of the fingers

The average length, girth and weight were taken of
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the middle fingers of the top rows of the second hands
(Gottreich et al., 1964) of the treatment bunches.

The length of the frult was measured as the distance
between the stalk end and the apex. The girth was recorded
at the middle portion of the fruit, The weight of each

fruit was also taken.

The observations for the four treatment plants were

averaged.

3.7. Statistical treatment of the data

The data generated in the studies were subjected to
statistical analysis. The analysis of variance technique
for Randomlsed Block Desian was employed to test the supe=-
riority of the cultivars and the trestments (Panse and
Sukhatme, 1978). The extent of association among the obser=
ved characters was measured by the correlation coesfficients
{Fisher, 1954), Path coefficient analysis (Wright, 1923)
was done for estimating the direct and indirect effects of

various characters on yleld,



Results



4, RESULTS

4.1, Assossment of natural sucker production

A comparative ovaluation of seven’popular banana
cultivars of the region (Palayankodan, Nhalipoovan,
Nendran, Poovan, Robusta, Red Banana and Monthan) was
made to assess their (natural) sucker production ability.
The review of llterature indicated the necessity for
‘assessing the different aspects of natural sucker DL o=
duction vis a vis flowering behaviouf, and yield and yield
contributing characters of the mother plants. The results

are presented in this chapter,

4,1.1. Flowering behaviour of the mother plants

The duration for flowering of the mother plants,
the duration of fruit set and the duration of maturity of
the bunches were assessed and the results have been pre=-

sented in Table 1.

The analysis of variance (Appendix II) showed that
the cultlvars exhibited highly significant differences with
respect to the date of flowering. The cultivar Red Banana
(TG) took significantly longer time (395.66 days) for
flowering, as compared to the others (Table 1, Fig.2)
Nendran (Tg) with 291,33 days also recorded significantly



Table 1, = Dﬁration for flowering,fruit set and harvest

in the seven cultivars

Duration (days) for

Total

oo  Cultivars  Fiover- Frult labu- ST
l. Palayankodan 272.66 20,58 79.08 351,74
2, Nhalipoovan 259,66 11.83 77.00 336,66
3, Nendran 201.33  1L.41 94,33 383,66
4. Poovan 273.00 13.00 85.75 358,75
5. Robusta 205,00 16.75 82,66 287.66
6. Red Banana 395,66 17.91  99.33 494,99
7. Honthan 256,00 14.33 76,00 332.00
cD 14,285 2,152 4,021 16.465

«05




1aG. 2 DURATION FOR _FL.OWEFUNG, FRUITSET AND
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longer duration than'the other cultlvars, except Red
Banana, Robusta.(Ts) plants flowered significantly
sarlier (205 days) than those of the other cultlvars.

The second criterion used was the duration of
fruit set., The analysis of variance showed that the
cultivars differed significantly with respect to the
duration of frult set (the time taken from the setting
of the first hand to the setting of the last hand),

Table 1 and Fig.5 indicate that the cultivar Palayankodan
(T,) took significantly longer time (20,58 days) and the
cultiyars Nendran (Ta). Nhalipoovan (T2) and. Poovan (T4)
which were statistically on par, significantly shorter
time (11.4) days, 11.83 days and 13,00 days, respectively)

as compared to the other cultlvars.

The duration for bunch maturation was another
criterion used fgr assessing the mothar plant behaviour,
The analysis of variance (Appendix II) showed that the en-
tries exhibited significant differences on the time taken
from shooting t111 harvest (bunch maturation). Teble 1 and
Fig.2 indicate that Red Banana (Té) took significantly lon-
ger time for.bunch maturation (99.33 days), followed by
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Nendran (T3) which took 94.33 days. Palayankodan.(Tl),
Nhalipoovan (T,) and Month;n (T7), which were statis-

tically on par, took significantly shd?ter time (79,08
days, 77.00 days and 76.00 days, respectively) as com=

pared to the other entries.

Since the seven cultivars exhibited wide varia-
tion in,the total duration (planting to harvest) ranging
from 287.66 days %o 494.99 days (Table 1), the data were
examined critically. The analysis of varlance (Appendix
II) showed the differences among the entries to be highly
significant. Red Banana (Té) recorded the longest total
duration (494.99 days) and Robusta (TB)’ tho shortest
(287,66 days). Nendran (T3) with a total duration of
385,66 days recorded the second longest duration (Table 1
and Fig. 2).

4,1l.2, Bunch charactezs

The weight of the bunch, the per day yield, the
number of hands per bunch and the number of fingers per
hand were assessed and the results have been presented in

Tavle 2.



Table 2. = Yield and yield components in the seven

cultivars.
- Weight Per daj No, of No., of
Entry of vield hands fingers
No. Cultivars bunch per per
(kg) (g) pbunch hand
1, Palayankodan 12,04 34,21 10.383 17,33
2. Nhallpoovan 8,26 24.55 6.33 15,33
3, Nendran 9.34 24,28 5.83 12,83
4, Poovan 11,31 31,75 - 8,33  11.91
5. Robusta 16,01  55.73 9,66 1658
8. Red Banana 11.68 é3.61 5,66 9.66
7. Momthan li.26 33,91 6.33 10,00
CD.O 1.163 4,025 1.354 2,152

5




FIG. 3 WEIGHT (Kgq) OF THE BUNCHES PRODUCED BY THE SEVEN
16 CULTIVARS
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The analysis of variance (Appendix II) showed
"that the varieties exhibited highly significant differen-
caes with respect to the weight of the bunches produced.
Table 2 and Fig. 3 indicate that Robusta plants (Ts)
produced significantly heavier bunches (16.0%1 kg) as
compared to the plants of the other cultivars. Nendran
(T4) and Nhalipoovan (T,), which were statistically on
par, gave significantly lighter bunches (9.34 kg and

8.26 kg, respectively).

Since the total duration (planting to harvest)
varied widely (Table 1) from 287.66 days in Robusta (T5)
to 494,99 days in Red Banana (T6), it was considered
essentlal to compute the per day yleld, The analysis of
variance of the data presented in Table 2 indicated that
the cultivars exhibited highly significant differences
with respect to per.day yleld (Appendix II), Robusta (Ts)
with a per day yleld of 85.73 g was significantly superior
t0 the other entries. WNhalipoovan (Tz), Nendran (T3) and
Red Banana (Tg) with per day ylelds of 24,55 g, 24.28 g
and 23,61 g were statlstically on par and significantly



FIG. 5 NUMBER OF HANDS PER BUNCH IN THE SEVEN CULTIVARS
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inferior to the remaining cultivars in this respect

(Fig.4).

The data on the number of hands per bunch were
statistically analysed (Appendix II). The seven culti-
vars included in the study exhibited significant diffe-
rences, The data (Table 2 and Fiqg,5) indicate that
Palayankodan (Tl) and Robusta (TS)' which were statisti=
cally on par, had significantly higher number of hands
(10.83 and 9.66, respectively). Nhalinsoovan (Tz),Monthan
(TT)' Nendran (Ts) and Red Banana (T6), which were statis-
tically on par, had significantly lovier number of hands
(6,33, 6,33, 5.83 and 5.66, respectively).

The statistical analysis of the data on the number
of fingers per hand indicated highly significant differences
among the cultivars. The data presented in Table 2 and
Fig. 6 indicate that Palayankodan (Tl), Robusta (T5) and
Nhalipoovan (T2), which ware statistically on par, recorded
significantly higher number of fingeors per hand (17.33;
16.53 1 15.33, respectively) as compared to the other

entries. Monthan (T7) and Red Banana (Tﬁ)' which were also



Table 3, = Finger characters 1ln the seven culfivars

Entxy nggggrOf Gégﬁgegf ngghgrOf
No, Cultivars (cm) (cm) (g
1. Palayankodan 13,90 12,85 60,26
2 Nhalipoovan 13,36 li.SO 44,48
3. Nendran 20,56 15,80 117.63
4, Poovan 15,53 14,33 97.90
5, Robusta 23,16 14,50 110.61
6. Red Banana 19.36 15,13 163.30
7. Monthan 22,16 14,83 132,96
Ch 0,997 0.720 4,419

.05




statistically on par, recorded significantly lower

|
number of fingers per hand (10.00 and 9.66, raspecti-
vely).

4,1,3, Flnaér characters

The éverage length, girth and weicht of the fingers
were assessed and the results have been presented in Table
a. |

The analysis of varlance with respect to the ave-
Tage léngth?of the Tingers (Appendix II) 1ndica£ed highly
significant differences among the entries . The data pro-
santed in Téble 3 and Fig,7 indicate that Robusta plants
(Ts) recorded significantly greater finger length (23,16
cm) as compared to the plants of the cther entries. Monthan
(T%) witﬁ aﬁ average finger length of 22,16 cm and Nendran
(TS) with an average finger length of 20,56 cm were the
second and the third best entrles. Significantly lower
finger length (13,36 cm and 13.90 cm, respectively) was
recorded by Nhallpoovan (Tz) and Palayankodan (Tl)! which

were statistically on bar.

The analysis of variance of the data on the girth of



FIG. 7 LENGTH OF THE FINGERS (Cm)IN THE SEVEN CULTIVARS
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the fingers (Appendix II) indicated that the seven
culfivars compared in the study significantly differed
among themselves, Table 3 and Filg. 8 indicate that Nendran
(T3) anl Red Banana (T6), which were statistically on par,
recorded significantly greater finger girth (15.80 cm and
15.13 cm, respectivaly) than the othars. Palavankodan-(rl)
and Nhalipo§Van (T2). which were also statistically on par,
recorded significantly lower finger girth (12.85 cm and
11.30 cm) as compared to the other entries.

With respect to the average welght of the fingers
also, the entriss exhibited highly significant differences
in the analysis of variance (Appendix II). As 1s indicated
in the Table 3 and Fig.9, Red Banana (Té) and Monthan (T
produced the heaviest (163,30 g) and the second heaviest

7

(132,96 g) fingers as compared to the other entries., Nhalle
poovan (T2) produced significantly low average finger weight

4,1.4, Sucker production

The total number of suckers, the number of sword

suckers, the number of water suckers, the percentage of



Table 4. = Natural sucker production by the seven cultivars

Sword Suckers

Entry ' gg?g% Water Sucker  Sucker
No. Cultivars suckers Number % to suckers Ratioﬁg) Produ%;%gn
total ILndex
1. Palayankodan 5.94 4,65 83,31 1.25 6.20 37,23
2. Nhalipoovan 12.40 10.64 236,58 1.76 T.29 01.28
3,  Nendran 4.82 3,99 81,24 0.8  4.51 21,54
4. PDO‘Van 4 .49 3‘ 83 87.09 0. 65 '8.. 44 35.94
5. Robusta 4,959 4,10 88,79 .0.48 8.00 36,33
6. Red Banana 3.70 3,29 87.01 0.4l  7.77 28,11
7. Monthan 5.06 3.74 79.98 1.32 2.84 14.48
CD 05 1,173 1.137 NS 0.638 NS 360,577
(@) Sword suckers;
water suckers

(82) (Sucker Ratio x Total no. of suckers)
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Natural sucker production
in Palayankodan™



Plate 2.- Natural sucker production
in  “Nhalipoovan*



Plate 3.- Natural sucker production
In *Nendran *



Plate 4.- Natural sucker production
in *Poovan®



Plate 5.- Natural sucker production
In *Robusta”



Plate 6.- Natural sucker production
in *Red Banana®



Plate 7.- Natural sucker production
In *Monthan™®
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sword suckers to the total, the Sucker Ratlo and the
Sucker Production Index were assessed and the results

*héve bean presented in Table 4,

The statistical analysis of the data on total number
of suckers (Appendix II) showed that the cultivars exhibi-
ted highly significant differences among them. The culti=
var Nhalipoovan (Tz) was signlficantly superior toc the other
entries in that it gave a relatively greater number of
suckers (12.40). The cultivars Nendran (T), Robusta (T),
Poovan (T,) and Red Banana (T;), which were statistically
on par, produced significantly lower number of suckers
(4.82, 4.59, 4,49, 3.70, respactively) as compared to the
other entries (Table 4, Figs, 10 to 12 and Plates 1 to 7).

Statistical analysis of the data on the number of
sword suckers produoed indicated that the entries differed
significantiy among themselves (Appendix II). Nhalipoovan
(T,) produced significantly greater number of sword suckers
(10,64) as compared to the other entries (Tablé 4). Five
cultivars Robusta (TB)’ Nendran Cra), Poovan (T4). Monthan
(T-) and Red Banana (T6), which were statistically on par,

produced significantly lower number of sword suckers (4.10,



FlG. 13

SUCKER RATO

INDEX

SUCKER PRODUCTION

> 7

L, |

GILX

SUCKER RATIO

( SWORD SUCKERS)
( WATER SUCKE.RS)

IN THE SEVEN CULTIVARS

T

il

[2] (X
(5] O
G
EIX
[ &

EIR ]

A

1] -— .

TO —

80 1

20 —

10 —

s

-

CULTIVARS

FIG. 14 SUCKER PRODUCTION (INDEX
({ No. OF SUCKERS X SUCKER sumo)
IN THE SEVEN CULTIVARS

A S e A S e S
53 TR T N (7 B 5 B £ B T

SYLTIVARS

B _ PARMYAN KODAN
NT . HNHALLPoOVAN
NE o NEND®RAN

Pa - POOVAN
QLo -~ ROBUSTA  pOo - MoUTHAN
RO=- RERDBANANA




3.99, 3.83, 3.74, 3.29, respectively).

‘The seven cultivars showed significant differences
with respect to production of water suckers (Appendix II).
'Nhalipoovan'(?z) produced signifiéantly more number of
water suckers (1.76) than the other cultivars.'Nendran'(TB).
'Poovan '(T,), Robusta TT5) and 'Red Banana'CTG) were statistie

cally on par and produced the lowest number of water suckers.

With regard to the percentage of sword suckers pro-
duced and the Sucker Ratio, the cultivars did not exhibit
significant differenceé (Appendix II). The proportion of
sword suckers (Table 4) ranged from 79.98 percent in'Monthan
(T,) to 88,79 percent in Robusta '(T5). The Sucker Ratio
(Table 4, Fig.13) ranged from 2.84% in?ﬁonthan'fr7) to 8.44
in'Poovan '(T4).

The cultivars exhibited significant differences
(Appendix IT) with fespect to the Sucker Production Index
(mumber of suckers x Sucker Ratio). Table 4 and Fig., 14
indicate that'Nhalipoovan'(Tz) with an index of 91.28 was
significantly superior to the other culiivars, which re-
corded indices ranging from 14.48 in'l‘a"sonthan'(’l‘?) to 37.23
1n'Palavankodan'(Tl).



4,1.3. Sucker vigour

The vigour of the suckers produced by the different
cultivars was assessed in terms of their average height
and the average number of leaves at the harvest of the

mother plants,

The analysis of variance of the data on the height
of suckers (Appendix II) indicated highly significant diffe=
rences among the cultivars. Red Banana (Tﬁ) produced suckers
which were significantly taller (111.56 cm) than those pro-
duced by the other cultivars (Table 5). Palayankodan (Tl)
and Nhalipoovan (T2) which produced 101,76 cm and 101,33 cm
tall suckers were statistically on par and the sgcond best
entries. Robusta (Tg) and Poovan (T,) with average sucker
height of 71.73 cm and 67.83 cm produced suckers which were
significantly shorter as c¢ompared to those produced by the

other cultivars,

With respect to leaf production by the suckers, the
analysis of variance (Appendix II) indicated highly signi-
ficant differences among the cultivars.,. The suckers of
Nhalipoovan (T2) had significantly more number of leaves
{(5.98) as compared to those of the other cultivars (Table 5).



Table 5. = Vigour of the suckers produced by the seven

cultlvars
Entry Helght . No. of leaves
No. Cultivars (cm)
1. Palayankodan 101.76 4,99
2.  Nhalipoovan  101.33 5.98
3. Nendran ‘ 34.73 3.96
4, Poovan 67.83 T 4,14
5. Robusta 71.73 4.98
6. Red Banana . 111,56 3.93
7. Monthan 88,29 °  4.37
CD 6,918 ; 0.370

+05
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The suckers produced by Robusta (T5) and Palayankodan

(Tl) had the second highest number of leaves (4,98 and
4,95, respectively). The suckers produced by the remain-
-ing four cultivars had significantly lower number of leaves
ranging from 4.37 in Monthan (T7) to 3,93 in Red Banana .
(Tg)e '

4.2, Enhancgment of sucker production in Robusta plantsg

and its effect on the bunch weight

The second part of the study aimed at identifying
a method of enhancing sucker production in Robusta and'
assessing its effects on the growth and productivity of
the mother plants. The data on the influence of the 14
treatment comblnations as compared to ths control, assessed
in an RBD with two replications, are presented in the follow-

irg pages.
4.2,1, Growth paramaters

The helght of the pseoudostem, its girth at the base
and the number of functlonal leaves it supported at fiower—
ing were assessed. The résults are presented in Tables 6, 7
and 8,

The analysis of variance (Appendix IfI) showed that



Table G.= Helght at flowering (cm) of the '"Robusta' plants under the
different sucker enhancement treatments

‘Treatments
He%ght - :
o
sucker Ty Ty Ty T4 - Ty Tg T Mean
removal : — .
' Packaqge
T,=cuter T, =appli-
. 2 : 1l . Shallow Recommen—
A;g:ggg's B;g:ﬁﬁé? Ezggel bark stri= caticn of plant= dations
~ o pping ammonium ing with
PR sulphate sucker
removal
Hl(SO cm) 257.9 200,2 182,6 217.9 223.3 212.5 224,2 216.9
H2(60 cm) 247.3 180.,2 173.4 213.8 . 216.1 197.1 204,6 204.9
Mean 252,6 180,22 178.0 215.8 219.7 204,8 214.4 210.9

Control (Package Recommendations) : 236.4
CD 05 for comparing treatments : 6,5630
CD.O5 for comparing interactions : 9.2858



the treatments as compared to'the control, axhibited
highly significant influence on the height of the plaﬁts
(pseudostem) at flowering, The treatment éffects per se
and the Helght % Treatment interactlion effects were highly
significant. The effects due to the height of suckers at

separation were not significant.

Table 6 indicates that T, (Ascenso 's methed), which
produced 252,6 cm tall plants, was significantly superior'
to the rest of the treatments, Tgq (Ascenso 's method with-
out ammonium sulphate application), T, (Barker *s method
without outer bark stripping) and T, (Package of Practices
recommendations, with sucker removal), which were statige
tically on par, were the second bast treatﬁents having
produced 219.7 cm, 215.3 cm, and 214.4 cm tall plants,
respectively. Tq (ethrel 400 ppm) produced significantly
shorter plants (178.0 cm). The control plants were 236.4 cm
tall. Among the treatment combinations, HiTl (Ascenso's
method, 30 cm tall suckers removed) produced significantly
tall plants (257.9 cm) than the Test of the combinations,
The second best combination was HoTy {Ascenso 's method,

60 cm tall suckers removed) which recorded a plant height



Table 7.~ Girth of pseudostem at flowering (cm) of the ‘Robusta
plants under the different sucker enhancement treatments

Treatments
Height N
of
suckern Tl T2 T3 T4 TS T6 T? Mean
removal :
“T'-outer' T,=appli= Package
Ascenso 's Barker's Ethrel 270" 17aep Shallow Recommen-
mathod method 400 bark stri- cation of plant- dations
ppm pping ammonium ing with
sulphate sucker
' removal
Hl(30 cm) 57.1 S1l.5 48,9 52.9 52.7 49.8 50.2 51,9
H2(60 cm) 53.5 48,0 49,0 50,7 51.9 48,7 50,5 50,3
Mean 55,3 49.7  48.9 51,8 52,3 49,2 50.3 51.1

Control (Package Recommendations) : 52.9
CD 05 for comparing treatments : 2,3128 -
Ch 05 for comparing interactions : 3.2709
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of 247.3 cm. The combinations H,Tq (ethrel 400 ppm,

30 cm tall suckers removéd),H2T2 (Barker 's method, 69 cm
+all suckers removed) and Hérs(ethrel 400 ppm, 60 cm tall
suckers removed), which were statistically on par, pro-
duced significantly shorter plants (182,6 cm, 180.2 cm
and 173.4 cm; rospectively).

The second criterion used for assessing the vigour
of the plants as influenced by the sucker enhancement troe
atments was the glrth of the pseudostem at flowering. The
data are presented in Table 7, The analysis of variance
(Appendix III) indicated that although the treatments did
not differ significantly from the comtrol, they exhibited
significant influence on the girth of the pseudostem of
the mother plants. The Helght x Treatment interactlon
effocts were highly significant. The effects due to the
helght of suckers at separation did not show statistical

significance.

The treatment Tl (Ascenso 's method) produced plants
which were significantly superior to the others with réspect
to the girth of the pseudostem (55,3 cm), The treatments,

Tq (Ascenso's method without ammonium sulphate application),

-~



Ty (Barker 's method without outer bark stripping) and T,
(Package of Practices recommendations coupled with sucker
removal), which were statistically on par (having recorded
a girth of 52.3 cm, 51.8 cm and 50,3 cm, respectively),
were found to be the next best set of treatments. The

" control plants recorded a pseudostem girth of 52,9 cm,
Among the treatment combinatlons, H,T, (Ascenso 's method,
30 cm tall suckers removed) was significantly superior
(57.1 cm) to the rest of the combinations, The treatment
.combinations H;T, (Package of Practices recommendations,
30 cm tall suckers removed), H,T, {shallow planting, 30 cm
tall suckers removed), H,T, (ethrel 400 ppm, 60 cm tall
suckers removed)}, H,T, (ethrel 400 ppm, 30 cm tall suckers
removed), H2T6 (shalléw planting, 60 cm tall suckers r'emo\'red)
and H,T, (Barker's method, 60 cm tall suckers removed),
which were statistically on par, produced plants with
significantly lesser girth of pseudostem at flowering.

_ The £hird criterion used for assessing the vigour
of the plants as influenced by the sucker enhancement treat=
ments was the number of functlonal leaves at flowering. The

data are presented in Table 8., The analysis of variance



Table B.= Numbar‘of functional leaves borne at flowering by the 'Robusta'
plants under the different sucker enhancement treatments

Treatments
Helght
of T T T T . T T T
sucker 1 2 3 4 5 6 7 Mean
removal
. T =appli- gggg;ggn—
Ascenso's Barker's Ethrel T,=quter Shallow
method  method 400 2 catlon of “,) .,  dations
0 bark stri- ammonium in with
pp pping sulphate 9  sucker
removal
Hl(30 cm) 13.7 10;5 9.1 10.1 10,8 11.3 10.2 10.8
H2(60 cm) 13,1 10.5 8.5 9,8 10,0 10.3 10,5 10.5
Mean 13.4 10,5 8.8 10,0 10.4 10.8 10,3 10.6

Control (Package Recommendations) : 12.0
CD 05 for comparing treatments : 0.5963
CD 05 for comparinginteractions : 0.8434



- 060 =

(Appendix III) indicated that the treatments which did
ﬁot differ significantly from the control exhibited
significant influence on, the number of functional leaves
supported by the mother plants at flowering. The offacts
due to the height of the suckers at separation dild not
show statistical significance. The Helght x Treatment

interaction effects, however; were highly significant.

The treatment Tl (Ascenso's method) which supported
13,4 functional leaves at flowering was significantly su=-
perior to the rest of the treatments. T, (ethrel 400 ppm)
gave the lowest number of functional leaves at flowering
(8;8). The control plants supported 12.0 functional leaves
at flowering. Among the treatment combiﬁaticns, Hirl
{Ascenso's method, 30 em tall suckers removed) and H2Tl
(Ascenso's method, 60 cm tall suckers removed) which were
statistically on par (having supported 13,7 leaves and
13.1 leaves, respéctively), were found to be significantly '
superior to the Test of the treatment combinations. The
second best treatment combinations were HTg {shallow
planting, removal of 30 om tall suckers) and H1T5(Ascenso's

method without ammonium sulphate application, 30 cm tall
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suckers removed), which were also on par statlstically
{11.3 and 10,8 leaves, respectively). The treatment com-
binations H,T, (ethrel 400 ppm, removal of 30 cm tall
suckers) and H,T 4 (ethrel 400 ppm, removal of 60 cm tall
' suckers), which were statistically on par, supported the

lowest number of functional leaves at floweriné.

4.,2,2. Flowering behaviour

The number of days from planting of the mother
plant to its flowering, the time taken (days) from setting
of the first hand to that of the last hand (fruit set dura-
tion), fhe time taken (days) for bunch maturation and the
total.duration (planting to harvest) were assessed and the

results have been presented in Tables 9, 10, 11 and 12,

The analysis of variance (Appendix III) showed that
the treatments significantly differed from the control and
influenced the duration of flowering of the mother plants,
The height of the suckers at separation did not exhibit
significant influence. However, the Height x Treatmeont
interaction effects were highly significant.

Table 9 and Fig.15 indicate that T, (ethrel 400 ppm)



Table 9,= Duration for-flowering in'Robusta'under the different sucker
enhancement treatments

Treatments
He%ght
0 T T T T T T T Mean
sucker 1 2 3 4 5 6 7
removal
Package
T T,~appli- Recommens
Ascenso's Barker's Ethrel Iy=outer cition of Shallow dgtigﬁi
method . method 400 bark strie { plant= yith
in ammonium in
' removal
Hl (30 ¢m) 188.0 222.0 232,55 213.0 211.5 210.0 212,0 212.7
H, (60 em) 192:0 228,0 239.5 214,0 218,5 225.0 219,0 219.4

Mean 190.0 225.0 236,0 213,5 215,0 217.5 215.5 216.0

Control (Package Recommendations) : 202,0
CD 05 for comparing treatments : 3.3885
CD o5 for comparing interactions : 4.7921
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and T2 (Barker 's method) plants took significantly longer
time (236 days and 225 days, respectively) for flowering
than those of the other treatments. These were signifi-
cantly different from each other. T, {Ascensc 's method)
plants flowered significantly earlier (190 days) than
those of the other treatments. The control plants flowee
red 202 days after planting. Among the treatment combina-
tions, H;T; (Ascenso 's method, 30 cm tall suckers removed)
and HyT, (Ascenso's method, 60 cm tall suckers removed),
which were statistically on par, exhibited early flowering
(188 and 192 days, respectively) as ccompared to the other
combinations. The treatment combination H,T, (ethrel 4090
ppm coupled with removal of 60 cm tall suckers) took signi-
ficantly longer time (239.5 days) than the rest of the

combinations.

The second aspect studied was the duration of fruit
set, The analysis of varianca (Appendix IIT) showad that
the treatments differed significantly from the control and
influenced the duration of fruit set (the time taken from
the setting of the first hand to the setting of the last
hand), The influence of the helght of the suckers at sepa=



Table 10.— Duration of fruit set 1n'Robusta under the different sucker
enhancement treatments

: Treatments
Helght
of T T T T T T T Mean
sucker 1 2 3 4 5 6 7
Temoval T ,=appli= Package
Ascenso's Barker's Ethrel l2—outer citidn of Shiiigﬁ 2:€2§ﬁgn-
method method 400 bark strie Bl '
om in ammonium ing with
Pt pping sulphate sucker
removal
H,(30 cm) 16,1 12.3 10.3  13.6 13.0 9.5 13.2 12.6
H,(60 cm) 15,8 12.6 9.1  11.5 12,6 9.3 12.3 . 11.9
Mean 16,0 12.5 9.7 12,5 12,8 9.4 127 12,2

Control (Package Recommendations) : 16,8

CD 05 for comparing treatments : 0,5304
Cb .05 for comparinginteractions : 6.8208



- ration was not slgnificant. However, the Helght x Treat-
ment interaction effects were highly significant.

Table 10 and Fig. 15 indicate that T, (Ascensots
method) took significantly longer time (16.0 days) while
Té(shallow planting) and Ta(ethrel 400 ppm) completed the
fruit set in significantly shorter time (9.4 and 9.7 days),
as compared to the rest of the treatments. The control
plants were the slowest to complete the fruit set (16.8
days). Among the treatment combinations, H,T, (Ascenso 's
method, 30 cm tall suckers removed) and H,T, (Ascenso 's
method, 60 cm tall suckers removed) were statistically on
par and took significantly longer time to complete the
fruit set (16.1 days and 15.8 days, respectively) compared
to the other combinations. The treatment combinations ‘
H T4 (ethrel 400 ppm, removal of 60 cm tall suckers), HTg
(shallow planting, removal of 60 cm tall suckers) and H,T,
(shallow planting, removal of 30 cm tall suckers), which
were statistically on par, toock the shortest time to come
plete the fruit set (9.1, 9.3, 9.5 days, respectively) than

the other combinations.

The analysis of variance with respect to duration



Table ll.= Duration for maturity of the "Bobusta'bunch under the
different sucker enhancement treatments

, Treatments
Helght - .
of T T Ty T T T T Mean
sucker 1 2 3 4 5 6 7 .
removal '
Package
Ascenso's Barker's Ethrel T2-outer Tlfappli- Shallow Recommen~
‘method method 400 bark stri= cation of nlant- dations
o pping ammonium ing with
pp sulphate sucker
removal
H,(30 em) 82.3 86,5 78.0 83,7 88,5 86.1 86,5 85¢2
H2(60 cm) 84.5 88.2 81.0 92,6 91.0 90.5 90.5 88, 3
Mean 83,4 87.3 79.5 90.6 89.7 88,3  83.5 867
Control (Package Recommendations) : 91.5
CD 05 for comparing treatments : 1,8809
CD , for comparinginhteractions : 2,6600

.05



for bunch maturation (Appendix III) showed that the
treatments significantly differed from the control and
influenced the time taken from shooting till harvest (bunch
maturation). The height of the suckers at separation did
not exhibit significant influence with respect to this
character. The Height x Troatmsnt Interaction effects

wera highly slignificant.

Table 1l and Fig. 15 indicate that T, (Barker!s
method without outer bark stripping) and Tg (Ascenso's
method without ammonium sulphate application), which were
statistically on par, took significantlyhlonger time for
bunch maturation (90.6 and 89,7 days, respectively) than
the other treatments. The control plants, on the other
hand, tooﬁ 91.5 days for bunch maturation. The treatments
T4 (ethrel 400 ppm) and T,(Ascenso's mathod) took signi=
ficantlv shorter duration for fruit maturation (79.5 days
and 83,4 days, respectively) and they were significantly
different from each other. Among the troatment combina=
tions, H,T, (Barker's method without outer bark strinping,
60 cm tall suckers romoved), HoTg (Ascenso’s method withe

out ammonium sulphate application, removal of 60 cm tall



- -71-

suckers), HoT., (Package of Practices recommendatlons with
60 cm tall suckers removed) and H,T, ‘(shallow planting
with 60 cm tall suckers removed), which were statisti-
‘cally on par, took significantly longer duration than the
rest of the combinations (92.6, él.o, 90.% and 90.% days,
respactively). The bunches produced by H,T, plants
(ethrel 400 ppm, 30 cm tall suckers removed) took signi=
ficantly shorter time for fruit maturation (78.0 days):

The data on total duration of the plants (planting
to harvest) were statistically analysed. The ANOVA
(Appendix III) indicated that the treatments significan-
tly differed from the control and influenced the total
duration of the plants. The influence of the height of
the suckers at separation and the Height x Treatment'in-
teraction effects on the total duration were also found

to be significant.

The plants- subjected to Ascenso's method (Tl)
racorded the shortest (273.4 days) and those treated with
ethrel 400 ppm, the longest total duration (315.5 days).
The control plants maintalned as per the Package of Prac=

tices recommendations recorded a total duration of 293.5



Table 12,- Total duration of the Robusta'plants under the different
sucker enhancement treatments -

Treatments
Height A - T T . "
of T T T lMean
suckar 1 2 3 4 5) 6 7
removal _ Package
Ascenso's Barker's Ethrel Ty=outer Tl-appli- ShaIIOW'gggggﬁgn'
mathod method 400 bark stri- c¢ation of plant- with
ppm poing ammonium ing sucker
sulphate removal
Hl(30 cm) 270.3 308,5 310.5 301,.6 300.5 296,11 298,5 298,0
H2(60 cm) 276.5 316,2 320.5 306.6 309.5 '315,5 309.5 307.7
Mean 273.4 312.3 315.5 304.1 305.0 305.8 304.0 302.8

Control (Package Recommendations) : 293.5
Ch 05 for comparing treatments : 2.6888
CD g for comparing ihteractions : 3.8026
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days (Table 12, Fig. 15). Between the two heights of sucker
removal, H, (30 em tall suckers removed) recorded signifi-
cantly shorter total duration (298.0 days Vs 307.7 days)

as against H, (60 cm tall suckers removed). Among the
treatment combinations, H,T; (Ascenso’s method, removal

of 30 cm tall suckers) and H,T, (Ascenso 's method, removal
of 60 cﬁ tall'suekers) recorded the shortest and the second
shortest total duration (270,3 days and 276.5 days, respec-
tively). The longest total duration of 320.5 days was in
the case of H,T4 plants (ethrel 400 ppm, removal of 60 cm

+all suckers).

4.,2,3, Yield and yield comoonents

The weight of the bunch, the per day yield, the
number of hands per bunch and the number of fingers per
hand as influenced by the sucker enhancement treatments
were assessed and the results are presénted in Tables 13,

14, 15 and l6.

The analysis of variance (Appendix III) showed that
the treatmonts differed significantly from the control
and exhibited highly significant influence on the weight



Table 13.- Weight (kg) of the 'Robusta'bunches under the different sucker
enhancement treatments

Treatments
Height ; -
of T T T T T T T Mean
suckor 1l 2 3 4 5 6 7
removal ' D
: Package
Ascenso's Barker's Ethrel Ty=outer Tl-appli- Shallow Recommen-
method method 400 bark stri- cation of plant~ dations
ppnm oping ammonium ing with
sulphate sucker
' removal
H1(30 cm) 20.1 12.6 8.4 14.0 13.3 8.8 12,8 12.9
Hl(60 cm) 16.6 9.4 6.9 10,2 9.8 7.1 10.3 10,0
Mean 18,4 11.0 . Te7 12,1 11.5 7.9 11.5 11.4

Control (Package Recommendations) : 21,9
Ch 05 for comparing treatments : 0.6170

CD for comparing interactions : 0.8726

.03



?1*te 3*- Hobustn * bunch under Ascensol
method with removal of 30 cm
tall suckers (MATH)



Plate 9.— "Robustal bunch under Ascenso*s
method with removal of 60 cm
tall suckers (HgT™)



Plate 10.- *Robusta * bunch under shallow
planting (™)



Plate 11.- *Robusta * bunch under ethrel
treatment (T3)



Plats 12.- eRobusta* bunch under the
Package of Practices Reco-
mmendations (Tg)



of the bunches obtained from the mother plants. The
height of the suckers at separation and the Height x Treat-
ment interaction effects also exhibited significant influe~

nce on.the bunch welght of the mother plants.

Table 13 and Fig., 16 indicate that T, (ﬁscenso's
method) produced bunchés which were significanﬁlylheavier
(18.4 kg) than those of the other treatménts (Plates 8 and
9). Tg (shallow planting) and T, {ethrel 400 ppm), which
were statistically on par, yiclded significantly lighter
bunches of 7.9 kg and 7.7 kg (Plates 10 and 11)., The con=-
trol plants in which desuckering was done as per the rew
commendations of the Package of Practices (Plate 12)
yielded the heaviest bunches (21.9 kg). Removal of 30 cm
tall suckers (Hl) proved to be significantly superior to
the sucker removal at 60 ¢m height (H2), having produced
12,9 kg and lo.o.kg bunches over all the treatments. Among
the treatment combinations, H,T, (Ascenso's method, removal
of 30 cm tall suckers) with a bunch weight of 20.1 kg was
significantly superior to the rest of the combinations
(Plate B). The second best combination with respect to the

weight of bunches produced was HgT, (Ascenso's method,



Table l4.~ Per day yield of'Robusta'plants under the different sucker

enhancement treatments

Height Treatments
of .
sucker Ty Ty T Ty Ty Tg T Mean
removal
. T2-outer Tluappli- o Package
Ascenso's Barker's Ezggel bark stri- eation of Sh?i#gf gzggggzn'
method mathod pping ammonium [ h
ppm sulphate ing wit
, : sucker
removal
Hl(SO cm) 74.6 40,8 27.2 46,2 444 29.7 43,0 43,7
H2(60 cn) 62,0 29.7 21.6 33.5 31.6 22,5 33.3 33,2
Mean 67.3 35,3 24 .4 39,8 33.1 26,1 38.2 38,4

Control (Package Recommendations) : 74.6
CD 05 for comparing treatments : 1.,9213
CD 05 for comparing interactions : 2.7171
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romoval of 60 cm tall suckers) with a bunch wéight of
16,6 kg (Plate 9). The comblnations H,T, (shallow plant-
ing, removal of 60 cm tall suckers) and H, T, (ethrel 400
ppm, removal of 60 cm tall suckers), which were statis-
tically on par, produced significantly inferior bunches
(7.1 kg and 6.9 kg, respectively) as compared to the
rest of the combinations (PlateslO and 1l).

Since the total duration (planting to harvest)
varied conslderably among the treatmenfs from 270.3 days
to 320,5 days (Table 12), per day yleld was computed and
analysed to give meaningful comparison of the treatments.
The ANOVA table (Appendix III) indicated that the treat-
ments differed significantly from the control and infiuen-
ced the per day yield. The helght of the suckers at
soparation also exhibited highly significant influence
on the per day yield of the mother plants. The Helght
Tréatment interaction effects wlth respect to this charac-

tor also exhlbited significance.

The data presented in Table 14 and Fig, 17 indicate
that T, (Ascenso's methed) with a per day yield of 67.3 g
- was the best treatment. T, (shallow planting) and Ty
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(othrel 400 ppm) plants produced the lowest per day
yields of 26.1 g and 24.4 g, respectively. Sucker re=-
moval at 30 cm helght preduced a per day yield of 43.7 g
which was significantly higher than that obtalned when
the suckers were removed at 60 cm (with 33,2 g), The
control plants recorded a per day yleld of 74.6 g. Among
the treatment combinatlons, HlTl (Ascenso'; method, ro-
moval of 30 cm tall suckers) and HoT {Ascenso's method,
removal of 60 cm tall suckers) wsre the best and the
second best (with per day yields of 74.6 g and éd.ﬂ o8
respeciively). These differed significantly from each
other and from the other combinaticns. The combinations
HoT ¢ {shallow planting, removal of 60 cm tall suckers)
and HyT, (ethrel 400 ppn, removal of 60 ¢m tall suckers),
which were statisticéily on par, raegistered significantly
low per day ylelds of 22,5 g and 21.6 g,respectively.

The analysis of variance with respect to the numboer
of hands por bunch (Appendix III) indicated that the treate
ments significantly differed frem the control and influenced
the character, While the height of sucker removal did not
. exhibit significant effects, the Helght x Treatment effects



Table 15.- No. of hands per bunch in'Robusta'plants under the different
sucker enhancement treatments

Treatments
Helght
of T T T T T T - T Mean
sucker ° 1 2 3 4 5 6 7
removal
‘ . Package
Ascenso's Barker's Ethrel lg-outer Tl-appll- Shallow Recommen=
method mothod 400 bark stri- cation of plant- dations
ppPm pping ~ammnonium ing viith
sulphate sucker
remQVal
Hl(ao cm) 8. 8. 6.3 5,8 7.0 6.7 5.1 6.8 6.6
H, (60 cm) 8.2 5,5 5.3 6.1 6.1 4.8 6.1 6.0
Mean . 8.5 5.9 5.6 6.5 6.4 5.0 6.5 6.3

Control (Package Recommendations) : 8.1
CD 05 for comparing treatments : 0,3718
CD 05 for comparing interactions : 0.5259
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significantly influenced the number of hands per bunch,

The data presented in Table 15 and Fig. 18 indicate
that Tl (Ascenso's method) was significantly superior to
the rest of the treatments, in that it gave the maximum -
number of hands per.bunch (8.3). T6'(sha110w planting)
produced the minimum number of hands per bunch (5.0). The

control plants gave 8,1 hands per bunch,

Among the treatment combinations, H,T, (Ascenso's
method, removal of 30 cm tall suckers) and Hérl (Ascenso's
method, removal of 60 ¢m tall suckers), which were statise
tically on par, were significantly superlor to the rest of
the combinations (8.8 and 8.2'hands, rospectively), HoT 4
(ethrel 400 ppm, removal of 60 cm tall suckers), HyTg
(shallow planting, removal of 30 cm tall suckers) and HyT ¢
(shallow planting, removal of 60 cm tall suckers), which
wers statistically on par, gave significantly fewer hands
(5.3, 5.1 and 4.8 hands, respectively) as compared to the

rost of the combinations.

The number of fingers per hand was another criter-
ion used for assessing the productivity of the plants as

influenced by the treatments. The analysis of variance



Table 16.= Number of fingers per hand in’Robusta'nlants under the
different sucker enhancement treatments

Treatments
Height
of
sucker Ty Ty T3 Tq Ts T Ty Mean
removal
Package
Ascenso's Barker's Ethrel Tz-outer Tl-appli- Shallow Recommen-
mathod method 400 bark stri- cation of plant- dations
N o pping ammonium ing with -
P9 sulphate sucker
removal
Hl(SO cm) 17.5 16.2 12.5 16.5 16.5 14,2 15.5 15.5
H2(6O cm) 16,2 14.5 11.7 15,0 14,1 13.2 14,2 14.1
Mean 16.8 15,3 12.1 15.7 15,3 13.7 14.8 14,8

' Control (Package Recommendations) : 20.7
CD 05 for comparing treatments : 0,7293
CD 05 for comparing interactions : 1.0314



(Apoendix III) showed that the treatments diifered from
+tha control and exhibited highly significant influence
on ﬁhe number of. fingers per hand., The Height x Treat-
ment interaction effects were also highly significant,

The data presenteﬁ in Table 16 and Fig. 19 indi=
cate that T, (Ascenso's method) was significantly. superior
to the rest of the treatments, in that it gave the maximum
number of fingers per hand (16.8). T, (ethrel 400 ppm)
gave the lowest number of fingers per hand {12.1 fingers).
The control plants gave 20.7 fingers per hand and they
significantly differed from the treatment plants. Among
the treatment combinations, HiTl (Ascenso's method, removal
of 30 cm tall suckers), H\Tg (Ascenso's method without ammo=
nium sulphate application, removal of 30 cm tali suckers)
and HT, (Barker's method without outer bark stripping,
removal of 30 cm tall suckers), which were statistically
on par, gave significantl& more number of fingers per hand
(17.3, 16,5 and 16.5, respectively) as compared to the
other combinations. H,T, (ethrel 400 ppm, removal of 30 cm
tall suckers) and HoTy (ethrel 400 ppm, removal of 60 cm

tall suckers), which were statistically on par, were signi-



Table 17.~ Length of 'Robusta'fingers {cm) under the different
sucker enhancement treatments

Treatments
Height : .
of T T T T T T T Mean
sucker 1l 2 3 4 5 6 7
removal
, . T2fouter Tl-appli gzgg;g:n_
A;gggﬁg S BSEEﬁEdS Egggel bark stri- cation of Shii;gf dations
m pping ammonium in with
pp sulphate 9 sucker
removal
Hl(30 cm) 23,5 20,5 17.7 19,5 19,3 17.6 20.0 19.?
H2(60 cm) 22.4 18,2 17.3 19,5 20,7 17.1 19.5 19,2
Mean 22,9 19.3 17.5 19,5 20.0 17.3 19.7 19.5
Control (Package Recommendations) : 24,3
CcDh 05 for comparing treatments ¢ 0.7572

CD 45 for comparing imteractlons : 1.0708
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ficantly inferior to the other combinations, in that
they gave fewer number of fingers per hand (12.5 and

11.7 fingers per hand, respectively).

The length, girth and weight of the fingers of
cach observational bunch were assessed and the rasults
have been presented in Tables 17, 138 and 19, Analysis
of variance (Appendix IIT) showed that the treatments were
significantly different from the control and exhibited
highly significant influence on each of the above charace
ters., The helght of the suckers at seperation did not
exhibit any éignificant influence on the finger characters
of the treatment plants. . The Helght x Treatment interac-
tion effects were highly significaht for the length, girth
and weight of the fingers. |

" With regard to finger length, Table 17 and Fig.290
indicate that T, (Ascenso 's method) was significantly
superior (22.9 cm) to the rest of the treatments. Tq
(ethrel 400 ppm) and Tg (shallow planting), which were
statistiéallv on par, gave significantly shorter fingers
(17.5 em and 17.3 cm, respectively). The control plants
'registered.a finger length of 24,3 cﬁ. Among the treatment



Table 18.- Girth of'Robusta’'fingers (cm) under the different
sucker enhancement treatments

Treatments

Helght

sucker .

removal . Fackage

. T,=apoli=-
Ascenso's _Barker's Ethrel TZ"OUter cition of Shi}%gf gz;ggﬁzn'
method method 400 bark stri- ; Fi’ a Tth
0 oping ammonium ng w
PP sulphate: sucker

removal

1{1(30 cm) 13,0 12.5 11.5 12.4 12,1 12,2 12,7 12.3

H2(6O cm) 13,0 11.6_ 10.8 12.Y 12.1 10.9 12,3 11l.8

Mean 13.0 12.0 11,1 12,2 12.1 11,5 12.5 12.1

Control (Package Recommendations) : 14,4

CD g for comparing treatments : 0.5369

CD 45 for comparing interactions : 0.7594



FIG. 20 LENGTH OF ROBUSTA FINGERS (CmM) UNDER THE

DIFFERENT SUCKER ENHANGCEMENT TREATMENTS
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6ombiﬁations. ﬁl?l {Ascenso!s methéd. removal of 30 em
tall suckers) and H,T, (Ascenso's method, removal of

60 cm tall suckers), which were statistically on par,

were significantly superior (23,5 cm and 22.4 cm, res-
pectively) to the other combinations. H,T, (ethrel 400
‘ppm, removal of 30 cm tall suckers), H,;T, (shallow plant-
ing, removal of 30 cm tall suckers), HyTq (ethrel 400 ppm,
removal of 60 cm tall suckers), and HyTg (shallow planting,
removal of 60 cm tall suckers), which were statistically
on par, géve'significantly shorter fingers (17.7 cm, 17.6
cm, 17.3 cm and 17.1 cm, respectively).

The data on the ‘average girth of the fingers are
'presented in Table‘le and Fig. 21. T, (Ascenso's method)
T, {Package of Practices recommendations with sucker re=
moval), which were statistically on par, were significan-
tly superior (13.0 cm and 12,5 cm, respectively) to the
rest of the treatments, T, (shallow planting) and T,
(ethrel 400 ppm), which were also statistically on par,
gave significantly low girth of fingers (11.5 cm and 11,1
cm, respectively). The control plants registered an indi-
vidual finger girth of 4.4 cm. - Among the treatment
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combinations, Hirl (Ascenso's method, removal of 30 cm
tall suckers), H,Ty (Ascenso's method, removal of 60 cm
tall suckers), HyTo (Package of Practices recommendations,
removal of 30 cm tall suckers), H;T, (Barker 's method, re-
moval of 30 em tall suckers), H,T, (Barker 's method without
outer bark stripping, removal of 30 cm tall suckers) and
H,To (Package of Practices recommendatiéns, removal of

60 cm tall suckers), which were statistically on par (13.0
cm, 13.0 cm, 12,7 cm, 12,5 cm, 12.4 cm, and 12.3 cm, res~
pectively}, were the significantly superior treatment com-
binations. H;Tq (ethrel 400 ppm, removal of 30 cm tall
suckets), HoTe (shallow planting, removal of 60 ¢m tali
suckers), and HoT 5 (ethrel 400 ppm, removal of 60 cm tall
suckers), which were also statistically on par, produced
fingers with significantly lesser girth (11.5 cm, 10.9 cm,
and 10.8 cm, respactively).

Another criterion used for assessing the quality
of the bunch as influenced by the treatments was the average
welght of the fingers., The data are presented in Table 19
and Fig. 22,

T, (Ascenso's method) was significantly superior to



Table .19.= llelght of 'Robusta’fingers (g) under the different sucker
enhancement treatments

Treatments
Height .
of 'I'l T2 T3 T4 T5 T6 ‘ T7 Mean
sucker
removal Package
Ascenso's Barker's Ethrel T2-outer Tl—appli— Shallow Recommen=
method method 400 bark stri- cation of plant~ dations
R o poing ammonium = 1ing with
pi sulphate sucker
removal
H,(3O cm) 120,1 106.7_ 101.4 111.3 112.6 100,83 112,3 109.4
H,(60 cm) 118.0 104.2 99.3  109.2 111.1 99,7 108.1 107.1
Mean 119.0 105.4 100.3 110.5 111.9 100.3 110,2 108.2

Control (Package Recommendations) : 125,0
CD 05 for comparing treatments : 1.6450
CD,O5 for comparing interactions : 2.3264
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the rost of the treatments, in that it gave the maximum
finger weight (119.0 g). T4 (ethrel 400 ppm) and T,
(shallow planting), which were statisfically on par,

were significantly inferior to the other treatments

(100.3 g, and 100.3 g, respectively)., Among the treat-
ment combinatibns, HiTl (Ascenso 's method, removal of

30 cm tall suckers), HoTy (Ascenso's method, removal of

60 cm tall suckers), HTq (Ascenso's method without ammo=
nium sulphate application, removal of 30 cmtall suckers),
H,T- (Package of Practices recommendations, removal of

30 cm tall suckers)! HyT, (Barker 's method without outer
bark stripping, removal of 30 cm tall suckers) and HoT g
(Ascenso's method without ammonium sulphate application,
removal of 60 cm %£all suckers), which were statistically
on par, ﬁere significantly superior (120.1 g, 118.0 g,
112,6 g, 112,83 g, 111.8 g and 111,1 g, respectively) to
the other treatment combinations. The treatment combina=
tions H,T, (ethrel 400 ppm, removal of 30 cm tall suckers),
H;Tg (shallow planting, removal of 30 cm tall suckers),
HQTS (shallow planting, removal of 60 cm tall suckers).and
HyT4 (ethrel 400 ppm, removal of 60 cm tall suckers), which

were also statlstically on par, produced fingers having sig-
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nificantly poor average weight (10l1.4 g, 100.8 g, 99.7 g
and 99,3 g, roespectively).

4,2.4, Sucker production

Total number of suckers produced, the number of
sword suckers and water suckers, the percentage of sword
suckers to the total, the Sucker Raltio and Sucker Produc=
tion Index were assessed and the results have been presen-

ted in tables 20 to 25,

The ANOVA (Appendix III) indicated that the treatw
ments differed significantly from the control and showed
hiéhly significant influence on the number of suckers PrOw
duced by the mother plants. The effects due to the helght
of sucker removal were not significant. However, the Helght x

Troatment 4interaction effects were highly significant.

Table 20, Fig. 23 and Fig. 24 indicate that the
treatments T, (ethrel 400 ppm), T, (Ascenso 's method) and
T (Asconso's method without application of ammonium sul-
phate) were significantly superior to the ;thers with regard
to the number of suckers produced (15.6, 13.6 and 1l1.6, res~
pectively). Among the treatmenﬁ combinations, H,T, (ethrel



Table 20,= Sucker production by'Robusta'plants under the different
sucker enhancement treatments
Treatménts
Helght
of T T T T T T T Mean
sucker 1 2 3 4 5 6 7
removal
‘ : . To-outer  T;-appli- Rocomaen-
A;ggggg S Bg:%ﬁgds Ezggel bark stri- cation of Shiéigﬁ dations
- o Pring ammonium ?n with
pp sulphate g sucker
removal
Hl(30 cm) 14.6 12,2 16.3 10.7 12,2 11.5 12.3 12,8
H2(60 cm) 12,7 9.7 14,8 10,3 11,1 9.0 9.6 11.0
Mean 13.6 11.0 15,6 10,5 11,6 10,2 11.0 11l.9

Control (Package Recommendations) : 4.0
CD 5 for comparing treatments : 0.6012
CD 05 for comparing interactions : 0.8502
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400 ppm, removal of 30 cm tall suckers) was significantly
superior to the other combinations, having produced 16,3
sﬁckers per plant, The combination H2T3 (ethrel 400 ppm,
removal of 60 cm tall suckers) and HiTl'(Ascenso's method,
removal of 30 cm tall suckers), which were statistically
on par having produced 14,8 and 14.6 5uckers,-respect1VGiy
per plant, were the second best in this respect. The control
‘'plants ylelded only 4.0 suckers per plant because the suck=
ers were allowed to develop only after shooting. However,
the T. planté (maintained as per the Package of Practices
recommendations, but without desuckering) yielded 11.0

suckers per mat.

With respect to the number of sword suckers produced,
the ANOVA indicated that the treatments significéntly di-
ffered from the control and influenced the production of
sword suckers., Tha treatments Tl (Ascenso s method) and T3
{ethrel 400 ppm), which were statistically on par, were
significantly superlor to the others, in that they gave
the maximum number of sword suckers (13.) and 12.6, respec-~
tively). Tg (shallow planting) gave significantly lesser

number of sword suckers (3.8) compared to the other treat-



Table 2l.- Production of sword suckers by'Robusta'plants under the
different sucker enhancement treatments

Treatments
Height :
of '1'l T2 T3 T4 T5 T6 ‘ T7 Mean
sucker
removal Package
Ascenso's Barker's Ethrel TszUter Tl-appli— Shallow Recommen-
method method 400 bark stri- cation of plant- dations
> pping ammonium ing with
¢ , sulphate sucker
removal
Hl(SO cm) 13.8 11,6 - 13.5 10,2 11.3 10.7 11.7 11.9
H, (60 cm) 12,5 8.7 11.7 3.2 10,2 6.8 8.5 9.6
Mean 13.1 10.2 12.6 9.7 11.0 8.8 10,1 10.8

Control (Package Recommendations) : 3.7

CD 05 for comparing treatments : 0.5765
CD 05 for comparing interactions : 0,8153



ments (Table 21). The control plants recorded 3,7 sword
suckers per mat. However, the T. plants (maintained as
per the Package of Pracﬁices recommendations; but wlthout
desuckering) ylelded 10,1 sword suckers per plant, Among
the treatment combinations, HyT, (Ascenso 's method, re-
moval of 30 cm tall suckers) and H,Tq (ethrel 403 ppm,
removal of 30 cm tall suckers), wﬁich were statistically
on par having produced 13.8 and 13.5 sword suckers per
plant, were the significantly superilor ones. HéTé(shallow
planting, removal of 60 cm tall suckers) with a relatively
losser number of sword suékers (6.8), was found to be sig-

nificantly inferior to the other treatment combinations.

The treatments significantly differéd from the con-
trol and exhibited significant influence on the number of
wator suckers produced by the mother plants (Appendix III).
The helght of suckers at sepavation did not exhibit signi-
flcant influence., However, the Helght x Treatment interac-
tions exhiblted significant effects on water sucker produce
tion by the mother plants. The data presented in Table 22

indicate that the treatment T, (ethrél 400 ppm) produced
significantly higher number of water suckers {3.0). The



Table 22.,- Production of water suckers by 'Robusta’' plants under the
different sucker enhancement treatments

Treatments
Height '
of Tl T2 '1‘3 T4 T5 T6 T7 Mean
sucker
removal 5 ! . Package
Ascenso's Barker's Ethrel Torouter  Ty=apdll= spa1iow Recomnen-
method method 400 bark stri- caztion of plant- dations
o pping ammonium ing with
PP sulphate suckar
removal
Hl(BQ cm) 0.7 0.6 2.8 0.5 0.3 0.7 0.6 0.9
H2(60 cm) 0,2 1,0 3.1 1.1 0.8 2,1 1.1 1.3
© Mean 0.5 0.8 3.0 0.8 0.6 1.4 0.8 1.1

Control (Package Recommendations) : 0.2

CcDh 05 for comparing treatments ! 0.5444
CD.05 for comparing interactions : 0,7700
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treatments T, (Barker 's method) and‘Tl (Ascensots method)
were among those that produced the least number of water
suckers (0.8 and 0.5, respectively). The control plants
recorded 0.2 water sucker per mat. Among the treatment
combinations, HyT, {othrel 400 ppm, removal of 60 cm tall
suckers) and H T, (ethrel 400 ppm, removal of 30 cm tall
suckers), which were statistically on par, gave significa=
ntly higher counts of water suckers (3.1 and 2.8, respecti-
vely)r _Significantly lower counts of water suckers were

recorded by nine treatment combinations.

The ability for production of quallty suckers by
the treatment plants was assessed in terms of the percene
tage of sword suckers also, The analysis of variance
(Appendix IiI) indicated that the treatments differed from
the control and exhibited significant influence on the
percentage of sword‘suckers to the total number of suckers
produced. The effects due to the height of suckers at re-
moval were significant (P<0.0%9)., The Height x Treatment
interaction also exhibited highly significant effects on

the percentage of sword suckers,

As can be seen from the data presented in Table 23,



Table 23,- Percentage of sword suckers produced by'Robusta'plants
under the different sucker enhancement treatments

Treatments
Height
of Tl T2 T3 T4 T5 T6 T7 Mean
sucker
removal . Package
Ascenso's Barker's Ethrel Ty-outer  T)-appli- Shallow Efiigﬁi"’
method method 400 bark strie cation of ;. -\C ;ith
pom pping ammonium Y7o ck
removal
Hl(BD cm)  94.8 ‘ 95.2 82.4 95,3 96.9 93.5 94,9 93.3
H,{(60 cm)  98.0 89.6  79.0  89.2 92.1 76,2 88.3 87.5
Mean 96.4 90.9 80.7 92.3 94.5 84.8 91.6 90.4

Control (Package Recommendations) :
CD.OS for comparing treatments : 4,3381
CD.O5 for comparing interactions : 6,1351

83.7
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the freatments Tl (Ascenso's method), T5 (Ascenso's

method without ammonium sulphate application) and T4
(Barker's method without outer bark'stripping), which
were statistically on par, gave significantly higher per=
centage of sword suckers (96.4, 94:5 and 92,3, respecti-
vely). T, (ethrel 400 ppm) produced significantly lower
percentaée of sword suckers (80.7). Of the suckers proe
duced by the control blants, 83,7 per dent vere sword
suckers. The treatment combinations H,T; (Ascenso's
method, removal of 60 cm tall suckers),-HlT5 (Ascenso s
method without ammonium sulphate application,removal of
30 cm tall suckers), H,T, (Barker 's method without outecr=
bark stripping, removal of 30 cm tall suckers) and H{Tp
(Barker 's method, removal of 30 cm tall suckers) were
among the eight which recorded maximum percentage of

sword suckers (98.0, 96.9, 95.3 and 95.2, respectively).
The combinations H,T4 (ethrel 400 ppm, removal of 60 cm
tall suckers) and HoTg (shallow planting, removal of 60 cm
tall suckers), which were statlstically on par, gave signi-
ficéntly lower percentage of sword suckers (79.0 and 76.2,
raspectively). |

The analysis of variance with respect to the Sucker



Table 24.=- Sucker Ratio (Sword suckérs; in Robusta'plants under

Water suckers
the different sucker enhancement treatments

Treatments
Height -
of T T T T T T T Mean
sucker 1 2 3 4 -5 6 7
removal
Package
T.,~outer T,=appli- .
' 2 1 Shallow Recommen=-
Ascenso s Darier 's BEhTel park stri- cation of plant- dations
i pping ammonium ing with
ppm sulphate sucker
removal
Hl(ao cm) 13,5 19,6 4,9 20.5 35.7 16.1 19.6 19.3
H,(60 cm)  50.0 9.4 3.8 9.2 11.9 3.4 8.5 13.7
Mean 34,2 14,5 4,3 14.8 23.8 9.7 14.1 16.5

Control (Package Recommendatlions) : 5.3

CD for comparing treatments : 74330

.05

CD.05 for comparing interactions : 10.5119
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Ratlo {number of sword suckers/number of water suckers)
presented in Appendix III indicated that the treatments
differed significantly from the control and influenced
the character, The helght of the suckers at removal exhi-
bited significant influence (P<0.03) on the ratio of
sword suckers to water suckers. The Height x Treatment

interaction effects were also highly significant.

Table 24 and Fig,25 indicate T, (Ascenso 's method)
to be significantly superior to the other treatments, with
a ratio of 34,2, The treaﬁmenﬁ T5 (Ascenso 's method withe
out ammonium sulphate application) with a ratioc of 23,8
was the second best. The treatments T, {shallow planting)
and T (ethrel 400 ppm), which were statistically on par,
gave significantly lower sucker ratios (9.7 and 4.3,rese
pectively). The control plants gave a ratio of 5.5 only.
Among the treatment comblnations, Hérl {Ascenso's method,
removal of 60 c¢m tall suckers) wﬁs significantly superior
to the others, in that it gave the best Sucker Ratio (50.0).
The trestment combination H,Tg (Ascenso's method without
ammonium sulphate application, removal of 30 cm tall

suckers) with a Sucker Ratio of 239.7 was the second best,



Table 25.- Sucker Production Index in'Robusta'plants under the

different sucker enhancement treatments

Treatments
Helght
of T T T T T T T Mean
sucker 1 2 3 4 5 6 7
removal
. Package
Ascenso's Barker's Ethrel T2 outer Tl-appli- Shallow Recommen~
method method 400 bark stri- cation of plant- dations
o oping ammonium ing with
op sulphate sucker
removal
Hl(SO cm) 270.7 241.2 8l.1 220,5 437.9 184.1 243.9 239.9
H2(60 cm) 637.7 93.0 56.3 94.8 132,8 30.7 82,2 161.1
Mean 454,2 167,1 68.7 157.7 285,3 107.4 163.0 200,5
Control (Package Recommendations) : 24.0
CD 55 for comparing treatments : 89.3044
CDh 05 for comparing interactions : 126,2955
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Seven treatment combinations which recorded low Sucker
Ratios of 1l.9 to 3.4 were statistically on par and ine
cluded HT, (ethrel 400 ppm, removal of 30 cm tall suckers),
H2T3 (ethrel 400 ppm, removal of 60 cm tall suckers) and
HyTg (shallow planting, removal of 60 cm tall suckers).

The Sucker Production Index (number of suckers
produced x Sucker Ratio) was computed to give an overall
rating of the treatments with respect to preduction of
quality suckers. The analysls of variance presented in
Appendix III indicated that the treatments significantly
differed from the control and influenced the Sucker Produc-
t4on Index. While the height of suckers at separation did
not oxhibit statistical significance, the Helght x Treat-
mont interaction effects were highly significant.

The data presented in Table 25 and Fig. 26 indicate
that T, (Ascenso's method) yielded a significantly high
Sucker Production Index of 454,2 as compared -to the other
treatments. Tg (Ascenso's method without ammonium sulphate
application) recorded the second highest Sucker Productlon
Index of 285.3. T4 (Barker's method without outer bark
stripping), Tg (shallow planting) and T, {ethrel 400 ppm),



which were statistically on par, registered significantly
lower indiceé (157.5, 107.4 and 68,7, respectively). The
control plants‘gave a Sucker Production Index of only 24.0,
Among the treatment Eombinations, HT, (Ascenso's method,
removal of 60 cm talllsuckéis) gave the best index of
637.7, followed by HlT5 (Ascenso's method without applica-
tion of ammonium sulphate, removal of 30 cm tall suckers)
with an indexX of 437.9. Seven treatment combinations, which
were statistically on par, gave low indices ranging from
132.8 to 30.7., These treatment combinations included H2T7
(Package of Practices recommendations, removal of 60 cm
tall suckers), H,T4 (ethrel 400 ppm, removal of 30 cm %tall
suckers), HoT 4 (ethrel 400 ppm, removal of 60 cm tall
suckers) and Héré {shallow planting, removal of 60 cm tall
suckers) with indices of 82.2, 8l.1, 56.3 and 30,7 respec-
tively. )

4,2,5, Sucker vigour

The vigour of the suckgrs produced by the plants
subjected to the different sucker enhancement treatments
was assassed in terms of the leaves they supported at the

time of seperation, their welght and the girth of their



Table 26.-~ Number of leaves borne by the suckers under the different
sucker enhancement treatments

Treatments
- Heilght -
sucker
Temoval Package
T,-outer T,—appli -
Ascenso's Barker's Ethrel ,2 1 Shallow

Recommen=
mathod method 400 bark stri- catlon of plant- dations

o poing ammonium ing with
pp sulphate sucker
removal
Hl(SO cm) 2.0 1.1 1.4 1.5 1.7 1.3 1.5 1.5
H, (60 cm) 2.4 2.6 3.0 2.9 2.7 1.9 2.6 2.6
P‘dean 2.2 1.8 2.2 2.2 2.2 106 2.0 2.0
Control (Package Recommendations): Not available since

Gh 05 for comparing treztments

desuckering was
$0.4972

practiced
CD.OS for comparing interactions :

: 0,7031
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pseudostem at the collar. The data on these aspects

are presented in Tables 26, 27 and 28,

The analysils of variance of the data indicated
that the treatments significantly differed from the cone
trol and influenced the number of fully expanded leaves
the suckers had at the time of their seperation (Appen-
dix III). Although the height of the suckers at sepera-
tion did not exert significant influence, the Helght x
Treatment interaction effects were found to be signifi-
cant.,

The suckers produced by the plants subjected to
the different treatments, except Treatment 6 (shallow
planting), had 1.8 to 2.2 fully expanded leaves at sepce
ration (Table 26), Statistically, these were on par. Tﬁe
Treatment 6 (shallow bléntiﬁg) was significantly inferior
in this respect, with.only 1.6 fully expanded leaves.aﬁ
seperation. Among the treétment combinations, all those
iﬂvolving H, (60 cm téll suckers removed), except the
combination' H,T,. (ghallow planting, sucker removal at
60 cm height) were significantly superior to fhdse involv~
ing H, (30 em tall suckers remerd).



Table 27.- Weight of suckers (kg) under the different suclker

enhancement treatments

Treatments
Height
of Tl Tz T3 T4 T5 T6 T7 Mean
sucker .
Temoval T =outer Tl-appli gggg;gzn_
Ascenso's Barker's Ezggel bark stri- cation of S?:ﬁtgw dations
method method o pping ammonium pin with
PP sulphate g sucker
removal
H (30 cm) 1.7 0.8 1.9 1.1 1.2 0.8 1.0 1.2
H,(60 cm) 4.7 3.3 4.3 3.7 3.6 2.6 3.0 3.6
Mean 3.2 2,0 3.1 3.1 2,4 1.7 2.0° 2.3
Control {Package Recommendations) 2 Not available since
. desuckering was
(919) for comparing treatments * 0.1824 practiced

05
CD.O5 for comparing interactions: 0,2580



The second criterion used for assessing the vigour
of the suckers soparated was their weight at seperation,
The analysis of variance of the data (Appendix III) indie
cated that the treatments significantly differad from the
control and influenced the welght of the suckers at sepe-
ration. The height of suckers at Temoval and the Height x

Treatment interaction effects were also significant.

The data presented in Table 27 indicate that the

| treatments T, (Ascenso 's method}, T, {Barker 's moethod withe
out outer bark stripping) and Ty (ethrel 400 ppm), which were
statistically on par, were superiof to the remaining tréat-
ments, having produced 3,2 kd} 5.1 kg and 3,1 kg suckers.,
Shallow planting (Té) vielded éignificantly inferior (lighter)

suckers. DBetween the two héights of sucker removal, H2

(60 cm tall suckers removed) was significantly superior to
H,(30 cm tall suckers removed). Among the treatment combi-
nations, those involving H, (60 cm tall suckers removed)
were better than those involving H, (30 em tall suckers
removed). The combinations BTy (Ascenso 's meihod,‘60 cm

tall suckers removed) and H T (ethrel 400 ppm, 60 cm tall



Table 28,= Girth of the pseudostem (cm) at the base of suckers under
the different sucker enhancement treatments

Treatments
Height
of - Tl T2 T3 'I‘4 T5 Té T7 ‘ Mean
sucker
removal Package
. . T2-outer Tl-appli- Recommen—~
Ascenso's Barker's Ethrel .= Shallow dations
method  method 400 Dafk stri= cation of ,00s " "% 0y
) pping ammonium
ppm sulphate ing sucker
removal
1{1(30 cm) 9.7 8.0 13,0 9.0 8.3 8.3 8.7 2.3
H2(60 cm) 4),.6 30.5 32.5 33.9 32.0 29,83 32.8 33.4
Mean 25,7 19.2 22.7 21.1 20,5 19.1 20,7 21,3

Control (Package Recommendations) :Not available since
desuckering was
CD 45 for comparing treatments : 1.1637

practiced
CD 05 for comparlng Interactions : 1.6450
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suckers removed) were the best and the second best.

Girth of the pseudostem at the collar was also
used for assessing the vigour of the suckers. The ANOVA
of the data (Appendix ITI) indicated that the sucker
enhancement treatments significantly differed from the
control and influenced the girth of the pseudostem. The
height of the suckers at removal and the Height x Treate

ment interaction effects were alsoc found to be significant.

The data presented in Table 28 indicated T, {Ascenso's
method) which produced a pseudostem girth of the 25.7 cm
to be significantly supefior to the others. T, (ethrel
400'ppm) was found to be the second best, with 22.7 cm
girth. Shallow planting (T6) with a girth of 19.1 cm and
Barker's method th) with a girth of 19.2 cm were statisti-
cally on par and inferior to the others., Between the two
heights of suckgr removal, H2 (60 cm tall suckers removed)
which produced a girth of 33.4 cm was significantly supe-
rior to H, (30 cm tall suckers removed), Among the treate
ment combinations, those involving H, (60 em tall suckers

ramoved) were significantly superior to those involving H,



Table 29.- Correlation coefficients between the characters studled in Robusts
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(30 em tall suckers removed). The combination H,T,
(Ascen5035 method, 60 cm tall suckers removed) which
produced a pseudostem girth of 41.6 cm was the best., The
combinations of Hy t60 cm tall suckers removed) with T2
(Barker'; method) and Tg (shallow planting) were stae
tistically on par; but the poorest among those invelving

H?-‘

4,2,6, Correlaiion studias

In order to assess the effect of the treatments
on the productivity of the mother plants, s}mple correla-
tions were worked out between the various parameters studied.

" The correlation coefficients have been presented in Table 29,

The total number of suckers did not show signifi=-
cant'reiationship with the three parameters of mother plant
vigour, namely, the height. of the pseudostem (r = -0.15),
girth of the pseudgstem (r = =0.0006) and the number of
functional leaves present at the time flowaring (r = -0,15),
Howeve;, the numbar of sword suckers exhibited significant
correlation (r = 0.22*) with the girth of the pseudostem at

flowering. The correlation between the total number of
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suckers and the number of sword suckers was positive

and highly significant (r = 0,90 ).

Assoclation between the vigour of the plants and
their productivity was examined through the corrélations
between the three indices of plani vigour (the height and
girth of the pseudostem, and the number of functional
leaves) on the one hand, and the flowering characters,
the yield (bunch weight) and the yield components (number
of hands, number of fingers per hand, length; girth and
weight of the fingers) on the other. The matrix of 'r'
values presented in Table 29 indicates that the height and
girth of the pseudostem and the number of functional leaves
at flowering exhibited highly significant and negative
correlation (r = -0.92**, -0.60**,.w0.5l**, respectively)
with flowering duration and highly significant positive
correlation {(r = 0.72**, 0.72*%, 0.61**, respectively)with
the duration of fruit set. With regard to the duration
for fruit maturlty, the number of functional leaves at
flowering alone exhibited significant correlation (r = 0.21%)
The three indices exhibited negative and significant corre-
lation with the total duration of the treatment plants
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(r being, -O.?S%ﬁ, -0.47"" ana -0.48*%, respectivély).
Table 29 also indicates that the helght and girth of the
pseudostem and the number of functional leaves exhibited
highly significant and positive correlation (r = 0,82,
0.74ﬂ%, 0.62*%, respectively) with the yleld per se (bunch
welght) and the components of yield (number of hands,
number of fingers per hand; length, girth and weight of
the fingers). With per day yield also, the three indices
of plant vigour exhibited highly significant and positive

* =4,
correlations (r = 0.85**, 0.75 %, O.TL%w, respectively),

Positive and highly significant correlations were
obtained between the components of yield (number of hands,
number of fingers, length, girth and weight of the fin-
gers) and the yield per se (bunch weight), %he'r'values
‘being 0.74 ", 0.67" ", 0.89", 0.78" an1 0.01%%, respecti-
vely. With per day vield, the corresponding values of the
corralation coefficient wore 0.74*%, 0.83%%, 0.83*%. 0.75**
and 0,89, respectively). The duration of flowering exhi=
bited highly significant and negative correlation with the
weight of the bunch (r = -0.75%%), while the duration of

frult set was positively correlated (z = 0.87*&). The



corresponding values with respect to per day yleld were

r = -O.BO*ﬁ and © = 0,04, raespectively.

The number of suckers produced did not exhibit
significant'correlation with elther the duration for flower-
ing or the total duration;but was negatlively and ‘significantly
correlated with the duration for fruit set (r = -0.26*§). Both
the number of suckers and the number of sword suckers exhible
ted highly significant and negative correlation with the dura-
tion for fruit maturity (r = =0.63" and =0.54 ', respectively).

The data also indicate highly significant negabive
correlations between the sucker number on the one hand and
the yield (bunch weilght) and yleld components of:the mother
plant (number, length, girth and weight of fingers) on the

20,45 ", 20,28, =0.33"" and =0.29"%,

other (r = -0.28"
respectively). The correlation between the numbér of suckers
prodﬁced and the per day yield was also negative and signifie

cant (r = -0.23*).

Among the other assocciations examined, the correla-
tions between duratlion of flowering on the one hand and
length, girth and welght of the fruits on the other were
found to be negative and highly significant (r = -0.65*%,



Table

30.- Direct and indirect path effects of component traits on per day Yield in Robusta

d.042

Total Height  Girth of of T No. of
No. of No, og du?atﬁon oftzhe p:eudo; functional No. of fingers Len?th Gi§th Weight Totgl
suckers Swor 0 ¢ - mother  stem a leaves at  hands per ° ° o TorTe-
roduced Suckers mother plant at flower- flowerin or hand finger finger finger lation
P produced plant flowering ing wering bgﬁch
; i
No, of
suckers ) ) c »
produced 0.29 -0.23 0,017 ~0,021 -0.000052 -0,0096 -0.00025 -0.15 -0,019 -0,0l2 -0.097° -0.,23
No. of sword . . e - :
;ggé‘gi:d 0.26 -0.26 0.035 0.0086 0,020 0.0081  -0,0074 -0,062 -0.0068 -0.0038 —0.028 -0.036
Total dura- __— ‘ - s
tion of the -0.024 4 0.044 =0.20 -0.096 «0,041 -0,033 0.0094 -0.11 -0.,025% -0.010 -0.15 ~0.63
mother plant . . ' ) . ’
Height of the - *x
mother plant -0,046 ~0,017 0.15 0.13 0.067 0.047 -0,018 0.22 0.041 0.023 0.25 0.85
at flowering
Girth of : ox
pseudostem ~0.00017 -0,059 0,096 0.100 0.087 0.048 ~0,023 0.21 0.040 0.021 0.22 0,75
at flowering . : . -
No, of func- e
tlonal  leaves -0,041 ~0,031 0.098 0.091 Q0,062 0.068 -0.023 0.23 0.038 0.023 0.20 0.71
at flowering ' .
No. of hands "
- per bunch 0.0024 -0,062 0.061 0,077 0.064 0,050 ~0,031 0.25 0,043 0.026 0.26 0.74
No. of fingers ' *n
per hand ~0,13 0.049 0.065 0.088 0.057 0.047 ~0,023 0.326 0,045 0.028 0.28 0.83
Length of : ' ) ) *2
finger -0,095 0.031 0.090 0.094 0.061 0.045 -0J023 0.26 0,057 0,023 0,29 0.83
Girth of , : *a
finger -0,097 0,029 0.060 0.084 0,053 0,045 -0,023 0.27 0,038 0.035 0.26 0.75
Weight of _—
finger -0.085 0.022 0.093 0.10 0.058 -0,024 0.28 0.050 0.027 0,327 0.89

* Significant at 5% level of probability

** Significant at 1% level of probability
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~0.49**. -0.70§*, respectively). The data also revealed
highly significant positive correlations between the number
of fruits and the duration for fruit set (r = 0.81*%),
between the length and the girth of fruit (r = 0.79**),
between the length and the weight of fruit (r = 0.91%%),
between the girth and the welght of fruit (r = O.TS*ﬁ), and
botween the bunch weight and the per day yield (r = 0.97*%).

4,2,7, Direct{indirect effects of the factors on the yleld

Path eccefficient analysis was done to assess the
direct and indirect effects of the number of suckers, the
number of sword suckers, the total duration, the height at
flowering, the girth of the pseudostem at flowering, the
number of functlonal leaves at flowering, the number of hands
per bunch, the number of fingers per hand, and the length,
girth and weight of the fingers on the per day yield.

The 11 factors studied accounted for 90,81 per cent
of the variation in per day yield (Table 30 and Fig.27). The
average welght of fingers had the maximum direct effect
(0.327) on the per day yield, followed by the number of

fingers (0.326) and the number of suckers produced (0.29).



The number of sword suckers produced had a direct effect
of =0,26. The total duration of the mother plant also
exhibited a negative direct effect of =0.20 on the per
day yield.

The number of suckers produced recorded a negative
indirect effect of =0.23 on the per day yield through the
number of sword suckers, followed by an indirect effect of
=0,15 through the number_of fingers per hand. The height
. of the pseudostem at flowering had an indirect effect of
0.25 through the weight of an individual finger and 0,22
through the number of fingers per hand. The girth of the
pseudostem at flowering had an indirect effect of 0,22
through the weight of an individual finger and 0.21 through
the number of fingers per hand., The number of functional
leaves at flowering had an indirect effect of 0.23 and 0,20,
through the number of fingers per hand and the weight of an
individual finger, respectively. The number of hands per
bunch had an indirect effect of 0.26 through the weight of
an 1nd1v1dual finger and 0.25 through the number of fingers
per hand., The number of fingers per hand had an indirect

effect of 0.28 through the weighf of an individual finger.
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The average length of an individual finger recorded
indirect effeocts of 0,29 and 0,26 through the weight of
an individual finger and tho number of fingers per Eand.
The girth of an individual finger had indirect effects

of 0.27'ahd 0.26 through the number of fingers per hand
and the welght of an individual finger, respectively.

The weight of an individual finger had an indirect effect

of 0.28 through the number of fingers per hand.
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5, DISCUSSION

5.1 VThe banana growers persistently demand supply of
large number of guality planting material, particularly
when new cultivars are released for cultivation .in their
area., The source of planting material in banana is limited
to its suckers. Owing to the differential performance of
the two types of suckers (the sword suckers and the water
suckers), cultivators in most of the banana growing tracts
have been advised to raise thelr crop only from the sword
suckors (Gregory, 1952; Oppenheimer and Gottreich, 1954;
Nayar, 1962; Simmonds, 1966; Chattopadhyay et al., 1980),
This restriction further limits the availability of quality
planting material. More over, the sword suckers are ree
.ported to be poor in suckering (Kaikari and Amankwah, 1977),
although they emerge early, give the largsst leaf area and
produce the most vigorous plants. Methods of rapid multi-
plication, such as the use of corm bits (Berril, 1960;
Nayar, 1962; Simmonds, 1966), raising of nurseries (Wright,
1951), etc. are availablej but their utility 15 i Tt
limited to occasions when new genotypes and desirable mutants

are isolated., Tissue culture methods, although demonstrated
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to have potential in banana (Doreswamy, 1983; Jarret,
et al., 1985), are yet to reach a commercial take-off

stage.

5,2, Under the circumstances, several investigators

have made attempts to increase sucker production, parti-
cularly in the shy-suckering varieties (Wright, 1951;
Gregory, 1952; Barker, 1959; Osborne, 1963; Ascanso, 1967;
Sathyanarayana gt al., 1980; Ravichandran, 1983). Surpri-
singly, the effect of the sucker enhancement treatments on
the performance of the mother plants has not been assessed
in detaill by these investigators, except Ravichandran (1983).
Without such information, the methods can only have limlted
utility. It i1s in this context that the present inveétiga-
tions were made, not only to standardize methods for increas-
ing sucker production: but also to examine their effects on
the growth, flowering behaviour and productivity of the
mother plants. The investigations conéisted of two barts;
the first, an assessment of the natural sucker production

in seven of the important cultivars of the Stgte and the
second, efforts to standardise a method thét would generate
a large number of sword suckers without deleterious effects

on the mother plants.
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5.3. The seven cultivars chosen were evaluated in a
RBD with three replications. Their flowering behaviour
and productivity were assessed, besides their sucker pro=

ductlon capability.

5.3.1 The seven cultivars exhibited wide variation in the
total duration, ranéing from 287.66 days for 'Robusta' to
494,99 days for 'Red Banana' (Table 1), The differences
among the cultivars were statistically significant. The
time taken from planting to flowering (vegetative phase)
and from flowering to harvest (reproductive phase) were
separately examined. In both the cases, 'Red Banana! (Tg)
recorded longer duration as compared to the other cultivars
(395,66 and 99.33 days, respectively). 'Robusta! (T5) which
flowered the earliest, took significantly more time (82.66
days) than ™Monthan' (T,) which matured the fastest with
76.00 days. With respect to the duration for fruit set,
"Palayankodan! (Tl) recorded significantly longer duration
(20,58 days) than the other cultivars. The cultivars 'Red
Banana' (T6) and 'Robusta! (Ts), which were statistically
on par, recorded lesser duration (17,91 days, 16.75 days,

respectively) than 'Palayankodan’ (Tl). In 'Poovan' (T4),
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'Nhalipoovan' (Tz) and 'Nendran' (TS), the fruit set was
completed in a shorter spell of time (11 to 13 days).

5¢3.2, The data presented in Table 2 revealed that 'Paiayah-
kodan! (Tl) and ‘Robusta’ (Té) had the highest number of
finéers per bunch (10.83 hands x 17.33 fingers per hand and
9.66 hands x 16.58 fingers per hand, respectively). Thero-
fore, 1t can be logically assumed that these cultivars would
take more number of days to complete ﬁhe frult set, as com-
pared to the others. However, while '"alayankodan' took the
longest time justifying the above assumption, 'Robusta' took
significantly lesser time than 'Palayankodan'. 'Red Banana!
(Té) which recorded the least number of hands per bunch (5.66
hands x 9.66 fingers per hand) can be expected to complete
the frult set faster. But the cultivar took the second
longest duration (along with 'Robustal, Ts) for completing
the frult set (17.91 days), This can be explained as due to
the varietal character. The possibility that a very long
duration variety like 'Red Banana' has "genetic slowness®

built in it cannot be ruled out.

3.3¢3. In the analyses of yield and yield contributing
characters, 'Robhusta’ (T5) recorded the highest bunch weight
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(of over 16 kg) and ™halipoovan! (Tz), the lowest {8.26. kq)
along with 'Nendran® (T3) (9.34 kqg). The remaining four
culﬁivars which included 'Palayankodan' (Tl) and 'Red Banana'
(TS) recorded intermediate bunch weight. The analysis of
characters contributing towards yield revealed that 'Robusta'
(Ts) had significantly larger number of hands (9.66), except
'Palafankodan' (Tl' 10.83). With respect to the number of
fingers per hand, 'Robusta' (T5, 16,58) along with 'Palayan-
kodan'! (Tl' 17.33) and 'NhalipOOVan' (Tz, 15,33) topped the
list, The 'Robusta' fruits were significantly longer (23.16
cm) £han those of the other cultivars (Table 3), It is but
natural under the circumstances, that 'Robusta! (TS) produced
the heaviest ——=_ bunches. 'Palayankodan' (Tl), which
along with 'Red Banana! (TS)' ‘Poovan! (T4), and 'Monthan'
(T7) produced the second heaviest bunches, (12.04 kg, 11.68 kg,
11,31 kg aﬁd 11.26 kg, respectively) recorded maximum number
of hands ('Robusta' being statistically on par) and maximum
number of fingers per hand. The small - size of 'Palayankodan’
(Tl) fruits in terms of their length (13.90 cm) and girth
(12,85 cm) brought down the average weight of its bunches,

in spite of the cultivar recording the maximum number of
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fingers per bunch (10.83 hands x 17.33 fingers per hand).

In the case of 'Red Banana' (TS)' which was among the culti=-
vars which recorded the lowest number of hands.and the lowest
number of fingers per hand, the average size of the fruits
was fairlf large and the fruits weilghed the heaviest (19.36
cm long with 15.13 cm girth and 163.3 g weight). These factors
pushed up the average weight of the 'Red Banana! (T6) bunches,
although they had the minimum number of fingers (5.66 hands x
9.66 fingers per hand).

9.3.4. Since the cultivars exhlbited wide variation with
respect to the total duration, it was considered essential
to gxamine their per day prqductivity in order to have a
meaningful comparison. 'Robusta' (T5) which produced the
heaviest bunches (16,01 kgq) within the shortest total dura-
tion (287.66 days) gave the per day yield of 55.73 g. which
was significantly higher than that recorded by the other
cultivars. 'Red Banana' (Té) which produced 11.68 kg bunches
(second heaviest along with those of 'Palayankodan' 'Poovan!
and "Monthan') recorded the lowest per day yield of 23,61 g,
mainly because of its significantly longer duration (494.99
days). "Palayankodan' (Tl)' which recorded a ﬁer day yield
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of 34,21 g and which was statistically on par with 'Poovan?
(T, 31.75 g) and "™Monthan' (T, 33.91 g), produced not only
the second heaviest bunch; but also recorded the largest
number of fingers (10.83 hands x 17.33 fingers per hand) and
intermediate duration,

5.3.5. The various aspects of natural sucker producfion by

the cultivars were also investigated upon., As has been
pointed out by Osborne (1963), the rate of sucker production
and the total number of suckers produced are of significance
in determining the commercial écceptability of any banana
clone., The number of suckers produced by 'Nhalipoovan' (Tz)
was significantly higher (12.40) than that by the other culti-
vars. Among the suckers produced by 'Nhalipoovan' (T2), a
high proportion (10,64 out of 12,40) was sword suckers (Table
4). Although the cultivar produced significantly higher
number of water suckeré than the others, the Sucker Production
Index (which was computed to get the'overall rating of the
cultivars with respect to their ability to produce commerci-
ally acceptable suckers) was significantly higher (91.28) in
‘Nhalipoovan' than in the other cultivars (14.48 in ™Monthan'
to 37.23 in '"Palayankodan'). In the case of 'Red Banana! (TG)'
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which produced a high proportion of sword suckers (87,01
per cent) and a fairly high Sucker Ratlo (7.77), a rather
low Sucker Production Index of 28,1l was recorded, because

of the lowest number of suckers it produced.

5.3.6. According to Osborne (1963), the suckering qualitioes

of the banana clones are important in arriving at the system
of management that is adopted. Simmonds (1966).repor£ed

that although differences exist between the clones iﬁ thelr
capacity to produce suckers, data on natural sucker produce
tion by the different c;ones are lacking. It 1ls thus impe-
rative that any attempt to standardise sucker enhancement
treatments be preceeded by an assessment of the natural

sucker production by the clones included. The studies.con-
ducted by Balakrishnan (1980), Ravichandran. {1983) and others,
have generated data on these aspects with reference to some
clones of importance. Genome-wise, the seven cultivars
included in the present studies were hybrid derivatives,
except 'Robusta'! and 'Red Banana' which were acuminata
derivatives. Ploidy-wise, the seven clones compared were
triploids (AAA, AAB and ABB), except the diploid 'Nhalipoovan!
(AB). The two acuminata.defivatives exhibited poor suckering
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ability (4.59 and 3,70 suckers p?r mat) as‘compared to the
hybrid derivatives (4.49-to 12,40 suckers per mat). More
number of suckers in the balbisiana derivatives and less
number in the derivatives of acuminata has been recorded
(Venkataramani, 1946; Simmonds, 1962; Chakrabarty, 1977).
On the contrary, Alagiamanavalan (1979) obtained profuse
suckering in acuminata cultivars., Balakrishnan (1980) re-
ported that pure acuminata cultivars (AA,-AAA genomes) pPro=
duced comparatiVGly more number of suckers than the hybrid
derivatives, although *Monthan' (ABB) produced more suckers
than "Robusta® (AAA). This investigator obtained higher
suckering in the hybrid cultivars (an average of 6.54 suc?ers
per plant in the five hybrid cultivars against an average of
4,14 suckers in the two acuminata cultivars), as observed by
Balakrishnan (1980)., Besides recording findings of similar
nature, Ravichandran (1983) observed that as the proportion
of 'B' genome increased, there was a proportionate increase
in the production of water suckers. In the present studies
also, the five cultivars with 'B' genome (AB, AAB, ABB) rc-
corded an average 6f 1.16 water sucker per plant as against
0.44 water sucker per plant recorded by the two 'AAAT cultie

vars,
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It has been reported that suckering ability and
ploldy of the-clones hold negetive relationship (Gregory,
1954; Balakrishnan, 1980). In the present studies, the
diploid ™halipoovan' produced 12.40 suckers per plant as
against an average of 4.76 éuckers per plant in the six

triploids, confirming the above observation.

5.3.7. The present investigations also assessed the vigour

of the suckers produced by the seven cultivars in terms of

the height and the number of leaves the suckers had at the
harvest of the mother plant. The suckers produced by 'Red
Banana! (Té) were significantly taller (111.55 cm) than

those of the other cultivars. 'Palayankodan' (Tl) and
'Nhalipoovan' (T,) produced the second tallest suckers

(101.76 cm and 101.33 cm, respectively). The suckers pro=
duced by 'Nhalipoovan' (T2) had significantly more number

of leaves (5.98) than those of the other cultivars. 'Robusta’
(Tg) and *Palayankodan’ (Tl) were statistically on par in
this respect, having produced suckers with 4.98 and 4.95
leaves. In terms of the two parameters, the suckers pro-
duced by 'Nhalipoovan! (Tz), ‘Robusta* (T5) and 'Palayankodan'
(Tl) seemed more vigorous than those produce:d by the other

cultivars,
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S5.4. The second part of the study aimed at standardising

a treatment or a treatment combination that would increase
the production of quality suckers in 'Robusta! (T5), one of
thé cultivars which usually produce a significantly lower
number of suckers (4.59 as against 12,40 by 'Nhalipoovan' in
the present studies). A treatment/treatment combination
that would increase the sucker production and exhibit least
deleterious effects on the growth, flowering and producti-

vity of the mother plants was sought for.

5.4.1. The growth and vigour of the mother plants, as
influenced by the treatments, were assessed in terms of the
height, girth and number of functional leaves at flowering
(Tables 6 to 8). Ascenso's method (Tl) produced the tallest
(252,6 cm) and thickest (55.3 ecm) plants with the largest
number of leaves (13.4), whereas ethrel 400 ppm (TS) yielded
the shortest (178,0 cm) and thinnest (48,9 cm) plants with
the least number of leaves‘(B.B)g In his comparative evaluae
tion of the different treatments, Ravichandran (1983) also
obtained vigorous plants on subjecting them to Ascenso’s
method. Further, he observed that ethrel-treated plants re-

corded reduced plant vigour. The two sets of sucker removal
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-treatmenﬁs (romoval of 30 cm tall and 60 cm tall suckers)
did not significantly influence the growth of the mother‘
plants. The Height x Treatment interactions,-howevgr,
exhibited highly significant influence on the vigour of
the mother plants. Ascenso's method at both the sucker
removal treatments (Hirl and H,T,) was clearly the best
treatment. Between the two sucker removal treatments, re-
moval of 30 cm fall suckers produced under Ascensoc s method
was the best, except with respect to the number of functio-
nal leaves in which case, thé combinations Hirl and Hérl
were statistically on par (13.7 and 13.1 leaves, respecti-
vely). The combinations infolving application of ethrel
400 ppm and the two sucker removal treatments (Hl‘T3 and
Hér3) were significantly inferior to the rest of the combi=

nations,

5.4.2. The flowering behaviour of the mother plants was
assessed (Tables 9 to ll) in terms of the duration for
flowering (planting to shooting), the duration for fruit set
(setting of the first hand to the setting of the last hand)
and the duration for maturation of the bunches (duration

from shooting till harvest). Ascenso's method (Tl) induced
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the mother plants to flower significantly earlier (190 days)
than the other treatments (213.5 days to 236 dajs)a Barker's
method (T2) and spraying of gthrel 400 ppm (Ts) induced the
plants to flower late (225 days and 236 days, respectively).
Tendency of ethrel treated plants to exhibit delayed flower=
ing has been observed earlier by several workers tAnbazhagang
1978; Annadurail and Shanmugavelu, 19783 Ravichandran, 1983},
With respect to the duration for fruit set, which mainly
depends on the number of hands produced, Ascenso's method
(Tl) exhibited the longest duration (16 days). An examina-
tion of the data on total number of fingars per bunch would
Tevaeal éhat the plants subjected to Ascenso's treatment (Tl)
had signiflcantly more number of fingeré per bunch (8.5 hands x
16.8 finger per hand) than those of the other treatments.
Such bunches would take more tlme to compleie the fruit: set
than the bunches with less number of fruits, Another signi-
ficant observation is the behaviour of the ethrel treatad
(T3) plants which flowered late (236 days); but completed
the fruit set ih a comparatively shorter time (9,7 days),
The athrel treated plants had the least number of fingers

per bunch (5.6 hands x 12.1 fingers per hand) and as such,
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can be expected to complete the fruit set faster., With
respect to the duration from shooting till harvest, the
ethrel treated planﬁs (T4} and the plants subjected to
Ascenso's treatment (Tl) were the best and the second best

in terms of earliness (79.5 days and 83.4 days, respectively).
The plants subjected to Barker's treatment without stripping
of the outer leaf sheaths (T4) took significantly longer
time (90.6 days) to come to harvest. Ravichandran (1983)
also found Ascenso's method to induce faster maturity of

the bunches. Data on the total duration (duration from
planting t1ll harvest) presented in Table 12 clearly indi-
cated the superiority of Ascenso's method (Tl) which, incile=
dentely, was the second best with respect to the duration
for fruit maturity (the best with respect to the duration
for fruit maturity being ethrel 400 ppm). The ethrel treated
plants (Ts) took significantly longer time (315.5 days).
Delay in flowering has been found associated with ethrel
application (Anbazhagan, 1978; Annadurail and Shanmughavelu,
1978; Ravichandran, 1983) and such delay is bound to reflect

on the total duration also,.

The plants maintained under the Package of Practice
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recommendations; but with sucker removal (T7) were
intermediate with respect to the four parameteré analysed

to study the flowering behaviour of the troatment'plants.

5,4.3. The most important objective of the study was to
identify a treatment or treatment combination that would
not only enhance sucker production; but also would cause
the least possible damage to the mother plant receiving
the treatments. To assess the abllity of the treatments
to 1increase sucker production, the total number of suckers
induced, the number and proportion of sword suckers and
water suckers, and the overall ability to produce cormmer-
cially acceptable suckers {Sucker Production Index) were
avaluated (Tables 20 to 25). With respect to the total
number of suckers induced, T, (ethrel 400 ppm) was the
best treatment, having produced 15.6 suckers per mat.
Ascenso's method (Tl) and Ascenso's method without the
application of ammonium sulphate (TS) were the second and
the third best treatments, having induced 13.6 and 11.6
suckers per mat, respectively. Plants set shallow (T6)
and those subjected to Barker's treatment without outer

bark stripping (T4) were significantly the infeorior treat-
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ments. Ravichandran (1983) who compared several sucker
enhancement treatments found that ethrel 400 ppm was better
than the other treatments with respect to the total number
of suckers induced. In his siudies, ethrel 400 ppm gave
19.7 suckers per mat while Ascenso's mathod gave a mean
multiplication raté of only 16.9:1. The results of the
present investigatlions and those of Ravichandran (1983) are
in agreement, although the actual number of suckers PLO=
duced showed variation between the locations. These varla=-

tions can be aseribed as due.to the agro-climatic differences.

Production of sword suckers is the most important
aspet¢t. Ascenso's method (Tl) and ethrel 400 ppm (T3) werae
the best (13.1 and 12,8, respectively) in this respect.
Barker's method (Tg) was one among the three treatﬁents
which were significantly inferior to the other treatments,
except shallow planting (TG)‘ Shallow planting (T6) DI O
duced significantly lower number of sword suckers (3.8)
than all the other treatments. Ascernso's method (Tl) PrOw
duced the least number (0.5 per plant) of water suckers
per plant. Ethrel 400 ppm (Ta) was found to be the worst

treatment, having produced 3.0 water suckers per plant.
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The data on the percentage of sword suckers also
indicated the superilority of Ascenso's method (Tl) (96.4).
Ethrel 400 ppm (TS)’ which was one of the best two trest=
ments with respect to the production of sword suckers,
recorded the lowest percentage of sword suckers (80.7)
sinée'it produced maximum number of water suckers (3.0).
Shallow planting (Té) which produced significantly lower
number of sword suckers recorded the second lowest percen-
tage (84.8) of sword suckers., In order to have an overall
rating of the treatments with respect to production of
commercially acceptable suckers (sword suckers), the Sucker
Ratio (sword suckers/water suckers) and the Sucker Produc-
tion Index (total number of suckers produced x Sucker Ratio)
were computed. In both the cases, Ascenso's method CTl)
with a Sucker Ratlo of 34.2 and a Sucker Production Index
of 454,2 was found to be the best. Ascenso's method with--
out the application of ammonium sulphate (T5) was the second
best treatment, having recorded a Sucker Ratio of 23.8 and
a Sucker Production Index of 285.3, Ethrel 400 ppm (TS)
was significantly inferior, having recorded a Sucker Ratio

of 4,3 and a Sucker Production Indéx of 68,7. Considering
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the sucker inducing abllity and the ability to yield

maximum number of commercially acceptable suckers, Ascenso's
method can be rated as the best. The method was the second
best with respect to the total number of suckers; but the
best with respect to the production of sword suckers, the
Sucker Ratio and the Sucker Production Index. Ethrel 400 ppm,
although was the best with respect to number of suckers pro-
duceé. is not acceptable since the production of water

suckers was high which brought down the Sucker Production
Index. Ravichandran (1983) also found ethrel to stimulate

the production of water suckers.

The height of the suckeis at removal significantly
influenced (P:SOTOS) the percentage of sword suckers and the
Sucker Ratlo. With respect to the other c;iteria, the diffe-
rences due to the height of the suckers at removal ware ﬁot

statistically siognificant.

Among the tréatment combinations, H,T, (ethrel 400 ppm
with removal of 30 cm tall suckers) produced significantly
more number of suckers (16.3), followed by H,T4 (gthrel 400
ppm with removal of 60 cm tall suckers) and HT, (Ascenso's
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method with removal of 30 cm tall suckers) with 14.8 and
14,6 suckers per plant, respectively. However, when pro=
duction of sword suckers was considered, the éombination
HiTl (Asceﬂso's method with sucker removal at a helght of
30 cm) was the best (13.8 swordlsuckers out of 14.,6). The
combination H2 1 (Ascenso's method Wiuh sucker removal at

a height of 60 cm) was one of the four which ranked second
in terms of sword suckers produced (12,5 sword suckers out
of lﬁ.?). In this respect also, the combinations involving
T, (Package of Practice recommendations but with sucker re-
moval) proved to be inferior. Ethrel treatment (T3) in
combination with sucker removal either at 30 cm height or
60 cm height (Hl'T3 and H,T4, Tespectively) produced signie
ficantly larger number of water suckers (2.8 and 3.1 res-
pectively), thus indicating the inferiority of ethrel

treatment,

In order to obtaln the overall picture regarding the
producti&n of suckers by the plants subjected to the different
treatment combinations, the percentage of sword suckers to the
total number of suckers produced, the Sucker Ratio (number of

sword suckers/number of water suckers).and the Sucker Produc-
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tion Index (total number of suckers x Sucker Ratio) were
computed, With respect to the first two, the influence of
the height of the suckers at removal was significant. éight
of the 14 treatment combinations recorded over 90 per cent
sword suckers. Among these coﬁbinations, Hérl {Ascenso ts
method with removal of 60 cm tall suckers) and HiTs(Ascenso's
method without ammonium sulphate application, removal of 30 cm
tall suckers), which were statistically on par, rocorded the
highest values (98.08 per cent and 96.94 per cent, respecti-
vely). The percentage of sword suckers produced indicates
-only the proportion of sword suckeré in the total suckers
produced, whether the total number is nine as in the case of
HyT e (shallow planting, removal of 60 cm tall suckers)

or 16.37 as in the case of HyTy (ethrel 400 ppm, removal

of 30 cm tall suckers). As such, this criterion did not
lead the investigator to a meaningful conclusion. The
Sucker Batio indicated the number of sword suckers against
the number of water suckers.  The statistical analysis |
indicated that in respect of this criterion also,

the difference due to the height of the suckers at removal
were significant (P S 0.05). The analysis further revoaled
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method without the application of ammonium sulphate,

removal of 60 cm tall suckers), The exercise indicated
that computation of Sucker Production Index can be useful
in making an overall comparison of the different treat-
ments or treatment combinations, with respéct to the
production of commercially acceétable suckers. It is
interesting that with respegt to these criteria. Ascenso’'s
method with or without the application of ammonium sulphate,
with removal of 30 cm or 60 cam tall suckers perfo;med the

best.

5.4.4. The vigour of the suckers removed periodically from

the treatment planis was assessed in terms of the number of
leaves and the weight of the suckers. Uith respect to the
number of leaves, all the treatments except shallow planting
(Té) weTe statistically on par. This criterion, thus, could

not effectively unravel the treatment effects. The welght

of the suckers exhibited larger variation from 1.7 kg in T6
(shallow planting) to 3.2 kg in T, (Ascenso 's method). Ascenso's
method (Tl),Barker's mathod without stripping the outer leaf
sheaths (T4) and ethrel 400 ppm (T3) were statistically on

par and the best treatments.
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tion Index (total numbér of suckers x Sucker Ratio) were

- . computed, With respect to the first two, the influence of

" the height of the sUckgrs at removal was significant, éigﬁf
of the 14 treatment combinations recorded ovar 90_pér cent
swﬁrd suckers, Among.these combinaﬁions, HéTl-(Ascenéo's
method with removal of 60 cm tall suckers) and HiTS(Ascenso’s
method without ammonium sulphate application, removal of 30 cm

tall suckers), which were statistically on par, rocorded the

.L highest values (98.08 per cent and 96.94 per cent, respecti~

vely). The percentage of sword suckers produced indicates
.only the'proportion of swoxrd suckeré in the total suckers
‘produced, whether the total number is nine as in fhe case of
HoT g (shallow planting, removal of 60 cm +all suckers)

or 16.37 as in the case of H,T5 (ethrel 400 ppm, removal
of 30 cm tall suckers). As such, this criterion did not
lead the invastigator to a meaningful conclusion. The
Sucker Ratio indicated the number of sword suckers against
the number of water suckors. -The statistical analysis
indicated that 4in respect of this critérion also,

the difference due to the height of the suckers at removal
were significant (P < 0.05). The analysis further revealed
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that the arrays of treatment combinations were éxactly

the same in both the instances (percentage of sword suckers
and the Sucker Ratio). In the case of Sucker Ratio, the
combinations HﬁTl (Asceﬁso's method with removal of 60 cm
tall suckers)'and H,Tg (Ascenso's method' without ammonium
sulphate applicatibn, removal of 30 cm tall sﬁckefs) were
the best and the second best, having recorded‘ratios of
50.0 and 35.7, respectively and having significantly diffe-

‘rod from the rest of the treatment combinations.

Since the percentage of sword. suckers and the Sucker
Ratio did not enable meaningful evaluation of the treatment
combinations, the Sucker Production Indices (total number of
suckers x Sucker Ratio) were computed. Statistical analysis
of the data indicated the combinations H Tl (Ascenso’s method
with removal of 60 cm tall suckers) and H,T 5(Ascenso s method
without the application of ammonium sulphate, removal of 30
em tall suckers) to be the best and the second best, having
recorded indices of 637.7 and 437.9, respectively. The least
beneficial treatment combinations recorded Sucker Productién
Indices ranging from 30.7 in H,T, (Shallow planting with re=-
moval of 60 cm tall suckers) to 132,8 in HéTS (Ascenso's
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method without the application of ammonium sulphate,

removal of 60 cm tall suckers). The exercise indicated
that computation of Sucker Production Index can be useful
in making an overall comparison of the different treat-
ments or treatment combinations, with respéct to the
production of commercially acceétable suckers, It is
interesting that with respect to these criteria, Ascenso's
method with or without the application of ammonium sulphate,
with removal of 30 cm or 60 cam tall'suckers perfo;med the

bost..

‘5.4.4, The vigour of the suckers removed periodically from

the treatment plants was assessed in terms of the number of
loaves and the weight of the suckers. With respect %o the
number of leaves, all the treatménts except shallow planting
(Té) were statistically on par. This criterion, thus, could

not effectively unravel the treatment effects. The weight

of the suckers exhibited larger variation from 1.7 kg in Té
(shallow planting) to 3.2 kg in T, (Ascenso's method). Ascenso's
method (Tl),Barker's method without stripping the outer leaf
sheaths (T4) and ethrel 400 ppm (T3) were statistically on

par and the best treatments,
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The influence of the height of the suckers at removal
on the welght of the suckers was statistically significant
(P £0.1). Romoval of suckers at 60 cm helght was found to
be better than their removal at 39 cm helght, with respect
to the welght of the suckers. The strong positive correla-
tion between the helght of suckers at removal and theilr

welght can normally be expected.

With respect to the combinatlions involving the seven
treatments and the two helghts of sucker removal also, the
data on the number of leaves per sucker did not yield useful
information. However, the data‘on the welght of the suckers
at removal indicated Ascenso's method (Tl) to be the best

when 60 cm tall suckers were removed (HéTl = 4,7 kg).

The significant interaction between the height of the
suckers at removal and the treatments has brought all the
treatment comblnations involving Hl in the lbwer part of the

array, as can be expected,

Observations on.the number of leaves and the weight
of the suckers at sucker removal indicate only the temporary
advantage the suckers may have. Further studies are required

to assess the growth, flowering behaviour and productivity of
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the suckers separated at 30 cm and 60 cm heights, As the

30 cm tall suckers are bound to be weaker than the 60 cm

tall ones, they may have to be upgraded (Mdubizu and Obiefuna,
1982) before being planted out. Comparative, evaluation of

30 em tall (upgraded) suckers, 60 cm tall suckers and three=to
four-month old suckers (now recommended) is another study re-

quired.

5.4,5, The seven treatmenté, although intended as sucker
enhancement treatments, were evaluated with respect to their
effect on the bunch characters of the mother plants. The
number of hands per bunch, the number of fingers per hand

as well as the length, girth and welght of the fingers were
the yileld contributing characters assessed (Tables 15 to 19).
With respect to these yield contributing characters, Ascenso's
method (Tl) exhibited highly significant and beneficial effects,
The plants under Ascenso's treatment (Tl) were uniformly the
bast, with respect to the average bunch weight and the per

day yield alsc (18,4 kg, and 67.3 g, respectively). Ethrel
treatment (T,) and shallow planting (T,) were the significan-
tly poor treatments with respect to the bunch weight and the
per day yield (Tables 13 and 14),
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While the treatments exhibited highly significant
influence on all the bunch characters, the helght of the
suckers at removal exhibited significant effects only with
respect to the yield (bunch weight) and the per day yield,
In both the cases, removal of 30 ¢m tall suckers was signi-
ficantly better than removal of 60 cm tall suckers. Wright
(1951) had reported that removal ‘of very small suckers
(peepers) increased the yleld of suckers in 'Lacatan'
banana. Gregory (1952) aiso obtained higher yields of
planting material on removal of peepers; De Langhe (1961)
had advocated periodical harvesting of 20 em to 30 cm tall
suckers, mainly becausé of the increased yield of suckers.
However, the effect of remofal of peepers/young suckers on
the productivity of the mother plants has not'been studied

by these workers,

In the analysis of Height x Treatment interaction
effects, the treatment combinations H,T, and HT, (Ascenso 's
method with sucker removal at 30 .cm and 60 cm) proved uni-
formly the best two. The superiority of Ascenso's method
.(Tl) with respect to the yield contributing characters, the
bunch welght and the per day yield, and the fact that Hl.was
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significantly better than H, at least with respect to the
bunch welght and the per day yleld, justify the treatment
combination HJ_'Tl being the best. Among the poor combina~
tlons were those involving shallow planting (T6) and ethrel
spraying (T,) on the one hand and removal of 60 cm tall
suckers IH2) on the other, With resbect to the finger
characters (length, girth and weight of the fingers),

welght of the bunch and the per day yleld, the combinations
Hérs and H2T6 were significantly inferior to the other combl-
nations. The comparison of the different treatments made
earlier indicated the treatments T4 and T, (ethrel 400 ppm
and shallow plantiné) to be uniformly ﬁoor with respect to
the yileld contributing characters, the bunch welght and the
per day yield, Further, it may be recalled that between

the two helghts of sucker removal, removal of 60 cm tall
suckers was significantly inferior to removing them at 30 cm
height (except for the welght of the suckers). As such, the
combinations involving the treatments T, (ethrel 400 ppm) |
and T6 (shallow planting) with the height of sucker removal

H2 (60 cm) can be aexpected to show poor performance.
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5.5, In order to assess the effect of the treatments on
the productivity of the mother plants, simple correlations
were worked out between the varilous parametors studied
(Table 29). The total number of suckers did not exhibit
significant relationship with the vigour of the mother
plants, the duration for their flowerlng and their total
duration. With the duration for fruit set, the total number
of suckers exhibited significant negative correlation. The
total number of suckers and the number of sword suckers
exhibited significant negative correlation with the dura-
tion for fruit maturity. The data also indicated significant
nagative correlations between the sucker number on the one
hand and the yield (bunch weight), the per day yield and the

yield components on the other,

A study of simple correlations may not acurately reveal
the causal spheme of relatlonships. Path co~efficient analy-
sis (Wright, 1923) was, therefore, carried out to unravel the
causal schemes of relationships. The efficiency of the path
analysis can be judged from the fact that the eleyen para-
meters studied accounted fof 90.8l per cent of variation in

per day vield.
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It is interesting that the number of suckers produced
‘had a positive direct effect of 0.29, even though the corre-
lation analysis indicated significant negative correlation
with the per day yleld. The weight of finger had the maxi-
mum direct effect (9.327), followed by the number of fingers
per hand (0.326). The number of suckers produced recorded a
negative indirect effect of ~0.23 on the per day yleld thro-
ugh the number of sword suckers. It can, therefore, be
deduced that the sucker enhancement treatments may not lower
the per day yileld, provided they do not affect the average
welght of finger and the number of fingers per hand. These
criterla are to be specifically assessed before a sucker en-

hancement treatment is declared as useful.

5.6, The investigations have clearly indicated that Ascenso's
method with sucker removal at 30 cm height can bring about en-
hanced production of sword suckers and give economic yields

in "Robusta'. As the method involves only éarthing up and
application of additional nitrogen (720 g ammonium sulphate

per plant per year in four equal dressings), the cost per
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sucker produced is not likely to be high, Dstailed economic
analysis is warranted with respect to the cost of sucker
production per se, the cost of upgradation of the suckers
removed, the likely effect on the income of the farmers
(from the sale of the suckers and bunches), etc. The appli-
cability of the method to the other shy~-suckering cultivars

also require studies.






Summary



6. SUMMARY

6.1, Studles were carried out at the College of Agriculture,
Vellayanl during 1983=85 to assess the naturallsucker produce
tion in seven of the important cultivars of the State and %o
standardise a method that would generate a large number of
sword suckers (in "™Mobusta!) without deleteriocus effects on

the mother plants.

6.2, 'Nhalipoovan' produced significantly more number of
suckers (12,40 per mat against 3.70 to 5.94) than the other
cultivars ('Palayankodan', 'Nendran', 'Poovan', 'Robustal,
'Red Banana' and 'Monthan')., The Sucker Production Index
(which waé computed to obtain the overall rating of the cule
tivars with respect to thelr ability to produce commercially
acceptable suckers) was significantly high in 'Nhalipoovan'
(91.28) than in the other cultivars (14.48 to 37.23).

6.3, The studies indicated that computation of Sucker
Production Index (number of suckers produced X number of
sword suckers/number of water suckers) is useful in making\
an overall comparison of the different cultivars or the
different treatments/treatment combinations with respect to
thelr ability to produce commerciably acceptable (sword)

suckers.,
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6.4, An attempt was made to standardise a treatment

that would increase the production of quality suckers in
'Robusta', one of the cultivars which produced a signifiw-
cantly low number of suckers (4.59 against 12,40 by 'Nhali-
poovan') in the present studies. A treatment/treatment
combination that would not only increase the sucker pro-
ductlon; but also exhibit least deleterlous effects on the
growth, flowering and yield of the mother plants was sought

for.

6.5. Ethrel 400 ppm produced the maximum number of suckers
(15.6 per mat); but the treatment exhibited harmful effects
on the mother plant such as delaying the flowering, increase
ing the total duration, affecting the yield and vield compo=-
nents (bunch weight, per day yield, number of fingers and
welght of fingers), besides producing significantly large
number of water suckers to lower the Sucker Production Index.
Ascenso.'s method recorded the second largest number of
suckers, the largest number of sword suckers and the highest

Sucker Production Index (13,6, 13,1, 454.2, respectively).

Of the two sucker removal treatments, removal of the
suckers at 30 cm height was found to be better than sucker

removal at 60 cm height.,
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Among the treatment combinations, Ascenso's method
at both the sucker removal treatments (H,T, and Hle) was
clearly the best in terms of quality and quantity of sucker
produced,

6.6. Vith respect to growth, flowering and yleld of the
mother plants, Ascenso's method and its combinations with
the two heights of sucker removal, exhibited beneficizl

influence,

6.7. Ascenso's mothod combined with removal of 30 em tall
suckers (HiTl) produced the tallest and thickest plants
(257.9 cm, 57.1 cm, respectively) with the largest numbor

of loaves (13.7). Such plants exhibited the earlicst shoote
ing and fairly shorter pericd for the maturlity of the bunchos,
With respect to the yleld and yleld components, the combina=
tion recorded the maximum number of fingers, the largest
fingers, tﬁe heaviest bunches and the maximum per day yiold.
The ccmbination H,T; (Ascenso's method with removal of 60 cm

tall suckers) ranked the second bast,

6¢8.- In the éorrelation analysis, significant negative
corralations wore obscrved betwasn the sucker nuaber on the
one hand and the ylold (bunch weight), the per day yleld and

the yield comnenents on the other,

<



6.9. The path analysis indicated that the welght of the
fingers (which recorded tho maximum direct offect 0.327) and
the numbgr of fingers per hand (which recordeq the second
maximum direct effect of 0.326) are to be specifically
assessod before a sucker enhéncement treatment is declared

as useful.

6410, Detailed economic analyses are warrented with respect
to the cost of production of suckers by Ascenso's mothod, the
cost of uggradation of the 30 cm tall suckers after their rew
moval from the parental mat and tho likely reduction/increase

in incoms of the farmers.
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APPENDIX I
Weather data* during the period of the experiments

Tlemperature (°c) Relative ‘_
humidity (%) Raine
Month Maximum Minimum . fall
(mm)

Maxi- Ave= Minie= Ave-~ 0830 1730 Ave=-
mum - rage wmwum - rage IST IS8T Tage

October 1984 32.3 29.8 20,1 22,8 83 .76 79.5 205.1
Novembér 1984 33.1 30,8 22,1 23,3 86 78 82,0  7L.8
December 1984 33.8 31.8 19,5 22,1 72 66 69,0 2.7
January 1985 33,7 31.6 21.0 22.6 80 67 73.5 9L.7
February 1985 34,9 32,2 20.8 23,3 8l 67 740  40.2
March . 1985 37.1 33.4 22.6 24.9 77 66 71.5 13,6
April 1985 35.3 33,5 23,5 25,4 78 7L 745  67.4
May . 1985 35.3. 32.2 22.4 24,9 & .79 8LO 2233
June © 1985 310 28.7 21.4 22.8 93 85 89,0 424.3
July 1985 31.0 29.8 21.4 22,9 88 .77 82,5 82,5
August 1983 31,7 30,1 21.4 23,3 8 76 8,0  6L.8
Septembker '35 33,1 30,9 21.9 23.6 &4 74 _79.0. 96,8
October 1985 31.8 30.4 21.8 23.6 8 77 .0 162.7
November 1985 32.6 30,1 20,1 22,7 83 75 79,0 ,170“'.-4
Docember 1985 34,7 3L.7 2L.1 22,9 76 68 720  39.5
January 1986 31.4 32,3 20.6 22.8 73 63 630 2.2
Fobruary 1986 33,2 32.2 21,0 22.6 76 62 69,0  28.8
March 1986 35,5 33,3 21.9 24,2 76 67 7L.5 2.1},

* Source: The Director, Meteorological Centre, Observatory Hills,
: Trivandrum. -



APPENDIX II

Evaluation of the seven cultivars
AMOVA (abstract)

(Mean Sum of Squares)

Repli= Treatment Error
Characters cation (df=8)  (df=12)
' (df=2)

L.
24
3.

D
6
7o
8.

2
10,
1l.
12,

13.
14.
15.

16,
17,
18,
19,

Duration of flowering  18.50 10109.06 ~ 64.46

. CTE
Duration for fruit set 1,19 34,97 1.46 .
Buration for fruit

maturity 7.80 239,23 5,10
Total duration . 13,00 12702.96" 67.91
Weight of bunch 0,01 17.93 0.42
Per day yield 0.19 377.31°" 5,12
Number of heads per bunch 0,10  12.66 = 0,57
Number of fingers , . w -

per hand 1.71 28.67 1.46
Average length of finger 1.04 48,137 0.31
Average girth of finger 0.77 7.05° " 0.16

Average welght of finger 28,85 5963.54*% 6.17
Number of suckers

produced L 0.68  27.07  0.34
Number of sword suckers 23

produced 0.64 21.08 0.34
% of sword suckers - S ,

produced . 2.42 33.73 51.88
Number of water suckers i

produced - 0.14 0.60 0.10 .
Sucker Ratio o 17.16 12,83 10,38
Sucker Production Index 620,01 1883,92 422,67
Height of suckers 9.00 793,30 15,12
Number of leaves pro- i

duced by suckers 0.067 1,65 0.10

## Significant at 1% level of probability



APPEMDIX  III

Evaluation of the sucker enhancement treatments
ANOVA (abstract)

{Mean Sum of Squares)

Character Repli- Height Treat- %gﬁgtVs Vge%gggt— Error

TREe) (ar=ny (B2t R By (agewe)
1. Height of mother plamt  44.50 7.19N° 1593,68" 1219.75 " 838.89" " 18,72
2. Girth of pseudostom, at 0,054  1,10%  13,42°%  6.21" 12.06™ 2.32

3. Number of functional NS s e R

leaves at flowering 0.18 0,10 4,45 3.8 3.77 0.15
. 4, Duratlon of flowering 16,12 9.12%° 475,45 651.75 " 324.64" 4.99
5. Total duration 29.00  663.5 . 754,79 164.75 " 22.41°° 3.14
6. Duration for fruit sot 0.91 0,080% 9,48 30,62 11,033 0.14
" D$§i§i§2yf°r Frutt 1.31 0.37%°  41.87 " 41.32"°° 32.84"" 1,53
8. Weight of bunch 0.0024 0.80 36,99 202.34°" 23.20%F 0.16
9. Per day yleld 0.56 21,93 569,50 2409.48"" 366.56 « 1.60
10. Number of hands per bunch 0.25  0,035° 3,25 5,70 2.26 " 0.06
11. Number of fingers per hand 0,16 0.27%° 6,54 64,62 5,37 0.23
12. Average length of finger 1.54 0,46  10.72°" - 39,78 5.05° 0.24
13. Average girth of finger  0.00 0.20% 1,37 10.30"" 0.55"% o0.12
14, Average weight of finger 2,87 2,000 95,58"" 523,43%" 93.48"% 1.17




APPENDIX . ITI (Contd.)

{Mean Sum of Squares)

Character’

Treat- Height '
Repli~ Heicht Treat- - ment Vs Vs Treat- Error
catlion ment Control ment

(af=1) (af=1) = (af=58) = (df=1) (df=6) (df=14)

15.

16.

17.

18,

19.
20,

21,

22,

23.

Total number of suckers
produced “ ’

Number of sﬁord“suckers‘
produced :

Percentage of sword
suckers ‘

Number of water.suckers.
produced

Sucker Ratio
Sucker Production Index

Average weight of
suckers at separation

Number of leaves on the
suckers at seperation

Girth of pseudostem at
seperation {sucker)

' 3% %
0,018  0.50 ~  9.14 © 118.66 & 10.78 % 0.15
0.43 . 0,005%° 12,107  93,43"% 4,977 o.14

* e 3 '
77.03 42,92 . 124.28 85.20 © 68.64 "« 8.18

4.3

2y

0.60 0.375  1.62% 1.517%  1.,85°° 0.12
! ] 2 - h
174.38 123.532’ 457.8é§%u 227.1;;* 249.531* 24.01
25596.88 13091,75 79723.05 58170.79 38597.85 3466.74

.'EE.

0.027 1.200°  8.15 - 11L.07 % 2.52™ g.014

i #w #
ANS

0,012 0.04 1.46 2.11 0.39 0.10

0.27 136.84 " 531,62°° 844,05 163.58 "% 0.58

# Significant at 5% level of probability

*## Significant at 1% level of probability



APPENDIX IV

Ent
No Cultivar Synonym
T, Palayankodan Poovan {Tamil Nadu), Karpura Chakkarakeli (Andhra
Pradash), Lal Velchi (Maharashtra), Fill Basket and
lMysore (Trinidad) ‘
T, Mhalinoovan Ney poovan (Tamll Nadu), Sonory (Maharastra), Nitka
Bab (North Kanara), Rasakadall (Kerala)
Ty Nendran Ethakal (Kerala), Rajsli (Msharashtra), Kochi Kolel
(sr1 Lanka), Plantain (Trinidad)
Ty Poovan Rasthali (Tamil Madu), !Muthell (Maharashtra), lalbhog
€i31har). Anruthapani (Andhra Pradesh), Rasa Bale
: Karnataka), Silk fig (Trinidad)
Tg Robusta Bombay Greon and Harichal (Maharashtra), Robusta
(Tamil Nadu), Pedda Pacha Arati (Andhra Pradech)
Pisang bual tMalaya), Tall Mons Mari (Queenslands
Ts Red Banana Lal Kala (Maharastia), Chankadali and Sevvazhal
(Tamil Nadu), Anupan tBihar), Red Banana (Trinidad)
T Monthan Bontha (Andhra Pradesh), Kanch Kela (West Bengsl),

Madhuranga Bale (Karnataka), Bluggoe (Trinidad),
Pisang Nanka (Malaya), Klue hakmuk (Thailand)
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ABSTRACT

Natural sucker production in seven .of the important
cultivars of the State was assessed at the College of Agri-
culture, Vellayani during 1983-85, Attempts were also made
to standardise a treatment/treatment combination that would
generate a large number of commerciably acceptable suckers
in "Robusta' without much deleterious effects on the mother
plants,

Among the seven cultivars, ™halipoovan'® produced
significantly larger number of suckers per mat (12.40 against
3.72 to 5.94). The natural sucker production in *Robusta'
was found to be fairly low (4.59 per mat against 12.40 per
mat in  'Nhalipoovan')

The studies indicated that computation of Sucker Proe

number of sword suckers)
number of water suckers)

duction Index(total number of suckers x
is useful in assessing the ability of the cultivars/treatments/
treatment combinations to produce commercially acceptable

suckers (sword suckers).

Among the various treatments tried, Ascenso's method

proved itself to be the best, having recorded the secoﬁd



largest number of suckers (13.6 per mat), the largest
number of sword suckers (13.1 per mat) and the highest
Sucker Production Index (454.2). This treatment regise
tered the least harmful effects on the growth, flowering
and productivity of the mother plants.

Between the two heights of sucker removal, removal
of suckers at 30 cm height waé‘fouﬁd to be better than
removal of suckers at 60 cm height in as much as the former
stimulated sucker production without harmful influence on

the mother plants.

Among the treatment combinations, the combinations
involving Ascenso's method and the two heights of sucker
removal (30 cm and 60 cm) not only produced the largest
number of commerciably acceptable suckers; but also exhi-

bited the least harmful effects on the mother plants.





