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ABSTRACT

I nvestigations were carried out at the Institute for
Agricultural Research farm Samaru, Zaria during the 1992 dry
season to determne the effect of rooting nmedia on root and

shoot growth of varieties of grapevine (Mitis vinifera L.).

Three experinment were conducted using fresh, 3 and 6 weeks
cal lused cuttings . Treatmmts consisted of seven rooting
nmedia as main-treatnents and el even varieties of grapevine as
subtreatnents laid out in a split plot design replicated six
tines. In all the three experinments Anab x Anmerican seedling
was observed to have an edge over all the other varieties
tested with respect to apical and basal shoot |ength, shoot
fresh and dry wei ghts, nunber of |eaves per cutting. Leave
area nunber of roots, root volunme, root fresh and dry wei ghts
and basal shoot girth anpbng anong ot her vegetative characters
studied. In the rooting nedia treatment, the rooting nedia,
potting mxture Il (75%sand, 12.5%FYM 12.5%Topsoil) 100%
ricehull and potting m xture Il (50%sand, 25%FYM 25%
Topsoil) resulted in the best performance in fresh, 3 and 6

weeks callus cuttings respectively.



CHAPTER ONE

INTRODUCTION

Grapevine (Vitis vinifere L.} is grown extensively in many
parts of the world both for wine making and as table grapes.
Grapes occupy far more land in the world than any single fruit,
and in production, accounts for nearly haltf of the total world
production of all fruits (Singh et al, 1967). The world total
vineyard as at 1992, occupied an area of 10 miliion hectares
which yielded 65 million tonnes, an average of 6.3 tonnes/
hecatares [(FAOQ, 19%3). In 1992, the mean annual output of wine
which is the principal product was 500 miflion hectolitre. The
production of table grapes consumed as fresh fruits is about 10
metric tonnes, while that of raisins__ largely sundried fruits
of seedliess varieties was about 1 metric tonne,.

Within Africa, grapes are grown extensively throughout
Southern Africa, Zimbabwe and the Malagasy Republic,. Smaller
vineyards exist in Ethiopia, kenya, Tanzania, Mozambigue and
Malawi. No statistics is available for any of the countries 1in
West Africa sub-region (Karikari, 1984). It is known however,
that the grape industry in West Africa has only recently arisen
out of the activities of amateur growers, but the way it has
been taken up by Lebanese, Indian expatriates and commercial
firms, particularly in Nigeria and Ghana, it will not be too
long before FAOQO tables present production figures from West

Africa.



Grapes are potentially one of the most important fruits
in the tropics for fresh consumption, drying intoc raisins and
wine making. Ripe grapes are very eagily digeted. They
contain &a larger proportion of sugar and useful minerals.
Varieties good for eating as fresh fruits are refered to as
table grapes, Most of the varieties grown in Nigeria are
table grapes, though there are a few which are good for
making excellent juice and wine. Seedless varieties though
palatable when eaten as fresh fruits, are better dried,
preserved and eaten as raisins. Alcoholic beverages may also
be made from wine grapes. Grape juice is a mnourishing
thirst-quencher, a stimulant to the kidney and a laxative
which can be bottled for subsequent use (Singh et al, 1967).

Graevine is adapted to a wide range of soil types. The
crop does better on light friable soil than on stiff compact
clay. Vinevard soil must be wel}l drained, shallow, loamy and
range from 76-9tcm in depth (Singh et al, 1967). Grapes do
not generally thrive in regions of humid summers whether
temperature or tropical, as moisture in the air during the
cropping season cause fungal diseases on the Ileaves and
fruits.

The most serious problems experienced with grape growing
in tropical Africa concerns diseases, pest problems,
establishment and lack of research to identify suitable
varieties. In some tropical areas, grapes dao not become

dormant naturally due to insufficient cold temperatures.



Nutritive Value (Percentage) of Grapevine

Moisture 85.5
Vitamin C {(mg/100g 3
Protein 0.8
Fat (either extract) 0.1
Mineral matter 0.4
Fibre 3.0
Carbonhydrate 10.2
Calcium 0.03
Phosphorus (p) 0.02
Iron (Fe) 0.4
Calorific value per 100g 45
Carotene (per 100g) 15
Vitamin B (mg/100g) 40
Nicotinic acid (mg/100g) 0.3

Riboflavin (mg/100g) 10



In these &reas, dormancy is induced by pruning and leaf
removal twice each year. The first pruning is carried out
just before the start of the rainy season. The following
growth will produce a few fruits; however, this is wusually
not a large commercial crop. At the end of the rains, the
process if repeated, fruits are then borne during the dry
sesason under irrigation, Fruits ripening during dry
weather is less likely to develop fruit rot than that
ripening during the rainy season.

Grapes seems to bave been introduced into Nigeria by
Christian Missionaries from Europe and Haj} pilgrims from
the Middle-East (Ahmed et al, 1982; Ratnam, 19382).
Hitherto, grapevine was grown almost exclusively in the
gardens of the Missionaries and in Emirs palaces, with
little or no success due to inadequate care, The hidden
potentials of grapes production was not discovered in
Nigeria wuntil 1966, when the then Federal Department of
Agriculfure invited U.s. Agency for international
development horticultural consultants to advice it on the
cultivation of a range of tropical and subtropical fruit
trees (Tappan, 1966}.

The production of grapes in Nigeria has improved since
the 1980°s as & result of the demand for it by companies
like the Nigerian Bottling Company, Vegfru and Zartia
Agro-industries (Karikari, 1984} individuals all over the

Northern states where the climate is favourable for



grapevine growth, private food companies, state governments
etc have gone into commercial cultivation of grapes,.

The prospect of grapevine growing in Nigeria is great,
especially in the relatively dry Northern states. The cold
harmattan Season is similar to the mediterranean climate
which is suitable for fruiting of grapes. This modertate
climate with no rigour of winter enables the grapevine take
unimpeded growth throughout the year without a prolonged
unproductive dormant phase characteristic of vineyards in
temprate regions (Bulme, 1971). This makes possible, the
harvest of two crops & year by judicious manipulation of
pruning unlike the single crop harvestable in the temprate
grapes growing regions of the world,

Inspite of the diversity of materials tested, there
has been amazingly little work done on the physical
characteristics of the rooting media in relation to the
rooting and establishment of cuttings. It is generally
agreed that with comparatively heavy application of water
invelved in propagation, a rapidly draining, well aerated
medium is essential. The difficulty in obtaining good s0il
for propagation and in disease control! have led to an
interest in artificial rooting media. This interest is not
new a8 many potential media such as peatmoss, sawdust,
coconutshell, cotton waste and rice-hull were studied as

early as the 19J30s in Holland and the 1940s in California



(Mui jzenberg and Baker, 1972). Coarse sand, river sand etc
are very vague terms, and different types of peat vary
considerably in their physical characteristics and chemical
composition. If useful comparisons are to be made between
the results of various trials therefore, the water holding
capacity and air/water relations would have to be more
precisely specified. This warrants further studied on the
effects of these factors on the shoot and quality of roots

growth.

Objectives

This investigation was conducted to:

35 Study the effect of rooting media and varieties

on root and shoot growth of grapevine.

itl. Study the interaction between rooting media and

varieties on root and shoot growth of grapevine.



2.0, LITERATURE REVIEW

2.1. Propagation

Grapes may be propagated from seeds with great
difficulty as seed germination is very poor. In addition
plant propagated by seeds are not true-to-type and differ
markedly from their parent vines and from each other. Also
the plants produced by seeds take much longer to bear fruit
{5-7 years). Therefore seed propagation of grape is
impracticable for vineyards. Due to +the long usage of
vegetaltive propagation, grape seeds have lost their viability
and in some varieties these seeds are not even produced at
all, as in the case aof seedless varieties {(Hartmann and
Kester 1978). Weaver, (1976) reported that fertilization is
essential for the production of berries though the seeds
abort immediately after fertilization, hence rudimentary
seeds are found in berries.

Propagation by vegetative means like cuttings, layering
and buds or grafts in contrast produces vines identical with
the parent vine in al!l varietal characteristics (Wrinkler et

1, 1962). Grapevine is propagated commercially by cuttings,
buds or grafts (Weaver, 1976). For the cuttings, segments of
dormant canes are almost always used. The vines <can be
easily propagated from woody cuttings using specialized green

house technigque like mist chamber {Wrinkler et al, 1962).
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2.2, Propagation by Use of Cuttings

Hartmann &and Kester, (1978} observed that nearly all
grape varieties are propagated by cuttings. These are
normally grown in the nursery for 6 to 12 months to produce
roats and voung vines before transplanting. Umaru, {1990)
however reported occasional planting of unrooted grape
cuttings directly in vinevards.

For commercial production of grape c¢uttings, dormant
matured canes are almost always used., The length of cuttings
used for nursery planting varies from 15-25cm and at least
1-4 nodes are included. The thickness of the cutting range
between 1,25 - 2cm {(Weaver, 1876). The tap is cut sianting
at an angle of 45", for easy identification of the upper end
and to avoid polanty effect. The lower cui is often straight
and as close to the lowest bud as pessible. The basal cut is
usually just below a node and the top cut 1.5-2.5¢m above a

node (Hartman and Kester, 1478}.

2.3. Influence of Substrates on the formation and growth
of roots in cuttings

Cuttings a&are planted in a suitable substrate, the

composition and structure of which should maintain optimum

aeration, humidity and temperature arcound the base of the

cutting. Diverse materials are used as substrates; sand of

various kinds., peat of various origins, different earth

mixtures, vermiculite, old sawdust, and water.



When deciding on the composition of the substrate, it is
essential to know the biological features of the plant.
Thus, cuttings of Indian azalea and tree heath root well and
develop a vigorous root system under conifers or a mixture of
peat and sand in equal proportions by volume, under a thin
layer of sand (about 1.5cm) (Komissaiov, 1964).

The development of roots in cuttings of Japanese
camellia, which grows on acid soils, proceeds better when
there is an earth mixture with an addition of acid peat under
a thin layer of sand. In cuttings of common box, which grows
on soils rich in lime, the roots develop well in an earth
mixture with a neutral or slightly alkaline solution.

Data from Petyaev (1949)°'s experiment showed cuttings of

olive 1tree to root well in coarse calcereous sand from the

seashore. Hitchcock and Zimmerman (1926) and Hitchcock
{1928) carried out experiments to examine influence of
different substrates on the rooting rates of cuttings, They

divided all plants into three groups according (o the
capacity of their cuttings to root in different substrates.

In the first group of plants, he placed those of which the

cuttings root better in peat than in sand; Azalea amoeno,
Vaccinium corymbosum and llex crenata. In the second group

were plants of which the cuttings root well in sand and
poorly in peat; Berberis thomberogii, Lagerstroemia indica
and L. Japonicum. in the third and largest group were plants

of which the cuttings root well in peat as well as in
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sand e.g. llex cornuta, 1. opaca, Lonicera tatarica and Taxus

cuspidata most plants of the third group also root well in
mixture of equal parts of peat and sand.

Nearing {1958) came to the conclusion that the most
favourable substrate for rooting should have a lower layer of
substrate which 1is distinguished by =a high water-holding
capacity, whereas the upper layer provides a sufficient
inflow of oxygen from the air to the lower end of the
cutting. Experiments by Komissarov {1964} showed that
cuttings of a vast group of coniferous, evergreen or decidous
trees and shrub, root well in coarse~grained sand under which
there is a4 nutritive mixture of light sandy loam soil and
well decomposed low peat. The experiments also established
the importance of the method of distribution of substrates
and nutrient mixture. In cuttings of several coniferous and
foliate species the roots are directed downward at an angle
and usually emerge through the callus. In this instance, the
cuttings are planted in the sand layver of a mixture of sand
and peat, under which there is a nutritive mixture for root
growth,

Optimum conditions for the initiation of adventitious
roots in cuttings do not aiways c¢oincide with favourable
conditions for root growth. This must be taken inte account
when choosing the substrate for rooting the cuttings and
nutritive mixture for rtoot growth. The kind of rooting
medium wused for propagation affects the type of rtooting

system arising from cuttings. Plants difficult to root may
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be greatly influenced by rooting medium, not only in the
percentage of cuttings rooted, but in the quality of the root
system formed. Cuttings rooted in sand, produced too long,
unbranched, brittle root system in contrast to more desirable
fibrous and branched root systems developed in other media
(Anderson and Kinners 1949),

Adriance and Brison (1968) reported that loose sandy foam
soil with good drainage is most suitable for cutitings planted
directiy into the nursery such as figs, grapes and roses,. in
an experiment conducted at the department of environmental
horticulture university of California using two rooting media:
peat: vermiculite {({:1 by volume) and very coarse sand, it was
observed that the rooting media significantly affected rtooting
percentages and the type of root system produced.

All cuttings in coarse sand rcooted in 24 days but oniy 60% of
those in peat: vermiculite had rooted by this time. Although
rooting wasg faster in sand, the root produced were finer and
fess numerous than those in peat: vermiculite (James and
Davids, 1985). Workers at East malling and in Holland, have
found that establishment after rooting was better when the
cuttings had been rooted in a peaty/sand mixture than when pure
sand was used, but at Edinburgh Botanic garden, cuttings
transplanted better from a medium of sand than from a 4.1
mixture of vary c¢oarse sand and peat {Rowe-Dutton, 1659).

Adriance and Brison (1968} claimed that cuttings of piants
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peat for Chamaecozpaois allumii, which requires not more than

30% peat {(Wells, 1957). While in an experiment to test
growth response of Capsicum spp to various propagation media,
Olanivan and Fawusi (1990} found topscil! and a mixture of
topsoil and poultry manure to significantly improve plant

height, leaf number and total dry weight,

2.4. The Formation of Callused and it’s Physiological

Role in the Life of the Cutting

Tissues on the wound surface of the cutting are
regenerated through the formation of a tumourous outgrowth
refered to as callus. The physiological role of callus in
the 1ife processes of cutting and in root formation have not
been sufficiently studied. Pifferent views have been
published on this question. Buryi (1901), Hartmann and
Kester (1978), Flierov and Kovalenko {1952) and Hartmann and
Kester (1978} believed that callus plays an important role in
the supply of water to the cuttings in the rooting process.
van der Lek (1925) and Wells (1957) considered that root
formation in cuttings is not connected with the activity of
callus while Akhundzade (1951) came to the conclusion that
callus hinders the formation of adventitious roots.

Calius develops mainly through the activity of cambium.
The participation of other living tissues is related to the

degree of lignification and the general age condition of the
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cutting. For instance in little lignified cutting of myrtle,
nearly all the tiving tissues of bark, wood and pith take
part in the formation of callus. 1In lignified cuttings of
this plant, however, callus develops only through cambial
activity. Therefore, to begin with, the callus has the =shape
of a ringlike rotl which with growth, gradually covers the
entire surface of the cutting (Komissarov, 1964},

In semilignified cuttings of large leaved lime, in
addition to the cambium, pith and wood celis {(chiefly from
the medullary rays) take part in the formation of callus.
Komissarov, (1964}, found that in semilignified cuttings of
English oak, mountainous camellia, common box, Japanese
spindle tree and Japanese aucuba, callus develops from the
dividing cells of cambium and pith. In cuttings of the same
plants with a greater degree of lignification, callus
develaps out of cambium only. Similarly, callus development
in relation to the degree of lignification is seen in several
other coniferous, broadleaved evergreen ad decidious
species. Severova (1958), established the influence of ptlant
age on callus development and reported that in softwood
cuttings from young plants of warty-barked spindle tree any
cells of the pith parenchyma, the medullary rays or the
cambium can begin the formation of callus. In cutting from
adult trees, callus wusually develops only out of cambial

tissues.
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Komissarov {1964) reported that the duration of <callus
growth and its size and shape depend on the species, the size
of the cuttings, their nutrient content, the Dbeginning of
raot initiation and finally on external conditions. As &
rule, the more nutrients there are in the cuttings and the
slower the roots are formed, the more the callus develops,
and the more substantial it becomes. On the other hand, the
earlier the roots appear and the greater their number, the
sooner does the callus stop growth. In cuttings of
cryptomeria-like Taiwania, AriZona crypress and some other
conifers which have no roots, calius may grow for 2-3 years
{as long as the cutting lives). In saoftwood cuttings, the
developed «callus is small and either & spherical or a
mushroeom shape, whereas as in lignified cuttings it reaches a
large size and is shaped like a grapes.

Callus may be formed not only on the surface of the
lower and upper cuts of stem of the cuttings but also in the
lenticels and bark sometimes advertitious roots are initiated
in such poorly developed callus., This has been observed by
Zhironkin (1951) in winter cuttings of willow and black
currant of which the lower ends were immersed in water.

Komissarov, (1964} reported that generally, the
beginning of differentiation of callus tissues and the degree
of their development depend on the species of plant, the
condition of the cuttings and the external conditions,

particularly the composition of the substrate, its
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temperature, humidity and aeration. In cuttings of several
plants that root in water, callus develops normally but less
intensely than in moist sand. He also claimed that cuttings
of red escallonia and large-leaved hydrangea root very well
in water but the callus does not develop at all,

Flerov and Kovalenko (1952) reported that excessive
growth of callus may inhibit the initiation of adventitious
roots, but this does not ailways happen. In experiments with
Japanese camellia and common lilac some cuttings with large
callus root well, others not at all., The same is also 1rue
among cuttings with poor callus, some of which remain without
roots. They therefore, concluded that root formation in
cuttings depend not on only the degree of callus development
but on other conditions as well., Severova (1958} c¢laimed,
the very early appearance of roots may prevent callus
development; this is often observed after treating the
cutting with growth stimulants. He observed that the absence
of normally developed callus allows infection of the wound by
fungi with fatal consequences to the plants propagated by
cuttings. There is therefore no reason for excessive forcing
of root formation in cuttings. On the other hand, it 1is
inadviseable +to allow an excessive development of callus at
the expense of the timely appearance of roots,

Komissarov (1964) reported that the developed callus is
covered on the outside with a protective tissue, usually

cork, deposited by the suberous phellogen. The protective



17

tissues of the <callus of many plants, e.g. common Yew,
Arizona cypress, and taiwania, are impregnated with
pigments. These tissues are slightly permeable to water.
Therefore, even if there is a well-developed conductive
system, the calius absorbs and conducts water very pooriy
into the stem and jeaves of the cuttings., He ciaimed that
the amount of water absorbed by the callus is quite
insignificant in comparison with the amount expended by the
leaves,

On the Dbasis of the above, it can be considered that
callus plays an important part in the life of the cutting,
particularly if roots are initiated in it. However, the
characteristics of development and structure of the callus
and consequently its physiological role in cuttings of
various plant species and even in the same species may differ
depending on the age of the maternal plants, the condition of

the cuttings, and the rooting conditions.

2.5. Significance of Buds and Leaves in the Farmation of

Roots in Cuttings

Vander Lek (1925} pointed out the existence, in sOme
cases, of a correlative connection between the buds and the
formation of roots in cuttings. The removal of all buds on
leafless cuttings of black currant and grapevine led to a
delay in the appearance of roots and a reduction in their

number., The removal of buds on leafless cuttings of willow
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and poplar had less effect on root formation than in cuttings
of black currant and grapevine, but it was noticeable all the
same .

Zimmerman and Hitchecock {1028} established that in
certain cuttings without buds, thick, weakly branching roots
develop. Priestley and Swingle (1929} share Van der Lek’'s
{1925) opinion that there is a relationship between the buds
and the formation of roots in cutting, but consider that the
nature of this relationship remain unclear. On the basis of
his experiments on the rooting of winter cuttings of a very
large number of tree and shrub species, Kemp (1948) came to
the conclusion that in most cases, the opening buds do not
have a positive influence on root formation. an  the
contrary, the rapid opening of buds in slow-rooting cuttings
leads to nagative results due to the exhaustion of nutrients
required for the growth of shoots it is therefore important
to delay the opening of buds and to speed up the initiation
of roots in such cuttings.

Kemp's (1948} experiment showed that winter cuttings of
grapevine root well when the buds are in a state of deep

dormancy. Cuttings of Balix daphnoides with dormant buds

also rooted well in November. According ta Pravdin (1944},
cuttings of Salix clasycladoa taken on 18t August, 1Irt
September and 18t October do not root in water, whereas
those taken on 15Y November root well, Apparently the

period of deep dormancy in this willow species ocecurs in
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August - September. On the basis of the experiment, it
may be concluded {hat various plant species bhave a
different capacity for propagation by cuttings during the
period of deep dormancy.

Van der Lek (1925) assumed that buds secrete one or
several hormones which more towards the base of the stem
of the cutting and cause root formation there, The nature
of these hormones is however not Known. The initiation
and development of roots in summer cuttings is connected
with leaf activity, As a result of carbon assimilation in
the 1light, sugars and other organic substances are formed
in the leaves and move along the phloem into the lower
part of the cutting where they are wused for nutrition,
growth and reproduction of cells. The premature shedding
or artificial removal of leaves usually have a nagative
effect on the process of root formation in cuttings.
Lealy cuttings of Cgleus, carnation, and chrysanthemum
root better and later on develop better than cuttings
without leaves (Riehle, 1958). Rakitin's research {1947}

shows that in Solanum lvcopersicum L., roots develop sooner

and more intensively on girdled stem parts with leaves
than on parts without {eaves. Dostal (1956) considers
that growing leaves and those that have just ended their
growth stimuiate yoot formation in the cutting, whereas
old leaves hinders it. 1In this case, roots appear on the

stem on the opposite side of the leaf.
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gome authors (Went, 19293 Bouillenne and Went 19333
CoopeT, 1936; Galston 1948) argue that the positive role of
feaves 10 root formation of cuttings is chiefly explained by
their capacity to produce the root forming hormone -~
rhizocaline. Went explained that the pooT rooting of
cuttings by their deficiency in rhizocaline without which,
allegedly no root primodia may be initiated. Komissarov
(1964} howeVver opined that Bouillenne and Went's (1933)
hypothesis is quite groundless, as no rhizocaline has evel
been isolated. The nature of the cell rhizogenesis
factor-enzynme is also unknown. Naturally, the physiological
nature of the action of these unknown substances cannot Dbe

established either.
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CHAPTER THREE

MATERIALS AND METHODS

Three experiments were conducted to test seven rooting
media on eleven varieties of grapes in the Institute for
Agricultural Research farm, Ahmadu Bello University,
Samaru, Zarvia, during the 1992 dry season using fresh, 3

and 6 weeks callus cuttings.

3.1. Experimental Site

The experimental site is located on latitude
11¢.12', 07 37’E, 686 meters above sea level in the
Nothern Guinea savannah ecolegical zone of Nigeria. The
detail c¢limatic elements for the experimental season is

given in appendix I.

3.2, Treatment and Experimental Design

The treatment consist of seven rooting media (shown in
appendix II}) as main treatment and Eleven varieties of
grapevine (shown in appendix I11) as subtreatments, laid
out in a split plot design replicated six times. For easy
description of the different proportions of rooting media,
the first three media will be abbreviated as; PMI, PMII and
PMI11 respectively. PMI is a mixture of (25% sand, 37.35%
FYM, 37.5% Top soil), PMII (50% sand, 25% ¥FYM, 25% Top

s0il), and PMITY (75% sand, 12.5% FYM, 12.5% Top scil).
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The rooting substrates which are the maintreatments were
held in 10 fitre size plastic buckets leaving space at the
top for watering, the plastic buckets were provided with
drainage perforations at the bottom on which small pieces of
pebbies were placed to prevent loss of the media through the
perforations.

The canes of various varieties of grapes which are the
subtreatments were labelled and planted randomly into the
rooting substrates. Immediately after prunning, the canes
were defoliated and planted fresh into the first experiment,
other cuttings were defoliated and callused in tissue paper
and moistened with luke warm water as and when necessary, to
induce callus formation and prevent infection. These
cuttings were callused for three (3) and six (6) weeks and

planted as above as per the layout plan.

3.3. Preparation of planting material

The top and base of pruned vines were avoided when
making cuttings, as the top is not physiolcgically mature and
lacks reserve material to produce roots, and the base is too
old and exhausted to produce good roots, therefore cuttings
were prepared from the centre portion of pruned vines. Each
cutting which had 3-4 buds, was prepared by giving straight
cut close to basal nodes. At the top, a slanting cut of
about 45 degrees is given about lcm away from the bud to
avoid any damage to the top bud by desiccation. The cuttings

were then planted into roeoting media in slanting position,
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3.4. Cultural Practice
3.4.1. Weed Disease and Pest Control
Weeds were controlied by hand pulling weeds.
No disease or pest attack was observed,. The crop
maintained a healthy, luxuriant appearance throughout the

period of the experiment.

3.5, Parameters Studied
Data were collected at 2,5,8 and 11 weeks after
planting (WAP) to determined the <character described

hereunder.

3.5.1. Nuomber of leaves
The naumber of leaves per cutting were counted and

recorded at 2,5,8 and 11 weeks after planting.

3.5.2. Total leaf Area
Total assimilatory surface at termination of
experiment (11 WAP) was measured after harvesting using

leaf area meter, model L1-3000 of Lambda Instrument Co,

3.5.3 Atrea per leaf
Total leaf area per cutting divided by the total

number of leaves produced by each cutting.

3.5.4. Leaf fresh weight
Leaf fresh weight per cutting was recorded at 11 WAP

by harvesting all leaves on each cutting and weighing.
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3.5.5. Lealf dry weight
Leaves collected from each cutting at eleven weeks
after planting were oven dried, and weighed at intervals of

48 hours till they attained a constant weight .

3.5.6. Shoot length

Shoot length was measured weekly from the point of
attachment to the mature cane, to the tip of the shoot,
using & transplant ruler. The shoots originating from the
upper and lower buds of the cane are refered to as apical
and basal shoots respectively and measured seperately.
Though shoot length was measured weekly from 1 to 11 WAP,

only data for 2,5,8 and 11 WAP are presented in this text.

3.5.7 Shoot fresh weight
Shoots were detached carefully using a pair of

scissors and weighed at eleven weeks after planting.

3.5.8 Shoot dry weight
Shoot were oven dried and weighed repeatedly

after every 48 hours till they attained a constant weight.

3.5.9 Number of roots

The roots o©of the cuttings were flushed out of the
experimental pots using strong water jet from the tap after
harvesting the shoot(s). The roots were then counted

carefully.
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3.5.10 Root length

The root length per cutting was measured by the use of
a string, the string was later measured with a transparent

ruler.

J:5:11 Root fresh weight
Fresh root were detached from cuttings using a pair of

scissors and then weighed.

3.5:12 Root volume
The roots were immersed in known volume (25 mls) of
water in a measuring cylinder, the initial volume was later

subtracted from the final.

3.3.13 Root dry weight
The detached roots were oven dried and weighed
repeatedly after every 48 hours till they attained a

constant weight.

3.5.14. Shoot girth

The shoot girth was measured at the point of
attachment to the mature cane, and at the shoot tip.
These were recorded as basal and apical shoot girths

respectively.



3.5:.18 Shoot volume
Shoots were immersed in known quantity (50 mls)
of water in measuring cylinder, the initial volume was

later subtracted from the final.

3.6, Statistical Analysis of Data

The data collected were subjected to statistical
analysis of variance as described by Snedecor and Cochran
(1967). Significant differences among the treatment means
were evaluated wusing Duncan multiple range test (Duncan,

1958)
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CHAPTER FOUR

RESULTS

4.1 Total Leaf Area

The leaf area (mm?/plt) as affected by rooting media
and varieties at 0,3 and 6 weeks after callusing is shown
in table 4.la and the corresponding analysis of variance
(ANOVA) is given in table 4.1b.

Analysis of data on rooting media revealed that mean
leaf area which was recorded at 11 weeks after planting
(WAP) was found to be highly significant in 0 and 6 weeks
callus treatments. For fresh cuttings, PmlIIlI and sand
produced higher leaf area than all other media on trial
except Sawdust, while in 6 weeks callus experiment, PmlII
resulted in higher leafl area than all other media tested
except Pml and grit.

When the varieties were considered, the result was
highly significant for all the periods of callusing. In
trials with fresh and 6 weeks callus cuttings, the hybrid
Anab x American produced higher leaf area than other
varieties under trial. While in 3 weeks callus treatment,
Bangalore blue produced significantly higher leaf area than
the rest of the varieties tested.

The interaction between rooting media and varieties
was found to be highly significant for the fresh and 3

weeks callus trials. When the interaction for fresh



Table 4.1a:

Leaf Area

28
(mm? )

as

affected by

medium and variety in grapes during the

dry season.

rooting
1992

Treatments Uncal lused callused period (wks)

cutting 3 6
Rooting media
Soil: FYM: Sand 37.5% 37.5% 25% 355¢ 120 395ab
Soil: FYM: Sand 25% 25% 50% 81c 481 610a
Soil: FYM: Sand 12.5 12.5% 75% 1927a 347 251bc
Sand (100%) 1783a 770 174bc
Grit (100%) 869bc 782 3llabc
Rice-hull (100 %) 720bc 833 2c
Sawdust (100%) 1327ab 945 lc
SE + 254.8 218.1 114.4
Significance X% NS * %
Variety
Anab-e-shahi 853cde 825bc 99bcd
Anab X American 2850a 205c¢cd 994a
Bangalore blue 988b-e 2035a 106bced
Black hamburgh 176b 825bc 355bcd
Cardinal 183ef 716bcd 1d
Catawaba 1156bcd 139cd 475cd
Ex-Zaria Black J4edef 1039b 124bced
MKM-7 835cde 251cd 549b
Regina 491def 559bcd 25c¢d
Thompson Seedless 1f 1d 1d
Queen Golden 1626bc 128cd 13cd
SE + 263.8 236.6 145.0
Significance * ok * % X%
Interaction
Rooting medium X variety
Significance % * % NS
Means followed by the same letter(s) within a treatment g1
for a specific callus period are not significant statistice
at 5% probability.

** = Significant at 1 percent level
NS = Not significant
Table 4.1b: Analysis of variance for total leaf area
(mm?2) at the 3 callusing periods.
Uncal lused Callused period (wks)
cutting 3 6

Source DF MS F MS F MS E
Replication 5 4.301 1.47 4.354 1.85 14507 1.64
R.media 6 3.228 7.53 5.969 1.90 31183 3.61
Error l(a) 30 4.284 1.46 3.140 1.33 86342 0.97
Varieties (V) 5 | 2.868 9.81 1.444 6.14 41758 4.72
Int. M x V 10 6.310 2.16 4.969 23511 74845 0.84
Error (b) 350 2.922 2.349 88311
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4.1c: Leaf Area for fresh cuttings as affected by
interaction of Rooting medium and variety in
grapes during 1992 dry season

100 percent of Percent Composilion of
Nain Tr. Grit Sand §/Dst.  R/Hull T/Seil  11.§ 15.0 12.5
Sub. Tr. FYN 1S 25.0 12.§
Sand 25.0 __§6.0 15..0
1. Ageb-e-Shahi 193ki 1336c-h  SB6e-i i T44d-i  454f-1  1556¢-1
1.  AnebrAmer Sed. 1933b-3 6465 2994b-1  1596c-h SIBf-i 180 5160ab
3. Bang. Blue 1308c-h Wi 1047c-h 25t So4f-i 232i 1539¢-h
4, Bl. Hambourg 1S4c-h  3901abc  174lc-h  1139d-h J03hi li 31¥9¢c-e
5. Cardinal Y13hi li Sbte-i i d05ghi N li
b. Catawaba 14 2921b-g  985d-h  1695c-h 1441 M 1230c-h
1. Ex-laria BlL. 211-h §78d-i SOSF-i  hi M2 1 d0ighi
8. WKN-7 109d-h b1i Y241bed  B6ghi li 19i 1430¢-h
9. Regina 301hi 1886c-h  B43d-h 1 1 1 401
10, The, Secedless 1i 1 I li li li li
11, Queen Golden 10 1131d-h  1091d-h  2843b-h 1076d-h 1 §234ab

----------------------------------------------------------------------------------------------

interaction SE' 712.6

Weans - followed by the same letter(s) withio a treatment for a specific callus period are not
significant statistically at 5% probability. )
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4.14d: Lealf Area for 3 weeks Callused Cutting as affected
by Interaction of Rooting Medium and Variety in
Grapes during 1992 Dry Season

100 percent of Percent Compogitien of

¥ain Tr, Grit Sand $/ost.  RffW(l T/seil 3.5 5.0 ¥

Sub. Tr. F.YK .5 5.0 i1.3

and 5.9  §0.0 15.9

{, Anab-e-Shahi 999def I 5138 i8%ef 1f if 1f
1. Ansb ¢ Amer Sed. 1 if if 1f 1f 1088def  339ef
3. Bang. Biue 329abe  4251ab  232Ma-¢  2089D-f 1f 1238def  S[4ef

{. B[, Hambourg B07ef if If §6def 1126def  t048def 1228a-f

§, Cardimsl 1189del  2020b-1 1198¢c-f if if If

§. Catewabs if 1 If i $8ef el I

1. Ex-faria Bi. 19700-1  (3(5defl 929def  30d6a-d if L} 1f
B, WKN-T if if 1f if 1f 1934del  TE0ef

9, Regina If §72def  1735¢-F  D304del 1f if i

10, The. Seedless 11 1f 1 1f if If i

11, {ueen Golden tf 1 1 1f if 1 if

...................................................................................................

[nteraction SE' 633.)

Weans foliowed by the same fetter(s) within & treatment group for 2 particular character are not
gignificant statistically at 5 percent probability.
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cuttings was perused (Table 4.1c), significant difference
among the varieties for leaf area production was noticed 1in
all the media studied except PMII. When the variety was
examined in different media, there was differential
response in all the varieties tested except cardinal
Ex-Zaria black and Thompson seediess. A higher leaf area
was produced by Anab x American seedlings in sand,
fotlowed by the same variety and Queen golden in PmIII and
Black hamburgh in sand in that order which constituted a
non~significant group.

Interaction for the 3 weeks callus experiment (Table
4.1d}) showed no significant difference among all varieties
for leaf area production in the three potting mixtures
(I-I1I1). When the same variety was studied in different
media there was differential response by Anab-e-shahi,
Bangalcre blue and Ex-Zaria-black higher leaf area for 3
weeks callus trial wWaS produced by the varieties

Anab-e-shahi in sawdust, Bangalore blue in sand, grit and

sawdust, Ex-Zaria black in rice-hull and Black hamburgh in
PmITI. They all} constituted the same non-significant
group.

4.2, Area per leaf {mm?)

The effect of rooting media and varieties on area
per leaf{mm?/plt) at 0, 3 and 6 weeks after callusing is
shown in table 4.2a and the corresponding analysis of

variance {(ANOVA) is given in table 4.2b.
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Table 4.2a: Area per leaf (mm?) as affected by Rooting
medium and variety in grapes during the 1992
dry season:

Treatments Uncal lused callused period (wks)
cutting 3 6
Rooting Media:
Soil: FYM: Sand (37.5% 37.5% 25%) 44b 17 71ab
Soil: FYM: Sand (25% 25% 50%) Jlb 73 107a
Soil: FYM: Sand (12.5% 12.5% 75%) 178a 46 S0abc
Sand (100%) 191a 117 32bc
Grit (100%) 113ab 89 67ab
Rice-hull (100%) 146ab 176 lc
Sawdust (100%) 184a 131 1.5¢
SE + 37.77% 36.50 18.15
Significance * NS L

Varieties:

Anab-e-Shahi 229ab 1d 15c¢
Anab x American seedling 227ab 304a 191a
Bangalore blue 154abc S51cd 22¢
Black hamburgh 109¢ 211ab S4bc
Cardinal 66¢C 1d ic
Catawaba 92bc 177b 97b
Ex-Zaria Black 56¢ 1d 26¢
MKM-7 84bc 129bc 97b
Regina 48¢c 1d 9c¢
Thompson Seedless 39c¢ 1d lc
Queen Golden 290a 140bc Sc
SE # 45.47 33.88 24.17
Significance L L3 %

Interaction:
Rooting medium x Variety
Significance * ¥ % NS

Means followed by the same letter(s) within a treatment group for
particular character are not significant statistically at 5 percel
probability. # and *#* = significant at 5 and 1 percent NS = m
significant.

Table 4.2b Analysis of variance for area per lealfl (mm?) at
the 3 callusing periods.

Uncal lused Callused period (wks)

cuttings 3 6
Source DF MS F MS F MS F
Replication 5 102555 1.18 47057 0.97 39501 1.61
R.media 6 291790 3.09 190037 2.16 98567 4.53
Error (a) 30 94201 1.08 87806 1.81 21730 0.88
Varieties (V) 10 310083 3.56 473803 9.81 148666 6.06
Int. M x V 60 123622 1.42 69538 1.44 22987 0.93

Error (b) 350 86931 48260 24516
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4. 2¢c: Area per leaf (mm? ) for fresh cuttings as

affected by the Interaction of Rooting medium and
variety in grapes during the 1992 dry season.

100 percent of Percent Composition of

Main Tr. Grit Sand  §/Dst. R/Hull T/Seil 315 25.0 1.5

Sub. Tr. FYN LS 250 12.5

Sand 25.0  §50.0 15,
. Anab-¢-Shahi 158b-¢  $540ab 169b-¢  30de e 1%e 480b-4
1. Anab x Awer Sed. S2lbc 19b-e  396b-¢  147b-e Blde ITe 83c-¢
3. Bang. Blue 192b-e  319b-e  183b-e¢  1be 4ide 3le 204h-¢

4. Bl. Hambourg 144b-¢  97b-e 1718b-¢  207b-e e le le
5. Cardinal le 154b-¢  Blde le le le 125b-e
6. Catawaba fe 157b-¢  169b-¢  150b-¢ $5de le 101c-¢
1.  Ex-Zaris Bl. 11db-e  12e 89c-d le 17e 10e 118b-¢
8. NEN-? 95c-¢ le J2b-e e le le 136b-¢

§. Regina le 197b-¢  135b-¢ e le le le
10, The. Seedless le 62d-1 le le le le 106b-¢
1. Queen Golden Se 120b-¢  100c-¢ 969 14b-¢  218b-e  403b-e

interaction SE* 120.37

Means foliowed by the same letter(s) within a treatment growp for a particular character are not
significant statistically at § percent probability.
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4,2d: Area per leaf {mm?) for the 3 weeks callused

cutting as affected by interaction of Rooting
medium and variety in grapes during the 1992 dry

season.
100 percent of Percent Composition of
Mzin Tr. Grit §and §/Dst.  RfHuli T/Seil 395 25,0 12.5
Sub, Tr. FY N 3.5 25.0 12.5
Saad 5.9 50.0 5.0
anab-e-Shahi Iy 1g te g 1z lg g
Angb ¥ Awer Sed. 44fa-d  §7ia 32%a-g  HTb-e 1z 01h-f Mg
Bang. Blue 1 I3 1t5d-g  1se Ig [40c-f  S%e-p
Bl. Hambourg Hab-g 1 I60a-f 207h-e 154c-3  176c-g  285a-g
Cartinal Ig Ig iy le 1g F] Iz
Catawabe Mod-f t72c-g  454a-c  150D-e 1My 19%c-g 1z
Bx-Zaria Bi. g lg 4 le g i g
HEN-T7 1g e 183¢c-g  1Te 18 30e-g 121¢-¢
Regina iz 11 13 1e iz Ig 1g
Tha. Seedless N4 g iz le tg g 13
Queen Goiden iRe~g {Me-g M- 434a-c Iz iz 1z

...............................................................................................

Interaction SE* 93.00

Neans followed by the seme letter{s) within a tregtment growp for a particelar character are aot
stgnificant statistically at 5 percent probability.
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Statistical analysis of data on rooting media revealed
that mean area per leaf was significant at 5% level for the
fresh cuttings, and highly significant in the 6 weeks
callus experiment.

The rooting media sand, sawdust and PMIIT vyielded
larger mean area per leaf than PMI and IIl in trials with
fresh c¢uttings while in experiments with 6 weeks callus
cuttings, higher mean area per leaf was given by PMII
compared with other media under trial with the exception of
PMI, grit and PMIII.

When the varieties were considered the difference
among varieties in the three periods of callusing was found
to be highly significant. At 0 callusing, the variety
Queen golden produced higher mean area per leaf compared
with all other varieties tested except Anab-e~shahi,

Anab x American and Bangalore blue. When cuttings were
callused for 3 and 6 weeks, the hybrid Anab x American
seedlings vielded larger mean area per leaf than all other
varieties tested except Black hamburgh in the 3 weeks
callus experiment where area per leaf produced by

Anab x American seedling was statistically at par with that
given by Black hamburgh.

A study of the interaction between rooting media and
varieties showed that the interaction was highly
significant for both the fresh and 3 weeks caltlus studies
(Tables 4.2c and 4.2d). Close perusal of the result of

interaction in experiments with fresh cuttings revealed
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significant difference among the varieties for mean area
per leaf production in all the media trial except PMI and
I1. When the same variety was examined in different
propagating media, differential responses were exhibited by
Anab-e-shahi, Anab x American seedling, Ex-Zaria-black, and
Queen golden, The variety Queen golden in vrice-hull
produced higher leaf area than all others except
Anab-e-shahi in sand.

Interaction for 3 weeks callus trial showed
significant differences among the varieties for area per
leaf production in all media tested except PMI and 1III.
When the same variety was studied in the different media,
there was no differential response to mean area per leaf in
the varieties Anab-e~shahi, Cardinal, Ex-Zaria black,
Regina and Thompson seedless, Higher mean leaf area was
recorded by the hybrid Anab X American in sand, sawdust,
Queen gelden in rice-hull, Anab x American in grit, MKM-7
in sSawdust, Black hamburgh in rice-hull, Queen goclden in
sawdust, Anab X American in rice-huil and Black hamburgh in
PMIII in that order and which constituted a2 non-significant

Z2roup.

4.3 Leaf fresh weight

The leaf fresh weight (g/plt) as affected by rooting
media and varieties at 0,3 and 6 weeks after callusing 1is
given in table 4.3a and the corresponding analysis of

variance (ANOVA) is shown in table 4.3b.
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Leaf fresh weight (g) as affected by Rooting
medium and variety in grapes during the 1992
dry season.

Table 4.3a:

Treatments Uncal lused callused period (wks) -

cutting 3 6

Rooting Media:

Soil: FYM: Sand (37.5% 37.5% 25%) 1.67dc 1.01 1.14ab
Soil: FYM: Sand (25% 25% 50%) 1.15d 1.10 1.19a
Soil: FYM: Sand (12.5% 12.5% 75%) 2.25ab 1.12 1.06bc
Sand (100%) 2.44a 1.25 1.04bc
Grit (100%) 1.73bc 1.26 1.07abc
Rice-hull (100%) 1.50cd 1.32 1.00c¢
Sawdust (100%) 1.83bc 1.14 1.00c¢
SE + 0.18 0.08 0.04
Significance « NS ¥
Varieties:
Anab-e-Shahi 2.01bc 1.00d 1.03b
Anab x American seedling 2.09b 1.62a 1.26a
Bangalore blue 3.05a 1.11cd 1.03b
Black hamburgh 1.65bc 1.29bc 1.11ab
Cardinal 2.05bc 1.00d 1.00b
Catawaba 1.29¢ 1.36b 1.13ab
Ex-Zaria Black 1.77b¢ 1.02d 1.05b
MKM-7 1.43bc 1.18bcd 1.14ab
Regina 1.33bc 1.00d 1.05b
Thompson Seedless 1.30bc 1.00d 1.05b
Queen Golden 1.82bc 1.32b 1.00b
SE + 0.24 0.07 0.05
Significance ¥ * % * ¥
Interaction:
Rooting medium x Variety
Significance ** ¥ NS
Means followed by the same letter(s) within a treatment group for
particular character are not significant statistically at 5 perce
probability. *# and ** = significant at § and 1 percent leve
respectively NS = not significant.
Table 4.3b Analysis of variance for leaf fresh weight (g)
at the 3 callusing periods.

Uncal lused Callused period (wks)

cuttings 3 6
Source DF MS = MS F MS F
Replication 5 6.406 275 0.262 1.43 0.145 1.65
R.media (3] 12.694 6.21 0.798 2.09 0.326 3.44
Error (a) 30 2.044 0.88 0.381 2.08 0.095 1.07
Varieties (V) 10 11.120 4.78 1:733 9.49 0.269 3.06
Int. M x V 60 4.102 1.76 0.268 1.46 0.087 0.99
Error (b) 350 2.323 0.183 0.088



38

Table 4.3c: Leaf fresh weight (g) for the fresh cutting
as affected by Interaction of Rooting medium
and variety in grapes during the 1992 dry

season.
100 percent of _Percent Composition of
Nain Tr. Grit Sand §/Dst. R/Hull T/S0il 37.5  25.0 12.5
fub. Tr. Fre 3.5 5.0 12.5
Sand 5.0 S0.0 15.0

. Anab-e-Shahi 1.26¢d  4.95ab 1.3 1.03d 1.40¢d  1.00d 1.004
1. Anab 1 Amer Sed, 2,19 4.07 1.46 0 1.98 .19 1.4
3. Bang. Blue 1.2 3.100-d 2.75b-d 1.00d 1.01cd  1.45d b.692
4, BL. Hambourg 2.3cd  2.01cd  2.05¢d 1.01d 1.514 1.00d 1.58d
5. Cardinal 3.020-d  2.70b-d 1.41d 1.60d 1.76d 1,004 1.82%-4
6. Catawaba 1.214 1.87cd  1.684 1.00d 1.26d 1.00d 1.00d
7.  Ex-laria Bl. 1.35d 1.48cd 1,384 1.10cd 1.26d 1.00d 1.82b-4
. MKM-Y 1.004 1.004 2.91b-d  1.004 1.00d 1.02d 1.06¢d
5. Regina 1.66d 1.06d 1.55d 1.67d 1.00d 1.00d 1.35d
10, The. Seedless 1.63d 2.26cd  1.004 1.00d 1.004 1.00d 1.20d
I1. Queen Golden 1.00d [.36d 1.67d 1.74b-d 3.130-4  1.00d 1.85cd

interaction SE* 0.62

Neans followed by the same letter(s) within a treatment group for a particular character are not
significant statistically at 5 percent probability.
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Table 4.3d: Leaf fresh weight (g) for 3 weeks
callused cutting as affected by the
Interaction of Rooting Medium and Variety
in grapes during the 1992 dry season.

100 percent of Percent Composition of
Main Tr. Grit Sand §/bst. R/Hull T/Seil 31.5  125.0 12.5
Sub. Tr. FYN. 3.5 25.0 12.5
§and 2.0 0.0 15.
. Anab-¢-Shahi 1.00f 1.00f 1.00f 1.00f 1.00f 1.00( 1.00f
1. Anab v Amer Sed. 2.7a 1.11a-¢  1.61b-T 1.77b-¢ 1.00f 1.25ef  1.31d-f
3. Hang. Blue 1.2%4-1  1.00f 1.001 1.12ef 1.001 1. 24ef 1,091
(. Bl. Hasbourg (.33-1  1.52e-T  L.00f { A8e-( 1.00f 1.091 1.52¢-{
5. Cardinmal 1.00f 1.00f 1.00f 1.00f 1.00f 1.00f 1.00f
. Catawaba 1.B9b-d  1.35b-T 1.23el  1.56b-I 1.021 1.2el  1.0M
1. Ex-laria Bl. 1.00f 1.00f 1.00f 1.000 1.00f L.1del  L.00f
£, MKN-1 1.00f 1.2el  1.20d- 1.48¢c-f 1.00f 1.20ef 1,091
9. Regima 1.001 1.00f 1.001 1.00f 1.00F 1.001 1.001
10, The. Seedless 1.008 1.00¢ 1.00f 1.00f 1.00f 1.00f L.0of
11. Queen Golden IS 1.35d-f  1.35d-f  2.17ab 1.00f 1.00f 1.24el

-----------------------------------------------------------------------------------------------

Interaction SE* 0.18

Means followed by the same letter(s) within a trestment group for & particular character are not
significant statistically at § percent probability.
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Statistical analysis of data for the rooting media
revealed that mean leaf fresh weight was highly significant
at 0, not significant at 3 weeks callused period and
significant at 3% level for & weeks callus period. For the
fresh cuttings, sand was found to produce significantly
higher leaf fresh weight compared to other media testied
except PMIII. This was followed by Sawdust which was
statistically at par with grit. This was followed by PMI
which is also statistically same with rice-hull and PMI.

When the mean of 6 weeks callused eXxperiment were
compared, it was observed that PMII resulted in highest leaf

fresh weight which was statistically at par with PMI and

grit.

When varieties were considered, the difference were
highly significant in all the 3 periods of callusing. In
trials with fesh cuttings, the variety Bangalore blue

produced the highest ieaf fresh weight which WaSs
significantly higher than all other varieties wunder trial.
This was followed by Anab x American seedling which is
statistically at par with cardinal, Anab-e-shahi, Queen
golden, Ex-Zaria Dblack, Black hamburgh, MKM-7, Regina and
Thompson seedless. For the 3 weeks callus cuttings

Anab x American gave heaviest fresh leaves compared with
other varieties under trial. This was followed by catawaba,
The difference among the mean leaf fresh weight of Catawaba,

Queen golden, Black hamburgh and MKM-7 was not significant.
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The 6 weeks callus trial showed Anab x American seedling to
produce heaviest fresh leaves which was similtar in terms of
statistical significance with Black hamburgh, catawaba and
MKM-7. All the other varieties fall into a non-significant
group. The interaction between rooting media and varieties
was found to be highly significant for both the 0 and 3

weeks callused trials Tables 4.3c and 4.3d respectively.

When the interaction at 0 callusing was critically
observed, it was noted that there was no significant
difference among altl the eleven varteties for the

production of leaf fresh weight, in potting mixtures I and
IT, grit, sawdust and rice-hull. A differential response
of wvarieties to the production of leaf fresh weight was
found in sand and PMIII in which Anab-e-shahi and Bangalore
blue recorded the highest fresh leaf weight respectively.

In 3 weeks callused trial, when the leaf fresh weight
production was critically studied for different varieties
in the same rooting media, the difference was insignificant
for the 3 potting mixtures and sawdust. Anab x American
seedling produced heavier fresh leaves in grit and sand,
whereas Queen golden produced significantly higher fresh

leaf weight in rice-hull,

4.4, Leaf dry weight

The effect of rooting media and varieties on leaf dry
weight {g/plt) at 0, 3 and 6 weeks after callusing is shown
in table 4.4a and the corresponding analysis of variance

{ANOVA) is given in table 4.4b.
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Table 4.4a: Leaf dry weight (g) as influenced by Rooting medit
and variety in grapes during the 1992 dry season.

Treatments Uncal lused callused period (wks) '
cutting 3 6
Rooting Media: |
Soil: FYM: Sand (37.5% 37.5% 25%) 1.15bc 1.01 1.05ab
Soil: FYM: Sand (25% 25% 50%) 1.03c 1.02 1.06a
Soil: FYM: Sand (12.5% 12.5% 75%) 1.26ab 1.03 1.03a-c
Sand (100%) 1.28a 1.06 1.02bc
Grit (100%) 1.12¢ 1.08 1.04ab
Rice-hull (100%) 1.09¢c 1.10 1.00c
Sawdust (100%) 1.15be¢ 1.03 1.00c¢
SE + 0.04 0.02 0.01
Significance ** NS i
Varieties
Anab-e-Shahi 1.14b-d 1.08 1.06
Anab x Amer 1.40a 1.09 1:.03
Bangalore blue 1.21bc 1.03 1.03
Black hamburgh 1.25b 1.08 1.04
Cardinal 1.03d 1.04 1.00
Catawaba 1.14b-d 1.06 1.05
Ex-Zaria Black 1.05d 1.02 1.02
MKM-7 1.13b-d 1.04 1.06
Regina 1.06cd 1.02 1.02
Thompson Seedless 1.00d 1.01 1.00
Queen Golden 1.28ab 1.05 1.00
SE + 0.05 0.02 0.02
Significance ¥ X NS NS
Interaction:
Rooting media x Variety
Significance * % ¥ %

Means followed by the same letter(s) within a treatment group for
particular character are not significant statistically at 5 percer
probability. # and #*#% = significant at 5 and 1 percent leve]
respectively NS = not significant.

Table 4.4b Analysis of variance for leaf dry weight (g)
at the 3 callusing periods.

Uncal lused used period (wks

cuttings 3 6
Source DF MS F MS 4 MS 4
Replication 5 0.02S 0.24 0.033 1.82 0.006 0.57
R.media 6 0.505 4.52 0.082 2.08 0.033 3.02
Error (a) 30 0.112 1.08 0.039 2.16 0.011 1.00
Varieties (V) 10 0.617 | 0.03% 1. T3 0.022 2.01
Int. M x V 60 0.111% 5.97 0.030 1.68 0.012 1.06

Error (b) 350 0.103 1.07 0.018 0.011
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weight (g}

for

fresh
the Interaction of

cutting as
rooting medium

and Variety in grapes during the 1992 dry season.

100 percent of

Percent Composition of

Nsin Tr, Grit  Sand §/Dst.  RfHedl T/Scil 31.3 5.0 11.5
Seb. Tr. FOM. 1.5 5.0 148
fand 5.0 50.0 1.4
I.  Anab-e-Shafi 1.044 Lo2ocd 1,050 1.00d b.3b-d  1.19cd  1.18¢d
1. Anab x Amer Sed. 1.36b-d [.90a 1.51b-d 1.19cd 1,256-d 1.004  1.70ab
3. Banmg. Blue 1.26b-4  1.39%-d 1.26b-0 1.00d 1.23ed  1.led 12404
4, Bl. Hambourg 1,35-0  1.54a-¢ 1.17cd  t.13cd i{.k6cd  1.80d  1,38b-¢
5. Cardinal 1.034 t.00d 1,060 1.604 1.3%b-d 1,000  1.004
6. Catavaba 1.03d 1.38b-d  1.08cd 1.t9¢cd 1.07d L.00d  1.25bed
1. Ei-laria Bl. 1.07d 1.09¢d  1.06d  1.00d 1,67 1.000  1.05¢
8. WKN-7 [.ibed  1.02d 1.37b-d4  t.4ed 1.00d 1.00% I.Iifd
9.  Hegina 1.06d 1,25b-d  1.16cd  1.004 1.004 1000 i.08d
10, The. Seedless {.00d 1.06d 1,004 1.00d 1.00d 1,000 t.00d
11, Queen Golden t.01d 1.350-d  1.10ed  i.34b-d 1.452-d  1.00d  1.35b=d

..............................................................................................

Intersction SE! 0.13

Means followed by the same fetter(s) within a trestmemt group for & particelsr character are not
significant statistically at § percent prodability.
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1992 dry season.

(g) for the
influenced

by

the

3 weeks
interaction
rooting medium and variety in grapes during

callus
of
the

100 pergent of _Percent Compositien of
Nain Tr. Grit  Sand §/bst.  R/Hell T/Seil 37.5 25.0 12.3
Sub. Tr. F.UM 31§ 15.0 2.3
Sapd 230 50.0 15.0

1. Anab-e-Shahi 1.3%2 1.00e  1.00e 1.12a-d 1.00e  1.00e 1.00e
1. Anab x Amer Sed. |.18a-¢ 1.23a-¢ 1.00c-e 1.06¢-e 1.00e  1.05c-e 1.11b-e
], Bang. Blue 1.12b-¢  1.00e 1.00e 1.06¢c-e 1.00e 1.00e 1.03¢c-e
4. Bl. Hambourg 1.01de  1.182-¢ 1.00¢ 1.0%¢c-¢ 1.00e  1.03c-e 1.18a-¢
5. Cardinal 1.20a-¢ 1.00e  1.03c-e |.07c-e 1.00e  1.00e 1.00e
6. Catawaba 1.02¢-¢  1.1%a-¢ 1.07c-¢ 1.l6a-¢ 1.00e  1.01de  1.19%a-e
1. Er-Laria BL. 1.00e 1.00e  1.04c-e 1.05c-e 1.00e  1.08c-¢ 1.00e
8. MKw-? 1.00e 1.00c-e 1.08c-e 1.05c-¢ 1.00¢  1.08c-e 1.00e
§.  Regina 1.00e 1.00e  1.00e 1.08c-¢ 1.00e 1.00e 1.04c-e
10, The. Scedless 1.0Jc-e  1.00e  1.05c-¢ .00 1.00e  1.00e 1.00e
1. Queen Golden 1.00¢ 1.0lde 1.02¢-e 1.31ab 1.00e  1.00e 1.00¢

----------------------------------------------------------------------------------------------

Interaction SE* 0.06

Means followed by the same letter(s| within a trealment grouwp for a particular character are not
significant statistically at § percent probability.
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Leaf dry weight (g) for the 6 weeks

cuttings

as

affected by
rooting media and variety in grapes during

1992 dry season.

100 percest of

the

interaction

Percent Compogition of

callused
of
the

Nein Tr. Grit  Sand §/bst.  R/Eall T/Seil 375 5.0 12.3
Sub, Tr. B 375 150 125
$and 25.0 50.0 13.0
1. Anab-e~Shahj 1.09g-¢  1.08a-¢ 1.00c  [.Q0c f.202 1.00c 1.0%-c
1. hnab 1 Amer Sed. 1.00c 1.00¢ 1.00e  1.80¢ L.00¢ 1.138-¢  1.0%8-¢
3. Bang. Blue . l.tla-c 1.00c 1.00c  1.00¢ 1.00¢ 1.0%¢ 1.00c
i, Bl. Rambourg 1.60c 1.02bc  1.00c  1.00c 1.082-¢  1.20a 1.00¢c
5. Cardinal 1.00c 1.00¢ 1.00c  [.00¢ 1.00¢ 1.00c 1.00¢
. Catawabz 1.05bc  1.05bc  1.00c  ).00c 1.16bc  1.07a-¢  1.00c
7.  Ee-larts BI. .08a-c  1.00¢ 1.00¢  1.60¢ 1,40¢ |.05¢ [.01¢
U (T 1093~ 1.08a-¢ 1.00c  1.00c 1.078-¢  1.13a-¢  1.05b¢
9. Regisa 1.00c 1.00¢ 1.00c  1.00¢ 1.00c 1.00c 1.13a-¢
10, Thw. Seedless 1.60c 1.4 1.00c  §.00¢ 1.00¢ 1.00¢ 1.00¢
i1, Queen 6¢lden Ltde  1.00c 1.90¢  1.00¢ 1.00¢ L.ol¢ 1.00¢

[nteraction SE* 0.04

Nedns

sigaificant statistically at § percent probability.

fallowed by the same lettec(s) within 8 treatment group for a particular charscter are not
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Analysis of the data on rooting media revealed that mean
leaf dry weight was highly significant at ¢ period of
callusing, not significant at 3 weeks and significant at 5%
level for 6 weeks callus period. For fresh cuttings, sand
was found to give significantly higher leaf dry weight when
compared with all other treatments except PMIIT. This was
followed by PMIIT which was statistically at par with bhoth
PMI and sawdust, but produced significantly higher leaf dry
weight than grit, rice-hull and PMII. The difference between
PMI, sawdust, grit, ricehull and PMII was insignificant
statistically.

The differences in the leaf dry weight of 6 weeks callus
cuttings was also significant. Potting mixture II resulted
in highest leaf dry weight which was statistically same a&s
PMi, grit, and PMII], and it was significantly higher than
sand, rice-hull and sawdust. This was followed by PMI, which
resulted in higher leaf dry weight than rice-hull and
sawdust. The differences between PMIII, sand, rice~huili and
sawdust was not statistically significant.

When the varieties were considéred, the differences were
highly significant only in the experiment with Iresh
cuttings. The hybrid Anab x American seedling produced the
highest dry leaf weight which was significantly same as
Queen golden but higher than all other varieties under
trial. Queen golden was found to be statistically same as

Black hamburgh, Bangalore blue, catawaba, Anab-e-shahi and
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MEKM=-7 . Queen golden and Black hamburgh produced heavier
dry leaves than Ex-Zaria-black, Cardinal and Thompson
seedless. The difference in the leaf dry weight of the
varieties catawaba, Anab-e-shahi, MKM-7, Regina, Ex-Zaria
black, Cardianal and Thompson seedless was insignificant.
The interaction between rooting media and varieties
was found to be highly significant at all periods of
callusing when the interaction at 0 callusing (Table 4.4c¢c)
was observed critically, it was noted that there was no
differecne among all the eleven varieties for production of
leaf dry weight in grit, sawdust, rice-hull, PMI and I7.
When the same variety was studied in different rooting
media, there was differential response for Anab x American
seedling and Black hamburgh. For all the varieties, the
differential response due to rooting media was not
statistically significant. Anab x American hybrid in sand
produced heavier dry leaves than all other rooting media
except PMII. Similarly the variety Black hamburgh produced
more leaf dry weight than all other varieties under trial.
In 3 weeks callused trial {(Table 4.4d}, when the leaf
dry weight was critically studied in the same rooting media
for different varieties the differences were insignificant
for sawdust and in all the 3 potting mixtures, When the
same variety was studied io different media for dry \leaf
production, the wvarieties Anab-e-shahi, Anab x American
hybrid and Queen goiden showed differential response to

rooting media. Anab-e-~shahi produced more dry leaves in
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grit and rice-hull, Anab x American hybrid in grit and Sand
and Queen golden in rice-hull.

When the interaction between rooting media and
varieties was critically analysed for leaf dry weight
production in the 6 weeks callused trial (Table 4.4¢), the
rooting media - grit, Sand, Sawdust, rice-hull and PMI1I
did not show any differential response due to varieties,.

When the same variety was examined in different
rooting media the varieties Anab-e-shahi and Black hamburgh
exhibited differential responses. Anab-e-shahi produced
significantly higher leaf dry weight in all the media
tested except Sawdust, rice-hull and PMIIT. While Black

hamburgh gave heavier leal dry weight in PMI and I1.

4.5 Shoot girth at apical bud:

The shoot girth (cm/plt) at apical bud as affected by
rooting media and varieties at 0, 3 and 6 weeks after
callusing is shown in table 4.5a and the corresponding
analysis of variance given in table 4.5b.

Analysis of data on rooting media revealed that the
differences in shoot girth at the apical bud was highly
significant for fresh cutting and significant at 5% level
for the 6 weeks callus experiment., For fresh cuttings,
sawdust produce higher shoot girth at the apical bud than

rice-hull, PMI and PMII. In experiment with 6 weeks callus
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Table 4.5a: Shoot girth (cm) at apical bud as affected
by rooting media and variety in grapes
during the 1992 dry season

Treatments Uncal lused callused period (wks)
cutting 3 6

Rooting Media:

Soil: FYM: Sand (37.5% 37.5% 25%) 1.14bc 1.02 1.08a
Soil: FYM: Sand (25% 25% 50%) 1.02¢ 1.11 1.10a
Soil: FYM: Sand (12.5% 12.5% 75%) 1.32ab 1.06 l1.10a
Sand (100%) 1.32ab 1.19 1.05ab
Grit (100%) 1.26ab % 1.09a
Rice-hull (100%) 1.16bc 1.18 1.00b
Sawdust (100%) 1.:354 }; 313 1.00b
SE + 0.06 0.04 0.02
Significance x¥ NS * %
Varieties:

Anab-e-Shahi 1.16c-¢ 1.00f 1.01¢
Anab x Amer 1.64a 1.36a 1.26a
Bangalore blue 1.24cd 1.12de 1.02¢
Black hamburgh 1.45b 1.2%9ab 1.07bc
Cardinal 1.10de 1.00f 1.00c¢
Catawaba 1.24cd 1.25ab 1.12b
Ex-Zaria Black 1.09de 1.01ef 1.05bc
MKM-7 1 o Z2TC 1.14cd 1.08bc
Regina 1.10de 1.00f€ 1.02¢
Thompson Seedless 1.00e 1.00f 1.00c¢
Queen golden 1.19%9cd 1.20bc 1.00c¢ |
SE + 0.05 0.04 0.03 |
Significance * ¥ ¥ ¥
Interaction:

Rooting media x Variety

Significance * % * *%

Means followed by the same letter(s) within a treatment group for
particular character are not significant statistically at 5§ percei
probability. * and #*#* = significant at 5 and 1 percent Jeve
respectively NS = not significant.

Table 4.5b Analysis of variance for shoot grit (cm) at
apical bud for the 3 callusing periods

Uncal lused Callused period (wks)
. cuttings 3 6
Source DF MS E MS F MS E
Replication 3 0.034 .32 0.033 0.52 0.038 1.05
R.media 6 1.000 4.85 0.293 2.26 0.127 J.18
Error (a) 30 0.206 2.0} 0.130 2.06 0.040 1.12
Varieties (V) 10 1.408 13.81 0.756 12.01 0.255 7.17
Int. M x V 60 0.199 1.94 0.083 132 0.038 1.06
Error (b) 350 0.102 0.063 0.036
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Table 4.5c: Apical shoot girth (cm) for fresh cutting as affect
by the interaction of rooting media and variety
grapes during the 1992 dry season.

100 percest of Percent Composition_of

Kain Tr. 6rit  Sand 8/Dst.  R/Rull T/S0il 37.3 5.0 12.3
Sub. Tr. FYH. 313 5.0 1.5
samd  15.0 30,0 5.9

1. Anab-e-Shahi A-T 0 135 LTd-f o 1,001 1.08ef  1.AM-f 1.174-f

2. Anab ¥ Amer Sed, 1.87a-d 1.97sb  2.00a 7.588-¢ 1.25¢-f  1.06f  2.008

3. Bang. Blue A5c-f 1,08l 142b-f 1,194 1.33e-0 beef 122

& Bi. Hambourg JSte-f 1.75g-c 1.67a-d  1.33c-f 1.85¢c«f  L.00f  1.67a-d

5. Cardinal Ad-1 1,00 1.00f 1.00f 1.17d-f  1.00f 1.33¢-f

6. Cataweba A0S0 15782 LS0a-T 1.3%¢c-f 1.17d-f  L.o0f  t.00f

T.  Ex-laria Bl. ABef 1.2%e~f LM~ 1.00f 1.08ef 1.90] 1,001

8. NEN-T J8e-e  [,008 £.678-d  1.17d-f 1.00f 1,007 1.30a-{

9, Regina Qof .50~ 1.104-T  1.00f 1.00f £.007  1.00f

10, Thm. Seedless NI ) 1.001 1.00f 1.00f i.00f 1.60f

1t, Queen golden 15¢f 1. 08ef 1.08ef 1.17c-f 1.184e 1,081 1.5)a-¢

----------------------------------------------------------------------------------------------

Interaction 88* 0.14

Nedns

gignificant statistically at 5 percent probability,

followed by the same letter(s) within a treataent group for a particular character are mot
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by

the 1992 dry season

100 percent of

the

Percent Composition of

shoot girth (ecm) for 3 weeks

interaction

grapes

Main Tr. Grit  Sand §/Dst. R/Hull T/Seil 37.5 15.0 12.5
sub. Tr. YN 1S 15.0 12.5
- Sand  25.0 30.0 15.0
1. Anzb-e-Shahi 1.00e  1.00e 1.00e  1.00e 1.00e 1.00e 1.00e
1. Anab 1 Aser Sed. 1.50ab  1.50ab  1.70a  1.50ab 1.00e  1.25b-¢ 1.08de
3.  Bang. Blue 1.17c-¢ 1.00e 1.08de 1.25b-¢ 1.00e 1.17c-e 1.17c-e
4, Bl. Hambourg 1.33a-¢ 1.58ab  1.00e ).4a-d 1.08de 1.33a-¢ 1.27b-¢
5. Cardinal 1.00e  1.00e 1.00e  1.00e 1.00¢e  1.00e  1.00e
6. Catawaba 1.428-4 1.25b-¢  1.}3a-¢ 1.3)a-¢ 1.08de 1.25b-¢ 1.08de
7. Er-laria Bl. 1.00e  1.00e 1.00e  1.00e 1.00e  1.08e  1.00e
B MKN-T 1.25b-¢ 1.17c-¢ 1.25b-¢ 1.17¢c-e 1.00e  1.08de 1.08de
9,  Regina [.00e  1.00e 1.00¢  1.00e 1.00e  1.00e 1.00e
10. The. Seedless 1.00e  1.00e 1.00e  1.00e 1.00e  1.00e  1.00e
11, Queen golden 1.25b-¢ 1.58ab  1.00e 1,3)a-e 1.00e  1.00e 1.00e

callused

of

during

..............................................................................................

Interaction SE* 0.1

Weans

significant statistically at § percent probability.

followed by the same letter(s) within & treatment group for a particular character are not
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Table 4.5e: Apical shoot girth (cm) for 6 weeks callused
experiment as affected by the interaction of
rooting medium and variety in grapes during
the 1992 dry season

100 _percent of Percent Composition of

Nein Tr., 6rit  Sand 5/Dst. R/Rull T/Sait  30.5 5.0 12,5

Sub. Tr. F.Y.M. 315 5.0 11.5
§and 5.0 $0.0 75.0

1.  Anab-e-3hahi 1.08d¢ 1.00e 1.00e  1.00e 1.00e 1.00e 1.08%e

1, Apab 1 Amer Sed. .4%a-c 1.17c-e  1.00e  1.00e 1.33b-d  1.42a-¢ 1.508bh

3. Bang, Blue 1.00e 1.00e 1.00e  1.00e 1,008 1.086e  1,08de

¢, Bl. Hambourg j.00e {.08de  1.00e 1.00e l.67a 1.150-¢  1.00e

5. Cardipal 1,008 1.00e 1.00¢ 1.00e 1.900e 1.00¢ 1.00e

6, Catawaba [,250-2  1.07c-¢ 1.B0e  1.00e [.25b-¢ 1.17c-¢  1.00e

7. Bx-Isris B1. 1.17c-e 1.00e 1.40e  1.00e 1.00¢ 1.08de  1.084e

8. NEN-T [.08de  1.08de  1.00de [.00De £,08de  1.08de  1.25b-e

9. Regins 1.00e 1.00e 1.00e  1.00e i.00e 1.00e 1.17c-¢

18, Thn, Seedless 1.00e 1.00e 1.00e [.00¢ f.00e 1.00e i.00e

11, Queen golden 1.00e 1.00e 1.00e  1.00e 1.00e 1.00e 1.00e

..............................................................................................

Interaction SE* 0,08

Yeans foilowed by the same letter{s) within & treatment group for & particular character are not
significant statistically at 5 percent probability.
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cuttings the three potting mixtures and grit produced higher
shoot girth at the apical bud than rice-hull and sawdust,

When the varieties were considered, the differences
were highly significant for all the callusing periods. The
hybrid Anab x American seedling produced higher shoot girth
at the apical bud than all other varieties tested at 0 and b6
weeks pericds of callusing, however, in case of 3 weeks
calius trial, the same variety resulted in higher shoot
girth at the apex bud than all others except Black hamburgh
and catawaba.

The interaction between rooting media and varieties was
highly significant for all the callusing periods. When the
interaction at 0 callusing (Table 4.5c¢c) was examined, there
was differential response of varieties when compared in all
the media tested except PMIT. When the same variety was
looked at in different media there was differential response
in case of Anab X American seedling, Black hamburgh,
catawaba, MEM-7 and Queen golden. The highest ghoot girth
at the apex bud was recorded by: In case of Anab x American
hybrid in PMIII, sawdust, sand, grit and rice-hull, for
Black hamburgh, PMIII and grit, for catawaba sand and
sawdust, for MKM-7, grit, sawdust and PMIII, for Regina 1in
sand and Queen golden in PMITI.

Interaction between media and varietieslfor the 3 weeks
callus trial (Table 4.5d}) revealed that all the three

potting mixtures resulted in the same shoot girth at the
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apex bud for different varieties. When the same variety was
considered in different media, the hybrid Anab x American
seed)ling and varieties black hamburgh, catawaba and Queen
golden showed differential response. A higher shoot girth
at the apex bud was recorded when same variety was studied
in different media: In case of Anab x American - sawdust,
sand, grit, rice-hull, for Black hamburgh - sand, rice-hull,
grit and PMII, for catawaba, grit, sand, sawdust and
rice-hull and in case of Queen golden - sand and rice-hull,
The interaction for the 6 weeks callus experiment
(Table 4.5e) revealed differential response in grit and the
3 potting mixtures. When the varieties were studied in
respect to media, Anab X American and Black hamburgh
displayed differential responses. The higher shoot girth at
the apex bud was recorded by Black hamburgh in PMI, followed
by Anab x American seedling in PMII1, Il and grit in

that order of non significant group.

4.6 Basal shoot girth:

The effect of rooting media and varieties on basal
shoot girth (cm/plt) at 0, 3 and 6 weeks after callusing is
shown in table 4.6a and the corresponding analysis of
variance (ANOVA), given in table 4.6Db.

Statistical analysis of data on rooting media revealed
that mean basal shoot gith was highly significant for fresh

and 3 weeks callus period. 1In trial with fresh cutting,
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Table 4.6a: Basal shoot girth (cm) as affected by rooting
medium and variety in grapes during the 1992
dry season

Treatments Uncal lused callused period (wks)
cutting 3 6
Rooting Media:
Soil: FYM: Sand (37.5% 37.5% 25%) 1.67bc 1.06d 1.34
Soil: FYM: Sand (25% 25% 50%) 1.09c 1.30cd 1.36
Soil: FYM: Sand (12.5% 12.5% 75%) 2.80a 1.23cd 1. 30
Sand (100%) 2.32ab 1.58a-c 1.13
Grit (100%) 1.85bc 1.68ab 1.21
Rice-hull (100%) 1.64bc 1.77a 1.00
Sawdust (100%) 2.33ab 1.39b-d 1.00
SE + 0.25 0.12 0.10
Significance * ¥ % NS
Varieties:
Anab-e-Shahi 1.85cd 1.00e 1.10bc
Anab x Amer 3.81a 2.46a 1.81a
Bangalore blue 1.91cd 1.32de 1.07bc
Black hamburgh 2.81b 1.92b 1.24bc
Cardinal l1.42de 1.00e 1.00c¢
Catawaba 1.88cd 1.81bc 1.26bc
Ex-Zaria Black 1.14e 1.01e 1.10bc
MKM-7 2.20bc 1.74bc 1.42b
Regina 1.38de 1.00e 1.12bc
Thompson Seedless 1.00e 1.00e 1.00c
Queen golden 2.16bc 1.49cd 1.00c¢
SE * 0.23 0.14 0.12
Significance ¥ L * %
Interaction:
Rooting media x Variety
Significance ¥ * ¥ NS

Means followed by the same letter(s) within a treatment group for
particular character are not significant statistically at 5 perce
probability. * and #*x = significant at 5 and 1 percent leve
respectively NS = not significant.

Table 4.6b Analysis of variance for basal shoot grit (cm) at
3 callusing periods
Uncal lused Callused period (wks)
cuttings 3 6
Source DE MS E MS E MS i
Replication -] 2.259 1.02 0.414 0.47 0.769 1.35
R.media 6 21.122 §5.21 4.368 4.42 1.520 2.26
Error (a) 30 4.048 1.83 0.987 1. 32 0.672 1.18
Varieties (V) 10 27.191 12.30 10.411 11.83 2.466 4.33
Int. M x V 60 5271 2.38 0.965 1.09 0.508 0.89
Error (b) 350 2.209 0.880 0.569
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grapes during the 1992 dry season.

100 percent of

shoot girth (cm) for fresh cutting
interaction of rooting medium and

Percent Compesition of

Nain Tr. Grit  Sand §/0st. R/Hull T/Soil 131.5 15.0 12.5
§ub. Tr. FYN 11§ 5.0 1.5
Sand 25.0 50.0 15.0
. Angb-e-Shahi 1.Mg-i  2.6Md-i 1.50g-i 1.00i 2.10-i  2.001-i 2.25e-i
1. Anab x Amer Sed. 3.33c-h  5.67ab  4.67a-d  2.33e-i 1.83c-i  1.00i  6.8)a
3.  Bamg. Blue 1.50d-i  1.17hi 2.504-i  1.17i0 2.3%e-1 1,008 2.874-i
4. Bl. Hambourg 3.00c-i  4.08b-f 3.58b-g 2.12e-i 1.67g-1  1.001  4.08b-f
5. Cardinal 1.25hi 1.00i 1.00i 1.00i 2.171-i  1.00i 1.50d-i
. Catawaba 1.67g-1  2.88c-i 2.92c-i 2.50d-i [.17hi 1,00 1.00i
7. Ex-laria Bl. 1.03g-i  1.42g-i  L.17hi  1.00@ 1.08hi  1.000  1.00i
B WKN-7 1.58¢-1  1.00i 4.500-¢  2.00{-i 1.00i 1.00i  3.33c-h
9. Regina 1.00i 3.33¢-h 1.33g-i 1000 1.00i 1.00i  1.00i
10, The. Seedless 1.00i 1.00i 1.00i 1.00i 1.00i 1.000  1.00i
11, Queen golden 1.33g-1 1.33g-i 1.50g-i 1.83c¢-i 1.00f-i  1.00i  §.08a-c

..............................................................................................

Interaction SE* 0.63

not significant statistically at 5 percenl probability.

followed by the same letter(s) within a treatment group for a particular character are

as affec!
variety



58

PMIII produced higher basal shoot girth than other media
except sawdust and sand in experiment with 3 weeks callus
cuttings, 7vTice-huil produce higher basal shoat girth than
other propagating media under trial except grit and sand.

when the varieties were critically observed, the
differences were highly significant at all the periods of
callusing. The hybrid Anab X American gave thicker basal
shoot girth than all other varieties tested in the three
callusing periods,

Interaction between rooting media and varieties was
highly significant for fresh and 3 weeks callus
experiments. When the interaction at 0 callusing was
objectively examined {(Table 4.6c), there was no significant
difference among all the varieties for the basal shoot girth
in PMI, I1 and rice-hull. When the same variety was studied
in different propagaiing media, there was differential
responses for Anab x American seedling, Black hamburgh,
MEM-7, Regina and Queen golden. The highest basal shoot
girth was found in Anab % American hybrid propagated in
PMIIT, followed by the same variety in sand, Queen golden in
PMIII and Anab x American hybrid in sawdust which
constituted a non significant group.

The interaction between rooting media and varieties in
the 3 weeks callus experiment (Table 4.6d} showed that the
three potting mixtures (I~I11} have not resulted in

differential response for different varieties in respect of
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Table 4.6d: Basal shoot girth (cm) for 3 weeks callused
cutting as affected by the interaction of
rooting medium and variety in grapes during
the 1992 dry season

100 percent of Percenl Composition of
Main Tr. Grit  Sand §/Dst. R/Hall T/Seil 37.5 25.0 12.5
Sub. Tr. P.YM 1.5 5.0 12.5

o Sand 250 500 15.0

[. Anab-e-Shahi 1.00e [.00e 1.00e 1.00e [.00e  1.00e 1.00e

2. Apab 1 Amer Sed. 1.1%5s 3.3 2.83a-c  3.008b 1.00e  2.)3b-¢ 1.50c-¢

3, Bang, Blue 1.75b-¢  1.00¢ 1.25de  1.)de 1.00e  1.50c-¢ 1.42¢c-e

4. Bl. Hambourg 1.25a-¢  21.58a-4 1.00e 1.25a-¢ 1.50c-¢ 1.8)b-¢ 2.00a-e

§. Cardinal 1.00e 1.00e 1.00e 1.00e 1.00e  1.00e 1.00¢

6. Catawsba 1.50a-d 1.9%a-¢ 2.00a-e 1.42a-d 1.20de 1.50c-¢ 1.17de

7.  Ex-Zaria Bl. 1.00¢ 1.00e 1.00e 1.00e 1.00e  1.00e 1.00e

8. MKN-7 2.008-¢ 2.3)a-e 1.83b-¢ 2.50a-d {.00e 1.08¢ 1.42¢c-¢

. Regina 1.00¢ 1.00¢ I.00e 1.00¢ [.00e  1.00e 1.00e

10. Tha. Seedless 1.00e 1.00e 1.00e 1.00e 1.00e  1.00e 1.00¢

11. Queen golden 1.75b-¢  1.25de  1.42c-¢  3.00ab 1.00e  1.00e 1.00e

Interaction SE* 0.39

Means followed by the same lelter(s) within & treatment group for & particular character are

significant statistically at § percent probability.

not
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basal shoot girth production, likewise when the same variety
was considered in different media, except for the wvarieties
cardianal and Regina, all other varieties exhibited a
differential response. A non significant group of higher
basal shoot girth was found in the hybrid Anab x American
seedling in sand, grit, rice-hull and sawdust. For Black
hamburgh, sand, grit rice-hull and PMIIT, for MKM-7, in

rice-hull, sand and grit and for Queen golden rice-hull.

4.7 Shoot fresh weight

The effect of rooting media and wvarieties on shoot
fresh weight (g/plt) at 0, 3 and 6 weeks after callusing 1is
given in table 4.7a and the corresponding analysis of
variance is shown in table 4.7b.

Analysis of data on propagating media revealed that
mean shoot fresh weight was significant at 5% level only for
the 3 weeks callus trial, Rice-hull gave significantly
heavier fresh shoot than all other media under trial except
grit and sand.

When the varieties were studied closely, it was found
that the differences were highly significant for all the
three periods of callusing. In trials with fresh cuttings,
the varieties Black hamburgh gave significantly higher fresh
shoot weight than all other variecties tested, This was

followed by Catawaba, Cardinal, Thompson seedless, MKM-7,



I }
1d
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Table 4.7c: Shoot fresh weight (g) for fresh
cutting as affected by the interaction
of rooting medium and variety in grapes
during the 1992 dry season.

100 percent of Percent Compesition of

Nain Tr. 6rit  Sand §/Dst.  R/Hull T/Seil 31.3 5.0 11.5

Sub. Tr. F.Y N 315 25.0 12.1

sand 13,1 50.9 15.0

t.  Anab-e-5hakj 1.09d 1.00d 1.06d {.00d 1.00d 1. 00d t.60d

2. Anab x hmer Sed. 1.094 1.53b<d  L.41b-d 1.004 1.195-d 1,004 (.00d
3. Bang. Biue 1.03d 1,370~ 1.084 1.004 1.18cd t.36b-d4  1.19¢d
4, Bl. Yeaboury 1.17¢d  1.61b-d (.86bc 1,833 1.26¢d  1.33b-d  1.26ed
§. lardina! 1.34b-4  1.231cd 1.61b-d  1.19¢d 1.004 +.35cd 1.)6b-d
6. Catawaba 1.38b-d  {.69b-d [.61b-d 1.25cd 1,04d [.00d [.18b-d
1. EBx-leris BI. 1.03d 1.00d 1.004 i.00d 1.25¢d 1.004 1.10¢d
8. MKN-T 1.084 L. 36b-d  1.19cd 1.52b-d 1.12¢d £.00d §.12¢cd

9.  Regimz 1,004 1.06d 1.0 1.004 1.004 1.004 1.004
10, Thm. Seedtess 1.16¢cd [ 00 L6lb-d 2.6 1.60d l.00d L. t5cd
11, Queen Goiden 1.044 1, 10cd 1.03d 1.404d 1.004 1.10cd 1.18¢ed

........................................................................................

Interaction $E* 0,11

Weans followed by the same [etter(s) within a trestment growp fYor & vparticular character
gre not sigoificent statisticaliy at 5 percent probability.
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Table 4.7d: Shoot fresh weight (cm) for 3 weeks
callused cutting as affected by the
interaction of rooting medium and variety
in grapes during the 1992 dry season.

100 percent of Percent Composition of

Nain Tr. Grit  Sand §/Dst.  R/Mull T/Seil 37.§ 15.0 12.5

sub. Tr. FLY. 1S 5.0 12.5

Sand 15.0 50.0 15.0

I, Angb-g-Shahi 1.00¢ 1.00e 1.00¢e 1.00e 1.00e 1.00e 1.00¢
2. Angb r Amer Sed. 1.5)ab .57 1.36g-d 1.}0a-e 1.00¢e l.16c-¢ 1.25a-¢
3. Bang. Blue 1.20c-¢ 1.00e 1.03e 1.12¢c-¢ 1.00e 1.06de  1.09¢c-¢
4, Bl. Hambourg 1.21b-¢  1.,303-¢ 1.00e 1.} a-¢ 1.16c-¢  1.16c-e 1.15a-e

§. Cardinal 1.00e 1.00e 1.00e 1.00e 1.00e 1.00e 1.00e
6, Catawabs [.4la-c  1.21b-¢ 1.l12c-e 1.292-¢ 1.05de 1.07de [.07de

1. Ex-laria BJ, ].00e 1.00e 1.00e 1.00e §.00e 1.09c-e 1.00e
g, NKN-T 1.22b-¢  1.18c-e¢ 1.1lc-¢ 1.12c-¢ 1.00¢ 1.10c-¢  1.06de

9.  Regina 1.00e 1.00e 1.00e 1.00e 1.00e 1.00e 1.00e

10. The. Seedless 1.00e 1.00e [.00e [.00e [.00e I.00e 1.00e

11. Queen Golden 1.10c-¢  1.20c-¢ 1.l4c-¢ 1, l4c-e ].00e 1.00e 1.00e

.........................................................................................

Interaction SE' 0.09

Means followed by the same [etter(s) within a treatment group for & particular character are
not significant statistically at § percent probability.
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Table 4.7e: Shoot fresh weight (g) for 6 weeks
callused experiment as influenced by the
interaction of rooting medium and variety
during the 1992 dry season.

100 percent of Percent Composition of

Main Tr. Grit  Sand §/bst. R/Hull T/Soil 1.5 25,0 12.5

Sub. Tr. F.YN. 3.5 25.0 11.5

Sand 25.0 50.0 15.0

1. Angb-e-Shahi 1.05¢d 1.00d 1.004 1.004 1.00d 1.004 1.00e
1.  Anab x Amer Sed. 1.05cd  1.04cd  1.004 1.00d 1.11a=b  1.08¢d  1.208
3. Bamg. Blee 1.00d 1.004 1.004 ).004 1.00d 1.0led  1.D1cd
4. Bl. Hambourg 1.00d 1.02¢d 1.004 1.00d 1.03cd  1.08cd  1.00d
5. Cardinal 1.00d 1.00d 1.00d 1.00d 1.004 1.004 1.004
h. Catawabs 1.004 1.01cd 1.004 1.00d 1.09b-d 1.02cd 1.00d
1. Erx-laria Bl. 1.004 1.00d 1.004 1.00d 1.00d 1.01cd 1.02¢cd
B, MEN-T 1.00d 1.03cd 1.00d 1.004 1.04cd 1.11a-¢  1.193b
0. HRegina 1.004 1.004 1.004 1.00d 1.00d 1.004 1.00d
10, The. Seedless {.00d f.00d 1.00d 1.00d i.00d {.00d f.00d
11. Queen Golden 1.00d 1.004 1.00d 1.00d 1.00d 1.00d 1.00d

.........................................................................................

Interaction SE' 0.030

Means followed by the same letter(s) within a treatment group for a particular character

are not sigaificant statistically at § perceat probability.
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Anab x American hybrid and Bangalore blue which fall into a
non-significant group. However, fresh shoot weight of
Catawaba was significantly higher than those of Queen golden,
Ex-Zaria-black, Regina and Anab-e-shahi. At 3 weeks callus
period, Anab x American hybrid produced higher fresh shoot
weight than all other varieties except Black hamburgh which
was significantly at par with Catawaba, Queen golden and
MKM-7., and significantly higher than the rest of the
varieties tested. While in experiment with 6 weeks callus
cuttings, Anab x American hybrid and MKM-7 yielded higher
shoot fresh weight than all other varieties on trial which
constituted a second non significant group.

The interaction between rooting media and varieties was
highly significant for the three callusing periods. When the
interaction at 0 callusing {Table 4.7c)}was examined
critically, it was observed that there was no significant
difference among the varieties Ffor fesh shoot weight in the
three potting mixtures (I~111), sand and grit. Studying the
same variety in different media, it was observed that the
varieties Black hamburgh and Thompson seedless exhibited
differential responses 1in the different media tested. The
heaviest shoot fresh weight was recorded for Biack hamburgh
in rice-hull, this was followed by Thompson seedless in 1the

same medium.
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A close study of the interaction for the 3 weeks

callus experiment {[Table 4.7d) revealed no statistical
difference among the varieties for fresh shoot weight in
the three potting mixtures and rice-hutl when the variety
were considered in the different propagation media,
Anab x American and Catawaba exhibited significant
differential response in the media tested. Heavier shoot
fresh weight was produced by Anab x American seedlings in
sand. This was found to be statiscally same as that
produced by Black hamburgh in sand, Anab x American hybrid
and Catawaba in grit, Black hamburgh, Anab x American and
Catawaba in rice-hull, Anab x American and Black hamburgh
in PMIII and Anab x American seedling in sawdust in that
agrder.

In experiment with 6 weeks callus cuttings (Table
4.7¢), when the same rooting media was used to evaluate
different varieties, differential response was observed in
all the three potting mixtures, and when the same variety
was examined in different rooting media, Anab x American
and MKM-7 were found to give differential response. The
highest shoot fresh weight was recorded for Anab x American
in PMIII which was statistically same as MKM-7 in the same
mixture, followed by the same variety in PMII and

Anab x American hybrid in PMI,
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4.8 Shoot Volume

The shoot volume (ml/plt) as affected by rooting media
and varieties at 0, 3 and 6 weeks after callusing is shown
in table 4.8a and the corresponding analysis of variance is
given in table 4.8b.

Statistical analysis of data on rooting media showed
that mean shoot volume was highly significant only for
fresh cuttings, the 3 and 6 weeks callused trials were not
significant.

Potting mixture [II, 100% sand and sawdust produced
significantly higher shoot volume than other media tested,
except grit and rice-hull. When the varieties were
considered, the three callusing periods were found to be
highly significant. The hybrid Anab x American seedling
produced highest shoot volume in all the three
experiments., 1In trial with fresh cuttings, it was
significantly higher than all other treatments, followed by
Queen golden and Black hamburgh. In 3 weeks callused
trial, the hybrid Anab x American seedling was
statistically at par with Black hamburgh and Catawaba
whereas in the 6 weeks callused experiment it was at par
with MKM-7,

The interaction between rooting media and varieties
was found to be highly significant for all the periods of
callusing. When the interaction at 0 period of callusing

was critically examined, 1t was observed that there was no
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Table 4.8a: Shoot volume (ml) as affected by rooting
medium and variety in grapes during tLhe
1992 dry season

Treatments Uncallusedallus periods(wks)
Cutting 3 6

Rooting Media:

Soil: FYM: Sand (37.5% 37.5% 25%) 1.67bc 1.03 1.24
Soil: FYM: Sand (25% 25% 50% 1.13¢ 1.13 1.31
Soil: FYM: Sand (12.5%12.5% 75%) 2.46a 1.15 1.30
Sand (100%) 1.94ab 135 1.10
Grit (100%) {.60bc .33 1.23
Rice-hull (100%) 1.80b 1.40 1.00
Sawdust (100%) 2.11ab 1.20 1.08
SE + 0.19 0.09 0.09
Significance *% NS NS
Varieties:

Anab-e-Shahi 1.56¢d 1.00d 1 32¢
Anab x Amer 3.07a 1.69a 1.65a
Bangl. Blue 1.96bc 1.12cd 1.02¢c
Blk Hamb. 2.31b 1.49ab 1.17¢
Cardinal 1.18d 1.00d 1.00c
Catawaba 2.05bc 1.52ab 1:.30bec
Ex-Zaria Blk 1.19d 1.00d 1.08c¢c
MKM-7 2.00bc 1.31be 1.54ab
Regina 1.26d 1.00d 1.00c
Thomp. Sdl. 1.04d 1.00d 1.00c
Queen Gol. 2.35b 1.37b 1.05¢
SE + 0.20 0.08 0.10
Significance k¥ * ¥ k%
Interaction:

Rooting media x Variety

Significance *% ¥ *%

Means followed by the same letter(s) within a treatment group
for a particular character are not significant statistically at
5 percent probability. * and ** = significant at 5 and 1
percent levels respectively NS = not significant.

Table 4.8b Analysis of variance for shoot volume (ml)
for the 3 periods of callusing

Uncallused Callus periods (wks) -

cutting 3 6
Source DF MS E MS E MS E
Replication 5 1.732 1.00 0.707 2.61 0.501 1.27
R.media 6 11.484 4.63 1.226 2.27 1.088 2.30
Error (a) 30 2.479 Y ) 0.540 2.00 0.473 1.20
Varieties (V) 10 16.809 Q.73 2.803 10.38 2.142 5.46
Int. M x V 60 2.803 1.62 0.508 1.88 0.402 1.02
Error (b) 350 | | 0.270 0.392
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Tabie 4.8c¢: Shoot fresh weight (g) for fresh cutting as
affected by interaction of rooting medium and
variety in grapes during the 1992 dry season.

100 percent of Percent Composition of
Wain Tr. Grit  Send §/Dst. RfMull T/Seil 37.3 5.0 1.5
sub. Tr. FEYN 1S 50 12,3
saod 15.0 50.0 15.0

1. Anab-e-Shahi 1.42i-%  1.83d-k  §.507-k  1.00% 1.00d-k  1.8%e-k  1.834-k

2. Ameb v dger Sed. 1.90d-k  4.¥3e-¢ J.20b-R 2.08Db-i 204 LUOF-k 3.00b-i

3, Basg. Blue 2178k 1.8%-k  3.28b-g  1.128-% 1.83-k 1,50«  3.00b-1

4. Bl. Hembourp 2.150-k  2.30d-k 3.67a-d 1.92d-k t.sef-k .66k 1.00t-1

5. Cardiral 1.08jk b.00k 1,00k 1.11-k 1.00d-k 1.00K 1.001

6. Catawabs {.42g-k 2.83b-k 2.53¢c-k 2.4Zc-k LBk .08k 2.79h-k

1. Bx-Zaria B!, [33g-k 1.30g-k  1.475-k 1470k f50f-F 1.035% . 00d-k

8. HEW-1 1.184-k  1.530-k 3.42b-k 1.924-K {.6Te-k 1.00% 1.338-%

9, Regina 1,6Te-k t.50f-k 1. 20k-E  1.45{-k 1.00% 1,00k 1,00k

1%, The. Seedless .00k 1.150-25 1.00k 1.00k .00k 1.00k 1.00k

11, Queen Golden 1.2t §.67e-k 2.2%d=k  1.38a-e 1.17d-17  1.00k 4.5%ab

[ateraction SE* .35

Weans followed by the same letter{s) within o trestment growp for s particular
chatacter are not significent statistically et 3 percemt probabdility.
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Shoot fresh weight (g) for 3 weeks callused
cutting as influenced by the interaction of
rooting medium and variety in grapes during
the 1992 dry season

100 percent of

Perceat Composition o f

Kain Tr. grit  Send $/0st.  R/fwll T/Soil  31.5 Al 12.5
Sub. Tr. FYM 35 2500 10§
Sapd  23.% 50,0 15.0
1. nab-g-§haki 1.00e 1.00e £.00e 1.00¢ 1.00¢ 1.00e 1.00¢
2. &nab x hmer Sed. 1.58a 1.258-¢ 1.75b-e  1.58c-e 1.00e L17de  1.50de
1. Bang. Biue 1.00e £, 00e 1.00e 1.42d-e 1.00e £.08de  1.3de
{. Bl. Hambourg 1.50¢-¢  1.83a-0  1.00e 1.67b-¢ 1.1Me  1.38c-e  1.67b-e
5. Cardinal 1.00¢ 1.90e [.00e 1.60¢ [, Ode f.00e 1.00e
§. Catawabe 2,428 1.25b-¢  1.50c-e  1.3Be-¢ t.1de  1.23de  1.00¢
1. Br-laris Bl 1.90e 1,008 1,00e 1. 00e 1.D0e 1. 00¢ 1.00e
8. NEN-7 1.80e 1.50¢c-¢  1.38c-¢ 1.58¢-e 1.00¢ 1.3de  1.17de
9. Regina f.D0e 1.00e 1,00« |.90e f.00e 1.00¢ {.00e
{0, The, Seedless 1.00e 1.00e 1.00e 1.00e 1.00¢ 1.00¢ 1.00e
11, Queen Golden 1.17de  1.50c-¢ 1.33de  2.3%a £.00e 1.00¢ 1.00e

-----------------------------------------------------------------------------------------

Interaction SE* 0.12

Weans followed by the aame letter(s) within a treatment grovp for a particular

character sre not significant statistically at § percent probability.
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Table 4.8e: Shoot volume (ml} for 6 weeks callused cutting
as affected by the interaction of rooting
medium and variety in grapes during the 1992
dry season
100 percent of Percent Composition of
Kain Tr. Grit  Sand s/hat.  Rfbull T/80il  31.§ 15.0 12.5
sub. Tr. F.Y. N, 37.5 150 1.5
Sand 5.0 50,9 15.0
1. Anab-e-8hahi 1.838-d  1.004 1.004 1.004 1,004 1.004 1.004
2. hosb ¥ Amer Sed. 1.75s-d 1.25cd  1.004 1.00d 2.086-¢ 2.08z-¢ 2.378d
3. Bang. Blue 1.004 t.00d f.00d 1.00d 1.00d i.00d 1.17cd
4, Bl Hzsbourg {.00d 1.084 1.00d 1,004 1.25cé  1.33e-d 1084
i, Cardinal 1.06d i.08d 1,004 1.004 1.008 £.490d 1.004
6, Catawaba 1.42cd i.30cd 1.00d 1.004 1.9%a-4  1.3%cd 1.17cd
1. Er-Taria 8f. 1,254 1.004 F1%ed 1,904 L.06d I.17cd 1,004
§.  ¥WEW-? 1,30cd 1.50b-¢  1.17cd 1.004 1.50b-d  1.83a-d 1.452
0, Regima {004 [.00d £.004 1.00d {.00d 1,004 1.00d
10, The. Seedless [.00d 1.00d 1.0M 1.00d 1.004 1.004 1,004
1. Queen Golden {.00d ¢.00d i.004 il [.06d 1.i7ed  1.17cd

Inferaction SE* 0.16

Neans followed by the same letter{s) within a treatment group for a particular
character are not significant statisticelly at 5 percenf probability.
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significant difference among the varieties for shoot volume
in potting mixtures I, II and grit. When the different
rooting media was considered at same varietal level, the
highest shoot volumes group of significance consisted of
Anab X American seedling in potting mixture 111 which was
significantly at par with the same variety in sand, Black
hamburgh in sawdust, and Queen golden in rice-hull and
potting mixture [T,

Interaction between media and varieties in the 3 weeks
callused experiment (Table 4.8d) revealed that there was no
significant differenqe among varieties for shoot volume in
all tﬁé th;;é potfiﬁéﬁmixtures, and sawdust. When the
varieties were considered in different rooting media,

Anab x American hybrid and the vearieties Black hamburgh and
Queen golden exhibited differential responses. The highest
shoot volume significant group consist of Anab x American
seedling in grit and sand, Queen golden in rice-hull, Black
hamburgh in sand and Catawaba in grit.

- In the 6 weeks callused trial (Table 4.8e}, there was no
statistical difference among varieties for shoot volume in
all the media tested except in the three potting mixtures.
When the different media were compared at the same varietal
jevel, the hybrid Anab x American seedling and MKM-7
responded differentially to rooting media. The highest shoot
volume significant group consisted of Anab-e-shahi in grit
and the three potting mixtures. Black hamburgh in PMII,

Catawaba in PMI and MKM-7 in PMII and I11,.
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4.9 Shoot dry weight

The shoot dry weight (g/plt) as affected by rooting
media and varieties at 0, 3 and 6 weks after callusing is
shown in table 4.9a and the corresponding analysis of
variance is given in table 4.9b.

Statistical analysis of data on rooting media revealed
that mean shoot dry weight was highly significant only for
the 3 weeks callus experiment. For the 3 weeks callus
trial, rice-hull produced significantly heavier dry shoots
than all other media tested which constituted a non
significant group.

When the varieties were considered, the differences
were highily significant for the three periods of
callusing. The hybrid Anab x American produced significant
heavier dry shoot than all other varieties under trial in
the three experiments, however in the trial with 6 weeks
callus cuttings, shoot dry weight of the hybrid
Anab x American seedling was at par with that of MKM-7,

Interaction between rooting media and varieties was
found to be highly significant for fresh and 3 weeks callus
trial (Table 4.9d and 4.%e). When the interaction at 0
callusing was critically examined, it was noted that there
was differential response of the same rooting media when
studied with different varieties in sand and PMJ] and I1II.
Similarly the hybrid Anab x American and Queen golden
exhibited a differential response in different rooting

media. The highest shoot dry weight was recorded for
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Table 4.9a: Shoot dry (g) as affected by rooting medium
and variety in grapes during the 1992 dry
season
Treatments Uncal lused Callus periods(wks
Cutting 3 6

Rooting Media:
Soil: FYM: Sand (37.5% 37.5% 25%) 1.06 1.01b 1.02

Soil: FYM: Sand (125% 25% 50%) 1.02 1.01b 1.02
Soil: FYM: Sand (12.5% 12.5% 75%) .13 1.01b 1.02
Sand (100%) b % B 1.02b 1.00
Grit (100%) 1.05 1.03b 1.01
Rice~hull (100%) 1.09 1.10a 1.00
Sawdust (100%) 1.11 1.03b 1.00
SE+ 0.03 0.01 0.01
Significance NS * ¥ NS
Varieties:

Anab-e-Shahi 1.06bc 1.00d 1.01b
Anab x Amer 1.21a 1.10a 1.03a
Bangl. Blue 1.11b 1.01d 1.00b
Blk Hamb. 1.12b 1.04c¢ 1.01b
Cardinal 1.01¢ 1.00d 1.00b
Catawaba 1.11b 1.07b 1.01b
Ex-Zaria Blk 1.01c 1.00d 1.00b
MKM-7 1.10b 1.04c¢ 1.03a
Regina 1.00c¢ 1.00d 1.00b
Thomp. Sdl. 1.00c 1.00d 1.00b
Queen Gol. 1.12b 1.06bc 1.00b
SE + 0.03 0.01 0.007
Significance ¥ % ¥ % %
Interaction:

Rooting media x Variety

Significance * ¥ #* NS

Means followed by the same letter(s) within a treatment group
for a particular character are not significant statistically
at 5 percent probability. * and ** = significant at 5 and 1
percent levels respectively NS = not significant.

Table 4.9b Analysis of variance for shoot dry weight (g)
for the 3 callusing periods

Uncallused Callus periods (wks)

cutting 3 6
Source DF MS E MS E MS F
Replication 5 0.010 0.27 0.005 0.70 0.002 1.09
R.media 6 0.106 1.88 0.064 5.93 0.004 1.52
Error (a) 30 0.0565 1.58 0.011 1.45 0.002 1.25
Varieties (V) 10 0.171 4.79 0.051 6.88 0.006 3.25
Int. M x V 60 0.040 P 0.017 2.30 0.002 0.92

Error (b) 350 0.036 0,007 0.002
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Shoot dry (g} for fresh cuttings as affected
by rooting medium and variety in grapes
during the 1992 dry season.

100 percent of

Percent Compositien of

Main Tr.  Grit  Send  8/Dst. R/Hell T/Seil 315 15.0 (2.5
sub, T1, RYMOILS 250 12,5
Sand 250 $0.0 75.0
l.  Anab-g-Shahi 1.03cd 1,106 1.04cd  1.00d I.{ed  1,08cd  1.0%¢cd
2. hnab 1 hmer Sed. 1.165-0  1.40ab  1,27b-d  1.26b-d 1,678 i.04cd  1.28b-d
3, Bang. Blue i0cd  1.0%d  t.27b-d 1.03cd 094 1.04cd  1.0%cd
4, BI. hamdourg  1.16b-d 1.20b-¢ 1.17b-d  1.06cé 1.07cd  1.00d 1,206
5, Cardina! f.024 1004 1.004  i.00d [.0%§  1.004  1.00d
6. Catawaba .0%d L4 1.03b-4 1,27 .03 1004 1.18b-d
1. Ex-Taria Bl. 016 1.0%d 1024 1.00d (.0dcd  1.004 1,004
8. KiN-7 L.08od 1,004 1.226-d  1.31b-d 1,004 1.0%cd 1,08
9, Regina (.00d  1.20b-d 1024  (.00d .00 1,008 1.00d
10, the. See¢less  1.008  1.006  1.00d  1.00d 1000 1.00d  1.00d
1. Queen Goldew 1,006  1.0dgd  1.01d  1.08b-¢ P.A5b-d 1,004 1,4Zab

[nteraction SE' 0.08

Neans followed by the same letter(s) within a treatment group for 2 particular

charscter are pot significant stalistjcally at 5 percent probability,
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Table 4.9d: Shoot dry weight {(g) for 3 weeks callused
trial as affected rooting medium and variety
in grapes during the 1992 dry season

100 percent ¢f Yercent Composition of
Main Tt. Grit  Sand §/0st.  RfHWLL T/S0il 37.5 15.0 13.3
Sub. Tr. P.Y.K. 1.3 5.0 1.5
3and 5.0 50.0 15.0
1. Anab-e-Shahi 1, e 1.Me i.00e 1.00¢ {.00e 1,008 1.00e
3. Ansb 1 Amer Sed. 1.13c-e¢  1.11de 1.353-c  1.10de 1.00e 1.01e 1.07de
3. Bang. Blue {.0e 1.00e i.00e 1.02e I.00e¢ {.0Ge i.0Ge
§.  Bl. Hembourg 1.03 t.04e J.00e 1.11de 1.0Me  1.02e 1.054e
5, Cardinal 1.00e t.00e i.00¢ 1.00e 1.00e {,00e 1.00e
6. Catamsbs 1.00de i.04e 1.08de  1.308% 1.01e 1.01e 1.00e
7. Er-Iaris B1. [.60e [.GGe [.{{e 1. G0e f.60e [.0fe 1.01e
B, MKN-? 1.04e 1.03e 1.01¢e 1.18b-d 1.00e 1.91e 1.00
9,  Regins i.00e f.00e 1.00¢ t.00e 1.00e 1.00e 1.00e
10, Thm. Seedliess 1.00e I.00e 1.00e {,00e 1.00e 1.00e 1.00e
1. Quees Golden L05de  1.02e 1.00e It f.00e 1.00e 1.00e

.........................................................................................

Interagtion SE* 0.04

Means followed by the same letter{s) within & treatment group for a particulsr ¢haracter
are not significant statisticaliy at § percent probability.



Anab x American seedling in PMI which was statistically at
par with Queen golden in PMIII and Anab x American hybrid
in sand.

Interaction in the 3 weeks callus expeiment, when
critically examined, showed there was differential response
in sand and rice-hull for the different varieties when the
varieties were considered in different media, the hybrid
Anab x American and the varieties Catawaba, MKM-7 and Queen
golden showed differential responses in dry shoot weight
production due to rooting media. Higher dry shoot weight
were recorded for Queen golden in rice~hull, followed by
Catawaba in the same medium and Anab x American hybrid in

sawdust which constituted a non significant group.

4.10 Number of Roots

The effect of rooting media and varieties on number of
roots per plant at 0, 3 and 6 weeks after callusing is
given in table 4.10a and the corresponding analysis of
variance (ANOVA) shown in table 4.10b.

The analysis of data on rooting media revealed that
mean number of roots was highly significant for the fresh
cuttings, and significant at 5% level for the 6 weeks
callused experiments. 1In trial with fresh cuttings, PMIII,
grit, sand and sawdust produced statistically the same
number of roots and which were significantly higher than

PMII. In 6 weeks callused trial, the three potting



77
Table 4.10a: Number of roots produced per cutting as
affected by rooting medium and variety in
grapes during the 1992 dry season

Treatments Uncallused Callus periods(wks
Cutting 3 6 o
Rooting Media:
Soil: FYM: Sand (37.5% 37.5% 25%) 3.68bc 1.74 2.89a
Soil: FYM: Sand (25% 25% 50%) 2.53c 1.97 2.82a
Soil: FYM: Sand (12.5% 12.5% 75%) 7.50a 2.79 2.71a
Sand (100%) 5.73ab 4.09 1.92ab
Grit (100%) 5.79ab 3.29 2.74a
Rice-hull (100%) 3.62bc 2.62 1.00b
Sawdust (100%) 7.14a 2.08 1.00b
SE + 1.01 0.72 0.46
Significance ¥ NS *
Varieties:
Anab-e-Shahi 3.74c~e 1.48¢ 1.31¢c
Anab X Amer 13.26a 5.74a 5.40a
Bangl. Blue 6.12¢ 2.62bc 1.43c
Blk Hamb. 9.19b 4.40ab 2.98bc
Cardinal 2.64de 1.71c 1.00c
Catawaba 4.62cd 3.69bc 2.62bc
Ex-Zaria Blk 2.29de 1.00c 1.38¢
MKM-7 6.17¢c 3.79b¢ 4.05ab
Regina 2.74de 1.00c b §5¢
Thomp. Sdl. 1.02e 1.2%c 1.00c
Queen Gol. 4.76cd 2.55bc 1.00c
SE + 0.99 0.65 0.65
Significance %% * X %
Interaction:
Rooting media x Variety
Significance * % * ¥ NS

Means followed by the same letter(s) within a treatment group
for a particular character are not significant statistically
at 5 percent probability. * and ** = significant at 5 and 1
percent levels respectively NS = not significant.

Table 4.10b Analysis of variance for number of roots
produced per cutting at the 3 callusing
periods.
Uncal lused Callus periods (wks)
cutting J _6
Source DF MS F MS F MS F
Replication 5 21.00 0.51 53.28 3.04 12.68 0.71
R.media 6 237.20 3.49 45.31 333 47.99 3.37
Error (a) 30 67.78 1.64 33.96 1.93 14.22 0.80
Varieties (V) 10 520.21 12.65 103.99 5.93 89.23 5.06
Int. M x V 60 62.84 1.52 19.17 1.09 15.62 0.88

Error (b) 350 41.12 17 .51 17.63
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Table 4.10c: Number of roots produced per cutting for fresh
cuttings as affected by interaction of rooting
medium and variety in grapes during the 1992
dry season.

100 percent of N Percent Compositi
Nain Tr. Grit Sand §/0st. R/Hull T/Soil 1n.5 5.0 12.5
Sub. Tr. F.Y M. 1. 25.0 12.5
) Sand 15.0 50.0 15.0
1. Ansb-¢-Shahi 3.3%e-h 6.17d-h  3.83e-h 1.00h 5.67d-h  2.00gh  4.17e-h
2.  Anab 1 Amer Sed. 16.67ab  16.1Ts-¢  18.508  11.50a-g 6.83c-k  6.67¢c-h  16,67ed
3. Bang. Blue 10.67a-h 1.83g §.00e-h 2.501-h 7.000-F  1.176-h  E.67b-h
4. Bl. Hambourg 11.83a-f 13.00a-¢ 16.67ab 3.17(-h §.83e-h  1.00h 13.008-¢
§. Cardinal S.50d-h  3.83e-h  1.00h 2.670-h 1,30-h 1,00k 2.111-h
6. Catawaba 1.50h 7.33b-h  8.50b-h  3.50e-h 3.8Je-h  1.00R 6.67¢c-h
7. Ex-laria Bl. 2.50f-h  3.87e-h  1.67h 1.67g-h 1.00gh  1.00m 2.501-h
8. WKK-7 6.50c-h  1.177-h  16.67ad  §.00e-h 1.00g 1.83h [0.00a~h
9. HRegima 3Af-h 5.8)d-h 1.83¢ 1.00h .17 4.00e-h  2.17M-h
10. The. Seedless 1.00h 1.00h 1.00h 1.00h 1.00g 1.17h 1.00h
11, Queen Golden 1.00h 1.00g }.8%-h  5.8}d-h 4.83e-h  1.00k 148324

----------------------------------------------------------------------------------------------

[nteraction SE* 2.70

Means followed by the same letter(s) within & treatment grovp for & particular
character are not significant statistically at 5 percent probability.
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Table 4.10d: Number of roots produced per cutting for the

3 weeks callused cutting as affected rooting
medium and variety in grapes during the 1992
dry season

100 percent of Percent Composition of

Nain Tr. Grit  Sand §/Dst. R/Hull T/Seil 37.5 25.0 12.5

Sub. Tr. F.Y.K. 315 5.0 11.§

Sand 25.0 50.0 15.0

1. Anab-e-Shahi 1.33-1  1.00f t.00f 3.00b- 1.00f 1.00f 1.00f
1. Amab x Amer Sed. §.00a-d 11.33a  3.33b~f 3.00b-f S.17s-f  3.000-f 6.33a-f
3. Bang. Blue 4.670-1  2.33d-T 1.001 1.674-1 1.83b-1  1.001 2.83¢-1
4, Bl. Hambourg 1.171 9.33ab 1.50ef 3.83b-1 1.00f 4.83b-1 9.17a-¢
§.  Cardinal 1061 Looof 1.00f 2. 1-1 2.0M-1 1.00f 1.67d-1

6. Catawaba 7.67a-¢ 6.33a-f 3.17b-f 3.000-f 1.00f 2.00d-f  1.50ef

1. Er-laria Bl. 1.00f 1.00f 1.00f L.0of 1.00f i.00f 1.00f
B, MKM-T 1.00f 6.67a-f S5.67a-f 3.17b-1 1.00f 48301 4.17b-1

9. Hegina [.00f [.00f [.00f [.00f [.00f [.00f {.00f

10, The. Seedless 1.00f 1.00f  1.00f  2.50d-f 1.00f 1.00f 1.00f

11. Queen Golden . 170-1 4,000~ 3.170-f 3.50b-1 1.00f 1.00f 1.00f

----------------------------------------------------------------------------------------------

Interaction SE' 1,78

Weans followed by the same letter(s) within & treatment grovp for a particular character
are not significant statistically at § perceat probability.
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mixtures (I-I11), grit and sand produced more roots than
rice-hul!l and sawdust except sand which was statistically at
par with rice-hull and sawdust.

When the varieties were critically examined, {t was
observed that all the three periods of callusing produced
significant responses. In trials with fresh cuttings, the
hybrid Anab x American seedling produced more roots in all
the three experiments. In trial with fresh cuttings, it was
followed by Black hamburgh but in the 3 weeks callused
cuttings, root number of Anab X American was significantily
at par with Black hamburgh and MEKM-7 respectively.

The interaction between rooting media and varieties was
found to be highly significant for the fresh and 3 weeks
caliused trials (Tabie 4.10c and 4.10d). When the
interaction for the fresh cutting trial was critically
observed, there was no significant difference among the
eleven varieties tested for the number of roots per plant in
PMI and 11. When same variety was considered in relation to
different propagating media, it was observed that Anab X
American hybrid produced more roots in all the rooting media
except PMI and II. This root number was statistically at
par with those of Black hamburgh in grit, sand, sawdust and
PMIII. 1In addition root number was statistically same fFor
Bangalore blue in grit, MKM-7 in sawdust and PMIII, also the
variety Queen golden produced statistically same number of

roots in PMIII., When same variety was studied in different
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media, the varieties Anab-shahi, cardinal, Catawaba and
Ex-Zaria black did not show any differential response to
different rooting media for prolific root production.
Interaction between rooting media and varieties in the
3 weeks callused experiment showed no differential response
in sawdust, rice-hull, PMI and II when the same rooting
media was compare for different varieties for number of
roots production, but when the same variety was considered
in different media, the hybrid Anab x American seedling
produced statistically higher number of roots which were
statistically at par in grit, sand, PMI and III. This
constituted a non significant group with Catawaba in grit

and sand, with Black hamburgh in sand and PMIII.

4.11 Rool Length

The effect of rooting media and varieties on root
length (cm/plt) at 0, 3 and 6 weeks after callusing is given
in table 4.11a and the corresponding analysis of variance is
shown in table 4.11b.

Analysis of the data on rooting media showed that mean
root length was significant at 5% level only for the 6 weeks
callused trial. The 0 and 3 weeks callused experiment gave

no significant response to root length production.
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Table 4.11a: Root length (cm) as affected by rooting

medium and variety in grapes during the 1992
dry season

Treatments Uncal [used Callus periods(wk:
B : SH— 158 {7 e TS ———
Rooting Media:

Soil: FYM: Sand (37.5% 17.5% 25%) 59.1 7.0 22.0a
Soil: FYM: Sand (25% 25% 50%) 5.9 22.14a

Soil: FYM: Sand (12.5% 12.5% 75%) 97.1 23.0 18.4a
Sand (100%) 58.1 30.4 10.6ab
Grit (100%) 50.8 20.5 10.4ab
Rice-hull (100%) 45.2 22:2 1.0b
Sawdust (100%) 83.5 13.0 1.0b
SE + 16.80 6.07 S
Significance NS NS *
Varieties:

Anab-e-Shahi 191.8a 2.3d e 3bhc
Anab x Amer 81.2¢ 51.3a 46.8a
Bangl. Blue 132.8b 12.1cd 4.3bc
Blk Hamb. 25.8c-e 41.2ab 25.7b
Cardinal 45.0c-e 2.4d 1.0c
Catawaba 12.4e 31.5a-c 15.0bc
Ex-Zaria BIlK 71.4cd 2.4d 3.5bc
MKM=-7 18.8de 23.8b-d 24.7b
Regina 1.3e 8.6cd 8.7bc
Thomp. Sdl. 50.0c-e 3.3d 1.0c
Queen Gol. 28.2c-e 12.6cd 1.0c
SE + 17.64 7.54 732
Significance *% * % * ¥
Interaction:

Rooting media x Variety

Significance x% NS NS

Means followed by the same letter(s) within a treatment group
for a particular character are not significant statistically
at 5 percent probability. ¥ and ** = significant at 5§ and 1
percent levels respectively NS = not significant.

Table 4.11b Analysis of variance for root length (cm)
at the 3 callusing periods

Uncal lused Callus periods (wks) =
e — 1 ) 4 £ ] S B, . ——
Source DF MS F MS F MS F
Replication 5 5137 0.39 2321 0.97 1282 057
R.media 6 37759 2:.02 5438 2ad3 5367 2.84
Error (a) 30 18611 1.42 2431 1.01 1885 0.83
Varieties (V) 10 139330 10.66 12420 5.70 9105 4.04
Int. M x V 60 15322 1.17 2081 0.87 1977 0.87

Error (b) 350 13068 2388 2252
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Root length {cm) for fresh cutting

as influenced by interaction of rooting

medium and variety in grapes during the
1992 dry season.

100 perceat of

Percent Compositien of

Nain 1. Grit faad §/0st. R/Bull  T/Seil 7.3 5.0 12.5
Sub. T1. F.¥.H. 1.5 5.0 11.3
and 13,0 30.0 15.0
1. Anab-e-Shaki 185 Ya-g 137.70a-d 216.004-F 157.302-k 160, 50a-h 26.30gh  265.70ab
3. Anab x Amer Sed.  88.%0c-k  60.204-B  59.%0e-h  13.00gh 135.82a-b 13.50gh  167.00s-h
. Bang. Blue 168.90a-h 113.50e-h 226.80e-¢ 31.30gd §9.20e~h 1.00h 288,003
4, BIl. Hambourg 15.000gh  11.50gh  1.00R 1.00h 115.80a-g 1.00h $.000
3. Cardinat 1.00m §4.50e-h  108.106-k 43.00{-h 17.00gh  1.00h 18.80¢c-k
6. Catavaba 1,90k 11.60gh  6.30h 15,30zh 14.30gh 1,00k 6.70h
7. Bi-Taria Bi. 35.00e-h  6.70h 151 16e-¢  85.00¢c-h 16.00gh 13,30k 72.304-h
& K- 9,78k §3.%e-h  §.30k t.00k 3.80k J6.58gh  6.70h
9. Regins 1.00% 1,00h 1,90k 1.00h 1.001 1100 1,00k
10, The. Seedless 1,000 5.501 1.00h 91,20¢-% §1.50c-h  T.70k 163.76a-h
1. Queen Golden 1.00h 16,50gh  37.80gh  52.001-h i5.20gh  3L.508-h 12.3h

Interaciion §E* 47.57

Neans foilowed by the seme letter(s) within a treatment grovp Jor a particular
charscter are not significant statistically at § percent probabiiity.
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When the effect of propagating media on the root length
of 6 weeks callused cuttings were studied, it was found that
the media fell into two non significant groups, consisting of
the three potting mixtures (I-1I]1), sand and grit on one hand
and sand, grit rice-hull and sawdust on the other. The 3
potting mixtures were found to give longer roots than
rice-hull and sawdust.

A critical study of the varieties revealed that the
differences in all the three periods of callusing were highly
significant

In experiment with the fresh cuttings, Anab-e-shahi gave
the highest root length, followed by Bangalore blue. While
in the 3 weeks callused trial, Anab x American seedling gave
longer roots than all other varieties tested, except Black
hamburgh and Catawaba. Similarly in the 6 weeks callused
experiment, the hybrid Anab x American seedling produced
longer roots than all other varieties under trial.

The interaction between rooting media and varieties was
found to be significant (at 1%) only for the fresh cutting
trial (Table 14.11c). When same rooting medium was studied
in relation to different varieties, it was found that
rice-hull and PMsl and 11 did not show differential response,
however when the same variety was considered in relation to
different rooting media, a differential response was observed
for the varieties Anab-e-shahi, Bangalore blue and

Ex-Zaria-black.
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A non significant group of longest roots was found for
Anab-e-shahi in all the media tested, except PMII, for
Anab x American hybrid in PMI, Bangalore blue in grit, sand,
sawdust and PMII11, Black hamburgh in PMI and Ex-Zaria-black

in sawdust.

4.12 Root Volume

The root volume (ml/plt) as affected by rooting media
and variety at 0, 3 and 6 weeks after callusing is shown in
table 4.12a and the corresponding analysis of variance is
given in table 4.12b.

Statistical analysis of data on rooting media revealed
that mean root volume was highly significant at 0 callsing
period, and not significant at both 3 and 6 weeks callus
periods.

Sand gave higher mean root volume than all other media
except PMI!I. When the varieties were considered, the
differences among varieties for the three periods of
callusing was found to be highly significant. At 0 period of
callusing, the hybrid, Anab x American seedling produced
highest root volume. This was followed by Black hamburgh.
Anab x American secedling gave higher root volume than all
olther varieties tested except Black hamburgh and MKM-7 in
6 weeks callused trials respectively. A close study of the

interaction between rooting media and variety for the fresh
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Table 4.12a: Root volume (ml) as affected by rooting medium
and variety in grapes during the 1992 dry

season
Treatments Uncallused Callus periods(wk:
o - Cutting 3 6
Rooting Media:
Soil: FYM: Sand (37.5% 137.5% 25%) 1.46c¢d 1.03 1.17
Soil: FYM: Sand (25% 25% 50%) 1.15d 1.08 L:38
Soil: FYM: Sand (12.5% 12.5% 75%) 2.33ab .24 1.18
Sand (100%) 2.70a 1.27 1.10
Grit (100%) 1.64cd 1.16 1.09
Rice-hull (100%) 1.70b-d 1.24 1.00
Sawdust (100%) 2.00bc 1.10 1.00
SE + 0.22 0.08 0.06
Significance ¥ NS NS
Varieties:
Anab-e~Shahi 1.60c-e 1.05cd 1.01b
Anab x Amer 3.80a 1.60a 1.43a
Bangl. Blue 1.94c¢ 1.09cd 1.01b
Blk Hamb. 2.71b 1.3%9ab 1.22ab
Cardinal 1.41c-e 1.04cd 1.00b
Catawaba 1.85¢ 1.25bc 1.12b
Ex-Zaria Blk 1.10de 1.00d 1.01b
MKM-7 1.73cd 1.18b-d 1.20ab
Regina 1.45¢c-¢ 1.00d 1.10b
Thomp. Sdl. 1.01de 1.03cd 1.00b
Queen Gol. 2.00c 1.15b~-d 1.00b
SE + 0.22 0.08 0.08
Significance % * % * %
Interaction:
Rooting media x Variety
Significance % NS NS

Means followed by the same letter(s) within a treatment group
for a particular character are not significant statistically
al 5 percent probability. #* and ** = significant at 5 and 1
percent levels respectively NS = not significant.

Table 4.12b Analysis of variance for root volume (ml)
at the 3 callusing periods

Uncallused Callus periods (wks)
3 6

cutting
Source DF MS E MS E MS F
Replication 5 2.286 1.11 0.5415 2.00 0.138 0.53
R.media 6 18.362 5.96 0.5988 1.60 0.419 1.89
Error (a) 30 3.081 1.50 0.3722 1.37 0.221 0.85
Varieties (V) 10 27.687 13.49 1.4601 5,39 0.793 3.05
Int. M x V 60 5.046 2.46 0.2561 0.94 9.211 0.81

Error (b) 350 2.051 0.2704 0.260



Table 4.12¢:

Root volume (ml) for fresh cutting as
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affected by interaction of rooting medium
and variety in grapes during the 1992 dry
season.

100 percent of

Percent Composition of

Kain Tr. Grit Sand §/0st. R/Mull  T/Seil 1.5 5.0 12.5

Sub. Tr. F.YN .5 15.0 12.5

Sand 25.0 50.0 15.0
. Anab-e-Shahi (.17h 1.50c-h  1.42gh  1.00A 1. 75e-h  1.50gh  1.8)d-f

1.  Anab 1 Amer Sed. 3.58b-f 1.8%5a 1.15b-1 3.17¢-h 2.084-h  1.671-h  4.52bc
3. Bang. Blue 2.00d-h  1.17h 1.75¢e-h  1.33k 2.00d-k 1.42gh  3.92b-¢
4. Bl. Hambourg 3.00¢c-h  5.50b 1.08c-h  2.03d-h 1.671-h  1,00h 2.67¢-h

5. Cardinal 1.42gh  1.33h 1.00k 1.00h 1.1Th .00k 1.0k
6. Catawabe 1.00h J.00c-h 1.924-h  2.17d-h 1.08h 1.00h 1.75¢-h

1. Er-laria Bl, 1.17h 1.33h 1.03h 1.00h 1.08h 1.00h 1.08h
g, MKM-7 1.671-k  L.17h 1.750-1  1.87d-b 1.00k 1.00k 1.67f-h

9. Hegima 1.08h 1.83b-1  1.08h 1.00h 1.00h 1.00b 1.17h

10, The, Seedless 1.00h 1.00h 1.00k 1.000 1.00k 1.03k 1.00k
1. Queen Golden 1.00h 1.00k 1.7121-h  3.17¢c-h 1.17d-h  1.00h 3.95b-4

Interaction SE* 0.60

Means followed by the same letter(s) within & treatment group for a particular
character are not significant statistically at § perceat probability.



838

cuttings (Table 4.12c¢}, revealed that there was no
significant difference among all the eleven varieties for
production of rooot volumes in potting mixtrues I, 11 and
rice~hull. When the same variety was examined in different
propagating media tested, no differential response in
varieties - cardinal, Catawaba, Ex-Zaria-black, and Thompson
seedless was noticed. The highest root volume was recorded
by Anab x American hybrid in sand followed by Black hamburgh
in the same rooting medium which constituted a non
significant group with Anab x American seedling in grit,
sawdust, PMIII, Bangalore blue in PMIII, MKM-7 in sawdust,

Regina in sand and Queen golden in PMIII,

4.13 Root fresh weight

The effect of rooting media and varieties on root fresh
weight at 0, 3 and &6 weeks after callusing is given in table
4.13a and the corresponding analysis of variance is shown in
table 4.13b.

Statistical analysis of data on the rooting media
revealed that mean root fresh weight was highly significant
for fresh cuttings and significant at 5% level for 6 weeks
callused tials. When the means of the fresh cutting trial
weTe compared for their significance they fell into two
non-significant groups of PMIIT and 100% sand for the first

group and the rest of the rooting media tested constitutes
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Table 4.13a: Roots fresh weight (g} as influenced
by rooting medium and variety in grapes
during the 1992 dry sesason

Treatments Uncallused Callus pericods(wk
Cutting 3 6
Rooting Media:
Soil: FYM: Sand (37.5% 37.5% 25%) 1.71b 1.09 1.31a
Soil: FYM: Sand (25% 25% 50% 1.23b 1.20 1.42a
Soil: FYM: Sand (12.5% 12_.5% 75%) 3.13a 1.50 1.28a
Sand (100%) 3.66a 1.67 1.20ab
Grit (100%) 1.85b 1.51 1.20ab
Rice-hull (100%) 1.52b 1.88 1.00b
Sawdust (100%) 1.77b 1.42 1,00b
SE + 0.27 0.23 0.09
Significance * % NS *
Varieties:
Anab-e-Shahi 2.03c¢cd 1.00e 1.11bc
Anab x Amer 4.82a 2.67a 1.83a
Bangl. Blue 1.97c¢d 1.25¢c-¢ 1.09bc
Blk Hamb. 3.32b 2.18ab 1.34bc
Cardinal 1.27d i.11de 1.00c
Catawaba 1.99c4d 1.79bc 1.30hc
Ex-Zaria Blk 1.124d 1.00e 1.06bc
MEM-7 1.69cd 1.64cd 1.44b
Regina 1.59cd 1.00e 1.05¢
Thomp. Sdl., 1.09d 1.00e 1.00c¢
Queen Gol. 2.37c¢ 1.50c-e 0.12
SE + 0.33 0.18
Significance % * % %

Interaction:
Rooting media x Variety
Significance ¥ * % NS

Means foliowed by the same letter(s) within a treatment group
for a particular character are not significant statistically

at 5 percent probability. #* and %** = significant &t 5 and 1

percent levels respectively NS = not significant,

Table 4.13b Analysis of variance for root fresh weight
(g) at the 3 callusing periods

Uncallused Callus periods {(wks)

cutting J o)
Source D¥ M3 F MS F MS F
Replication 5 3.273 0.70 2.269 1.59 0.529 0.82
R.media 6 54.612 11.31 4,734 1,39 1.618 3.21
Error (a) 30 4.827 1.03 3.3493 2.37 2.786 4.32
Varieties {V) 10 50,856 10.95 13.156 9.21 0.587 D.91
Int. M x V 60 9.893 2.13 1.482 1.03 0.644

Error (b) 350 4,644 1.427
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Root fresh weight (g) for fresh cutting as

affected by interaction of rooting medium and
variety in grapes during the 1992 dry season.

100 percent of

Percent Composition of

Main Tr. Grit Sand §/0st. R/Hell T/Soil n.s 80 12
Sub. Tr. FAM 315 5.0 115
Sand 13.0 50.0 15.0
1. Anab-e-Shahi 1.2 4. 04e-T 1,00 |.46fg 1.05e-g 1.60e-f 2.764-1
1. Anab y Amer Sed. 4.70c-e  10.79% 1.81d-g  1.67e-g 3.744-1  2.00e-g  B8.07ab
3. Bang. Blue 1.30e-g 1.90e-g  1.66e-g 1.29Mg 1.6le-g 1. 481z  ).54d-T
4. Bl Hambourg Y- 1.07de 1.58d-g 1.99e-g 1.420g  1.00g 5.78b-d
§. Cardinal [.40fg  2.28e-g  1.00g 1.00g 1.23fg  1.00g 1.00g
6. Calawaba 1.00g . 30c-  1.80e-g  1.7%-g 1L2fg  1.00g 1.54d-g
7. Ex-laris Bl. 1.457g  1.00g 1.09g 1.00g [.19fg  L12g  1.00g
B, MKM-T 1.79¢-g  1.58e-g  1.00d-g 1.80e-g 1.00g 1.00g l.h%e-¢
5. Regina 1150 4.70¢-e  1.07g 1.00g 1.00g 1.187g  1.00g
10. Tha. Seedless 1.00g 1.500g 1.00g 1.00g 1.00g 1.00g 1.161g
11, Queen Golden 1.00g 1.00g 1.76e-g  2.70d-g 3.40d-1  1.10g §.64b-¢

----------------------------------------------------------------------------------------------

Interaction SE' 0.38

Means followed dy the same letter{s) within a treatment group for a particelar
character are not significant statistically at § percent probability.



Table 4.13d:
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Root fresh weight (g) for 3 weeks callused
cutting as affected by interaction of rooting
media and variety in grapes during the 1992
dry season.

100 percent of Perceni Composition of

Main Tr. Grit Sand §/0st. R/Hull T/Soil 1n.s 25.0 12.5

Sub, Tr. RS 1.5 15.0 12.5

Sand 15.0 §0.0 5.0

1. Anab-e-5hahi 1.00d 1.00d 1.00d 1.00d 1.00d 1.004 1.004
1. Anab x Amer Sed. 3.81a §.092 1.626-4  3.11a-b 1.66b-d 1.40cd  2.86a-d
3. Bang. Blue 1.304 1.264 1.004 1.36cd 1.254 1.00d 1.56b-d
4. Bl. Hawbourg 1.85b-d  2.85s-4  1.52b-d 2.69a-d 1.00d 1.2a-4 3.3

5. Cardinal 1.004 1.00d 1.004 1.586-d 1.00d 1.00d 1.184

6. Catawaha 1.46a-d  1.93b-d  2.412-d  2.)4a-d 1.06d 1.284 1.06d

7. Ex-laria Bl. 1.004 1.004 1.004 1.004 1.004 1,004 1.004
B, NEN-T 1.004 1.570-4  2.13a-d  2.87a-d 1.004 1.36cd  1.41cd

9. Regina 1.004 1.00d 1.00d 1.00d 1.00d 1.004 1.00d

10. Thae. Seedless 1.00d 1.00d 1.00d 1.004 1.004 1.004 1.00d
11, Queen Golden 1.1 1.99b-d  1.88b-d 2.67a-d 1.00d 1.00d 1.50b-d

-----------------

.............................................................................

Interaction SE' 0,52

Weans followed by the same letter(s) within & treatment group for 2 particular
character are not significant statistically at § percent probability.
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the second group. 3 weeks callusing did not affect the
mean root fresh weight significantiy. In trial with 6
weeks callused cuttings, the three potting mixtures gave
statistically heavier fresh root weight than rice-hull and
sawdust.,

when the varieties were considered, the hybrid
Anab x American seedling was found to produce the heaviest
fresh root weight in all the three experiments. In the 23
weeks callused trial however, it's root fresh weight was
statistically same with those of Black hamburgh. The
interaction between rooting media and varieties was found
to be highly significant at 0 and 3 weeks callused
periods. When the interaction at 0 period of callusing
{Table 4.13¢c) was examined critically, it was noted that
there was no difference among all the eleven varieties for
the preduction of fresh root weight in PMIT, rice-hull and
sawdust.

When the same variety was studied in different rooting
media, there was differential response for all except
cardinal, Ex-Zaria-black, MKM-7 and Thompson seedless. The
varieties Anab-e-shahi, Anab x American hybrid, Black
hamburgh, Catawaba and Regina all produced heavier fresh
roots in sand, however, Queen Golden and Bangalqre blue

gave heavier fresh root weight in PMIII. ¥Fresh root
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weights produced by Anab x American hybrid and Black
hamburgh in sand is also at par with those produced by
these varieties in PMIII.

Interaction for the 3 weeks callused cuttings (Table
4.13d showed no significant difference among all the eleven
varieties tested for the production of root fresh weight in
PMI, Il and sawdust. When the same variety was examined in
different rooting media, the variety Black hamburgh and
Anab x American hybrid exhibited differential responses.
The hybrid Anab x American seedling gave heavier fresh
roots in all the media tested except in PMI, Il and sawdust
while Bangalore blue also produced heavier fresh roots in

all the media under trial except PMI, grit and sawdust.

4.14 Root dry weight

The root dry weight (g/plt) as affected by rooting
media and variety at 0, 3 and 6 weeks after callusing is
shown in table 4.14a and the corresponding analysis of
variance is given in table 1.14b.

Statistical analysis of data on the rooting media
revealed that mean root dry weight was highly significant
at 0 period of callusing and significant at 5% level for 6

weeks callused experiments respectively. In experiment with
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Root dry weight (g) as affected by rooting
medium and variety in grapes during the 1992
dry scason

Treatments Uncallused Callus periods(wi
Cutting 3 6
Rooting Media:
Soil: FYM: Sand (37.5% 37.5% 25%} 1.14b 1.01b 1.07a
Soil: FYM: Sand {25% 25% 50%) 1.08Db 1.03b 1.08a
Soil: FYM: Sand (12.5% 12.5% 75%) 1.49a 1.08b 1.06ab
Sand {(100%) 1.6%a 1.06b 1.03dab
Grit (100%) 1.10b 1.09b 1.05ab
Rice-hull (100%) t.11b 1.36a 1.06b
Sawdust (100%) 1.15b 1.19ab 1.00Db
SE + 0.08 0.07 0.02
Significance * ok * & * ¥
Varieties:
Anab-e-Shahi 1.30b 1.0Cc 1.03b
Anab x Amer 1.85a 1.35a 1.19a
Bangl. Blue 1.25b 1.05¢ 1.02b
Blk Hambled 1.42b 1.25ab 1.06b
Cardinal 1.11h 1.02¢ 1.00h
Catawaba 1.27b 1.24ab 1.06b
Ex-Zaria Blk 1.09b 1.00c 1.01b
MKM-7 1.05b 1.17a~c 1.08b
Regina 1.17b 1.00¢ 1.02b
Thomp. &"dl. 1.05b 1.00¢ 1.00b
Queen Gol., 1.21b 1.16bc 1.00b
SE + 0.12 0.06 0.03
Significance xR ¥k * %
Interaction:
Rooting media ¥ Variety
Significance L N3 NS

Means followed by the same letter(s) within a treatment group
for a particular character are not significant statistically at
5 percent probability. * and #* = significant at 5 and 1
percent levels respectively NS = not significant.

Table 4.14b

Analysis aof variance for root dry weight
{g) at the 3 callusing periods

Uncallused Callus periods {(wks)

cutting 3 6
Source DF. MS F MS F MS E
Replication 5 0.651 1.07 0.065 0.47 0.021 0.63
R.media 6 3.738 ®.22 0.935§ 3.30 0.071 2.63
Error {(a) 30 0.454 0.74 0.284 2.07 0.027 0.82
Varieties (V) 10 2.191 3.6l n.717 5.23 0.133 4.07
Int. M x V 60 0.790 1.30 0.125 Q.91 0.029 0.87
Error (b} 350 0.607 0.137 0.033



Table 4.14c¢:
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Root dry weight (g) for fresh cutting as
influenced by interaction of rooting medium
in grapes during the 1992 dry

and variety

season

100 percent of

Percent Composition ¢f

Kain Tr. Grit Sand §/0st. R/Auil  T/Seil 3.5 5.0 11.3

gub. T1. P.YM, n.s 15.0 12.5

§and 23,0 50.0 75.0

£, Anab-g-Shahi b.odef 160§ 1. 7e-l 12400 f14ef  1.154-f  1.ifef

1. Anab ¥ amer Sed.  ).41c-T  2.8%ab 1.06ef  1.03ef 1.58c-T  1.4%c-f 3.31e
3, Bang. Blue 183l 1,19l 1.36d-1 1, (6ef 1.l 1.06ef  1,70c-f
4. Bl. Yambourg Toble~T  3.370-d  1.00f 1.00f 1.13ef  1.00f 1.00a-¢

§. Cardinal 1.02el 1.48c-f  f.10ef  1.18ef 1.00F 1,001 L.00f
f. Catawaba 1001 1.49g-¢c  L.0fef  1.00f 1.08ef 1,004 1,341
7. Ex-Iarig BL. 1.0%ef  1.1%ef LaM-T fattel 1.0%ef 1,007 {.0fef
g, NKN-T 1.2l 1.08ef {02l 1,00f 1.00f 1.05ef L 10ef

9. Regica 1.00f 1.13b-¢  t.00f 1,001 1.00f 1.001 1.00f

10, Thm, Secdiess 1.00f L.0of j.00f 1.3u-f 1.00f 1.00f 1.00f
1. Queen Gelden 1,001 t.25d-f  1.03ef  1.07ef Todte-f 1,050 1.89¢-1

Interactiom SE* 9.)1

Keans followed by the same letter{s) within a treatment groug for & particular
gignificant statistically af § percent grobability.

character are not
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trash cuttings, tha rooting madia sand and PMITI producad
significantly heaviar dry roots when compared with all other
rooting madia testaed, which constituted another non
significant group. For the 3 weeks callused trials, all the
rooting madia falt into 2 non significant groups of
rice-hull which was significantly at par with sawdust and
tha sawduat with the rast of tha maedia tested. AL & wAaks
after callusing, FMI and Il produced more dry leat waight
than rica~hull and sawdust.

wWhan the variaties whare considaerad, the diffarences in
tha mean root dry weight werse highly significant in ail tha
2 perinds of callusing. In trials with tresh cutting, the
hybrid anab x american seadling producad significantly
heavier dry roats than all other varieties on trial which
constitutad 2 non signifticant group. At X weesks of
callusing, the hybrid Anab x American sesedling again
producaed highast maan root dry weight than othar varietias
except Slack hamburgh, €x-Zaria-black and MEKM-7. In & weeks
callused axperimant, like fresh cuttings the hybrid
Anab % American produced higher raont dry weight than all
othar varieties which fall ipto a single non significant
group .

Intaraction between rooting madia and varietias was
only highiy signiticant in the fraesh cutting experiment
(Table 4.14c¢). #MI, (I, grit sawdust and rice-hulil did not

show any differential rasponse dua to varieties. In both
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PMIII and sand, the hybrid Anab x American seedling produced
highest root. dry weight. When the same variety was examlned
in different media for root dry weight production, 1t was
observed that Anab x american seedling, Black hamburg,
Catawaba and Regina exhibitad differantial responsa 1in
different media. Anab x American hybrid gave beast
parformance with respact to root dry waight in PMI11, this
was =statistically same that produced by the same variety 1in
sand. Bilack hamburgh also gave highar root dry weight in
PMiI1l, Catawaba and Ragina produced significantly higher

root dry weight 1n sand.

4.15 MWeight loss per cutting

The affect of rooting media and varistiaes on weight
loss par cuttings at 0, 3 and é& weeks periods of callusing
1s shown 1n table 4.15a and the corresponding analysis of
variance 1s given in table 4.15b.

Statistical analysis ot data for the rooting media of
rooting media and varieties on shoot fresh weight (g/plt) at
0, 3 and 6 weeks aftar callusing is given in table 4.7a and
the corresponding analysis of variance 1s shown 1n table
4.7b.

Analysis of data on propagating media ravealed that
maean shoot fresh weight was significant at 5% leveal only ftor

tha 3 weeks callus trial. Rice-hull gave signitficantly



fabla 4.15a:

TreEatments

Rooting Media:

FYM: Sand (37.5% 37.5% 25%)
FYM: Sand (25% 25% 50%)
FYM: Sand (12.5% 12.5% 75%)

S8oil:
Soxl:
So1l:
Sand (100%)
Grit (100%)
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weight loss (g) per cutting as affected by
roting medium and variety in grapes during

the 1997 dry season.

Rice-hull (100%)

Sawdust (100%)

SE +
Signiticance

Varietias:
Anab-e-Shahi
Anab x Amear
Bangl. Blue
Blk Hamblad
Cardinal
Catawaba
Ex-Zaria Blk
MKM- 7

Regina
Thomp. Sdl.
Queen Gol .
SE #

Signiticance

Intaraction:

Rooting media x Variaty

Significance

S parcent probability.
tavels respactively NS =

percent

Table 4._15b

Source
Raeplication
H.madla

error (a)
varieties (V)
Int. M x V
Error (b)

Analysis of variance

per cutting at the 3

UIncal lused

__eutting
DF mMs F
S O.745 1.33%
6 1.242 1 .88
30 0.7999 1.43%
10 $5.675 10.19
&0 0 .689 1.23
350 0.557

Uncal tusad

Callus pariods(wkd

&

for weight loss (g)

_Cutting 3
1.09 0.74ab
0.94 0.63b
1.728 1.67a
1.18 1.0%a
0.94 0.5&b
Q.93 0.51b
1.00 0.55b
0.11 0.10
NS * K
1. 18bc 0.48b
1.90a 1.10a
1.18bc 0. 75b
1.4%7b 1.11a
0.60C 0.46D
0.94¢ 0.61b
0.80c 0.51b
1.06C 0.68b
0.8B/c 0.46b
0.68c 0.48b
0.96c 0.73b
0.12 0.11
b xx
* X NS

callusing periods.

Callus periods (wks)

3

MS F
5.22 9.84
?2.028 3.14
0.645 )21
?2.459 4.63
0.518 0.97
0.5305

*COCCOCQCOCCCO

NS

.97a
.87a
.84a
. 73ab
. /8a
.B4a
.45b

10

Means fnflaﬁéd'by the same fﬁgiariﬁ) uith&ﬁhg_ﬁ}aiihéhfugrnﬁa_
tor a particular character are not significant statistically at

*x and *x = significant at S and 1
not significant.

[

3
1

mMS

.8B96
. 802
0.
R
Q.
0.

694
980
538
408R

.29
- 451
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Table 4._15c: waeight loss (g) per cutting for fresh
cuttings as affected by interaction of
rooting medium and variety in grapes during
the 1992 dry season.

100 percent of Percent Composition of
Main Ir. grit Sand S/dust R/Hull 1/Sp1)  37.5 25.0 12.5
Sub. Ir. F.Y.N. 315 25.0 12.5
Sand  25.0  50.0 15.0
1. Anab-e-Shahi 1.07d-1  1.56a-1 1.14c-1 14261 0.9le-1  0.47g-1  1.52b-1
2. Anab x Aser Sed. 1.33b-1 1.912-e  2.2%a-c 7.06a-d 2.05a-d |.34b-1 7. 36ab
1. Bang. Blue 0.80e-1  0.92e-i 1.08d-1  1.60a-h 1.20c-1  1.21c-1  1.40b~1
4. Bl. Hambourg 1.41b-1  2.56a 1.04d-1  1.00d-1 I.B4a-f  0.91e-1  1.18¢~i
5. Cardinal 0.7Mg-1  0.83¢-1  0.481 0.59n1 0.451 0.68g-1 0.64¢-1
6. Catawaba 0.78t-1 1.08d-1  1.53c-1  0.65¢-1 0.78f-1 0.B4e-1 0.9le-1
1. Ex-laria 8l. 0.79e-1  0.72f-1 0.715f-1  0.291 1.20c-1  1.21c-i  0.5%M
8. MN-? D.67¢g-1  1.23c-1 1.08d-1  0.72%-1 1.28b-1  1.15¢-1 1.31b-i
9. Reginz 1.22c-1  0.68g-1  0.461 0.60h1 0.69g-1  0.73t-1 1.74a-g
10. The. Seedless 0.74f-1  0.72¢-1  0.62h1  0.451 0.95d-1  0.60M  0.70f-)
I1. Queen Galden 0.82%e-i 1.02d-i  0.63hi  0.78f-i 0.69g-1 1.05d-1 1.74a-g

----------------------------------------------------------------------------------------------

Interaction SE* 0.31

Heans foltowed by the same lettar{s) within a treatsent group for a particelar
character are not significant statistically at 5 percent probability.



Table 4.15d:
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Weight loss (g) per cutting for 6 weeks
callused cutting as affacted by interaction
of rooting medium and variety in grapes

during the 1992 dry season.

100 percent of percent Composition of

Main Ir. Grit Sand S/bst. R/Hull 1/So1l 37.5 25.0 12.5

Sub. Ir. FYA. 31.% 25.0 12.5
Sand 5.0 50.0 15.0

1. Anab-e-Shahi 0.77d-g 0.67e-g  0.48fg  0.92c-g 1.05¢c-g 1.18b-g 1.1.95¢-g

2. Anab x Amer Sed. 7.5 1.07c-g  0.62f¢g  1.872-e 2.12ab  0.83d-g 1.%0a-c
5. Bang. Blue 0.47g 0.6Be-g  0.45fg  0.82d-g 0.87d-g 1.03c-g 0.93c-g
4. B1. Hambourg 0.50tg 0.78d-g  0.42fg  0.73d-g 1.75-4 0.11d-g 0.774-g
§. Cardinal 0.35¢ 0.18d-g  0.53fg  0.65fg 0.53fg  0.50fg 0.42tg
6. Catawaba 1.19b-g 1.40b-f  0.40fg 0.77d-g 0.55fg 0.11d-g 0.471g
7. Ex-laria B). 0.45tg  0.58fg 0.33g 0.63fg 0.53fg  0.93¢c-¢ 0.90c-g
8. MEE-7 0.80d-g 0.80d-g 0.60fg  0.57fg 1.02¢-g 1.07¢-g 0.55f¢g
9. Regina 0.49tg  0.43tg 0.35 0.67e-9 0.67e-g 0.95¢c-g 0.83d-g
10. The. Seedless 0.47fg  0.50fg 0.42tg  0.78d-g 0.52f¢  0.72d-¢ 0.52fg
1. Queen Golden 0.58tq  0.48fg 0.30g 1.03c-g 0.72d-g 0.83d-g 0.82d-g

----------------------------------------------------------------------------------------------

Interaction SE* 0.28

Means followed by the same letter(s) within a treatment group for a particular
character are not significant statistically at 5 percent probability.
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heaviar fresh shoat than ali other media under trial except
grit and sand.

When the variaties were studiaed closely, it was found
that the differences waere highly significant tor all the
three periods of callusing. In trials with fresh cuttings,
the varieties BRlack hamburgh gave significantly highear
frash shoot weight than all other varietias tested. This
was followed by Catawaba, Cardinal, VThompson saedless,
MKM-7, anab x Aamerican hybrid and 8angalors blue which fall
1nto a4 non-significant group. Howevar, fraesh shoot waight
of Catawaba was significantly higher than thoss of Quean
goldan, Ex-~zaria-black, Regina and Anab-e-shahit. A4t 3
weaks callus period, Anab x Amarican hybrid produced highar
fresh shoot weight than all othar varieties except Rlack
hamburgh which was significantly at par with Catawaba,
Quean golden and MKM-7, and significantiy higher than the
rest of the varieties tested. While 1n experiment with &
weeks callus cuttings, Anab x american hybrid and MKM-7
vieldad higher shoot tresh weight than all other varieties

on trial which congtituted a second non significant group.

4. 16 NMumber of Lsaavas

4.16.1 Number af leavas in fresh cuttingh exparimant at 2 WAP
Tha affect of rooting madia, varieties and thair interactions
on number of leaves procuced in fresh cuttingg 2 WaAP is shown

in table 4.16. 1.



Table 4.16.1
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Effect of rooting medium x variety on number
of leaves at ? weeks after planting (WAP) in
fresh cutting experiment during 1992 dry

season.
100 percent of _Component percent
Main Tr. Grit Sand Sawdust Rice-hull T1/So1l  37.§ 25.0 12.5 Means
Sub. Ir. F.YN. 31.5 25.0 12.5 SE+ 0.28
Sand 25.0 50.0 15.0
1. Anab-e-Shahi 3.B3a-c  3.33a-e 3.33a-e 7.00a-f 1.50d-f 3.17a-f 3.50a-d 2.9%ab
2. Anab x Aser Sed. 3.33a-e 3.50a-d 4.00ab  |.50d-f 2.67a-t 3.17a-t 4.00ab 3.172
3. Bang. Blue 7.50a-f 1.00f 1.a7c-t  1.00f 2.83a-t 2.67a-t 1.33d-t 1.Béc-e
4. Bl. Hambourg 3.332-a  3.33a-8  3.00a-f |.17ef 1.50d-f 1.83b-f 3.17a-t 2.48a-c
5. Cardinal 1.33d-t 1.00t 1.00f 1.00f 1.33d-t 1.00f 1.00t 1.108
6. Catawaba 1.00f 1.00f 1.17at 1.17ef 1.50a-d 1.33d-f 1.67c-t 1.95c-e
1. Ex-laria Bl. 2.17a-t  2.47a-f 3.50a-d 1.17ef 3.Bla-c 4.l7a 2.47a-t 2.86ab
8. NEN-T 2.50a-t 2.00a-f 3.00a-t | 33d-f 2.00a-t Z7.00a-f 1.50d-f ?2.05b-d
9. Regina 1.00f 1.33d-f  1.00f 1.00f 1.83b-f 1.00f 1.83b-f 1.79de
10. Tha. Seedless 2.00a-t 1.17aet 1.00f 1.50d-1 1.00t 2.00a-t ).00f 1.18de
11. Queen Golden 1.17et 1.17ef  2.33a-f 1.00f 1.67c-f 2.17a-t 72.50a-f 1.7lc-e
Interaction SE* 0.62
Mean 2.20ab 1.96b 2.71a 1.26¢c 2.14ab 2.23ab 1.9
SE+ 0.20

Means followed by the same letter(s) within a treatment group for a particular
character are not significant statistically at S percent probability.
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The effact due to media and varieties was significant
ar 5 and 1% lavels raspactivaly for frash cuttings 2 WAP.
Whan the rooting media maans warse considered, it was
obsarved that sawdust produced significantly higher numbear
of leaves than all others excapt PMII, grit and PMI 1n that
order.

among varieties, anabh x american seadling produced
higher numbar of teaves than others but was statistically
at par with Anab-a-shahi, Ex~zaria-black and Black
hamburgh.

The intaraction between rooting media and variaties
was highly significant when same medium was considered
viz~a-viz the varieties, thera was diffarantizl responseas
in all the media tasted axcept ricea-hull. wWhan tha sama
variety was studiad in relation to different media, the
variaeties Anab-a—-shahi, anab x american hybrid, Blagck
hamburgh, Catawaba and Ex-Zaria~-black rasponded
ditferentially to different propagating media. Highar
numtar of leaves were recorded in a rooting media and
variety combination of €x-Zaria-black and Anab x amarican
hvbrid in all the media, except rice-~hull, Anabh-ea-shahi in
all tha media except PMI, Bangaloreae biuye in PMI, 1T and
grit, Catawaba in PMI, MKM-7 1n all the media tested axcept
rica-hull and PMITI, Thompson seadless in grit and EMITL,
sawdust and PMIT which constituted the same significant

Qroup.
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4.16.2. Numbar of leaves i1in fresh cuttings expariment at S WapP

fabla 4.16.2. shows the effect of rooting media, varieties
and their intAaractions on the number ot leaves producad 1n
fresh cuttings 5 WAP.

The etfect of media and varieties weare tound to be
highly significant for tresh cutting, SWAP. When the
Propagating media means were compared, 1t was observed that
PMIII gave highaer number of laavas than other media tested
except. sand and sawdust.

among varieties Anab x american seadling produced higher
numbar ot laaves which was at par with those given by
Anab-e-shahil, Bangalore blue,;, Queen goiden and MKM-7/. [ he
intaeraction batwean rooting media and varietias was highly
s1gniticant. When the same medium was studied vir-a-viz the
ditferent variaties, there was noticed a ditrerential
responses 1n all the media except 1n case of PMI. When the
same variety was considerad 1n relation to diftterent maedia
thare was difterential responses 1n all except the varieties
Catawaba, Fx-7aria-black and Regina. Higher number ot leaves
were produced 1n rooting media x varietal combination ot
Anab-e-<hahl 1n sand which was statisticaliy at par as the
=ame variety 1n garit, anab x aAmerican hybrid in ¢PMIII and
sanudust, Rangalore bhlue 1n PMITI, sand and grit, cardinal in
PMIII, MKM-7 1n sand, Thompson seedless 1n PMIT1I and Queen

goldan 1n sawdust and rice-hull .
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Effect of rooting medium x variety on number

of leaves at SWAP in fresh cutting experiment

during 1992 dry season.

100 percent of

Component percent

Main Ir. Grit Sand  Sawdust  Rice-hull 1/Soil  37.5  25.0 12.5 Means
Sub. Ir. FYN. 315 25.0 12.8 S+ 0.36
Sand 25.0  50.0 15.0
1. Anab-e-Shahi 4.33a-g 1.83a 2.83b-g 2.67¢c-g 1.83e~g 7.17e-g 4.00b-g 3.47ab
2. Anab x Amer Sed. 3.00b-g 2.B3b-g 6.00ab  3.33b-g 2.67c~g 2.00ef 6.33ab 3. Ma
3. Bang. Blue 4.83a-f S.67a-d 2.50c-¢ 1.17g 3.67b-g 1.00g 5.00a-e  3.40a-c
4. Bl. Kambourg 1.17g 1.17g 4.00b-g 2.00ef 2.61c-g 1.00g 1.00g 1 .86de
5. Cardipal 2.00et  2.83b-g 1.00g 1.17g 2.33d-g  1.00¢g 4.Bla-e  7.17de
6. Catawaba 7.8%b-g 3.00b-g 72.50c-g 1.50fg 1.33tg  1.00g 4.00b-h  2.31c-e
1. Ex-laria 81. 3.17b-g 1.17g S.17b-q  1.00g 3.506-g 1.50fg  4.00b-g 7.50b-e
B. MKkN-7 1.5fg  4.83a-f 3.33b-¢g 7.50c-g t.61fg 1.61fg 2.67c-g 7.60a-e
9. Reqina 1.00g 1.00g 2.33d-9 2.17e-g 1.83e-g 1.00g 1.00g 1.48
10, The. Seedless 2.60c-g 2178~  1.00g  1.00g 1.1 4.00b-9 S5.33a-d 2.48b-p
11. Queen Golden 1.67g  2.33d~f S.33a-d 4.17a-g 1.179  2.83-g 5.83b-¢g 3.052-d
e
Mean 2.56bc i.17ab 3.09ab 2.06c 2.17bc 1.74c 3.87a
SE+ 0.31

Means followed by the same letter(s) within a treatment group for a particular
character are not significant statistically at 5 percent probability.
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4.16.3. Number of leaves in frash cuttings experiment at B WAP

The effect of rooting madia variaties and their interactions
the number of leaves produced in fresh cuttings at 8 WAP 1s
shown 1n table 4.16.3.

The atfact due to propagating media was not significant,
whilae that due tao varieties was highly significant. When the
varietal means were critically studied, Anab x American
saadling producad signiticantly highar number of leaves than
all other varieties under trial except Bangalore blue, Queen
golden and black hamburgh.

The i1nteraction between rooting media and varigties was
also highly significant. When the same medium was compared
1n raspect to the different varieties, thare was differential
response 1n ait the rooting substratas axcept PMI, grit and
sawdust. When the same variety was considered 1n diffarent
madia, diffaraential rasponsas were noticad 1n Anab x Amarican
saedling, Bangalore blue, Black hamburgh, Catawaba and Queen
goldan. Highar numbar of leaveas were producad in a rooting
media x varietal combination ot Anab x American in sand,
which was statistically at par with the same variaty in
PMIII, rice-hull, sawdust grit and PMI, Anab-e-shahi 1in sand,
8angalore blua 1n all the media under trial axcapt rica-hull
and PMIT. Catawaba 1n sand, sawdust and rice-hull, MKM-7 in
PMI1I, sawdust, grit and rice-hull, Regina in sand, and Queen

golden 1in all the media tasted aexcept PMI, sand and grit.
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Table 4.16.3 effect of rooting madium x variety on number
of leaves at 8 WAP in frash cutting expariment

during 1992 dry season.

100 parcent of canponent parcent
Main Tr. érit Sand  Sawdust  Rics-hull I/Sail  37.5 25.0 12.5 Haans
Sub. Ir. F.Y.H. 31.5 25.0 12.5 SE+ 0.51
Sand 25.0 50.0 15.0
1. Anah~-8-Shahi 1.50d-F  3.00a-t Z.i7%-% 1.00f 2.11b-f 2.00b-t 1.B3¢-t 1.950-f
2. Bnab x feer Sed. 4 503-f 7.k72 5.33a-f 5. B3a-f 3.17a-t  2.17b-f  4.%0a-c  5.02a
3. Bang. Blua 4.502-t 3.17a~f 5.33a-f 4.67a-t 4.83a-t 1.50a-c 6.50a-c 4.36ab
4, Bl. Hambourg 4.33a-f 5.00a-f 4.33a-f 2.13b-f 2.83z-f 1.00f 6.00a-8 3.891-c
5. cardinal 1.33d-f 1.60f 1.60¢ t.33d-f 2.17h-f t.00f i.60f 1.268t
&. Catawaba 1.00f 6.17a-d  4.17a-f 3.17a-t 1.33d-t  1.33d-f 2.67b-f 2.B3h-e
I Ex-2aria Bl. 2.670-t  2.1ib-f  7.00b-f l.5G0d-f 3.33a-t 1.00f 1.504-f 2z.02c-t
B, MKN-7 3.508-f 1.B¥~f 5.33a-f 3.3%a-f 2.6Th-f t.17af 5.332-f 3.3lb-d
g, Rﬁginl 2.66b~F 3.i7a-f 1.83c-f Z.67b-f t.}7at t.oof i.aotf {.83d-f
10, Tha. Seadlaess 1 .00f t.00f 1.00% 1.00f 1.00f t.Qof .00t 1.00f
11. GQueen Golden l.67c-t 2.00c-f 3.832-f &.17a-d 1.17af 4.83ab 4.R3ah 4.07ah

----------------------------------------------------------------------------------------------

Interaction SE* 1.38

Kaan 2.58 3.29 3.30 3.00 2.38 1.82 3.65
SE+ 0.4

Means followad by the same letter(s) wmithin a treatment group tor a particelar
character are not significant statisticaily at 5 percent probability.
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4.16_4. Number of leaves in fresh cuttings axpariment at 11 WaAp

The aetfect of raoting madia, varieties and thair intearactions
on numbar of laaves produced 1in frash cukting 11 WAP is shown
in table 4.16._.4,

Tha response due to rooting madia and varietias ware
highly signiticant 1n exparimant with ftrash cuttings 1LWAP.
When the rooting media means ware critically studied, sand
was observad to have resulted in higher numbar of leaves than
all othar media studiad except PMIIT, sawdust and grit.
amang variaties, Black hamburg resulted in higher numbar of
laaves than all ather variaetiss tasted except
Anab x Amarican, Bangalorse blua, thase wara atso found to
produce statistically same number of leaves as cardinat,
Catawaba and MKM-7.

The interaction batween rooting madia and variaties was
highely signicant. Whan differant varieties ware tested in
sama propagating madium, there was no differential response
in all except sand, and PMITI1. Whan the sama variaty was
critically studied in different media, the hybrid
Anab x American and varietiaeag Black hamburgh, cardianal, and
Catawatia rasponded diffarentially to rooting media. Highar
number of lsavas ware recorded in ronting madia x varietal
combination of Black hamburgh in PMITI, and sand,

Anab x Amarican in sand, Bangalore bBlus in sand and PMIIT,

cardinal 1n sand and Catawaba in grit and sand.
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Effact of rooting madium x variety on numbar

of leaves at 1IWAP in fresh cutting experiment

during 1992 dry season.

100 percent of

Cospanent percant

Main Ir. Grit Sand Sawdust Rice-hull Ifsoil 37.5 25.0 12.5  Mmans
Sub. Tr. FYK 3.5 75.0 12.5  SEt 0.65
Sand 25.0 50.0 15.4

1. fnab-e-3hahi 2.17e-g  1.00g L.00g 1.00g 4.00b-¢ 4.870-g L.00g 2.12c-e
2.  #nab x fmar Sad. 5.83b-¢ B.BIa-c  S.67b-¢ 1.179 ?.83c-g Z.8lc-g 1.00g 4.0%a-d
3. fang. Blue 1.671g 7.83a-f  2.00e-g 1.00g 3.33-¢ 1.47tg  7.17a-g  3.5Za-¢
4. B]. Hambourg 4.17-¢  B.f72-e  4.170-¢ 5.330-g 2.33d~g  7.50d-g 11.002 5.67a
5. Cardinal 5.33-9 &.50a-g 6.17b-g 3.50b-g 3.50b~q 1.00g 4.676-q 4.672b
§. Catasaba 1.17a~g  92.17ab 3.00b-9 7.33d-g 1.67¢9  1.00g 4.83-¢ 4.17ac
7. Ex-laria Bl. 1.47fg 1.00g J.00b-g 1.009 3.00b-g 1.00g 1.00g l.67e
B, HKM-7 3.50b-g  6.33b-g  3.B3b-g 4.33b-g 1.00g 1.00g 5.33b-¢ 3.623-
9. Regipa 1.00g J.agh-g  3.83b-¢ 1.00g 1.00g l.179 3.00b-g  7.000e
10. tha. Sesdless 3339 1.1 5.476~g 3.33b-g 1.00g t.00g 3.670~g 7.74b-2
11. Gueen Golden 3.i7b-g  2.83c-g 2.6%c-g¢ 1.00g 1.009 1.00g 1.67fg  1.30de

..-----.._......-----...---....--.--....;;;;;;;;;;;.;;;;;-;; ..................................

Mean J.8%a-c  5.262 3.73  2.2Mbc .ube  1.01c 4.21ab

SEt .56

Maans followad hy tha came latter{s) within 2 treateant group for a particuiar
character ara not si¢nificant statistically at 5 percent probability,



4.16.5. Number of leaves 1n 3 weeks callus experiment at 2 WAP
The i1nfluance of ronoting media varieties and thaeir interactions
on the number of leaves produced 1n the 3 weeks callus cuttings
7 WAP 1= shown 1n table 4.16.5.

The response due to media and varieties were highly
significant tar 3 weeks callus trials 2 WAP. Whan the
propagating media were critically examined, 1t was obsearved
that sand produced significantly highar number of leaves, this
is however At par with those produced in PMIII and grait.

AmONg varietias, MKM-7 and Catawaba produced highar numbar
of leaves than all others except Black hamburgh,

Anab x american, Queen goldan and Ex-Zaria-black.

The interaction between rooting media and varietias was
also highely significant. When the same medium was considared
vir-a-viz the ditferent varieties, thare was no differential
response 1n all the madia except 1n PMIII, and sand. Whan sama
variaty was considered 1n ralation to different media, the
variaeties Black hamburgh, Catawaba, and MKM-7 rasponded
differentially to rooting media. Higher numbar of leaves were
racordad in rooting media x varietal combination of Black
hamburgh 1n PMIII, which was at par with that produced by the
same variety i1n sand and PMI,

Anab x american seedling 1n PMIII, sand and PMII, Catawaba 1in
all the madia under trial except rice-hull, PMI and I111.
Fx=7Zaria-black 1n sawdust, MKM=7 1n all the media tested axcept
sawdust and PMI and finally Quean goldan 1n sawdust, sand and

PMIII which constituted a group which 1s statistically at par.



Table 4.16.5
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Effaect of rooting medium » variaty on numbar

of leavas at ZWAP in 3weeks callug cutting

experimant during 1997 dry seaszon.

100 parcant of

Componant percent

Main 1r. Grit Sant  Sawdust Rice-twll  ifSail 315 25.0 12.% Heans
Sub. Tr, FYE. 3.5 28,0 12.5  SE¢ C.1t
Sand 25.90 50.0 15.0

1.  Anab-s-Shahi 1.00d 1.0 -¢od 1.00d . 00d L.00d 1.004 1.00c
2, énab x Amer Sed. 1.33b~d 1.B3a-d .00d 1.00d 1.00d 1.50a-d 2.00a-d 1.383b
3. Bang. #lva L.00d 1.00d -00d 1.33b-¢ 1.00d 1.00d }.00d |.05bc
4. Bl. Haabourg t.00d 1.67a-d .00d 1.00d 1.50a-¢ 1.00d 2.50a 1.38ab
5, Cardina) t.00d }.00d -00d 1.00d 1.00d 1.00d t.00d 1.00c
6. Catawaba 2.00a-d 2.17a-¢ 1.50a-¢ 1.00d 1.00d [.50a-d {.00d | .45
7. Ex-laria B1. 1.00d L.00d L50z-d  1.00d L. 004 I.00d t.33b-d 1.17a-¢
B. WEM-F 1.67a-4  2.33ab .0id 1,672 1.004 1.50a-4  ).872-d 1.5%2
g, Regina 1.00d 1.0cd .0nd 1.00d 1.00d L.00d 1.004 1.0dc
10. Tha. Seadless 1.17¢ed 1.004 .00¢ 1.00d 1.00d 1.00d 1.00d 1.02be
11. GQueen Enidan L.00d i.67a-d 83a-¢ 1.00d 1.00d 1.00d 1.508-¢  1.2%a-c

T T et s o

Maan I.20a-c L.42a 1.17hc 1.0%c 1.05¢C 1.14bc 1.36ab

Skt 0.07

Means followad by the same letter{s) within a trsatment groug for a particuiar

character ara not significant statistically at & parcent probability.
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4.16.6. Number of leaves 1n 3 weeks callused experiment at 5 WAP

Table 4.16.6 shows that effect of rooting media varieties
and their 1nteractions on the numbe of leaves produced 1n
trial with 3 weeks callus cuttings, S WAP.

The response due to media and varieties ware found to
ba highly significant. Whan the media means were compared,
1t was observad that sand and grit resulted 1n
signitficantly highar numbar of leaves than atll othars
except. PMII1 and sawdust.

among varieties, Anab x American hybrid, Catawaba and
black hamburgh yieldad highar number ot leaves than all
othars sxcept Queen golden and MKM-7 which constituted a
non-significant group. The 1nteraction batween rooting
madia and varieties was highly significant.. When the same

madium was studied viz-a-vi1iz the varieties, there were

differential responses 1n all the media axcapt 1n PM1, [1
and rice-hull. Whan the same variety was considerad in
ralation to diftterent rooting substrates. Higher number of

leaves wera produced in a rooting madia x varietal
combination of: Catawaba 1in grit, sand and sawdust,

Anab x Amarican 1n sand, grit, sawdust and PMII, Bangalore
blue 1n grit, Black hamburg i1in PMIII, and sand, MKM-7 1n

sand x Quean golden 1n grit, sand and rice-hull.
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Table 4.16.6 Effect of rooting medium x variety on number
of leaves at SWapP in 3 weeks callused
cutting experiment during 1992 dry season

100 percent of Component parcant
Main Ir. grit Sand Samdust  Rice-hull Top Soil 37.5 5.0 12.5 feans
Sub. Ir. F.Y.N ir.5 25.0 12.5 SEt 074

Sand 25.0 500 15.0

I.  Anab-e-Shahi 1.00g 1.00g 1.00g  1.00g 1.00g  1.00g  1.00g  1.00c
2. Anab x Amer Sed. 3.50a-e 4.00a-d J.11a-g 2.17d-¢ 1.33e-9 1.67e-g S.172-¢ 2.713
3. Bang. Blus 3.00a-g Ll.17tg 1.17tg  1.83d-g 1.00g 1.00g 1.50e-g 1.52bc
4. 8l Hambourg I.67e-g 4.00a~d 1.00g 1.50e-g 2.67b-¢ 1.33e-g 4.Blab  2.4%a
§. Cardinal 1.00g 1.00¢ 1.009 1.00g 1.00g 1.00g 1.00g 1.00c
6. (Catawaba 5.00a 4.67a-c  4.00a-d 1.00g 1.00g 1.17fg  1.00g 2.552
1. Ex-laria Bl. 1.50e-g 1.00g 1.00g 1.33e-g 1.00g 1.00g 1.33e-g L.11c
8. mM-7 2.17d-g  3.33a-f  2.50c-g 2.17d-g 1.00g  1.67e-g 2.67b-g 2.21ab
9. Regina 1.00g 1.33e0g  1.00g  1.00g 1.00g 1.00g 1.00g  1.05
10. The. Seedless 1.00g 1.00g 1.00g  1.00g 1.00g 1.00g  1.00g  1.00c
11. Queen Golden i.17¢-g 7.Bla-g 2.50c-g ?2.Bla-g 1.00g 1.00g 1.00g 2.26ab

-----------------------------------------------------------------------------------------------------------

Interaction SE* 0.63

Mean 2.182 2.302 1.76a-c 1.53bc 1.186¢  1.17¢  1.77ab
SE¢ 0.18

Means followed by the sawe letter(s) within a treatment group for a particular character are
not significant statistically at 5 percent probability.



4.16.7. Number of leaves in 3 waaks callused expariment at B WAP

The effect of rooting media, varieties and their interactions
aon the numbar of leaaveas produced in trial with 3 wasks callus
cuttings BWAP 11 shown in table 4.16.7. The effeact dus to
madia and variaties ware highly significant whan the media
maans wara compared, it was ohserved that sand produced high
numbar of laaves than other media undstr trial with the
axcaption of grit, rice-hull and sawdust which constituted
tha sama significant group.

whan the varieties ware considersd, Catawaba was found
to viald more ieaves than all others axcept Black famburgh,
anab x american seadling and GQueen golden. The interaction
betwean rooting media and varietias was highly significant.
whan the same medium was considerad with regards to the
ditterant varietias, there was no differant response in all
excapt PMIIT, sand and grit. When the same variety was
studied in relation to differant propagating madia, the
variaties, Anab x amaerican, Bangalora blus, Black hamburgh,
Catawaba and tusen goliden axhibited ditfferantial reaesponses.
Highar numbher of leaves was recorded in rooting
media x varietal combination of Catawaba in grit, sand,
sawdust and rice~hull, Anab x american hybrid in sand and
grit, Bangalore blua in grit, 8iack hamburgh in sand and

PMIII and Queen golden in sand and rice-hull.



4.16.7. Number of leaves in 3 weeks callused experiment at B WAP

Tha aftect of rooting media, varieties and their i1nteractions
on the number of leaves produced 1n trial with 3 waeks callus
cuttings BWAP 1s shown 1in table 4.16.7. The effect due to
media and wvarieties were highly significant when the media
means were compared, it was observed that sand produced high
number of leaves than other media under trial with the
axception of grit, ricehull and sawdust which constituted the
same significant group.

when the varieties were consideraed, Catawaba was tfound
to yield more leaves than all othars except Black hamburgh,
Anab x American seedling and (Queen golden. The 1nteraction
batwean rooting media and variatias was highly significant.
when the same madium was considerad with regards to the
different wvarieties, thaere was no different response 1n all
except PMIII, sand and grit. When the same variaty was
studied 1n relation to different propagating media, the
varieties, Anab x Amarican, Bangalore blue, Black hamburgh,
Catawaba and Quean golden exhibited differantial rasponses.
Highar number aof leaves was recorded 1n rooting
media x wvariatal combination of Catawaba 1n grit, sand,
sawdust and ricehull, Aanab % American hybrid 1in <sand and
grit, Bangalore blue 1n grit, Black hamburgh 1n sand and

PMIL1 and Queen golden 1n sand and ricehull.



Table 4.16.7
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Effect of rooting medium x variety on

of

axpaeriment during 1992 dry season
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100 percent of

Component percant

number
leaves at BWAP in 3 weeks callused cutting

Main Ir. Grit Sand Sawdust  Rice-hull Top Soil 37.5 75.0 12.5 Means

Sub. Ir. F.Y.N. 31.5 25.0 ¥2.% SE+ 0.29
__Sand 25.0 50.0 15.0

Anab-a-Shahi 1.001 1.00f 1.00¢f 1.00t 1.00f 1.00t 1.33af 1.05d
anab x Amer Sed. 4.33a-d 4.83a-c  3.33b-f  3.33b-t 1.33ef  2.50b-f 2.33¢c~f 3.14ab
Bang. Blus 4.33a-d 1.50d-f 2.83b-f  2.83b-f 1.00% 1.83d-f 1.83d-f 2.26bc
1. Hawbourg 3.33-f 4.672 3.170-f  3.17b-t 2.00c-t 2.33¢c-f 4.33a~d 3.212b
Cardinal i.00t t.0af t.o00f 1.00t 1.00f 1.00t 1.00t 1.21d
Catamaba 6.672 §.33ab 1.83a-f 3.83a-f 1.00f  2.00c-f 1.50d-t 3.78a
Ex-laria Bl. 1.00f 1.50d-f 1.00f 1.00f 1.00f 1.00t 1.1rf |.10d
LU 2.00c-f  2.00c-f 2.67b-f  2.00c-t 1.00¢ 2.17c-t  1.50d-f 1.95¢d
Regina 1.00t 1.00f 1.00f 1.00t 1.00t 1.00t 1.00f 1.00d
Ihe. Seedless 1.00t 1.00f 1.00t 1.00f 1.00f 1.00t 1.00f 1.00d
Queen Goldan 3.50b-f 4.172-8  ).83d-f 3.B3a-t 1.00f 1.00f 1.00t 2.333-c
T enetion s 00
Mean 2.65 2.10a |.86a-c 2.71ab 1.12¢ 1.53bc 1.64bc
SE4 0.2

means followed by the same letter(s) within a treatsent group for a particular

significant statistically at S percent probability.

character aréa not
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4.16.8. Number of leaves in 2 wesks callused experiment at 11 WAH

Table 4.16.8 shows the affect of rooting media,
variatias and their intearactions on tha numbar of teavas
produced in 3 waeks callus cuttings 131 WAP.

The eftect due to rooting media and wvariatias was
significant at 5 and 1% lavels respsctively for 3 wesks
callus trial 11 WAaP. Whan tha rooting media means were
critically studied, all media produced bhighar numbar of
lmavas than PMI which in turn ig statisticalily same as
sawdust, PMITI and 111,

When the varietal means wera considerad, Catawaba,
fAnab x American and Black hamburgh produced numbar of leaveas
which were statisticalily at par and bhighar than those
producaed by other variaties tested in the =same propagating
gubstrate, thera was no differential response 1n PMI and L.
when the sama variety was considared in ralation to difterent
madia, anab x Aamerican, Black hamburgh, Catawaba, and Queaen
golden wers tound Lo raspond diftarentially to wvarious
propagating madia. Higher number of leaves were produced in
a rooting madia x varietal combination of Catawaba in all the
madia tested axcept the three potting mixtures,

Anab % amarican in grit, sand and sawdust, Black hamburgh 1in

pmill, and Queen goldan in rice-hull.

4.156.9. Numbar of leaves in & wesks callusad aexperiment at 2 wap

Table 4.,16.9 shows the affact of ronting media, variaties and

thair interaction on the numbser of laaves produced in trials

with & wesks callus cuttings ZWAP.
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Table 4.16.8 Effect of rooting medium x variety on number
of leaves at 11 WAP in 3 weeks callused
autting axpeariment during 1992 dry sea=on

100 percant of Componant percent
Main Tr, grit Sand Sawdust  Rice-huil Top Soi) 3.5 25.0 t2.5 Heans
Sub. Tr. F.Y.®. 318 25.0 12.5 8et 0.43

- Sapd 25.0 0.0 359

1. @Anab-a-Shahi .00k L.00k 100k 1.00k 1. Obk t.00k t.00k 1.00¢c
2.  #nab ¥ Amer Sed. 5.BDa-c  5.00a-g  4.67z-h  2.BIc-k 1,000 2.50d-k 2Z.67c-k  3.502
I.  Bang. 8lua 3.0ch-k  1.00k 2.006~k 2.6%c-k 1.00k 2.83c-k 2,504~k 2.1b
4. Bi. Hambourg 2.33d-k  s.i7a-f 1.00k 1.10b-k 2178~k 7.50d-k 4.50a-i 3.90a
5. Cardinal 1.00% 1.00k 1.00k 1.60k 1.00k 1 00k 1.00% 1.00c
6. Catawaba 6.83a §.33a-¢  4.67a-h  5.%0a-d 1.50h-k 72.17e-k §.3%1-k 3.91a
7. Ex-iarta Bl. t.00k 1.00k 1.00k 1.00k 1.00k 1.33i-k  1.00K 1.05¢
8. NKM-7 7.00f-k 2. 83c-k 2.83c-kx  3.00b-k 1.00k 3.00b-k 1.83g-k 2,36k
9. Regina 1.00k 1.00k 1.00k 1.00k 1.00k 1,004 1.00% i.00c
10. Thm. Seedlass 100k 1.00% 1.00k b.G0k 1.00k 1.00k 1. 00k 1.00c
I!. Quean ®olden 1.83g-k 7.83c-k 7.00f-% é4.l1tab .00k b 00k t .Gk 2.74b

-----------------------------------------------------------------------------------------------------------

Interaction SE* 0.90

Mean 2.4% 2.47a Z2.02zh  2.58a ). 150 1.%ab 1.Hab
SEt 0,33

#eans followad by the same letter{s} within a treatsant group for a particular charactar are not
significant gtatiatically at 5 parcent probahility.
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Table 4.16.9 Effect of rooting medium x variety on number
of leaves at 2WAP in 6 weeks callused
cutting experiment during 1992 dry season

100 percent of Component parcent
Main Tr. Grit Sand Sawdust  Rice-hull Top Serl 37.5 725.0 12.5 Means
Sub. Ir. F.Y.N. 315 25.0 12.5 SE+ 0.05
Sand 25.0 500 15.0
1. Anab-g-Shahi 1.00c 1.00c 1.00c 1.00c 1.00c 1.00c 1.00c 1.00
2. Anab x Amer Sed. 1.00c 1.00c 1.00c 1.00c 1.33bc  1.11bc 1.33bc 1.12
3. Bang. Blue 1.00c 1.00¢c 1.00c 1.00c 1.00c 1.00c 1.00c 1.00
4. Bl. Hambourg 1.00¢c 1.00c 1.00c 1.00c L.176c  1.17bc  1.00c 1.05
5. Cardipal 1.00c 1.00c 1.00c 1.00c 1.00c 1.00c 1.00c 1.00
6. Catawaba 1.17be 1.00c 1.00c 1.00c 1.50ab 1.33bc 1.00c 1.14
1. Ex-laria Bl. 1.17be 1.00c 1.00c 1.00c 1.00c 1.00c 1.00c 1.02
8. NKN-? 1.00c 1.00c 1.00c 1.00¢ 1.00c 1.17bc 1.83a .14
9.  Regina 1.00c 1.00¢c 1.00c 1.00c 1.00c 1.00c 1.00c .00
10. Tha. Seedless 1.00c 1.00¢c 1.00c 1.00c 1.00c 1.00c 1.00c .00
11. Queen Golden 1.00c 1.00c 1.00c 1.00c 1.11be  1.00c 1.00c  1.02
Interaction SE* 0.13
Mean 1.03 1.00 1.00 1.00 1.11 1.08 1.1
SE+ 0.0%

Means followed by the same latter{s) within 2 treatsent group for a particular character are not
significant statistically at 5 percent probability.
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Naelther the rooting madia nor the varieties asffacts
ware signiticant. Ths intaractions between rooting madia
and varieties was howasver highly significant. whan tha
same madium was examinad vir-a-vizr the differsnt varisties,
thara was no differential response 1n all the rooting
substratas excapt PMI and J1II. When the same variety was
congidared in  relation to different madia, the varietias
MKM-7 and Catawaba responded differently to the diftarent
propagating media. Higher number of laaves pear ocutting
wara produced in a rooting media x wvarietal combination of
MKM~7  in PMIIT and Catawaba 1n PMI which constituted a non

significant group.

4.16.10. Mumbar of leaves in & weeks callused axpariment at 5 WAP

The eaffect of rooting media, varieties and intaractions on
the number of laaves produced in trials with 6 weeks callus
cuttings % WaR is shown on table 4.16.10.

The effect of raating media and varietias was
signiticant at 5 and 1% lavels respectively when madia means
warae compared, 1t was observed that the three potting
mixturas gave signiticantly higher number of l1leaves than
sawdust and ricehull .

Amang wvarieties, MEKM-7 produced higher number of leaves
comparad with all othar variaties yndaer ftrial, excapt

anab x american saeadling and Catawaba. The intaraction



Table 4.16.10 §€ffact of rooting madium x wvariaty on

ot

axparimant during 1992 dry ssason

100 percent of

121

Component parcent

rmuabar
leaves at SWAP in 6 waeks callused cutting

Main Tr. &rit Sand Saugyst  Rice-hull Top Sei) 37.5% 25.0 12.5 Maans
Sub. Tr. F.Y.B 37,8 75.0 12.5 SE¢ 0.14
_Sand 25.0 50.0 15.0
b, #nab-g-Shahi 2.67ab 1.00c 1.o0e }_80c 1.00c t.00c \.0dc t.24cd
2. #nab x fmer Sed. 1.00c .17zt 1.00c 1-0tce Z.17c 2.83a 7.83a 1.Bbab
I Rang. Rlue l.00c 1.00c 1.00c 1.00¢ 1.00¢ l.co0e t.00c 1.004d
4. El. Hasbourg !.80¢ 1.50¢c 1.00c 1.00c 2.83ac  2.33a¢ 1.1k 1.48bc
5. Cardipal t.0dc LI 11] 1.00c }.00c 1.00¢ 1.0¢c 1.00c 1.00d
6. Catamzba 2.lla~c  7.332-c  1.00e 1.60c Z.67a  1.50c 1.33¢ 1.Tah
1. Ex-iariz 61. .33 1.00c 1.00c 1.00c .00c 1.50c 1.00c 1.12cd
B. NK8-J 1.33c 1.5%c 1.50c 1.00c ?2.33a-¢  1.8ic 2.8%a 1.9%a
§.  Regins 1.00c 1.00¢ 1.00¢c i1.06c L.60c t.00c 1.00¢ 1.00d4
10. Tha. Seedless 1.00c 1.0g¢ 1.¢0c }.00c 1.00c 1.00¢ 1.00c 1.004
It. Guean Golden 1.00c 1.00c j.00c 1.00c 1.83c 1.00c 1.00c 1.12cd
T T et s 0
Mean 1.32ab 1.32abh 1.05k 1.00b 1.57a 1.463 1.50%
€4 .12

Mazns follomed by the <aee lettar(s) within a treatwant group tor a particular character are not <ignitica
statistically at 5 percent probability,
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Whaen the same media was considerad 1n respect to different

varieties, there was differential response 1n all except
sand, ricehull and sawdust. When the same VAar was examined
in different media, the varieties aAnab-a-shahi,
Anab x american, Catawaba and MKM-7 responded diffarently
too rooting media. Higher number of leaves were given 1n
thae rooting media x variaetal combination of MKM-7 1in PMIILI]
and PMI, Anab-e-shahi 1n grit, Anab x American 1n PMIT, 111
and sand, Black hamburgh 1n PMI and Catawaba in PMI,

sand ¥ grit which constituted a non significant group.

4.16.11. Number of leaves in 6 weeks callused experiment at 8 WAP

Tabhla 4.16.11 shows the effect of rooting media, varieties
and their 1ntaractions on the numbar of leaves produced 1n 6
weeks callus cuttings BWAP.

The response of media and varieties on the number of
laaves was not significant and highly significant
respactivealy.

When the wvariety means were critically compared, the
hybrid anab x american gave mora lIsaves than all others
except MKM-7. The interactions between rooting media and
variaetias was highly signiticant. When the same media was
consi1dered 1n respect to differant variaties, there was
difftferantial responses 1n all the media testaed except sand,

ricehull and sawdust. When the same variety was studied 1n



Table 4.16.11

of
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effect of rooting medium x variety on number

leaves at 8WAP in 6 waeeks callused cutting
expariment. during 1992 dry season

100 percent of

Component percent

Main Ir. erit Sand Sawdust  Rice-hull Top Seal 137.5 25.0 12.5 Means
Sub. Ir. F.YN 31.5 25.0 12.5 Set  0.18
Sand 25.0 50.0 15.0

1. Anab-e-Sham 1.00e 1.00a 1.008 1.00e 1.00e 1.00e 1.00e 1.00d
2. Anab x Amer Sed. 3. Blab  |.Bic-e  1.00e 1.00e 4.17a 7.672-d 2.67a-d 2.4%
1. Bang. Blue 1.00e 1.00e 1.00e 1.008 1.00e 1.47c-e 1.00e 1.1d
4. Bl. Hasmbourg 1.00e 1.00e 1.00e 1.00e 1.67c-e  2.50b-e 1.33de  1.36cd
5. Cardinal 1.00e 1.008 1.008 1.00e 1.00e 1.00e 1.00e 1.00d
6. Catawaba 3.00a-c 2.1lc-e  1.00e 1.00e 2.67a-d 1.50c-@ 1.33de 1.Blbc
1. Ex-laria Bl. 1.00e 1.00a 1.67c-e 1.00e 1.00e 1.508 1.00e 1.07d
8. Mem-7 1.67c-a 1.67c-e 1.00e 1.00e 1.67c-e 1.83c-e 4.00ab 1.93ab
9. Regina 1.00e 1.00e 1.00e 1.008 1.00a 1.00e 1.33de  1.05d
10. The. Seedless 1.00e 1.00e 1.00e 1.00e 1.00e i.008 1.00e 1.00d
11. GQueen Golden 1.00e 1.00e 1.00e 1.008 1.00e 1.008 1.00a 1.00d

T et s 0

Mean 1.50 1.29 1.06 1.00 1.5 1.52 1.52

SE¢ 0.15

Means followed by the sase letter{s) within a treatment group for a particular character are not
significant statistically at 5 percent probability.
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relation to the different propagating media, the varieties
Anab » Amarican, Catawaba, and MKM-7 rasponded differentially
to ditterent media higher number of leaves ware produced 1n
rooting media x varietal combination ot Anab x American
hybrid 1n PMI, which was statistically at par with the other
two potting mixturas, Catawaba 1n grit and PM1I and MKM-/ 1n

P (TS

4.16.12. Number of leaves 1n 6 weeks callused expariment at 11 WAP

Tabie 4.16.17 shows the affect of rooting media, wvariatias
and their i1nteractions on number of leaves produced at 11 WAP
tor 6 waeks callus cuttings.

The effect due to media and varieties was found to be
signiticant. at 5 and 1% levels respactivaly. Wwhaen the
rooting media means were compared, PMs 1 and 11, were

obsarved to produced significantly highar number ot leaves

per cutting than all others, axcept PMIII, grit and sand.
Among varieties, Anab x american producad highar number of
leaves than all others, except MKM-7 and Catawaba. The

interaction betwean rooting media and variatias was highly
si1gniticant. when the same medium was considered 1n respect
to different variaties, there was a differential raesponse 1n
all media except ricehull, sawdust and sand. When the same
variety was considered 1n relation to difttarent media,

Anab x Aamarican, Black hamburgh, Catawaba and MKM-7 respondead

differentially to propagating media. Highar number of |esaves l
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Tablas 4.16.12 €£ffect of rooting medium x variety on number
of leaves at 11WAP in 6 weaks callusad
cutting experimant during 1992 dry =saason

100 parcent of Camponent parcent
Main Ir. Brit Sand Sawdyst  Rice-mil Top Soil 37.% 25.0 17.% Means
Sub. Ir. F.Y.N. 17.9 5.0 12.5 SE+ (.22
Sand 25.0  50.0 75.0

t.  Anab-g-Shahi 2.00d-f 1.00f 1.00f | 0of ).00f 1.00¢ 1.00f 1.14c
2.  4nab x Amer Sed. 3.33a-3 1.83d-f 1.qof 1.00f 4.008-¢ 5.GQb-f  2.83b-f  7.71:
3. Bang. Blue |.00% i.00f 1.00f 1.00f t.00f I .oof t,83d-f 1.12¢c
4. £l. Hambourg t.aof t.50f 1.00f 1.00f 1.508f  4.33a-c  ).00f 1.604c
S, Cardinal t.oof i.00f 1.00f L .00f 1.00f t.00f 1.00f 1.00¢
b. Catawaba 2.50c-t  2.33c-f 1.47¢ L.00f 4.33a-c  2.004-f 1.33f 2.0%ab
1. fx-laria g]. 1.83d-t  1.00f 1.t 1.00f 1. 00f t.&3d-t t.00f 1.26c
B. HKm-? 2.00d-t  1.83¢-f 1.00f 1.00f 7.00d-f 2Z.t7c-ft  5.17a 2.19ab
9. Reqina 1.00f i.00f 1.00f t.00f L.onf 1 .00t 1.00f 1.00c
10. Tha. Seadlass t.oof 1.00f 1.00t 1.00t 1.00f L.00f 1.00f 1.00c
11. duesr Golden 1.00t 1.00f 1.00f 1.00f 1.06t 1.33f 1.t 1.07c

-----------------------------------------------------------------------------------------------------------

Interaction SE* 0.60

Nean }.40a-c  t.3%a-c  1.03be  1.00c 172 L% 1.67ab
36+ 0,70

Heans followad by the same tettar{s) within a treatmant group for & particular character ara not
significant statistically at 5 percent probability.
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ware produced 1n rooting media x Varietal combination of
MKM=-7 1n PMIII, Aanab x American 1n PMs ([, [ and grit,

Black hamburgh 1n PMII and Catawaba 1n PMI.

417 Apical shoot Length

4. X7 % Apical shoot tength in fresh cutting experiment at 2 WAP

The etfact of rooting madia, varietias and their i1interactions
on  apical shoot langth 1n fresh cuttings 2WAP 1 shown 1in
tabla 4.17.1.

The effect dua to media and varietias ware tound to be
highty significant. when the rooting media means ware
compared, 1t was observed that sand, sawdust and PMIII
produced significantly longer apical shoots than all othar
rooring media under trial except grit.

Aamong  varieties, Anab x Amarican produced the longest
apical shoot. This was viz by Black hamburgh and MKM-7. Ihe
interaction between rooting medila and wvariaties was also
highly significant. Whan the same medium was considered 1in
raspact ot different varieties, therae ware differantial
respon=sas  in all except in PMs | and I1I. When <same wvariety
was compared 1n relation to different madia, the varieties
Anab-e-shahi, Cardinal, Ex-Zaria black and Thompson seedless
axhibitaed no differetal response to rooting media. Longar
apical shoots werae recorded 1n rooting madia x varietal
combination PMI and 11, Black hamburgh in PMIll, sand and

sawdust, Catawaba 1n sand and MKM-7 1n grit and sawdust.



Table 4.17.1

Effect of rooting medium x variety on
(cm) at 2wap
expariment during 1992 dry season

shoot
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langth

100 parcent of

in

Conponent percent

apical
frash cutting

Main Ir. Grit Sand Sawdust  Rice-hull Top Soil 37.5 25.0 12.5 Means
Sub. Ir. .8 37.5 25.0 12.5 SE+ 0.05
Sand 25.0 500  15.0

1. Anab-e-Shahi 1.176-h  1.33d-h L.17¢-h  1.00h 1.08gh L.i76-h L.17f=h L.léc-e
2. Anab x Amer Sed. 1.83a-c 1.97ab 2.002 1.58a-t 1.25%8-h 1.00h 2.00a 1.663
3.  Bang. Blue 1.52b-g  1.08ab 1.42c-h  1.17f-g 1.33d-h  1.08gh  1.33d-h 1.28c
4. Bl. Hambourg 1.50b-¢ 1.75a-d  1.472-& 1.33d-h 1.25-h 1.00h 1.67a-2 1.45b
5. Cardinal 1.17¢-g  1.00h 1.00h 1.00h 1.17f-h  1.00h 1.00h 1.05de
6. Catawaba 1.17f=h 1.58a-f 1.50b-g 1.25e-h 1.17¢=h  1.00h 1.33d-h  1.28c
1. Ex-laria B1. 1.08¢gh  1.27e-h  1.17f-h 1.00h 1.08 1.00h 1.00h 1.09de
B. HKN-1 1.67a-&  1.00h 1.672-¢  1.17f-h 1.00h 1.00h 1.50b~q 1.29%c
9. Regina 1.00h  1.50b-g  1.17f<h  1.00h 1.00h  1.00h  1.00h  1.10de
10. Tha. Seediess 1.00h 1.00h 1.00h 1.00h 1.00h 1.00h 1.00h 1.00e
11. Queen Golden 1.15f-h  1.228-h 1.08gh 1.08gh 1.17f~h  1.00h i.53b-g 1.i8cd

T i s 0

Mean 1.30ab 1.34a 1.3% 1.14bc 1.14bc 1.072c 1.522

SE+ 0.05

means followed by the same letter(s) within a treatment group for a particular charactsr are no

significant statistically at 5 percent probability.
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Apical shoot length in frash cutting exparimeant at 5 WAP

The etffect of rooting media, varieties and thalir 1ntaractions

on  apwcal

table 4.17

The

shoot. length 1n fresh cuttings S WAP 1s shown 1n
T

response dua to propagating media and varieties were

highly signiticant. whan the rooting media maans ware

critically

axamined, it was observed that PMIII gave

significantly longer apical shoots than all other media undar

trial which constituted a non significant group. Among

variaetias,

Anab x American gave significantly longer apical

=hoot than all other varietiaes tested. This was viz by Black

hamburgh

produced

and Ouean golden. Ihe tength of the apical shoot

by these two varieties 1s at par with those produced

by Anab-e-shahil, Bangalore blue, Catawaba, MKM-7 and Regina.

Interaction betwaan rooting media and varieties was also

highly significant. when the same medium was considerad

viz-a-viz

the varieties, there was no ditferantial response 1in

all the media testad axcept 1n PMII1 and sand. when the same

variaty was compared 1n relation to ditfarant media, the

variaties

responded

Anab x Aamerican, Bangalore blue and Catawaba

differentially to diftferent rooting media. Longer

apical shoots were obtainad 1n rooting media ¥ varietal

combination ot Anab x american hybrid 1n PMIII and sand.

4.17.3.

Apical shoot length in fresh cutting experiment at 8 WAP

The effect of rooting media, varieties and thaeir 1interactions

on apical

shoot leangth 1n fresh cuttings 8 WAP 1S shown 1n

table 4.17_.5%.
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129

effect of rooting medium x variety on apical
shoot length (cm) at SWAP 1in fresh cutting
experiment during 1992 dry season

100 percent of Component percent
Main Ir. Grit Sand Sawdust  Rice-hull Top Soil 37.5 25.0 12.5 Neans
Sub. fr. F.Y.N. i1.5 25.0 12.5 8t 0.60
Sand 25.0 50.0 15.0
.  Anab-e-Shahi 2.33et 4.33c-¢ 1.58t 1.00t 1.03f 2.33et 1.63f 2.04b-d
7. @nab x Awer Sed. 3.S8c-f 17.80ab  4.87c-f 1.B3f 5.53c-t  1.10f 16.972a  6.66a
3. Bang. Blue 3.75¢-t  1.63f 2.75¢-t 1.08t 2.63d-t 2.32et 1.7~ 3.13bc
4. Bl Hambourg 5.85c-f 3.67c-f  4.47c-f 1.50f S.71c-f  1.00f 6.57c~f 3.80b
5. Cardinal 1.08f 1.00t 1.00t 1.00f 2.15¢ 1.00f 1.00t 1.18¢cd
6. Catamaba 2.62d-t  3.25¢c-f I.07c~t 1.08f 1.30t 1.00f B.43b-d  2.98b-d
7.  Ex-laria Bl. 1.50¢ 1.42f 2.271ef  1.00f 1.85¢ 1.25¢ ?.28ef  1.65¢cd
B. WKM7 7.108t  1.00t 3.00c-f 7.83d-f 7.17et  1.00% 3.75¢-t  2.27b-d
9.  Regina 1.00f 4. 30c-f 1.58¢t 2.15d-t 1.03f 1.00f 1.42¢ 1.870-d
10, The. Seedless 1.00f 1.00f 1.08f 1.00t 1.00f 1.00% 1.00t 1.01d
11. Queen Golden 1.95ef 1.83¢ 6.75¢c-f  2.5Bef 1.42¢f 2.47ef B.77bc J.670
Intaraction SE* 1.8l
Hean 2.250 1.1% 2.96b 1.61b 2.350 1.40b 5.3%
SE+ 0.60

Means followed by the same latter(s) within a treatmeent group for a particular character are nat
significant statistically at 5 percent probahility.
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shoot

experiment during 1992 dry season

effect of rooting medium x variety on apical

length (cm) at 8WAP in fresh cutting

100 parcent ot Componant percent
Main Ir. erit Sand Sawdust  Rice-hull Top Sorl 37.5 25.0 12.5 Means
Sub. Ir. F.Y.N 31.5 25.0 17.5 SEt 0.77
Sand 250 500 75.0
1. Anab-e-Shahi 1.50g 3.33e-g  1.13g 1,009 ?.Ble-g  2.65e-g 2.50e-g 2.l4de
2. Anab x Amer Sed. 4.67d-g 16.17ab  6.07d-g 3.48e-g 5.82d-g 7.03fg 70.78a B.43a
3. Bang. Blue 5.45d-f 1.71fg 4.13d-g 1.6g 3.03e-g 1.83g 9.85b-8 4.050-d
4. Bl. Hambaurg 4.32d~g 5.42d-g 5.00d-g 2.1le-q 5.13a-g 1.00g  9.23b-f 4.45b-d
5. Cardinal 1.33¢g 1.00g 1.00g 1.00g 1.60g 1.00g 1.00g 1.05¢
6. Catawaba 3.35%e~g 8.33c-g 5.83d-g 3.dde-g 1.35¢ 1.35¢  11.67b-d S5.05bc
7. Ex-laria Bl. 1.30¢ 1.00g 1.83fg 1.27¢ 2.111g 1.00g 1.00g 1.36e
B MKN-T 2.25%-9 1.00g S.11d~g 3.12e-g 1.671g 1.08g  4.33d-g 7.66c-e
9. Reginz 1.83tg  6.22d-q 1.33g 2.Ble-g 1.33g 1.00g 1.00g 2.22de
10. Tha. Seedless 1.00g 1.00g 1.00g 1.00g 1.00g 1.00g 1.00g 1.00e
11. Queen Golden 2.00fg  1.60fqg 6.43d-g 8.7%c-g 1.43g 3.788-0 14.422-d 5.34b
interaction S€* Z.1i
Rean 2.644bc 4.26b 1.596¢ 2.66bc 2.43bc 1.57c 6.98a
SEt 0.80

Means followed by the same letter(s) within a treatment group
significant statistically at S percent probability.

for a particular

charactar are not



131

The response due to media and varieties were bhighly

significant. whan the rooting media means were clnsely
examined, PMIII was observed to produce the longest apical
shnoots

Wwhen varietal means were compared, Anab x American gave

highest apical shoot langth, this was virz by Quesan goldean,

which produced statistically same apical shoot length as
Catawaba, Black hamburagh and Bangalore blue which
constituted a non si1gnificant group. The 1nteraction

batwean rooting maedia and variaties was highly <si1gnifticant.
when diffarent wvarilieties were examined 1n the same media,
differantial rasponses wearea recorded 1n PMII1 and sand.

when the same variety was compared 1n relation to ditfferent

madia, thae varieties Bangalore blue, Anab x American, Rlack
hamburgh, Catawaba and Quean golden gave differential
responsas 1n different rooting substrates. Longar aplcal
shoots waere obtained 1n rooting media x varietal combination

of Anab x Amarican hybrid in PMII1I and sand and Quean goldan

in PMILL.

4.17.4. Apical shoot length in fresh cutting experimant at 11 WAF

labtla 4.17 . 4 shows the effect ot rooting madia, varieties and

their interactions an apical shaot length 1n fresh cuttings,
11 WAP . The affect due to madia and wvarieties wera highly
significant. when the rooting media means compared, 1t was

observad that PMII1 gave highar apical shoot length than all

other madia undar trial except sand.




Tahla 4.17.4

Effect of rooting medium x variaty on

shoot

1

langth

32

(cm) at 11WAP in

axpariment during 1992 dry season

106 percent of

Componant psrcent

apical

frash cutting

Naip Tr. eérit Sand Sawdust  Rice-huil 37.% 25.0 17.5 Heand
Sub. Ir. 3.5 2.0 12.5 SEt 0,99
25.0 50.0 5.0
!, Apab-g-Shahi 1.98ef 4.504-f 1.00f t.o0f 6.67d-f 4 &12-f 64.97d-f J.B3b-d
2. #nzb x Amer Sad. &.67d-f  18.58a-c  5.00d-f &6.97d-f $.82d~f 2.3%f 23.20a 9.85%2
3. Bang. 8lus &.180-f  2.60ef B.00d-t  7.00ef 4.12d-F  3.t7ef  13.27b-¢  S.10b
4. B). Hasbourg 1.05d-f B.73d-f g.52d-f 5 28d-f 5.40d-f  1.00f B.78¢-f 6. 40b
5. Cardinal I.7%ef 1.00f L.00¢ 2.33ef 4.B3d-t .00t 1.00f 1.95d
6. Catawaba 2.1%f  10.95c-e 6.28d-f 5_88d-f 1.578f L.00T  10.67c-f  5.5%c
7. Ex-laria B). 2.51at z.33af 1.B3af L.aof 2.95ef t.0Bf 1.00f t.B2d
B MIN-? i.58¢-f 3.t7ef 7.320-¢  4.13d-f I.43ef 1.00f P 7g-f 4.26b-d
§. Regina t.67ef  5.%0d-¢ 1838t 4. 42d-f 1.00f (.00 1.00f 2.86cd
te. Tha. Seedless i.00f 1.00f 1.00f L.cof 1.00f 1.00t 1.00f 1.00d
It. Quean Golden 1.53¢f  3.18af 5.50d-f  10.08¢~f 1.00f y.00f  20.3%ab  6.i7h
T sactimse e
Kean 3.39be  5.63zb 4.30bc  3.97bc 3.83bc  1.46c  B.8632
SE+ 0.9%

Means follawed by the same letter(s) withip a treatwent group

significant statistically at 5 parcent prohability.

for a particular character are na
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Whan the wvarietal means were considered, Anab x American was
found to produce  longer apicatl shoots than all other
variatiss under trial.

Thea interaction between rooting media and varieties
was zlso highly significant whan same madium was considered
with respact to differnt varietiass, there was differential
respnonsas in PMIT]  and sand. Whan tha same wvarilety was
critically examined in relation to differsnt media,

Anab x Amarican hybrid and variaties Bangalore blua, Catawaba
and Queen golden responded differentially to rooting media.
Longar apical shoots were producad in rooting

media x wvarietal combination of Anab x American. fn PMIIL
and sand, GQuean goltden in PMIII which constitutad a non

significant group.

4_.17.5. Apical shoat length in 3 weeks callused expariment at 2 wi

Tabla 4.17.5% shows the effect of rooting media, varietiaes and
thair interactions on apical shoot length of 3 weaks callus
cUtting, 2 WAP.

The effect dua to rooting media and varieties was
significant at % and 1% levals respactively. when the media
means ware compared, grit was observed to vield longer apical
shoot than all othar substrates under trial axcept PMs 11,

Il and sancd.



fable 4.17.5 Effect of rooting medium x varisty on apical
shoot. length (cm) at 2 weeks after planting 1N

3 weeks callused cutting trial during 1992 dry

seasan.
100 percent of Component percent
Main Ir Grit Sand Samdust Rice-hul! Top So01l 37.5 25.0 12.3 Means
Syb. Ir F.Y.M 355 25.0 12.5 SE+ 0.07
Sand 25.0 50.0 15.0

l.  Anab-e-Shahi 1.00d  1.00d 1.00d  1.00¢ " 1004  1.004 1.00d 11.00b
fAnab x Amer Sed 1.08d 1.20cd |.0Bd 1.00d 1.08a Z.0Ba | .08d 1.73ab

L Bang. Blue 1.072d | .00d 1.000 1.00d 1.00a 1.00a 1.00d 0.01b

4 B1. Hambourg | .00d 1.33b-4d 1.00d 1.00d 1.10d 1.00d |.78a-c 1.17ab

5 Cardinal 1.00d | .00d 1.00d 1.00d |.00d | .00d 1.00d 1.00b
Catawaba 2.08a 1.13d 1.00d 1.00d | .00d 1.00d 1.004 1.17ab
Ex-Iar1a Bl | .00d 1.00d 1.000 1.00d 1.00d 1.00a 1.004d |.00b

4 MEN-7 |.58a-d 1.0Bd 1.03d 1.05d |.00d 1.90ab 1.33b-d 1.78a

9 Regina |.00d }.00d 1.00a 1.00d 1.00a |.00d 1.00d 1.00b

10. The. Seedless |.00d |.00d 1.05d 00d 1.00d 1 .00d 1.00d 1.01b

11 Queen Golden 1.23cd 1.004 | .00a | .00a |.00d 1.004d 1.00d | .05%d
Mean E iﬁa 1.07a-c 1.02b¢ :.Dlt - 1.02bc __.! 18ab 1.11a-¢

Stt 0.05

Means followed by the same letter(s) within a treatsent group for a particular character are not
signiticant statistically at 5 percent probability
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Aamong  variatias, MKM-7 gave longer apical shoots than
atl othear variestias tasted axcept Anab x American seedling,
Black hamburgh, Catawaba ang Queen golden. The Iinteractions
berwaen rooting madia and varieties was highly significant.
Whan the sama madium was comparad 1in relation to  Lhe
ditffarant varieties used tor thse expeariment, ditfterential
responses  ware racarded for PMII, 111 and grit. whan thea
same variety was studied in relation to different media

Anab  x American hybrid, Bangalore blue, Catawaba, and MKM=7

axhibitad diftarantial reasponsas to rooting media. Longer
basal shoots werae racordad for rooting media x wvaristal
combination af dAnab x american in PMIT, Catawaba 1In grit,
MKM-7 in PMIT, Black bhamburgh in PMIII and MKM-7 1n grit 1in

that order and which constituted a non significant. group.

4.17.6. Apical shoot langth in 3 weeks callused axparimant at 5 W

The affect of rooting media, varieties and thelr interachions
on  apical shoot length ot 3 waeks calius cutting SWAP 1%
shown in table 4.17.6&.

The raspanse due o rooting madia and variaeties wars
found fto ba highly significant. Whan the madia means warea
statistically analvsed, PMIILI, grit and sand were observed to
produce longer apical shoots than all ather madia undar trial
which constitutad another non-significant group.

whan variehal means ware critically examinad,

Aanab x American and Catawaba gave significantly longer apical
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Tabhle 4.17.6 Effect of rooting medium x variety on apical
shoot length (cm) at SWAP in 3 waeeks callusad

cutting experimant during 1992 dry season.

160 percant ot Cosponent parcant
Main Tr. Grit Sand Sawdust  Rice-hull Top Seil 3i.S 5.0 12.5 Neans
Sub. Ir. £.Y N 31.5 250 12.5 sty 0.21

L Sand 75.0 500  75.0

1.  énab~e-Shahi 1.00d L.60d 1.00d 1.004 1.00¢ 1.00¢  1.00d 1.00b
2. Apab x Amer Sed. ?.21cd ?.48b-d t.43d 1.35d t.08d 1.53d 4.25ab 2.06a
3. Bang. five (.37d I.00d [.06¢d 1.004 {.00d 1.00d  [.78cd  [.[&b
4. Bl. Hambourg 1.154 [.11d t.00d 1,004 1.9 1.0Md 3.13a~c  1.58ab
5 Cardinal 1.00d 1.060d t.¢0d 1.004 1.00d 1.00d 1.00d 1.00b
4. Catawaba 4,793 4.75a 2.93a~d 1.40d 1.00d 1.00d 1.60d i.B7a
1. Ex-laria Bl 1.304 1.0ad 1.00d 1.00d 1,004 1.60d }.35d 1.306
: T 1 1, 1.483¢ Z.77a-4d t.3id t.63d 1.004 t 90cd 1.4 1.66ab
9. Regina 1.00d 1.07d 1.00d 1.00d 1.004 1.60d  1.00d 1.040b
10. Thw. Seadless 1.00d t.0o¢ 1.08d 1.00d ]1.00d 1.80d !.60d 1.00h
11. Quesn Goldan t.22d 2.55b-d 1.32d 1.22d 1.00d4 1.06d t.00d 1.473b

-------------------------------------------------------------------------------------------

Interaction SE* 0.55

Mean l.67a  1.63a 1.1 L.l L.1b 114 LM
564 0. 14

#ezns followad by the same letter(s) wilthin a treatmant group for 2 particular charactar ara not
significant statistically at S percent probability.
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shoot than all other varietias under trial axcept MKM-7,
B8lack hamburgh and Queen golden. The intaractions batween
roating media and varietias was also highly significant.
when sama medium was considered 1n rezpect to different
variaeties, thera were differmsntial responses 1n PMIII  and
grit. Whan the same variety was studisd in relation to
difterant madia, the hybrid anab x american and the wvarieties
glack hamburgh and Catawaba rasponded differently to ropting
maedisz. Longer apical shoorts were aobtained trom roocting

media x variatal combination af Catawaba in grit and sand,
Anab x Aamerican hybrid and Black hamburgh in PMIII, and  MKM~7

in sand.

4.17.7. Apical shoot langth in 3 weeks callusad axperimaent

at 8 wWap

The afftact of rooting madia, varietias and their intaractions
on apical shant length aof 3 weeks callus ocutting, BWAP 1is
shown in table 4.17.7.

The rasponse of raocting madia and wvaristifas was
significant at % and 1% lavels respactivealy. Whan the
rooting =substrate means ware critically studied, sand and
grit ware obsarvaed to reasult in longer apical shoots than atl
othar substrates under trial axcept PMIIL and ricehull.

Among varieties, Anab x American saesdling and Catawaba
ware tound to give longer apical shoots than all others
axcapt Black hamburgh and Quean goldan. Tha 1interaction

batwasn raoting madia and varietias was highly significant.
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Table 4.17.7 Effect of rooting medium x variety on apical
shoot length (cm) at B8WAP 1n 3 weeks callused

cutting expariment during 1997 dry season.

100 parcent of Component parcent
Main Ir. Grit Sand Sawdust  Rice-hull Top Seil 37.5 25.0 12.5 Means
Sub. Ir. f.Y.N. 31.5 25.0 12.5 SEt 0.35
Sand 25.0 50.0 15.0
I. Anab-e-Shahi 1.00d 1.00d 1.00d 1.00d [.00d 1.00d [.00d 1.00d
7. Anab x Amer Sed. 3.453a-d 4.97ab 2.83a-d 2.73a-d |.30cd 2.93a-d 4.50a-c 3.17a
3. Bang. Blue 2.0%2a-d 1.00d |.88a-d |.30cd |.00d | .00d 7.03a-d |.4écd
4. Bl. Hambourg 2.85-d 5.08a 1.002 1.85a-d 2.33a-d 1.67b-d 3.68a-d 2.64ab
5. Cardinal 1.00d 1.00d 1.00d 1.00d 1.00d 1.00d 1.00d 1.00d
6. Catawaba 5.322 4 45a-c 1.83a-d 4. 17a-d 1.4%2¢d  1.33cd 1.20cd i.13a
1. Ex-laria 81, 1.00d 1.50d 1.00d 1.00d 1.00d 1.00d 1.08d 1.08d
8. MKe-1 1.58¢cd 2.50a-d 2.0Ba-d 2.173-d 1.00d 2.50a-d¢ 1.7%a-a 1.94b-d
9. Regina 1.00d 1.00d 1.00d4 1.00d 1.00d 1.00d 1.00d 1.00d
10. The. Seadless 1.00d 1.00d 1.00d 1.00d 1.00d 1.00d 1.00d 1.00d
11. Gueen Golden 3.90a-d 3.57a-d 1.43cd 3.85a-d 1.00d 1.00d 1.00d 2.742-c
Interaction SE* 0.93
Mean 2.17a 7.46a 1 .46b 1.89ab 1.190 1.40b 1.75ab
SE4 0.2

Means followed by the same letter(s) within a treatment grosp for a particular charactar ars not
significant statistically at § percent probability.



when the same rooting substrate was considered 1n raspect to
different wvarieties, thare were diffaerential responses 1n
PM111, sand and grit. Whaen the sama variety was considered

1in different media, the varieties Anab x American, Black

hamburgh and Catawaba exhibitad difterential responses Lo
rooting media. Longer apical shoots were recorded 1n
aubstrate x wvarietal combinations of Catawaba 11n all the

madia tested except the three potting mixtures,

Anab x American 1n all the media undar trial except PMI,
Bangalore blue 1n PMIILl, sawdust and grit, Black hamburgh and
PMIT, MKM-7 1n all madia excapt PMl and grit, and Quean

golden 1n ricehull, sand and grat.

4.17.8. Apical shoot length in 3 weeks callused axperiment
at 11 WAP

fable 4.1/7.8 shows the effect of rooting media, variatias and

their 1nteractions on apical shoot length ot 5 weeks callus

cuttings, 11WAP.

The rasponse due to media and varieties was significant
at S and 1% levels respectively. When the rooting substrate
means were cocompared, 1t was observed that grit resultad 1in
signiticantly longer apilcal shoots than all other media
rtested excep ricehull, sand and pmlll.

Among varieties, Anab x American gave longer apical
=hoots than all other varieties under trial except Catawaba.
The 1nteractions batween rooking madia and varietiss wWwas

highly signifticant. When the same medium was studied 1n
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Table 4.17.8 Effect of rooting medium x variaty on apical
shoot length {(cm) at 11WAP in 3 weeks callused

cutting experiment during 1992 dry season.

100 percent of Component percent
Main Tr. erit Sand Sawdust  Rice-hull Top Soil 37.5 25.0 12.5 Means
Sub. Ir. fF.Y.K. 31.5 25.0 12.5 SEt 0.42
Sand 25.0 50.0 15.0

1. Anab-e-Shah 1.00f 1.00% 1.00t 1.00t 1.00t 1.00f 1.00t 1.00e
2.  Anab x Amer Sed. 6.50a-d 7.02a-c 4.50a-f  3.27c-f 1.00f  3.33c-f 4.50a-f 4.30a
3. Bang. Blue 4.03a-f 1.00f 1.00f 1.40¢ 2.37at  1.00f 2. 43at 1.99¢c-e
4. Bl Hasbourg 3.17e-f 2.97c-f 1.00f 2.7%f 1.00f 2.25f 4.13a-f  2.80b-d
S. Cardinal 1.00f 1.00f 1.00f 1.00¢ 1.00t 1.00f 1.00t 1.00e
6. Catawaba 7.45ab 4.15a-f 2.17et S.47a-e 1.42d-f 1.75d4~f 1.00f 3.54ab
1. Ex-laria Bl. 1.00f 1.00f 1.00¢t 1.00¢ 1.00f 1.17¢ 1.00f 1.02d
8.  MKM-7 1.35¢ 1.00t 2.27et 2.20ef 1.00f  2.71d-f  1.00f 1.65¢c-2
9. Regina 1.00f 1.00t 1.00t 1.00¢f 1.00t  1.00t 1.00t 1.00e
10. Tha. Seedless 1.00f 1.001 1.00t 1.00t 1.00f 1.00t 1.00t 1.00e
11. Queen Golden 31.97b-f  3.08c-f 1.47at B.0Ba 1.00¢ 1.00t 1.00t 2.B0bc

...........................................................................................................

Interaction SE* 1.12
Mean 2.86a 2.302-¢c  1.68bc  2.51ab 1.16c 1.5Tbc  1.77a-c
SE¢ 0.3

Means followed by the same letter(s) within a treatsent group for a particular character are not
significant statistically at 5 percent probability.
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raspect to thea different variseties, theres ware differetial
responsas 1n ricehull, sand and grit. WwWhen the same variely
was considered in relation to different madia, the varieties
fAnab x  Aamarican, Catawaba and Quaan goldean responded
ditfferentially to rooting media. Longer apical =shoots were
produced 1in a rooting medlia x varietal combination ot GQueen
goldan in ricehull, Anab x Ameérican in all the media tasted
axcapt PMT, 11 and ricehull, Rangalore in grit,

#8lack hamburgh in PMITII and Catawaba 1n g@rit, sand and

rice~-hull.

4_17.9. Apical =shoot length in & weeks callused expariment

At 2 WAp

Tablae 4.17.9 shows tha effact of rooting media, varieties and
their interactions on apical shoot length of & waekzs callus
cuttings, ZWaP.

The rasponse dua to media was not significant, however
that due to varieties was significant at %% laval. When the
vartiatal means were cansidared, Anab x Amarican and Catawaba
wera fTound to be at par and gave significantly tonger anical
shoot than all other varieties under trizl which formad a2 non
significant group.

The interaction betwaean rooting madia and varietiaes was
found fto ba highly significant. whan the different varisscies
wera tested in the samp propagating medium, the three potting

mixtures wers found to show differantial responses. Whils



Table 4.17.9
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Effect of rooting medium » variaty an

shoot

langth {(cm) at 2WAP in 3 waseks

apical

cutting experimant during 1992 dry season.

100 percent of

Cosponent. percent

callusad

nain Ir. érit Sand Sandust  Rice-hutl TJop Seit 37.§ 25.0 12.5 Keans
§!ﬂ;.££; F.Y.M. 3.5 25.0 12.5 SEy 0.07
Sand 25.0 50.0Q 15.9
t.  Ansh-a-Shahi l.00c 1.00c 1.00c 1.00c 1.00c t.00c 1.00c 1.00b
7. anab y omer Sad. 1.00c 1.00c 1.00¢ }.a0c .00 1.17c 1.973b 1.553
1. Bang. 8lue 1.00c 1.00¢ 1.00c 1.00c 1.00c i.00c 1.00c 1.00b
4. 8i. Hambaourg 1.00c 1.00c t.00c 1.06¢ 1.37be  1.18c 1.90¢ 1.08b
5. Cardinal t.eoc §.00c 1.00c 1.00c 1.00e 1.00c 1.00c 3. 00b
6. Catawaba 1.00c 1.00c 1.00¢ 1.00c 2.40a 1.87ab 1.00c L.37a
7. Ex-iaria Bl. 1.00c 1.00¢ 1.00c t.o0c L.ode  1.00c 1.00¢ b.00b
8. MiN-} 1.0¢e 1.00c 1.60c 1.¢0c 1.00c .00 1.00¢ 1.00b
9. Regina i.0oc 1.00c 1.90c 1.00c 1.00¢ 1.00c 1.00c 1.000
10. The, Seadless 1.00c 1.00c 1.00c 1.00c 1.00c 1.00c 1.00¢c 1.008
1. Qusen Galden 1.00c 1.00c 1.60c 1.00c 1.25¢c 1.00c 1.00c t.04b
T et s 00T
Mean 1.00 1.00 1.00 1.0 1.18 1.11 .08
SEY 0.08

#aans followad by the same latter{s} within a treatwent group far a particular character are
not gignificant staztistically at 5 percent probability,
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when the same variety was compared 1n relation to different

madia, the varietias Anab x American and Catawaba respondead
differentially to rooting media. tonger apical shoots
rasulted from the rooting media x variatal combination of

Catawaba 1n PMI and [l and Anab x american in PMIII,

4.17.10. aApical shoot length in 6 weeks caliused exparimant

atr 5 WAP

The response of rooting media, varieties and thear
interactions on apical shoot length production 1N 6 waeks
calius cutting, SWAFP 1s shown 1n table 4.17.10.

The effect of media and varieties ware found to be
highly signitfticant. when the rooting media means were
comparead, 1t was observad that PMI gave signiticantly laonger
apical shoot than all other media tested with the exception
of PMIT and TI11.

Among variaties, Anab x American produced longer apical
shoots than all other varietias under trials except MKM-7,
Hlack hamburgh and Catawaba. The interaction between rooting
madia and varieties was also highly signifticant. when
differant wvariatias ware examined 1n the same medium, thare
was no differantial response. In all except tha three
potting mxturas. When the same varlety was studied i1in
ralation to different media, tha hybrid, Anab x amarican and
the wvarieties Black hamburgh, Catawaba and MKM-7 responded
diffarentially to different rooting media. tongar apicatl

shoots were obtained from the rooting media and varietal
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Tabla 4.17.10 Effect of rooting madium x variety on apical
shoot length {(cm) at SWAP in & weeks callused
cutting expariment during 1992 dry season.

100 parcent of Componant percent
Bain Tr. erit Sand Samdust  Rice-huil Top Soil 3.5 25.0 12,5 MBANS
Sub. Tr. F.YN. 3.5 5.0 12.5 SEt 0.1
Sand 25.40 56.0 75.8

I.  #nab-a-Shahi 1.00e 1.008 1.008 1.00s 1.008 1.008 1.00a 1.00c
2. anab x Amer Sad. [.58c-2  |.93a-s 1.008 1.00e 1.670-a 7. 423-4 3.27a {.87a
3. Bang. Blue 1.00e 1.008 1.068 1008 1.008  1.008 1.00a 1.00c
4. Bl Hambourg 1.00e 1.0% i, 00e 1.00e 2.20a2-2 2.4Ba~d 1.05e 1.492-¢
5. Cardinal 1.008 1.008 1.008 1.008 1.00m t.008 1.008 1.00c
6. Catausba 1.008 1.00p i.00e i.00a I.10ab 2.03a-e 1.00m 1.45a-¢
1. Ex-tariz Bl. 1.00e 1.00e 1.008 1.27d8 1.008 1.43c+g 1,008 1.10c
g§. NRA-7 1.39¢c~2 7.002-# 1.00s 1.00a 7.132-8 1.008 2. 1la-¢  l.4lab
g. Rggi na 1.008 1.00a | .00a .00 .00 1.006 [.00a L.80c
10. Thm. Seedlass 1.06e 1.008 1.008 1.00e 1.00a 1.00e 1.00a 1.00p
1i. Quesn §olden 1.004 1.008 1.008 1.008 1.922-8 1.00e 1.0Ds t.1ibe

...........................................................................................................

intecaction SL* ¢.40
Means 1.09¢d  1.2?-d  1.00d 1.02d 1.55a  1.43zb  1.3Ta-c
964 0.09

means followed Dy the same latter(s) within 2 treatment group for 2 particular character are na
gigniticant statistically at 5 percent probability.
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combination ot 4AaAnab x American 1n PMILI, 11 and sand,

Catawaba and Black hamburgh 1n PMI and 11, MKM-7 1n PMs 111,
I and sand and Queen golden 1n PMl.

4.17.11. Apical shoot length 1n & weaks callused axperiment

at 11 WAP

The effect of rooting media, varieties and their 1nteractions
on apical shoot langth production by & weeks callus cuttings,
11 waP 1s shown 1n table 4.17.11

The response dus to media and varietias was signiticant
at. S and 1% levels respectively. When the media means were
caomparad, 1t was abserved that PMI gave signiticantly highear
apical shoot length than all other media under trial except
the othar two potting mixtures and grit.

Among varieties, Anab x American produced apical shoot
tangth which was at par with those ot Catawaba and MKM-7.
The 1interaction between rooting media and wvarieties was
highly significant. when the samea rooting madia was
considered 1n  respect to different varieties, there was
difterantial response 1n all rooting media eaxcept sawdust,
sand ricehull, when the same variety was considered 1n
ralation to different media, the variaeties Anab-e-shahi
Anab x American and MKM-7 1n PMIII and 11, Anab x American 1n

PM1 and 11 and Anab-e-shahil 1n grit.

4._18. Basal shoot length
4.18.1 Basal shoot length in fresh cutting experiment
at 72 wWap

lable 4.18.1 shows tha effect ot rooting madia, varietias and
thalir 1nteractions on basal shoot length ot frash cuttings

2 WAP.



Table 4.17.11
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Effect of rooting medium x variety on apical
shoot iength (cm) at 11WAP in & weeks callused
cutting expaeriment during 1992 dry season.

100 percent of

Companent percent

Main Ir. Grit Sand Sawdust  Rice-hull Top So1l 37.5 25.0 12.5 reans
Sub. Ir. FYm 3.8 25.0 12.5 SE¢ 0.7%
Sand 25.0 50.0 15.0
1 Anab-e-Shah) 4.30a-c 1.00e 1.00e 1.00e 1.00e 1.00e 1.00e 1.00c
2. Anab x Amer Sed. [.08s 1.25de 1.00e i.00e 4.43ab  3.67a-d 2.00c-e 72.61a
I. Bang. Blue 1.00e 1.00e 1.00e 1.00e 1.006 1.00e 1.008 1.0%c
4. Bl. Hambourg 1.008 1.00e 1.00e 1.00e 1.47de  3.18b-e2 1.00e 1.60bc
§.  Cardinal 1.00e 1.00e 1.00e 1.00e 1.00e 1.00e 1.00e 1.00c
6. Catawaba 2.60b-¢ 1.0Bb-e 1.00e 1.008 1.00e 1.42de  1.00e 2.21ab
7. Ex-lara Bl. 1.00s 1.00e 1.008 1.00e 1.00e 1.00e 1.00e 1.23c
8. HEN-7 1.008 1.00e 1.00e 1.00e 1.00e J.87a-¢  5.9% 2.71ab
9. Regina 1.00e 1.00e 1.00e 1.00e 1.00e 1.00e 1.00e 1.00c
10. TIhm. Seedless 1.00e 1.00e 1.00a 1.008 1.00e 1.00e 1.00e 1.00c
11. Queen Galden 1.00e 1.00e 1.00e 1.00e 1.00e 1.30de  1.00e 1.05¢
T henevmse 0
Heans 1.55a-c  1.27bc 1.00c 1.00c 1.B4a 1.65a-c 1.74ab
SEt 0.21

Means followed by the same letter(s) within a treatment group for 2 particular

significant statistically at S percent probability.

character are not




Tahla 4.18.1

Effaect

shont
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langth

of rooting medium x variaty on

{cm) at

aexpariment during 1992

basal
ZWAP in fresh cutting

dry season.

100 percent of Component parcent
Main Tr, Grit sand Sawdust  Rica-hull VYep Seil 37.5 25.0 12.5 Weang
Sub. Tr. F.YN. 31.5 5.0 12.5 SE+ €.23
Sand 5.0 50.9 5.4
1. Anat-8-Shahi 1.33) 2.67d-] 1.50h1 1.00] 2783 7.00f-3 7.08%) 1.8%¢c-e
2. fazh ¥ Amer Sad.  1.5B4-h  §.é7ab 4.472-d 2.33a- 2.83d-7 1.00j 6.834 3.8%
3. Bang. Rlua 2.754~) L.1Mj 2.50d-3 1.17ij ?.33e-] 1.83¢g~j 7.67d-j 2.06b-d
4. B, Hambaurg 3.00c-j 4.08b-f 3.58b-h  Z2.22f-) 1.67h=]  1.00) 4.080-t 2.8%1b
5. Cardinal 1.251j  1.00j 1.00]  1.00j 2.476<F  1.00F  1.08j  1.208f
6. Catawaha L.6Th-3  7.BBe-j  2.97c-j  1.92f-i RS T T W 2.50d-] 2.01c-&
T.  Ex-laria Bl. 1331} 1.47h-] 1.171) 1.003 1.7%91] 1.083 1.00] 1.17ef
8. NKR-7 2.12d-3  1.00j 4.50b-a  2.00f-} 1.003  1.00j  ).4.00b-¢ 2.37bc
9. flegina 1.06§  3.3%c-j 1.33§  1.00§ 1.00j 1.00§ 1.00] 1,364~
10, The. Seedisss £.00) 1.00] 1.00) 1.00j 1.003 1.00) 1.00} t.00t
11. GQueen Coiden 1.331)  2.03f-]  1.50h-j  2.00¢-) 2.00f-3  1.00i 5. 08a-¢  2.14b-d
Interaction SE* 0,42
Neans 1.9k 2.392b 2.33ab  1.5cd }.49b-4 1. t70 2.84a
S+ 0.77

Means followad by the same Eetter{s) within i treatwent group

significant statisticaliy at S percent probability.

for & particular character are not
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The rasponse due to media and variaties was highly
significant. when the rooting media means were objlectively
studied, 1t was observad that PmMIll gave higher basal shoot
length than all other media tested except sand and sawdust.

among varieties, anab * American hvbrid gave
significantly longer basal shoots than all other varieties.

The Iintaractions between propagating media and variegties was

highly si1gnificant. When the different wvariaties were
critically axaminad in the sama madium, thera was
ditfarantial rasponses i1n all the rooting media except PMI,
IT and ricehull. When the same variaty was considered 1n

relation to different media, Anab x Aamerican hybrid,

Black hamburgh, MEKM- 7 and Queen goldan responded
differentially to rooting media. Longer basal shoots were
produced in a rooting madia x varietal combination ot

Anab x american 1n PMIII, sand and sawdust, and Queen golden

in PMIIX.

4.18.2. Basal shoot length in fresh cutting experiment

at 5 wAap

The eafftect of ronting media variaties and theilr 1nteraction
on basal shoot length 1n frash cuttings SWAP 1s shown 1n
table 4.18.2

Neithar rooting media nor varietal means were found to
be signiticant. The interaction between rooting madia and

variaeties was also not statistically significant.
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Table 4.18.2 Effect of rooting medium x variety on basal
shoot length (cm) at SWAP 1in fresh cutting
experiment during 1992 dry season.

100 parcent of Cosponent percent
Main Ir. grit Sand Sawdust  Rice-hull Top Sorl 37.5 25.0 12.5 Means
Sub, Ir. F.Y.0N. 31.5 25.0 12.5 SEt 0.22
Sand 75.0 0.0 15.0

|. Anab-g-Sham 1.00 211 .97 2.00 1.00 1.00 1.17 1.61
2. Anab ¢ fmer Sed. 7.83 7.83 1.08 i.08 1.00 1.08 1.117 2.04
3. Bang. Blue 1.08 1.2% 1.00 1.08 1.53 1.00 1.00 1.15
4. Bl. Hambourg 1.00 2.18 1.08 1.00 1.00 1.00 1.00 1.24
5. Cardinal 1.00 1.00 1.00 1.00 1.30 1.00 1.00 1.04
6. Catawaba 1.00 1.12 1.58 1.08 1.00 1.00 l.08 1.42
1. Ex-laria B1. 1.08 2.75 1.33 1.00 7.08 1.00 217 1.5
B. MEM-] 1.00 1.10 1.08 1.00 1.00 1.92 1.00 1.14
9. Regina 1.08 1.93 1.08 1.00 1.08 1.00 2.50 1.38
10. Tha, Seedless 1.00 1.00 1.08 1.00 1.00 1.00 1.00 1.01
11. Quean Golden 1.00 1.00 1.08 7.42 1.00 7.83 1.00 1.48

-----------------------------------------------------------------------------------------------------------

Interaction SE* 0.59
Heans 1.16 .64 1.49 1.40 1.18 1.26 1.46
SE+ 0.18

Means followed by the sase letter(s) within a treatsent group for a particular character are not
significant statistically at 5 percent probability.
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4.1B.3. Basal shoot langth in fresh culting experiment

at B WAP
Thae eaffact of rooting mediair intaractions on basal shoot length
of fresh cuttings, 8BWAP 1s shown in table 4_ 14,3,

Tha effact dur to rooting maediz and varieties werse hoth nat

significant. The interactions bastwassn rooting media and wvarietlias
was  highly significant. Whan differant varieties ware axamined
in the same propagating madium, there was differantial rasponss
in ricehull, PMIY and I11. On considaring tha same wvariaty 1n
ditterent madia,
Aanabh x americn, Bangalore blua and GQuean goldan respondead
differaentially to the Jdiffaraent media. taonger basal shoot pear
cutting was recorded for the rooting media w varietal combination
of Bangalore blua in PMITI, Queen goldan in PMIT, Aanab x  Amarican
in ricehull, Catawaba in PMIII and

ANab x Aamerican hybrid in sawdust in that ordar.

4.18.4. Basal shoot length in fraesh cutting experimant at 11}
The atfect of rooting meadia, varisties and thaeir intaractions
an  kasal shoot length of ftresh cuttings, 11 WAP 1s  shown in

tabla 4.18. 4.

Thea reaesponse dus Lo media and wvarietias were not
significant. Thae intgaractions btatwean rooting madia and
varistias was however highly significant. When same medium

was considarad viz~-a-viz the diffarant varieties, thara was

differantiatl raesponse in PMIIL, rice-hull and sawdust. When
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Tanla 4.18.3 Effect of rooting medium x variety on basal
shoot langth (cm) at BWAP in fresh cutting
expariment during 1992 dry =aason.

100 parcent of Cocaponent percant
Main Tr. Grit Sand Sawdust  Rice-hull Top Setl 37.5 25.0 12.5 Heang
Sub. Tr. FY 3.5 25.0 12.5 Se+ 0.36
Sand 25.0 50.0 15.0

L. Anab-e-Shahi 1.004 1.87b-¢ 2.7%-¢ 2.33b-d l.00d 1.004 1.00d 1.56
2. Anab x éwer Sed. 2.33b-d I.i7%h-d  4.0723-d {.4&0a-c }_00d i.00d 1.00d Z.45
3. BRang. flus 2.83h-d 1.08d 1.33cd  1.33ed 1.32¢cd  1.00d 6.97a 7.27
4. Bl. Hambourg 1.33cd  3.18b-¢  f.10d 1.00d ).08d 1.00d 1.00b-d 1.67
5. Cardinal 1.00d 1.00d t.00d 1.00d t.1d 1.004 1.00d 1.07
6. Catawaba 1.004 1.926-d L.98b-d 1.00d 1.60d 1.004 4,08a-d L.71L
7. Ex-laria 8l. 1.38cd t.004 t.37cd i.06d £.356-¢ 1.00d 2.00b~d4 1.7
B. HKM-7 t.ood 1.13d 1.50cd |.t5d t. 33ed 1.004 1.00d 1.16
9. Regina 1.00d 2.77k-d 1.00d 1.00d 1.00d 1.004 1.00d 1.18
10, The. Saediess 1.00d 1.00d 1.00d 1.00d 1.004 1.00d 1.00d 1.400
11, Quesen Goldsn 1.00d 1.004 1.134 7.67-d 1.00¢ 4.95ab  1.00d 1.82

...........................................................................................................

Intaraction S€¢ 0.M
Heans [.35 [.69 .66 1.64 1.20 i.56 2.10
SEF 0.2%

Maans failowad by the sase letier(s} within a treatssnt group for 2 particular character ara not
significant statistirally at & perceat probability,
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Table 4.18_4 Effect of rooting medium x variety on basal
shnot Jlength (em) at 11WAP in fresh cutting

expariment during 1992 dry ssason.

140 percant of Cospanaat percant
Main Tr. Grit Sand Sawdust  Rice-hull TYop Soil 37.5 25.0 12.5 Haans
Sub. Tr. f.YN i1.5 5.0 12.5 it .41
Sand 25 0 50.0 15.4
1.  #nab-eg-Shahi 1.00d 2.00b-d I.178-¢ 1.00d Z.50b-d 1.00d L.00d 1.61
2. hngb x Amsr Sad.  ).03d 2.93b-4 5.6Ja-c 5.70ab 1.004 L.ood 2.00b-¢ 2.67
3. BRang. Rlua 1.25¢cd 1.50cd 1.00d 1.00d 3.476-d 1.00d 1.80a 7.46
4. Bl. Hambourg t.50cd  3.00b-¢  1.35¢d  1.1Md 1.004 1.eod  3.75h-¢  1.82
5. Cardinal 1.33cd }.00d 1.00d 1.00d L.804 t.00d 1.00d 1.0%
6. Catawaba i.GGd 1. Mcd 2.100-d I.00d 1.00d t.10d 4.503-¢ i.17
t.  Ex-laria R]. t.75cd 1.83b-d 1.67¢cd 1.25¢cd 2.6Th-d 1.00d 1.00¢ 1.63
B, MEN-7 1.00d 1.33cd 1.58cd l.23cd 4.173-d 1.00d 1.33cd 1.6R
9. Ragina b.00d 7.675-¢ 1.00d l.00d 1.004 1.00d 1.004 1.4
10. Tha. Seedless 1.00¢ 1.00d 1.004 1.004 1.00d 1.00d 1,004 t.00
11. fuesn Golden 1.00d 1.004 |.22cd 31.35h-d 1.00d 1 _00d 1,004 1.97
Intaractian S€¢ 1.07
Means 1.27 1.8 1.8% 1.71 1.82 1.4t 2.3
SE+ 0.3l

meant fallowed by the same letter(s) within a treatmant grovp for a particular character are nat
significant statistically at 5 percent probability.
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tha «ama variaebty was considered in relation to diffarant
madia, anab x American hybrid and Bangalore blue responded
differantly tao rooting media. Longer bagal shoot were
producad i1n rooting media X varigatal combinations ot
Bangalore blue in PM{1] which was statigstically same as

Anab x amarican Iin rice-huill and sawdust, Catawaba in PMILI

and MKM-7 1n PM{ in that order.

4 _18.5. Bazal shoot length in 3 waaks callused expariment

at 5 WAP

The effsct of rooting media, varietias and their interactions
on kasal shoot langth of 3 wasks callus outtings, HWAP is
shiown in tabla 4_.18.5.

The aeffect due to media and varieties was significant at
% and 1'% lavels raspectivaly. WKhen the substrate maans ware
compared, 1t was abserved that grit resulted in longer basal
shoots than the three potting mixturas and was at par with
sand, sawdust and ricehull, the latter three with tha threae
poathing mixturas constituted a nop signiticant group.

Among varieties, Catawaba gave significantly same basatl
shoot  length as  MEKM-7, Anab ¥ American hybrid, 8lack
hamburgh, Egangalora biue and (liasn goidan. Tha 1interaction
batwean rooting media x variaties was highly significant..
Whan the diffsrent variaetiss were examinad 1in the same
rooting  madium, thea thraa potting mixturas, sand and

rice-hull resulted in ditfaerantial resposes. When the came
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Tabla 4.18._5 Effect of rooting medium % variety on basal
shoot tength (cm) at SWAP in 3 weaks
calluseded cutting axpariment during 1992 dry

season.
100 percent of Component percent
Main Tr. arit Sand Sawdust  Rice-hull Tap Sail 37.% 2.0 12.5 Heans
Sub. Ir. F.Y.N. 37.5 25.0 12.5 3t 0.2
_Sand 25.0 50.0 75.0
1.  Anah-e-Shahi 1.00c 1.00c 1.00¢ 1.00c 1.00c 1.00¢c 1.00c L.00b
2. Anab x Awer Sed. 2.57a-c 1.43be t.32bc 1.9%a-c i.10¢c 1.00¢  1.3Sbc 1.53ah
3. Bang. Blue 3.18zb 1. 08¢0 1.00¢ 1.35he 1.00c |.00c 1.00c 1.3%ah
4. 81 Hambourg 1.10c 7.60a-c i.00c 1.356¢ 1.40bc 1.3 L .88be 1.5tab
5. Cardinal 1.00c !.00c 1.00¢ 1.00¢ i.00c 1.00c t.Goe {.00k
6. Catauzha 3.Bs5a 2.11a-¢ 3.8% [ 9ii 1.60c 1.00c 1.00¢ 2.00a
T. &x-laria g]. 1.08c t.00c 1.00c 1.22¢c 1.00c L.0oge  1.00c 1.04b
B. HEM-T 7.432~c  1,30bC 1.87bc 1.12c 1.00¢ 1.00c  2.20a~c  ].56ab
3. Regina 1.00c 1.05c i.00c 1.00¢ 117 1.p0e  1.00c 1.0th
10. The. Seedlass 1.00c t.00c 1. 00c 1.00e 1.00c 1.00c t.00c 1.00b
1. @ueen Goldan 1.53¢  l.00c 1.37ke 2.403-¢ 1.00¢ 1.00c 1.00c 1.33ab
T eracen s 0
Maans | .BCa 1.33ab 1.40ab 1.31ab 1.08b 1.07h .27

3et 0.14

Heans followed by tha same letter(s) within a trsatment group for a particelar character are not
significant statistically at 5 percent probability.
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varietiey was studied 1n relation to diffterent media, the
variaeties, Bangalare blue and Catawaba shaowed differantial
responses  to rooting media. Longer basal shoots were
recordad 1n ronting maedia x varietal combination of Catawaba
in grit, sawdust and sand, Anab x American seedliing 1n grit
and ricehull, Bangalore blue 1n grit, £glack hamburgh 1in
sand, MKM-7 1n grit and PMITIT and Queen golden 1n rice-hull.

4.18.6. Basal =shoaot length i1n & weeks calluseded axpariment

at 2 wApP

Table 4.18B.6& shows the eftect of roaoting media, varieties and
their 1nteractions on basal shoot length production 1in & weaks
callus cuttings 2WAP.

The effects due fo rooting media and variefbties ware both
not signiticant. The 1nteraction batween rooting media and
varieties was highly signifticant. When the same medium was
considared wviz-a-virz tha diffarant variaties thara was no
adi1frterantial response  1n all except PMI and 111. when the
same variety was axaminad 1n difterent media, the varieties
Anab x Amearican, and MKM-7 showed difftarential raspansas  to
rooting madia. Longar basal shoots resultad from the rooting
media x varietal combinatiaon aor MKM-7 1n PMIII and

Anab x American 1n FMIl .



Table 4.18.6

effect
shoot
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of raoting medium x varisty on
langth {cm)

190 parcent of

at

2WaP

Camponsent percent

bazal
in & weeks
callusaded cutting experiment during 1992 dry
sgasan.

Nain 1r, Grit Sand Sawdust  Rica-huli Top Sail 37.5 75.0 12.§ Neans
Sub. ir. F.Y.M. 0 37.8 5.0 12.5 5€+ 0.12
Sand 25.0 50.0 75.0
I.  Anab-e-Shahi i.00¢ {.00c 1.00c i.40c 1.60c i.40c 1.60c i.60
2. #nab ¥ Amer Sed. 1.00c t.00c 1.00c 1.00c 2.78ab t.00c k.Q0c 1.18
3. Bang. 8lue 1.00c¢ 1.00c 1.00¢ 1.00¢ 1.00¢c 1.00¢ 1.00 1.00
4, B1. Hambourg 1.00¢ 1.00c 1.00c 1.00¢ 1.00¢ }.00c 1.00¢c 1.00
5. Cardinal 1.006 1.00e 1.00c 1.00c 1.00c 1.00c [.06c 1.00
&. Catawaba 1.00e 1.00¢c 1.00c t.00c 2.00bc  1.00c 1.400c 114
T.  Ex-faria 8). 1.00c 1.80c 1.00¢ 1.00¢c 1.00c 1.00c 1.00c 1.04
B. MWiW-? 1.00c 1.00c 1.00c 1.00g 1.00z Z.Gdbe 3.3 1,49
9. Regina 1.00c 1.00c F.00c {.00¢ 1.00c t.00¢c t.g6c 1.00
10. Tha. Seedlsss 1.00c 1.00¢ 1.00c 1.00¢ 1.0Mc L.00c b.0ge 1,00
11, Queen Golden t.00c {.00c 1.00¢ 1.0dc 1.00c I.00c i.00c 1.00
T T st st s
frans [.04 1.0¢ 1.00 1.06 1.2t 1.0 L
8E¢ 0.10

Neans followed by the sama latter(s) within a treatwent group for a particular charactar are not

gignificant statistically at S parcent pronahility.
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4.18.7. 8asal shoot length in é weeks calluseded axpariment

at B wWaP

The effect ot rooting media, varietias and their 1nteractions
on basal shoot length 1n & weeks callus cuttings 8WAP 1s

shown 1n tablae 4.18.7.

The response due ta madla and wvarieties was nat
signiticant and highly significant respectively. when tha
variatiaes ware considaered, Catawaba was ftound to praduce
significantly langer basal shoot than all other variaties

undar trial except Anab x American hybrid and MKM-7.

The 11nteraction between rooting madia and variatias was

found to be highly significant. When the same media was
studiad 1n respact ot differant variatias, there was no
differential response 1n all the media except PMIII. When

the same variety was analysad 1n relation to difterant media,
only the variety MKM-7 responded ditferantially to different
rooting media x varietal combinations ot MKM-7 in PMIIIL,

Anab % American 1n PMI and grit, Anab-e-=shahi 1n grit and
Catawaba in grit, sand and PMI which constituted a nan

signiticant group.



Tabias 4.18.7 €ffact of rooting madium x variaty on basal
shoot length (cm) at BWAP in &6 wasks

calluseded cutting expariment during 1992 dry

sSeason.
100 percant of Campignent percent
#ain Tr, Grit Sand Sawdust  Rice~huil Top So1l 7.5 25.0 12.5 Means
Sub. Ir. f.YN, 31.5 25.0 12.% Set 0.75
Sand 25.0 5¢.4 5.8
[. #nab-e-Shahi 3.70ah 1.00b 1.00b 1.0k 1.00b | .00k 1.00b 1.40be
?.  Anab x fpar Sed. 7.5¢ah 1,43 1.06b t.40h 1.78«b  1.98b 1.870 1,903
I, gang. fAlue i.00b 1.00b 1.00b 1.00b 1.00b 1.08b 1.00b i.00c
4. Bl. Hambourg 1.00b 1.06b 1.00b 1.00b .37 1.70b 1.30b t.20bC
5. Cardinal 1.00b 1.00b 1.00b 1.00k .00k ).00b 1.00b 100
6. Catamaba 1.97ab 3.07ahb 1.00b .00t 3.50ab 1.30b 1.976 7.26a
1. Ex-iaria 8l. 1.00b 1.40b 1.00b L.o0b 1.00b 1.00b 1.00b 1.00¢
8. NKA-7 1.00b 1.0Db 1.00b 1.00b 1.00b 1.00b 5.68a t.61a-c
9. Ragina t.00b 1.00h 1.00b t.dae 1.00b 1.008 1.00b 1.60¢
16. Thw. Sasdless 1.00b 1.06h 1.00b i.00h t.00b !.00b 1.00b L .00c
it. Quean €olden 1.00b 1.00b 1.00b 1.00b I.¢0b 1.00b 1.00b 1.00c
T T Nt s 0T
Means 1.86 1.20 .00 i.00 i.51 1.18 1.42

SE+ .72

Beans followed by the sawe latter{s) within 4 Lreatsent group far 2a particular charactar are not
significant statistically at 5 parcent probability.
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4.18.8. Basal shoot length in 6 weeks callused experiment

at 11 WAP

fable 4.18.8 shows the aftect aof rooting media, varieties and
thaeir 1nteractions on basa! shoot length ot & weaks callus

cutrtings, 11 WAP.

The response dua to rooting media and varieties was not
signiticant and significant at 5% lavel raspactively. When
the wvariaetie=s were studied closely, the variety MKM-7 and
Anab x American hybrid gave significantly higher basal shoot
length than all other varieties under trial except Catawaba,

Anab-ae-shah1 and Black hamburgh.

The 1nteraction bertween roorting madia and varighLies was
found to be highly significant. wWhen the sama medium was
considered 1n respect to difterent varieties, thera were no
diffaraential response 1n sand, sawdust and ricehull. whan
the same variety was examinad 1n relation to diftfrerent media,
the wvarieties Anab-e-shahi, Anab X Amarican, and MEM-7
respansed differentially to propagating media. Laongar basal
shoots were obtained 1n rooting maedia x varietral combination
af MKM-7 1n PMITT and (1, Anab x American in PMI and (1,

Anab 1n grit and Black hamburgh 1n PMIT.
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Effact

of

rooting medium x wvariety on
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basal

shoot length {(om) at 11WAP in & wesks callused
cutting expariment during 1992 dry =season.

100 percent of

Componant percent

Main Tr, grit 8and Sawdust  Rice-hull Tap Sgid 37.5 75.0 2.5 Maans
Sub, Ir. FYM. 3.5 250 12.% 8t 0.9
Sand 25.0 56.6 75.4

L. Anab-e-Shahi 4. 30ab 1.00¢ 1.004 1.004 1.004 L. 00d 1.00d 1.47ah
2. Andb v Amer Sed. 1.0Bcd  1.2%cd i.00d l.¢0d .43 1.467a-d  Z.00h-d4  7.043
1. Bang. 8lys 1.00¢ 1.004 §.00d }.obd 1.00d 1.00d 1. 004 1.00b
4. Bl. Hambourg 1. ¢0d 1.00d 1 .00d | 00a 1.42¢cd 1.18a-d 1.00d 1.37ab
§. Cardinal 1.00d 1.00d 1.00d {.00d 1.00d 1.00d 1.004d 1.00b
6. Catamaba 7.60b-d  3.086-d {.00d i.00d [.00d I.42c¢ i.00d 1.5%9ab
7. Ex-laria 8). 1.004 1.004d 1.004 1.004 1.00d t.00d 1.00d 1.000
8. MEM-7 1.00d 1.00d 1.00d 1.008 }.60 3.87a¢  5.9% 2.17a
4. Reginz 1.00d 1.00d {.004 1.00d t.00d 1.004 1.00d 1.00b
10. The. Seadiess 1.00d 1.00d 1.00d t_o0d 1.004 1.04d 1.00d 1,000
1t. Queen &oiden 1.00d 1.00d 1.00d 1.004 t.00d 1.3cd  1.00d 1.045

T st s 0

Mazns 1,45 1.2 £.00 1.00 L.35 1.8 1.54

56 0.74

Means tfollowed by the sage latter{sj within a Lreatment group for a particular

significant statisiically at 5 parcent probability.

charackar are npot
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Caorralation studies

Limple corralation coefficient for fresh cutting experimant
batwean root dry weight., root length, root volume and root
numher along wilth total leat arasa, lteat dry welight and
weight 1oss per cutting were worked out and thae data
presentad in tables 4.19, 4.20, 4.21 for Tresh, 3 and 6
waeks callused exparimants respectivaly. In exparimant
with frash outtings, a oritical analysis ot the data
ravaalaed that root dry weight was significantly associatsad
(at  5%) with root length, and the assoociation was  highly
signiticant (at 1%} with all the aother characters studied
except welight loss psr cdbting which was positive but  not
signiticant statistically. Whan root length was studied,
the association was positive and signifticant with root
voluma and highly significant with all other parameters
studied including weaight loss per cutting. When this
ralationship Was considarsd with roat valume, thea
association was agawn highly signifticant tor all possible
paramaters axcept weight loas, whaere-in 1t was nagative and
not significant. thae association of raot  number  was
paslitive and highly signiticant with leat area and leat dry
waight, and nagative and not significant with waight loss.
The oarrelation of coetfticiant betwesn leat area and !eaf
dry weight was also positive and highly signiticant but

it’s assomiation with weight loss was nagative and not
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Table 4.19 Matrix of correlation coefficient between
root dry weight and othar vagetativa
parameters of grapevine as influenced by
rooting medium and variety in experimant
with fresh cuttings.

Root dry  Root Root Number lotai Leaf dry Weight loss
ue1ght length volune of leaf area weight per cutting
(9] fce)  (wls) roots (nn?) (9) (g)

Root dry weight 1.000

Root length 0.1012 1.000

Root volume 0.4802s 0.10? 1.000

Numbar af roots 0.3702s 0.148%2 0.751%x 1.000

Total leaf area 0.472742 0.0972 0.713ss 0.66288 1.000

Leaf dry weigth 0. 4138 0.113%: 0.697212 (_s4022 0.7871%2 1.000

Weight loss per

cutting 0.019NS 0.124122 -0.045N8  -0.003NS -0.040NS  0.037NS 1.000

NS - Mot significant 2 - Sigatficant at 5% level 27 - Sigmificant at It level

Tabla 4.20 Matrix of carrelation coaefficiaent batwsen roat
dry weight and other vegetative parametars of
grapevine as i1nfluenced by rooting medium and
variety in 3 weaks callused experiment.

foot dry  Root Root Numbar Total teat dry Meight loss
ua1ght length volume of leaft area weight per cutting
(g) {ca) (nls) roots (mn¢) (g) (g)

Root dry weight 1.000

Root length 0.1742 1.000

Root volume 0.6183% 0.2203: 1.000

Number of roots 0.083NS -.040NS  0.016NS 1.000

lotal leat area 0.086NS 0.034NS 0.111# 0.013x8 1.000

Leat dry weigth 014632 0.107% 0.2303s 0.016MS 0.271%: 1.000

Weight loss per

cutting 0.01288 -0.0398S  -0.010NS  0.5472:2 0.06988 0.007N8 1.000

NS - Not significant * - Significant at 5% lavel #2 - Significant at 1% level
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Matrix of correlation coafficient batwesan root
weight and other vegetative parameters of

dry
grapevine

as influenced by roating medium and

variaty in & waaks callused experiment.

Roat dry  Root Raot. Kunbiar Total Leaf dry  Weight toss
welght langth voiuee of leaf arga weight per cutting
{g} {cn) {als) rogts {mw2} (g {g]

Root dry weight 1.000

Root length . 0953 L .0a¢

Root voluwe 0.8491% 0.060NS  1.000

Kunbar of troqts 0.207%x 0.04I8§  0.14B%¢ | 00D

Total leaf area 0.05M8 0.9504% 0. 0IIMS 0.015N5 1.000

Leaf dry weigth &, 054K8 0.BAZXY  Q.048MS  -0.CO9NS  0,B793% 1.000

Neight loss per

tutting 0.19g24 0.108* 0. 147%% 0.758%x 007208 0.03Ms8 t.000

WS - Not significant ¥ - Significant at 5% level *x - Significant at 1% lavel
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si1gnificant. The coefficient of correlation between leaft
dry weight and weight loss per cutting was tound to ba non
si1gniticant, although the association was positive.

whan tha coatficient of correlation were critically
analysed tor the 3 weeks callus exparimant, table 4 .20, the
correlation coefticient was found Lo be ponsitive and highly
signiticant. betwean root dry weight and root length, root

volume and leaft dry weight. And not signiticant for root

numbher , Ieat area and wei1ght loss par cutting, although the
association was positiva. The ratartionship between root
length and (eat dry weight was positive and signmificant,

between ront length and root volume, was also highly
significant. The association between root length and leart
area was positive, waak and not <signitaicant.. ha
coefticiant of root lanth and root number, root length and
waeight loss per cutting were nagative and not signiticant..
Root volume was significantly associated with leat area and
highly signmificant with leaf area and highly significant
with leat dry weight and both were positiva. Association
baetwean root volume and root numbar was not si1gniticant and
root  volume and weight loss per cutting was nagative and
not signiticant. Simple coefficient ot corralation beatweean
root length leat area and leat dry weight were weak and not
signifticant. It'= association with weight 1oss per cutting
was however highly signiticant.. Leaf area was associlated

si1gnificantly at 1% level with leaft dry wei1ght and not



166

CHAPTER S5

DISCUSSION

In atl the periods of callusing, tha hybrid
Anab x Amaerican seediing was found to have an edge over ait
othar wvarieties under trial 1n respect aof the number of
leaves par cutting, total leat area, apical and basal shoot
girth, number of roots, root volume, root tresh and dry
weight., apical and basal shoot lengths, shoot volume, shoot
dry weight and waeight loss par cutting.

when the two varieties Anab-e-shahi1 and American
saedlings were crossed, there was lot of wvigour generated
due to recombination ot genes. This resulted 1n the
formation of a vigorous hybrid which axcels both parants 1n
vegatative and reproductive growth (leat, shoot and root
grawth). Thasa findings are 1n conformity with those of
Anon (1980) and Childer, (1975). Heavier vegetative growth
(lsat, shoot and root weights) recorded for tha hybrid 1=
also 1ndicative of the tact that one ot i1t's parent 18 a
labrusca type of grape which 15 charactaristically more
vigorou=s and wider adaptad compared to the viniftfera grapes
to which most of the other varieties studiad belong.

Potting mixture [11 tavoured most of the parametars
studied 1n the tresh cutting experiment, namaly.- total
leat area per cutting, leat dry and tresh weights, area per

leat, apical and basal shoot girth, number of roots, root
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voluma, ront tresh and dry weights and shoot volums. 1he
tavourahle ettftect ot PMIII on the ararmentioned parametars
may be dus to 1t's good aaration, moderate water holding
capacity and the advantage ot added farm yvard manura (FYM)
which improves fertility and water holding capacity wlthout
compromising aeration and drainage. This agrees with the
work of Fildan and Garner (1940) who reportad that sand and
a mixture of sand and top solvl tavour grape growth and that
the best vinaeyards grow on moderately tertila, well dralnad
cand or gravely loam =01l which contain a good supply of
organic mattar. In fact, Childer (1975) claimed lighter
=andy s01l1 promotes earlier ripening vigorous vagetative
growth and high sugar content ot grapas than heavy solls.
fThe othar media tasted 1n experiment with fresh cuttings,
did not do as well as PMIT1 and sand. Poar pertormanca of
PMI  and [l was due to possession of high bulk density and
low porosity thus impeding root farmation and emergence.
This agrees with thae finding of Komissarov (1964). Grit 1n
addition to the aftormentionad short comings also has low
organic matter content. and low microbial activity as
timiting factors, while sawdust atftaorded tha base ot the
cuttings little aeration for optimum pertarmance.

In the 3 weeks callus trial, the atftfect aof rooting
media on most ot the parameters studied was not
s1gnificant, except 1n the case of basal shoot girth, root

dry weight, shoot fresh and dry weights and weight loss per
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cutting. fFor all the atarmantioned paramaters, excapt tha
lattaer, (weight loss per cutting) ricehull gave better
response  compared to the other media tested. Tha anhanced
parformance of the cuttings propagated in this medium i
attributad to it’s water halding capacity, low bulk dansity
and aeration and s1nce thea cuttings bhad developad
ahbsorptive tissuas called callus through which they ccould
take un water and nutriaents, the water halding capacity of
the medium was zable to enhance the partormanca of  the
cuttings with raspact to the parametear studied. Also thea
adequate aeration drainage and ability te form stable
aggreaegataes all contributad to the remarkable partormanca  of
rica-hull  as a rooting substrata. This i similar to the
findings of Anaon (1980) who claimad that porous madia are
probably bstter than sand because they ratain adequata air
betwean particles and praovide a satisfacrtory air: moistura
retationg  in  the rooting medium over a widar range of
moaistura content., This also agreas with the findings of
Mhah and 0Odilli (1990) and Mba and adesuyi (1990}, The
highest weight oS8 per cutting was recordad in sand and
PMI. This is bacause of low water holding capacity of sand
and poor drainage 1n PMI, causing the sproutad cuttings Lo
cantinue o darive their nutrition from thae stored
phatasynthates 1n tha cuttingg. This i€ 0 bacauss, watear
1% not hald long enough in sand, to allow cutting absorb

dissolved nutrisants. Whila high bulk dansity and poor
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drainage 1in PM1 1impedes root tformation and growth, hence
i1ttle or no roots are available to take up uata; and
nutrient from the rooting medium. Woycickl and lerpinskl
(1957) reported that the relative moisture of =and bhad
markad 1ntluaence on rooting, and that sand with only 25%
watar holding capacity was unsultable for propagating

cuttings since most of tha plants withered 1nspite of
frequent. 1rrigation. They considered rooting madia with
50-75% watar holding capacity the best. In expariment with
& weeks callus cuttings, PMII enhanced better pertarmance
of tha cuttings with respect to tha parametars studied.
Ihis may be due to the high water holding capacity coupled
with tha presance of FYM 1n the medium. The FYM apart from
improving the physical condition of the medium also serves
as eource of trace element=s to the cuttings, which are
rtaken up through the callus. This agrees with the tindings
of Dalrympla (1973) who reportad that plants absorb through
their roots or callus tissuas, virtually all their water,
most of the nutrients and some of the oxygen they utiliza.
It theraetore becomes i1mparativa that an 1deal rooting
madium should be fertile, aarated and ratain adequata
moisture. This 1s also similar to tha findings of 0Olanmiyan
and Fawusi (1990) who reported i1ncreased plant height, leaft
number and total dry waight 1n topsoil and a mixture of
topsoil and poulfry manure. Anab x Aamerican seadling 1in

=and favoured total leat area, apical and basal shoot
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girth, shoot volume, leat dry weight, root volume and root
fresh and dry weights at 11 WAP 1n expariment with fresh
cuttings, while 1n trial with 3 weeks callus cuttings, the
same rooting madium-varietal combinatiaon favoured area par
leaf, basal shoot girth, shoot frash weight, root number
and root fresh weight. 1This 1s due to the hybrid wvigour
exhihited by the planting material and the excellent
physical characteristics (moderate watar holding capacity,
good drainage and aeration) of the medium. Lsaf and root
fresh weights, shoot volume, basal shoot girth of 3 weeks
callus cuttings and total weight loss of & weeks callus
cuttings were found to ba highest 1n Anab x Amearican
propagated 1in grit. In case of the 3 weeks callus
cuttings, the presence of some resarve matarial in the
cuttings and the characteristic vigorous growth of the
hybrid 1s responsible tor theair remarkable partormance
despite the relatively low nutrient status of the medium 1n
aquastion while 1n the 6 wasks callus saxperiment, lass
reserve material 1s present in the cuttings attar callusing
tar 6 weeks (since the canas continue Lo raspire  and
produce roots while wrapped up far callusing), this coupled
with the Jlow nutrient status of the madium and the
characteristic vigorous growth of the hybrid caused much of
the remaining storaed material to be drawn upon, thus

causing considerable weight loss of cuttings.
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Anabh x Amarican propagated in PMIII resuited 1n
highest apical and basal shoot girth, shoot volume and root
dry weight 1n experiment with fresh cuttings and heavier
fresh shoot 1n trial with & weeks callus cuttings. This 1s
attributed to the vigorous growth characteristic of the
hybrid, the influence or 1t’'s labruysca parent, all coupled
with the excellent physical properties of the medium 1in
which 1t 18 propagated, namely good draipage, moderate
water holding capacity and aeration all these enhance root
growth and consequeantly ancouragae  vigorous vagetative
growth. [he added advantage ot tarm yvard manure (FYM) also
ensures that trace alamants which are necessary ftor
vigorous growth are made available to the growing
cuttings. Highest apical shoot girth 1n axperiment with
both ftresh and 3 weaks callus cutktings and root number 1n
fresh cuttings were recordad when Anab x American cuttings
were propagatad 1in sawdust. This 1s due to the adequate
drainage, water holding and friability of the medium which
ancouraged root and shoot growth coupled with the vigour of
the hybrid. Bangalore blue 1n PM1I1 resultad 1n highest
leaf tresh weight and root length 1in trial with frash
cuttings, this 1€ dua to the fact that the variaty balongs
Lo the wvigorous labrusca grape and also the excellent
characteristic of the medium. Quesn golden 1n rice-hull
rasulted 1in higher shoot volume and shoot dry weight of 3

week callus cutting than all other rooting madia x
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varietal combinations, which 1= explainad by tha physical
characteristic and vigour of these elements. Wwhile MKM-7
in PMIIl gave highest shoot volume for cuttings planted
atter & weeks of callusing, this 1s because the variety
balongad to the vigorous tabrusca grape and was grown in  an
axcellant medium with a good water holding capacity, bulk
daensity, porosity, aaration and fertility.

Iin all tha three expariments for all the four periods
of sampling, the hybrid Anab x Amarican seaadling
consistently gave significantly higher number of laaves per
cutting which was howavar at par with other varieties undar
ditferent callusing peariods. In trial with fresh cuttings,
the hybrid was observed to be at par with 8lack hamburgh,
MKM-~7 and Bangalore blua, with 3 weeks callus cuttings,
number of laavas per cutting racorded for Anab x Amarican
was statistically at par with those produced by HBlack
hamburgh and Queen golden, while MKM-7, and Catawaba
performed equally as good as Anab x American with respect
to numbar of leaves par cutting in expariments with 6 waeks
callus cuttings. These could be attributed to tha fact
that all the varieties mentionad balong to the labrusca
type of grape which 1= vegetatively more vigorous as stated
eaarlier than vinitera grapa.

when the rooting media were considared, PMI and [ and
grit were found to favour leat production 2WAP in frash

cuttings. this 18 attributed to the favaourable molisture
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condition at thisa stage, when the formation of root 1s vyet
to take placa.

At S and 11 WaApP, PMILI, and sawdust were found ta have
an edge oavear all othar media testad 1in eaxpariment with
tresh cuttings. This 1= due to the tact that, at this
stage, roats are tormed and a high water holding capacity
hinders respiration of the roots due to lack of aeration
which hindars proper activitias of roots. This agrass with
the ftindings of Dalrymple (1973) and Olaniyan and Fawusi
(1990).

In experiment with 3 weeks callus cuttings, sand,
grit and PMIIl reasultaed in protific leat formation at 2
and S5 WAP. This 1= attributed to their moderate watar
holding ecapacity, (WHC) good drainage, and porosity. This
i€ ei1milar to the tindings of Dalrymple (1973); Odiaka and
Aakoroda (1990) and Otaniyan and Fawusi (1990).

In expariment with 6 weeks callus cutting, MKM-7. In
PMIIl gave higher number ot leaves than othar rooting
media x wvarietal combination At 2 and 11  WAP. ihe
combination also gave significantly high number ot leaves
at. SWAP along with Anab » American 1n PMIL and 11(1. This
phenomanan 18 dua to the labrusca parents and the good
characteristic of the rooting substrate employed.

Data collected tor the four pariods ot sampling for
the three periods of callusing, <show Anab x American

=eaedling to consistently result 1n longar apical shoot..
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THis was howesver found to be statisbicaliy sams with shoot
langth produced by othar variaties undar agiffarsnt
calluring periods. In exparimant with treash cuttings, the
hvbrid gave longest apical shoots at all the 4 periods  of
sampling. In trial with 3 weaks callug ocuttings, thea
varietias Catawaba, Uuesn golden and Black hamburgh wers
pbhservad to yield apical shoots which wara statistically as
long as those of Anab x amarican semadling, while axpariment
with & waeks callus cuttings, show Catawaba and MKM-7 0
parform as good as anab x Aamerican with respect o shoot
langth.

The parformance of &nab % American and the other
varigties could still be attributed to the hybrid vigour
and tha tact that these varieties all belong to the group
of labrusca grapes which are vigorous growars.

Wwhan the rooting media were oonsiderad, PMIi! was
found to have an edge over atl othar media undear trial 1in
tha eaexperiment with fresh cuttings. This is due to better
moistura condition, poragity, drainage and fertility of

this medium which supported the cuttings wail and brought

ot their potantial far vigorous vegetative growbh. in
trial with 3 wesks callus cutting, PMIIT, =and and grit
ancouragad production of longser apical shoot. This could

he attributed to the moderate water holding capacity,
porosity of thess media. Rica-hull was Tound to tavour

apical shoot production at tha later stage of growth
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(11 wap). Thie 1s because of the good porosity, aeration
and stability of the aggregates of this medium which 1is
conducive for root growth, which 1n turn enhances apical
shoot growth. This 18 similar to the finding of Mba and
Odiity (1990} . the cuttings planted had develope
absorptive tissues, through which they could absorb water
and nutriant ftor growth, in & weeks callus cuttings and
s1ncae sand, rice-hull and sawdust do not hold as much water
as the threa paotting media they couldn’t have parformed as
wel l let alone barLtar. Also the presancea of FYm in the
media which supplies trace elements gives an addead
advantage to the potting mixtures.

The hybrid anab ¥ Amarican seadiing 1n PmIlI re<ul ted
1n langar apical shoots in trial with fresh cuttings at all
the s=sampling periods: 2, 5, B and 11 WaApP. This 1s
attributed to the ralatively high vigour of tha hybraid
coupled with the good physical characteristics or the
madium (modarate bulk density, water holding capacity,
fartility, porosity, drainage and aeration) 1in addition,
FYM 1n tha madium serves as a saource of traca alemants.
This agrees with the raesult of experiment conducted by
Qlaniyan and fawusit (1990). In experiment with 3 weaks
calluse cuttings, the variety Catawaba i1n grit gave better
respon=e wilth respact to apical shoot langth at 2, 5 and 8
WAaP, while at 11WaAP, Uuean golden 1n rice-hull gave longer

apical shoot. this is attributad to the genetic
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caompasition of the variaty, hance the vatietias Catawaba
and Wueaan golden may bha vigorous At early and later stages
of their growth. Catawaba in PMI, and both Anab x Amarican
and MKM-7 1in PMIII gave longer shoots at 2, 5 and 11 wap
raspaectivaly in experiment with & weeks callus autting. A
e@aen in the 3 weaek callus axperiment., Catawaba seam to ba a

vigorous variaety aspecially at the sarly stages of growth,
and =since the cuttings had developed absorptive fissues
catiaed callus, the cuthtings might have bean absorbing water
and nutrient through thasa tissues without forming roots,
it after sometime when oot formation begins, the

machanical impedance causad by the compact nature ot PMI,

baging to affect watar and nutriant wuptakea, hanoe
vagatative growth in ganeral and shoat growth 1in
particular. This is 1in conformity with reasult of rasearch

conducted by Schuurman (1971) and Draw and Goss {(1973), who
alsn aobservad a similar trend. At S and 11 WAR, the hybrid
Aanab % American seedling and MKM-7 both bhelonging to  the
vigorous labrusca typae of grape and propagated in PMILI
gave highar shoot langth, The excallent physical
characteristic and the additional advantage of Fym which 1%
a source ot tracs aelamants, is rasponsible {for thig
obhsarvation.

Thae hybrid anab x Amarican gave longest basal shoot 1In
the experimant with fresh cuttings. This is attributaed to

the hybrid wvigour and the labrusca genatic composition.
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Thea media PMITI, sand and sawdust were tound to have an
aedge ovar all othar media undar triat at 2 WAP. The
partfarmance of these media 1s due to their modarate water
faolding capacity drainags and  aeration which eanhancas
vigorous vagetative grawth.

variatal eftect on basal shoot length 1in exparimant
with 3 wasks calius cuttings showad fthe variaties
Anab-e-~shahi, Thompeon sasdless and Regina produced shorter
basal shoot at % WAP when compared wirth othar variaties
under trial. This could be attributed to the fact that the
affarmantionad varieties belong to the Vinifara grapas
which are characteristically less vigorous compared to
labrusca grape. The eftect of medium on baszal shoot langth
at. SWAP in axpariment with 3 weaks callus cuttings showead
grit, sawdust, <Sanad and rice-tuil!l to be battar than the
threse potting mixtures dus to their compactnass, poor
drainage, and aaratiaon. While in experimant with & weeks
callus cuttings, the varieties Anab x american, Catawaba
and MKM-7? wara battar than othar varisties testad with
raspact. to basal shoot length at 8 and 11 Wap, This 1i=
accountad fTar by thae fact that these varieties beilong ta
the iabrusca typa of grapes and also due to thelir genatic
composition. AL PWAP, Anab x American in PMITT yialded
longer bkasal shoot while Rangalore blus 1n the sand medium
gave longer bazxal shoot at 8 and 11 WAP in experimant with

frash cuttings. These may be attributed to tha fact that
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these varieties belong to the vigorous labrusca type of
grapa, couplad with the tavourable rooting medium condition
atforded by PMITI. The variety Bangalore blue was vigorous
at the latar stage. This may he a genetic characteristic
ot the variety.

Catawaba 1n grit and sawdust resulted 1n longer basal
shoots at  SWAP. This may be attributed to tha vigour of
the labrusca parant coup led wilth the good physical
charactaeristic of the medium. The variety MKM-7 1n PMIT1
gave longest basal shoots 1n trials with & weeks callus
cuttings, this may be attributed to tha vigour of wvariety
coupled with the aptimum madium physical characteristics
and tha added advantage of FYM in the medium which also
sarves a source of micronutrient.

Root dry weight was significantly associated either at
S oar 1% levels with roat length 1n all the three
aexparimants, which 1s quite loglical because the longer the
roots, the heavier will ba the dry root weight. When 1it’'s
association was studied 1n ralation to root volume 1t was
highly significant 1n all the three aexperiments which 1s
also quite 1n order, because tha grsater the wvolume of
roots, the higher 1= the root dry weight. The correlation
batwaen raot dry waight and root. number was highiy
significant 1n  two experiments and not sigmfticant 1in
exparimant with 3 weeks callus cuttings. It seams 1n  this

case, that because of the absorptive callus formed 1in
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3 weeks callus cuttings, not much roots wera developed.
The association batwean root dry weight and total leat area
was highly si1gnificant in fresh cuttings and not
significant ftor 32 and 6 weeks callus axparimants. fThis 1s
obvious becausae 1n fresh cuttings the sprouting of buds and
expansion of leaves started much earlier with much of the
resarve material 1n the cutting still 1ntact, whareas 1n
callusing, the bud burst and leat expansion started much
later when some of the resarved material had been deplectad
while callusing. Root dry weight association with laeat dry
weight. was highly significant at 0 and 3 week atter
callusing and not signifticant at 6 weeks callusing.
This 1= al=so laogical, because the buds 1n the 6 waeks
callus expariment weaera dormant for longer time than the
other two expariments and much of the stored ftood might
havea been ussad up, this enaergy 1= availlable for leat
production. Weight loss was not significant for the ftirst
two expariments (0 and 3 week callusing), but was highly
significant at 6 weeks. This 18 because tha cuttings 1n
the exparimant with &6 weeks callus trials, used up lat of
the stored photosynthate present in the cane during thear
prolangad callusing

The =ignificant association ot root length with root
valume i1in fresh cuttings, 1t’'s high signiticanca 1n 5§ weaks
callus experiment and non signiticance 1n & waek callus

trial 1= 1ndicative ot the fact that 1n the lattar case,
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bacause of well daveloped callus, the volume of roots was
much <=malleaer. Association between root length and root
number was highly significant 1n 3 and 6 weeks callus
exparimant.. This =shows that both raot length and root
numbar werae produced more in fresh cuttings. In case of 3
and & waeks callusing, due to presence of callus which
serves as absorptive tissue no significant root length nor
significant numbar of roots were produced.

The coafficient betwean root langth and leat dry
weight weare either significant or highly significant in all
the three experiments which 1s due to tha fact that the
longer the roots, the higher the amount of nutrient uptake,
and hence tha more vigorous the vagetative growth. This

invariably resulted in heavier leaf dry weight.
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CHAPTER &

SUMMARY AND CONCLUSION

Invastigations were carried out at the Institute for
Agricultural Rasearch farm, Samaru, Zaria, during tha 1992
odry .saaamn to detarmine the effect ot saven rooting media
on the roor and shoot growth of elavan varieaties of

grapeving Vitis vinifera L. Thras expariments wara

LB

conductad using fresh, 3 and 6 wesasks callused cuttings.
The rooting media and varieties, constituted the main and
subtraatmants reaspactively. The treatment=s ware laid out
in a split plot design replicataed six times.

The hybrid dnab x Amarican seadling was found to have
an adge over othar variaties tested in total leat arsa,
shoot langth apical and basal shoot girth, numbar ot roots,
root valume, root fresh and dry weaight, shootr volume, shoot
dry weight, weight loss par cutbting, area per leat, laaf
dry weight and numbher of laaves in a3ll the three
axparimants |

Thae rooting madia PMII] was obsearved to rasult in
optimum parformance of the fresh cuttings with respact o
a#ll the paramaters studied. While rice-hul) as raooting
substrated was found to have an sdge ovar other mnadia
tasted in axpariment with 5 weeks callus cuttings. #MIl  was
observad to be batlier than othar madia undar trial in &

waeks callus cuthings.
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Corretation studies revealad a positiva and strong
association between root dry weight with root wvolume and
root tength 1n all the 3 experiments. Assoclation was also
significant and positive betweean root dry weight and npumber
of roots 1n fresh and 3 weeks callus trials. Wwhan the
three callusing periods were compared, the experiment with
tresh cutting were found to pertorm batter than tha other
two experiments 1nvolving 3 and 6 waeks callused cuttings
with respect to most of the parameters studied. This may
be due to the fact that callus tissues formed at the lowar
end of the canes possas corky depasits from phelliogan.
This protective tissues are only slightly permeable to
watar and nutriant. Tharafore even 1f there 1s a wall
developed conductive system, the callus absorbad and
conduct water very poorly into the stem and leaves of thesea
cuttings. This 18 quite insignificant compared with the
amount ot water expended by tha leaves. This 1s similar to

the finding of Komissarov (1964).
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Appendix 1: Meterological components sunshine hours,
minimum and max1mum tempratures and
relative humidity 1in Samaru during the
period of the expariments.

Date Sunshina Temperature(o¢) Ralative humidity (%
hours/day min max 10am 4pm
29/09-5/10/92 9.4 19.7 30.5 66.3 54.4
&/10-12/10 8.8 19,2 31.72 &56 .8 18 .3
13/10-19/10 9.2 10.4 31.5% 63.5 435 .1
20/10-26/10 9.3 18.1 z1.7 55.0 37.7
271/10-2/11 9.4 17.0 31.4 46 .5 29.6
z/11-2/11 9.9 16.0 31.5 0.9 22.6
10/11-16/11 9.9 17.0 1.1 27.0 20.9
17/101-25/11 9.2 18.0 30.5 26.% 20.8
24/11-350/11 9.4 16 .6 30.4 ?25.0 20.0
1/12-7/12 10.0 15.4 30.1 24.0 19.0
B/12-14/12 9.3 15.8 29.5 22.0 17.3
159/12=21/12 9.6 1%5.6& 30.1 19.0 14.9
22/12-28/172 9.0 13.5 29.0 20.2 15.3
29/12-4/1 (93 2il 14.7 29.0 19.7 15.4

Source: Materological Station [nstitute of Agricultural
Research Zaria.
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Appendix 11I: Composition of the rooting media
(maintreatments): (Parcent composition)

Sand  lopsoil FYM = Grait =~ Rice~hull  Sawdust
My (PMIL) 25 37 5 X5
Mz (PMIT) 50 25 25
M3 (PMITT) 75 12.9  12.5
M4 100 -
Me - o 100
Me - - 100
M7 - - 100

appendix [11: Vvarieties (subtreatments)

Sy - Anab-e-shaha

Sa - Aanab x Amel1can =seedling
S3 - Bangalore bluas

Sa - Black hamburah

S« - Cardinal

Se - Catawaba

S = Ex-7Zaria-black

So o MKM- 7

59 = Ragina

Si10 - Nompson seedlass

S11 - Quean goldan.
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when God created tha waorld, He allocataed His blessings 1n
many ways in comprehensible to us that 1t 18 1mpossible
to detaect what decision-making model He appliad 1n
determining who get what, whare and how much and how. o
some, He assigned to swamps. Soma recaivad snow  and
othars the monsoons; some too much water and others, no
watar at all. In the allocation proces one occasionally
susapect that He might have played favourites for a tew

whille some managed to inharit all the natural catamities.




EEY BELTEWVINMG IN YOURSELF and

wOlUUR SPECIAalL DOREAMS

There may be days when yvau waka up in the morning
and things aint tha wuay you had hape they will

he . That's when you bhave to tell yourself that
things will get batter. Thaers are times when
paopla disappoint vou and let vou dawn. But those
are the times when you must remind voursalf ta
trust your own Jjudgaments and apinians. To keap
vyour lifa focusad on believing in yourself and all

that yaou’re capahle of . ... ..__.
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