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INTRODUCTION

Rose, tﬁe ‘Quaen of flowers' is probably the most
important flower crop in the world., Inspite of this, the
research on roses lags behind that on other major flower
crops such as chrysanthemum and carnations, probably bacause

of the experimental difficultias encountersd.

Down through the centuries long age, the writtan
word, the rose of legend has cast its spell, influsncing
man and history. Because, it was known to man from his
firét days, the rose quite naturally became 2 part of core-
monial 1ife. Wo other flower has appeared more frequently
in literature and fow subjects have recoived azs much atte

tion,

The hybrid tea roses, especlally the bicolour and
those bearing bloom 6f orange and apricot shades may take
considerably longsr time to root from cuttings and aré best
budded on to rootstocks. Budding is more certain of success,
though the use of modern hormone preparations now makes 1t
sasy to root cutiings (Genders, 196%), One great advantage
of budding is that 2 strong flowering plant could bas estp-
blished in a perlod slichtly exceeding a year, which is
about half the period taken when propagated from cuttings.



Generally °‘T' budding or shield budding is the method

adopted for roses.

Although some rescarch works have been conducted
on propagation aspects of rose in Indla, the best season
for propagation by budding, particularly the seasons specle
fic to different locations have hot boen worked out. In
commercial practice eventhough rose budding is done throughe
out the year by nursery men and others, there are certaln
spacific periods of the year during which maximum percen=-
tage of succass could be obtalned, The succass vazies from
locality to lecality. The suitable season for budding
should, therefore, be sorted out for cach reglon, The time
and the seasen are not the only factors controlling the
success of budding. The position of bud has profound ine
fluence on the bud take. For the selection of the hest bud,
nursery men have thsir own cholce. Although saveral studles
were conducted on the "position offect" of buds in pruning,
anatomical works and in vitro culture (Zieslin gt al., 1976
and Zamski ot al., 1983), the studies conducted on budding
and successive growth characters of scion are rather meagre
4in spite of the importance, which sre ctherwlse Important

as far as commarcial multiplication of rose is concernad.



The correct stage of bud coupled with optimun environmental
conditions and nutrient status of the plants will bring
about hicher percentage of success in budding.

Tho present study, undertaken to achieve these objace
tives, was corducted at the Dapartment of Horticuliure,
College of Agriculture, Vellavani during 1987, Unlike in
the case of frult trees, very little is known about the
specific bensficial offscts of rose rcotstocks., Research
conducted till date has focused on the practical evaluation
of varioﬁs rooﬁstocks. The rcotsteock recommended for South
Indian conditions *Briar? (Rosa multifiora), has bason selece
ted for the study, Three sclon varieties and five bud
positions cof scion were seiectad for throwing light on posi-
tion effect of varieties. Eventhough past work on the effact
of nutrient status, or carbohydrate znd nitrogen content of
the scion buds and rootstocks on tho success of budding has
bean limited an attempt has been made %o unravel the infore

mation.
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REVIEW OF LITERATURE

Rose &5 an important flower crop which is grouvn
commerclally in several parts of the Country, Much work
has been done on improvement, propagation and management
of the crop. But very little work has baen done on this
crop with regard to the suitability of seasen for budding
in the different localities and on the position effect of
the buds on the success. The available litersturs on proe
pagation aspects of rose and allied crops related to this

study, has beon reviowed here.

Rootstocks

The choice of rootstock 1s an impertant aspect in
the propagation of roses. Swarup (1967) reported that in
South and Eést India, Roga mnltiflora 4s generally used as
the rooctstock for budding of rose variotiss.

Singh (1972) found that, bud take was better on

Hosa bourboniana and Rogsy multifiora than on Bosa moschata.
Bud mortality and bud break were both affected by rootstock,

scion, time of budding and their interactions. Lundstad
(1974) also reported similar resultz., The cultivars he ex-
perimented, flowered prolifically on Resg multiflora cv

Japonica rootstocks,



Pandoy and Sharma (1976) found Rogg multiflora
Thunb {a form of 'Brilar®) to be sﬁperlor in raspect of
bud take, bud sprout, plant vigour and flower bud production
to R. bourbeniana Desp. (Edward, non flowering type) and
R. indica Lour, var. Gdovatg Audr. rootstocks.

Kukhopadhyay and Banlcar {19392) revealed that roses
" budded on R. multiflora rootstocks gave slightly hattor
results than those on Roga jndica with regard to sheet
length, flower number, plant spread and éxport quality
flowers for June and November prunad plants. Lal and Saeth
(1984) confirmed that Rosg myltiflora, is a good rootstock
for budding, which recorded 95 per cent bud take, for cv.
Superstar. On other species, the cultivar recorded 76 to

92 par cent take,
Studies on propagation
Methods

Generally, roses arg propagated by fT°' budding or
shiold budding as establishad by Wolls (195%), Mshlstede
(1557), Miller and Synge (1571), Nanjan gt al., (1971) and
Pal (1972), WVild roses can be propagated by planting the
’cuttings. Rojas in 1972 racommended that for rapid propae
gatlon of rose bushes, easily rooting cuttings of Bosa
multiflora japonica were T budded or shield budded with
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“various rose cultivars and rooted in polythene bags oither

cutside or inside the gresnhouse. Moss and Dalgleish (19852)
recommended propagation of Rosg multiflora rootstock cutt-
ings in a madium consisting of 50:30 paat sand or perlite-
peat moss mixture under mist. Rooted cutitings were potted
individuslly, T=budded and grown in the greenhouse for
producing saleable bushes within a poricd of five months.

Early and continucus removal of rootstock growth
after budding (snagging) stimulated early scion growth in
autumn and the followiny spring whereas later snagging ine
duced more growth in early summer. Reduction of rootsteck
length preduced good scion growth; but not so much as with
its complete removal (Estcout, 1974). Famn gt al,, (1983)
found that the rootstock above the graft must be pruned to
overceme the inhibition of scion apices. The axillary buds
in the rootstocks are necessary for establishmant of adequate
initial root system; but they should be removed early in
the growth cyecle to maximise scilon developmant. and to reduce

the time for production.

Effect of time on propagation
The success of bud take and sprouting of the bud are
largely governed by the timo of budding. Gendars {(1965)



reportad that the budding on the rootstocks commence by
the middle of July and may continue almost till tha ond of
Septembar. The corrsct time of budding will depend mostly
upon the weather conditions, If a periecd of dry weather is
exporienced, successful budding &s difficult. Pal (1972)
reportaed that the bost time for budding in and aroumd

Dalhi is from the end of Cctobar to early March. In places
with a mild climate as in Bangalore, year-round budding can
be practiced. In other areas it iz better to follow the

local oractice,

Kaiti (1974) reported 82 to 93 per cent success when
budiing was done at weokly intervals, during Dacember=
January. Howaver, the percentage of success with floribunds
scions decreasea with later planting dates. An incraase

was noted with hybrid teoa roses.

Nanjan and Kumar (1983) conductsed a twoeyear trial
~at nonthly intorvals with 16 cultivars buddeod by two methods
(T=budding and chip budding) betwaen January and Decembsar

at Yercaud. The éean percentage bud take was over 9) from
January to Juns, Thereafter, the success declined to 52 to
33 per cent in August and Septembar and then, the take rose

againg



Several such studises hava been reported in related

Crops.

Basaci on his studies with stone fruit trees (chezry,
almond, cherry plum, apricot and peach) and pome frult treses
(apple), Syrbu (1973) recommended the optimal time for budde
ing to bs not later than early Auqust and not later than
nideAugust, respectively. Galkina (1979) obsarved that in
apples, bench grafting in Novembesr gave 51.8 per cent good
quality grafts, but grafting in January and March qave only
4l snd 21 per cent, respectively. For Novembef grafts, the
buds viere in a dormant state which ook longsr tims to unite
(21«25 days),

Ugoldk (1981) found that in sour cherry tﬁe success
of budding was greatest {81.4 par cent) for plants budded
on 11th Jflh" and it decreased to 63.% and 41,2 per cent for
treos budded on 24" July ana gt Aygus respectively,
Aswathy et al., (1932) reportad highest/success (46,4 0
83.3 per cent) for walnut on first June, the Plant survival
belng 93 to 100 per cent, For peach, budding from late
to sarly August gave 69 to 82 per cent succesg whereas budda
ing after August .!.Oth gave only 438 tp %3 PEX cent _[' Sheh
bal;ova and Maslova, 1992 7, The best results in pecan :u::-

June



were obtalned (90 per cent), followed by side grafting
(80 per cent) in August (Misra 1983).

The ideal months for veneer grafting of mango in
Taral was found to be Juno to August by Ram and Bist (1982)
during which period 100 per cent taks was observad, The
highest mean success in soft wood grafting of cashaw was
obtained in August (83.66%) and April (83%) and the lowest
(22,33%), in December (Sawke ot gl., 1993). Invorted
T-budding of Kinnow mandarin on Gitrus jambhiri seedling
rootstocks during May gave the highest success of 30 per
coent (Joolka, 1985).

Effect of envirommental fzctors

shippy (1930) conducted detailed studies on the
Influence of environment on callusing of apple cuttings
and grafts. The complete range of temperature permitting
the formation of callus from apple cutiings and grafts was
found to lie batween 0° and 40°%C., At 3-3°C only a small
amount of callus developed during a perlod of several months.
Botwoen 5°C and 329C, the rate of callus formation increasad
and the time elapsing before attaimment of final volume de=-
creased with rise in temperaturé. At tempoeratures sbove
32°C, injury ususlly resulted and at 40°C death of the
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tissues, accompanied by mould formatlon, always occurred
within the first few days, Callusing was accelerated or
rotarded according to the degree and duration of the tempee
rature. Ailr molsture below seaturation was generally found
to be inhibiting in thelr effect on callus formaticon, since
below this point desiccation of the tissues occurred. A
film of water enclosing the cutting, appeared to provide
the most favourable conditlons for bringing about uniform
callusing. Desiccation of callus tissue was accelerated by
increase 4n tempsrature and daecrease in humldity. Proper
aeration was found to be important for cellusing. He found

that these are true for Rgsg spp. also,

Lundstad (1972) studied the effoct of different
climatic conditions {in the open, in & Phytotron or in a
growth room) on the budding of roses on Boga muyltiflora and
Rosa canina vor, Schmlds Ideal., He found that the use of
nlastic tunnels over the plants An the opon for a week bee
fore and four wecks aftor the budding significanily increa-
sed the number of budded plants. In Phytotron, a2lierations
in the temperature after budding resultad in reducesd growth
and bud take on both the rootstocks compared with the controls

at a constant temperature. Two lovels of relative humidity,



40 and 70 por cent, did not show any difference in plant
helght, neck diamoter or shoot length; but hud take was
less with Bosa pultiflora at the lowsr relative humidity.
In a growling room with additional 1llumination, growth was
siight and almost no buds united at 6°C, whereas at 157,

the percentags take was excellent.

Moe {1972) studied the interrelated effects of tompow
rature, day length armd 1ight intensity on the growth and
flowering in roses, and found that increasing thz day length
inhibited bud break while high temperature hestsned 1%,
Ahijer (1973) pointed out that for apple hichest number of
one yesr old trees was obtalned with early budding (end of
July, August) when the sum of active temperatures (above
10°C) during the 29=30 days after budding was 500-733°,

Korobov (1976) budded roses from 10%9 July to 274
Septomber at 10 days interval and the material was anatomie
cally examinad at interval during the autumn. Ue obsorved
that temperaturs batween 16°C and 25°C was optiocum for union

in garden roses.

Buds of the rose ev. Sugandha were budded on Bosa
indica rootstocks in January and the plants were kept under
radlight, clear white Light, diffused sunlight or direct



suntight. The quickest take (3.3 days) and the highest
take (100%) were obtained under direct sunlight., Bud
losses under diffused sunlight, redlight and white light
were 25, %0 and 70 per cent, respectively (Maharana and

Singh, 1978),

Singh at 3l. (1979) ropertad significant positive
correlation of methods, aespecially budding ond inarching,
with mininmun tomporature and rainfall and found that tha
success was retarded where there was departure of any of
the four meteorological indices (maximum temperature, minie
mum temperature, relative humldity, rainfall) €rom the ideal
combinatlion. Savin (193)) conducted experiments in apple
and sour cherries and showad that in apples, the union
between the graft components took place both at low (5°C)
and high (30°%C) tempsratures; but the best resulis wore
obtained by stratifying the grafts at 25°%C to 30%C during
the £irst 4-6 days followad by B=10 days at 5° to 10°C, 1In
sour cherries, union was bast at 2%°C to 30°% and no unton

occurred at temperatures lower than 20°C,

KhosheKhul and Sink (1932) conducted micropropaga~
tion studies on the leaf and stem explants of Rosa manett)
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and Boss hybridg cv. Tropicana on different medias like
furashige and Skoog (MS), Schenk and Hildebrandt (SH) or
Ganberg and watter (1—859). The oxplants were then cultue
red in darkness or light at 26°C, Friable fast growing
callus was evidant after three waocks for both spacies.
Callus initiation occurred fastor in darkness than in
light, but deterlorated when continuocusly subcultursed in
the dark,

Effgct of position of bud

Genders (1965) found that t{he bast buds were those
at the middle of the stem, bsing in just the right comlie
tion. Those at the top of the stem were too advanced while
thoge at the base were not sufficiently mature, Lundstad
(1965) alsc reported, after studylng the offect of source
of budwood in roses, that mature buds appeared to give
better success. Statens (1969) obsserved that the use of
buds of different deqgrees of ripeoness had no clear effect
on the percentage of successful unions; but mature buds
appeared to give the best results, Rupperecht (1971) resore
ted that a careful selection of scion wood from mature
vigorcus mother plants and of buds themselves ensured better

success In budding of roses.



14

Zleslin and Coeworkers in 1976 studied the comaenents
of axillary bud inhibition in rose plants through a series
of four difforent experimonts. In the first experimont
Zieslin and Halevy (1976),various laovels of pruning were
applied io the rose cv, Baccarz under glass and removal of
uppermost bud was found to enhance sprouting of the buds
immodiataly below,

In a second axperiment (Zieslin gt sl. 1976) the
effect of bud position on the ddgree of inhibition was
studiad. They found that the lataral buds at different
positions along the shoots {2nd, 3rd, 4th, Gth or 8th bud
from the bottom up) differed in their ability to sprout,
those lowast on the branch being the most inhibited. The
degree of inhibition differed betweon the threso cultivars
investigated (Baccara, Sonia and Belinda which produced
long, mediumelong and short flowsring shoots, respactively.)

The response wvas similay in the cultivars,

In the third experiment, Zieslin and Halevy (1978)
studied tho effect of stem orientation amd bud position on
the stom on the success rate, by budding in glasshouse rose
cv, Baccara. Laying thalstams horizontally resulted in the
sprouting along the stem of all the upward oriented buds
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and inhibition of tho downward oriented buds, Shoot growth
was Iinternittent, a leng shoot was succeeded by a short
shcot. Upper buds (which were uninhibited in gity) were
inhibited when budded on the basal part of the stem. On
the other hand, basal buds retainsd part of their {inhibi-
tion when they were budded on tho upper part of the stem.

In the fourth experiment, Zieslin st al. (1979)
studied the irhibitory activity of plant extracts. The
stem extracts of the rose, cv. Baccara inhibited sprouting
when applied o the uppermost buds of rosé shoots and alse
pravented slongation of whoeat colecoptiles in bioassay, The
inhibitory activity was proportional to the amount of extrace
ted tissue. Thse level of endogenous shscissic acid (ABA)
was found to be higher in the basal than in the upper part

of the rosé ston.

VanStaden in 1932 studied the transport of zeatin
from the mature leaves, after shoot decapitation. He found
that after shoot decapitation, the cytokinins wers transpore
tad from the subtending lecaves towzrds their axillary buds
in the upper part of the shoots. According to him, this
transport augmented the cytokinins already present in the
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buds and apparently accelerated their growth,

Zameki gt a2l. (1983) conducted detailed studies on
the comparative morphology and anatomy of axillary buds on
a roso sheot. The lateral buds of rose plants (of the
greenhouse cv. Baccara) were scparated into three grouos
according to thelr position in the axils of different leoaves
along ths shoot. The first group of buds, in the axils of
the'uppermost leaves with one or three leaflets bensath the
terminal flowor, were sylleptic ie. they grew continuously
from their in{tiation without pericds of inhibition. Tha
second group of buds in the axils of the lower leaves were
proleptic in that they underwent a pericd of inhibition at
a very early stage, thus doveloping fewer and smaller amounts
of parenchyma cells in the pith. The buds located betwaen
groups, l'and 2 in the axils of soven leaflet leaves and
upper five leaflets were also proleptic; but leaf primordia
continued to form durlng inhibitien. Buds in the axils of
the upper and the lowar flveeleaflet leaves had the same
growth potentiasl.. Howovor, there was one week growth delay
of the lower buds, indicating a strongsr inhibition state of
the bud, The leaves of the lower half of the shoot were

present 25 primordia in the mother bud which produced the
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shoot. This saection contained the inhibilted proleptic
buds, suggasting that the lowar axillary buds were influan~
ced, on formation, by the physiclogical conditiens orevaile
ing 1n the lesaf primordia axils before the bud sprouted,

In the in vitro propagation studies of "Golden Times®
roses, Medoros and Rodriguez (1987) found that nodes taken
from the middle of a shoot gave better results than nodos
from the aplcal or basal parts of the shoot.

In an allied crop a2pple, Dayton (1976) observed the
imnortance of sclon selection for grafting. According to
him, the new growth from the uppoermost bud on each.of the
distal graft sticks did not start growth until 12 days ofter
grafting. Savin (1976) found that in the red leaved Toot-
stock cv. Paradise and the hybrids 57 to 490 and 57 to 146,
take was always batter. when the grafting material was from
the basal part of the shoot. Tho success was poor when the
grafting matorial was obtained from the shoot tips and this
was attributed te their lower starch and higher suger and

water content.

Biomaetrical characters of roses
Haenchen (1967) cbservad that the growth of the budded
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scions was affectad by the varlety, rootstock, the skill of
the budder ete, %With Bosa multiflora roctstaocks, there was
a correlation between the losses occurring during the pericd
hatween budding and lifting of the bushes for sale and the
root collar diamster of the rootstocks at planting. Pal
{1972} pointod out that 1f the leafstalk or petiole drops
off cleanly next to the bud, this is a good indication tha
bud has united, ospecially if the bark plece rotains its
green colour and the bud stays plump. Rojas (1972) studied
the propagstion of bush roses by budding several cultivars
on Roga multiflora rootstock. He found that the first flower
could be expected within eight woaecks of budding.

Malti {1974} observed that the plant height and branch
number increased with later budding dates when budding was
carried out on briar rootstocks at weekly intervals during

December and January.

Bcchor and Mignani {1975) conducted a statistical
study of various paramotors measured on 320 plants cvs,
Carla and Baccara. The studlies showed that the crdsa soctio=
nal area of the main branches, 2.0 c¢m from the point of ine

sertion, was directly correlated with the rumbar of leaves



19

and the total length of the main branchaés, According to
them, this providdd 2 good index of the vegetative develop=
mont of the plank.

The relationship betwesn growth and juvenile period
{number of days from seed germination %o appearance of 2
flowaribud) was studied by de Vries(1976) for three years in
soveral scedlings bred for glasshouse cut flowers. The
average length cof the juvenile period ranged from 32,9 to
24,9 days although some of the seedlings did not produce
flower buds until 54 days after sowing. Compared to the
plants with a long juvenile period, those with a short
juvenile pericd had shorter shoots (both when the apical
flowar bud first appoared and at flowering) ware earlier in
flowering, taller at a given date and ylelded about three

times more cut flowers in six months than the former,

Cockshull and Horridge (1977) found that althouch a
regquirement for a minimum number of loaves with leaflet 1s
needed before flowsring total number of leaf primordia
formed differad, and 1s simply the passage of time, whila
some motabollic change occurs within the shoot. de Vries and
Smeets (1973) found that with increasing irradlance the



Juvenile psriod of the seadlings shortenzd, the plants were
taller at bud formation, first flowering and flower bud
abortion, and the leafarea and the numbar of pétnls greater,
de'Vries et al., (1990) reported that significant differances
occurred among 30 hybrid tea populaticns only in the nusbexr
of days to first flower or shoot length at first flowar.,
The two characteristics wore not influenced by genoctype
tompoerature interactions. Several populations combinad

short number of days to {irst flowsr with long shoot,

Haenchen (1981) tabulated the average plant height
and diameter of 53 hybrid tea rose cultivars, At the first
flowaring in June. the height of the hybrid tea roses range&
from 42 cm to 98 cm. Growth botween the two flowering peaks
ranged from 5 to 48 cm for hybrid tea plants the averags
being 19.2 em. Plant diameter ranged betwaen 39 and 63 cm.
The helght diameter ratio was 1,0:0.5 to 1.0:1,1,

de-Vries and Dubois (1983) conducted studies in three
succaessive years by banch grafting different batches of
hybrid tea rose secedlings selscted for cut rose purposes
onto fosa caning in greenhouse. The early sprouting clones
produced both carlier and more bssal bottom breaks (shoots



emerging from tho base of the main shoot than the late
sprouting clones, Since lateral shoots from bottom breaks
are marketable, this rasulted in a higher number of shoots
harvested in the early varieties., Basal bottom breaks
amergad over a 22«week perlod, starting approximately 14
weaks after sprouting of‘the scion. The possible use of

the time of sprouting of the scion &5 a parametsr for assosse

ing reotstock vigour has besen advocated,

de-Vries and Dubois (1983) in another study found
that the number of bottom breaks was mors in grafted seedle
ings than in ownrooted seedlings. In these studies, they
confirmed the significant positive correlation bastween the
time of sprouting of the scion in the nmursery, the time of
bottom break formation, the number of bottom breaks and the

l )
number of harvested shoots of clones.

de :Vries and Dubois (1924) found that a highly signie
ficant correlstlon existed between the girth at the graft
union and the root weight or the numbar of bottom breaks.
Plant vigour in clones was mainly determined by the scion.
Rootstock-scion relations in rose were similar to those in

apples and cherries. From tho studies, they pointed out



the importance of equllibrium botween aerial and underground
parts in composite plants, and rscommended breeding of rose
rootstocks that promote sclon vigour under various glasse

house conditions.

Haenchen (1935) in a comparative study on the flower-
ing behaviocur of outdoor rose cultivars propagated by cutte
ings and grafting, found that gratfted plants started to
flower Q.48 days earlier, Plants from cuttings had a 1,9l
weok shorter flowering perlod and the flowasr production was
only 74.05 par caont of that of the grafted plents.

Dayton (1976), who condusted scion selection studies
in apple. He found that the subsequent growth of the buds
6n the distal ¢graft sticks were more vigorous and by the
eﬁd of the season their average length was 54 cm compared
with 37 em for those on proximal graft sticks,

Nutrient status with reference to carbohydrate and nitrogen

Tukey and Graeen {1935) studied the gradient composie
tion of rosa shoots from tip to basa, They observed that
shoots of Hesa myltiflora thurab, 100 em in longth, when

cut into 10 cm secticns, showed a gradient of increassing



moisture, ash and total nltrogen content from base to tip,
and a gradlent of decreasing starch content. Sections of
rose stem were raeported with as much as 12,36 per cent starch
and only 0.407 par cent nitrogen on the drybasis; on fresh
welght basis, with as much as 2,4 per cent total nitrogaen

and only 4.71 per cent starch,

Bik (1970) reported that leaf analysis gave 2 better
indication of the flowsr yield. The optimun leaf content of
nitrogen appeared to be 3.8 per cent for good growth of

TOB84S.

In Edward rose, Akbar (1979) observed hichest laaf
nitrogen in April-May (1.85 « 3.36 per cent). The leaf
nitrogen content started decreasing from June, with an ine
crease from September. He racorded a carbohydrate content
ranging from 6,68 to 8.17 per cent which showaed the gradual
increasa from April=May (7.55%) to June=July (8.,17%). In
August-Soptember the carbohydrate content dropped to 7.66
per cent. A ¥ise to 7.75 per cont was observed in Cctober,
The lowest value (6.,68¢) was recorded in Februazry-March,
From these, ha estimated tho leaf C/MN ratic which ranged
from 3.03 to 3,86 per cent (February-March). The C/N ratio
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during February=March was superior to that during the other
months., Durlng April-May, thore was s sudden decline of
leaf C/N ratio (2.82) which bogan to increasse in Juna=July
(3.74) 1e. at peak flowering period,

Johansson (1979) studlied the effect of season on
leaf composition of the floworing shoots in difforent greenw
house rose cultivars, For nitrogen, ths quantity was lower

in the middle of summer and highsr in the spring and autumn,

Mor and Halevy (1979) examined the movement of 14
assimilates from young and masture leaves to young rose
shoots (Rosa hybrida cv. Marimba), After bud break tha
young shoot, especially its 4ip was found to depend for
 4ts supply of assimilates mainly on the matura foliage.
At this stage, the young leaves were powerful sinks and
ratained 97 per cent of their own'photosynthates.

Jacobs gt al. (1980) conducted studiocs on the factors
affecting qu sucrose uptake by single node explants of rose
‘flower stems, They found that initislly the uppermost buds
containad significantly more 140 per unit welght than the
lower cnes (this disgppeared after 72 h); but in stens, 145

concentration was higher in the lower roegion. Accumulation
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of let motabolites was found to be directly related to the
deviation from the direction of gravity. Throe per cont of
the assimilates was found to move mainly to roots. " At a
later stage, just afier the appearance of the floweribud,
most of the leaves on the shoot became a source. The upper
leoaves wsre found to supply assimiletes 4o the flower ‘bud
and to the upper part of the stem., The 140 assimilates fron
tha lower leaves moved in two directions, the largoer part

being directed dovnwards,

In other crops soveral studles have been conducted
on the nutrient content of the leavas. In guava, Chadha
et al. (1973) reported that the leaf nitrogon content in the
non fruiting shoots was more than in the frulting shoots,
Significant differences woere observed hotween the loaf posi-
tion with respect to nitreogen content which was influonced
both by season and by fruitfulness. Pathak and Pandaey (1978)
showad that leaf nitrogen incrsassd from the base to the tip

ef the shoots in mango ev. Dashehari.

Button (1978) in a study on c¢itrus ovular callus,
found that sucrose promoted callus grovith to the greatest

extent followed By glucose, fructoss, lactose, galactose,
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starch, maltese and sorbose in the order. The callus showed
a definite-preference for sucrose over its constituent monoe
saccharides. Kaplankiran et 2l.(1985) found that in eitrus,

reducing sugar, siucrose and total sugar content in ths gclon
and rootstock trunk cortices were higher in winter (January)

than in surmer (Juna).

Khera gt al. (1981) analysed the basal, contral and
aplcal leaves from the current season none=bearing shoots of
the peach cv. Sharbatl at fortnightly intervols betwson early
April and late Septembar, The least variations in nutrient
levels ware observed 1in the central leaves, betwasn early
June and late August. Sandhu and Sinch (1983) analysed the
seasonal changes In the levels of metabolites during dormancy
in sub=tropical peach cv, Sharbati. Total carbohydrates,
total nitrogen and the Ci:N ratio wore determined in tho

shoots during three dormancy phases.
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MATERIALS AND METHODS

Tho presgont investigation was carriaed out to study
tho effect of season and position of bud on the bud take
in budding of rose. Three varieties, viz., Ambassador,
Pink Panther and Princess worae used as scion and briar rose
(Roga multiflora), as the rootstock. The oxperiment was
conducted in the Department of Hortlculture, College of
Agriculture, Vellayani during 1987,

Pot mixture
A standard pot mixture consisting of 1:1:1 parts by
volume of riversand, redloam and dried powdered farm yard

manure was used for growing the plants.

Planting

Cuyttings of Roga muitiflora, 15 cm long, of uniform
age and thickness ware planted in 20 c¢m earthern pois,
Plants were irrigated daily. Three grams of ures was also
applied at woekly intervals to make the plants grow vigorous,

Mother plants of the three sclon varietiss wores maine
tained by reogular watering, manuring, pestlcide application,

pruning otc. to obtaln the rogquizred number of buds.

L]



Exporimental design

The expariment was lald cut as a factorlal experiment
in Completely Randomised Design, with thres varleties and
five positions of bud (position of the hud starting from
tha flowsr downwards in oach sclon shoot), Thus there were
a totsl of fiftaon treatments, renlicated thrice. The

numbar of plants per plot per replication was one,

Troatmonts

1. Rootstock budded with first bud (Pl)

below a flowsr from Ambassador (Vl)

2. o8 9 ye Second bud (Pz)
below a flower from Ambassador (Vl)
3, - 63 third bud (Py)
| bolow a flower from Ambassador (Vi)
4, - e fourth bud (P4)

below a flowsr from Ambassador (V,)
Se 0 s a»  Fifth bud (Pg)

below a flowsr from Ambassador (V)
6. Rootstock budded with first bud (Pl)

below a flower from PinkBanther (V,)
Te o »» s  Second bud (92)

below a flower from PinkPanther (Vz)



3. Rootstock budded with third bud (P,)
balow a flower from Pink Panther (Vz)

9 - e o8 fourth bud (94)
" below a fiawar from Pink Panther (Vo)
10, o, vo  er  fifth bud (Pg)
bolow a flower from Pink Panther (Vz)
11, Rootstock budded with first bud (Pl).
‘ below a flower from Princess {V,)
12, ’ e with second bud (P,)
bolow a flower from Princess (V)
13, . se with third bud (93)
below a flower from Princess (VS)
14, ' s with fourth bud.(P4)
balow a flowoer from Princess (Vé)
15, 4y . es with fifth bud (P,)

balow a flower from Princess (V)
Budding
T=budding was doné ot fortnightly intervals over a
period'of onz year starting from first January 1987 to l&th
Decomber 1987, [ach time, 45 buddings ware done and tho
budding operation was completed before forencon of the fivst

day of the fortnight, ie. every 18t and lﬁﬁh of .each month.
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The combinations in which the buds ware healthy, green and
plump after two weeks of budding were reckoned as succeoss-

ful,

Aftercare

Suckers sprouting from the stock were removed ragu=
larly. The polythene strips covering the buds were remcved
threo wasks aftor budding. Ths stock shoot above the bud
union was reoroved leaving 2 cm above the unicn, after three

weeks of budding.

Metsorologicel parameters

The data on meteorological parsmeters were collectad
dajly from the meteorologlcal observafory in tha campus.,
From the daily mean data tabulated, fortnightly averages
wera computed for the porameters, viz., maximum temnerature,
minimum temperature (both day temperatures), rainfall, rela-
tive humidity and sunshine hours. These parameters ware
oxanined for their possible role in the success of budding.
The data are given in Appendix I.

Obssrvations
Morphological characters

Observations on the morphological characters ware recol=
ded from the date of budding till the second crop ¢f flowering.
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1. Vogetative characters before the appearance of first flower

a) Fall of petiole
Number of days taken for the fall of the petiole,
starting from tho day of budding was counted.

b) Bud emergoence
Number of days from budding to bud burst was rocerded,

¢) Appearance of first leaf
Mumber of days taken for the appearance of the first
leaf in each budded plant was counted,

d) Leaveg til} thes appearénce of first flowsr bud
The number of lcoaves produced 441l the appearance of

tha first flower bud was noted.

@) Helght of the sclion

The heilght of the scion from the bud union to the

first flower bud was racorded.

First flowsr characters

a) First flower bud
Numbar of days taken for the appearance of the first

flowor bud in each budded plant was recorded,
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b) Size of tho first flower |
The diameter of the first flower across the middle

was tzken to indicate the size.

¢) Potals in the first flower
The number of petals in the first flower of each
budded plant was counted.

Subsequent growth and flowering characters

a) Subsequent shoots
The number of shoote produced after the first

flowering was raecorded.

b) Second crop flower bud preduction

The number of second crop of flower buds on the

subsequent shoots was recorded.

c) Appearance of second crop flower buds
The numbsr of days taken for the production of the
socond crop of flower buds from the date of budding was

counted,

d) Petals in subssguent flowers

The number of petals in each flower of the second crop

was counted and averaged.



a) Total height of the plant

The holight of the plant from the soil level %o the
i
tip of the longest shoet after the second crop flowering

was recorded.

Biochemical aspects

The study was 2lso aimed at estimoting the C/MN ratle
and its offect on the bud'itke. Leaf samles were snalysed
at the time of budding. From sach variety, five leaf samoles
vore collected at a time (i.2., for each poéﬁtion of bud),
The laa¥ sampleos were alsc collected from the rootstock at
the tima of budding, They wore analysed for H and CHO cone
tent and the CA! ratioc computed.

1, Total nitrogen content

The methed by Jacksen (1973) was adopted. The plant
samples ware dried, powdered, 0.5 g quantities placed in a
100 ml conical flasks. Concentrated H,50, (10 mi) was added
to each sample and dilgestad, Heating was éontinued £ill the
vhole sample was digested and the content in each flask
turned clear. After cocling, tho digest was made upto 100 ni.
10 m}l of thls selution was then distilled, collecting the
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distiliate in a conlical flask containing 10 ml of 4 per cent
boric acid. The boric acid was then back titrated with a
standard 0.02., At IHCY the end poing, ths groeen colour
changed to blue,

2. Totsl carbohydrate

Thé maﬁhod doscribed by Somogul (1953) was adopted.
The dried and powdered msterial (100 mg) was hydrolysed
with one ml cf 2.9 N analar hydreochloric acid for two hours.
Tho material was filtered, tho filtrate neutrilised with a
pinch of sodium carbonate and clarified with ono ml of
cadmium sulphate solution (26.2 g of cadmium sulphate in
132 ml of N sulphuric acid made up to 1000 ml) and one ml of
0,59 N godium hydroxide solutien. The volume was then made
up to 100 ml and the same aliquot was used for estimatlion
of total carbohydrate.

The neutralized and clarified digest (1.0 ml) was
added to an equal volume of copper reagent and heated in a
boiling waternath for 10 minutes, After cooling the mixture
one ml of Nelson's arsono=molybdate reagent was added %o
dissclve completely the cuprous oxide fqrqu. The solution
was then made upto 50 ml and the intensity of the blue %o
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bluish groen colour was measured in Klett Summerson®s

photoelactric colorimeter using green filter No. 34 against

a suitable blank,

The data were arrived at by comparing

with a standard curve drawn from various concentrations of

glucose solution and exprossed as percentage of carbohydrates.

Reagents

1, Copper reagents

{a)

(b)

(c)

(d)

(e)

Sodiun potassium tartarate (12,0 g) and
anhydrous sodium carbonate (24.0 g) ware
dissolved in 290 nl of water

Copper sulphate (4.0 g) was dissolved
in 40 ml of watar

Solution (B) was added to solution {A).
To this mixture, 16 g of sodium bicarbo=

nate was added

Anhydrous sodium sulphate (182.0 g) was
dissolved in 300 ml of hot water and
bolled o expel the alr

Solution (C) was added to solution (D)
and made upto 1000 ml of stock solution

Solution (A)

Solution (B)

Solution (C)

Solution (D)
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2. Nelson's arseno~molybdate reagent

Ammonium molybdate (25.0 g) wes dissolved in 450 ml
of distilled wator followed by the addition of 21 ml of
analar sulphuric acld, A solution of 3.0 g of sodium
arsenate in 25 ml of water was added to this mixture and

the reagent thus prepared was incubated at 37°C for 48 hours,

The C/N ratio was computed and the values are given

in Appendix Xv.

Statistical analysis

The dota collected were subjected t0 analysis of
variance for the particular design adopted (Panse amd
Sukhatme 1967).

I. Success in budding in different months
The data on budtake percentage with reference tc the
thrao varieties during the different fertnights of the vear

1987 were analysed as follows.

Analysis of variation

Source of variation df

Batween varietles ' 2
Batween fortnights 23
Fortnights % wvorieties A6

Total 71
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The interaction of fortnights (period of budding) x
varieties, was used as the experimental orror for tesiing
thae effect of varietles and fortnights on budiske percen=

~

taga,

II., Effect of envirommental parameters on percentage budtake

The weather parameters were correlated with the mean
budtﬁk; percentage of the three verlcties from January 1937
to Decembsr 1987. The weather parameters in a fortnight
were correlated with the data on mean bud take percantage
during that fortnight (simultansous or lag 0). In addition,
the parameters during the succeeding fortnight (lag +1) and
the preceding fortnight (lag =1) were correlated witth the
data on mean bud take percentage during a particular fort-
night. Similarly, the factors during two fortnight bhefore
the budding and the data on mean bud take percentage during
a particular fortnight were also correlated (lag ~2),

Regression of bud tako percentage on weasther para-
meters was flitted to find cut the dependenco of the factors
on bud take,

Path analysis (Wright, 1%21) was also done wlth lag +1,
lag 0, lag =1 and lag =2, to study the causs and effect relie
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tionship among a system of varliables which will help to
measure the direct influence along cach separate path in
such a system and to find the degree to which the variation

of a glven effact 1s determined by each particular cause.

11I. Analysis of blometrical observations

The data collected for the whole periocd could not be

analysaed sinco some of thas buds falled to taka,

The complete data available for the fortnights start-
ing from September lst to Octobar 1S5th were analyéad in
factorial CaD 4o find out the effect of period of budding
varicties and positions of buds and their interactions on

biometrical characters.

Analysis of varlance

Source : df

Betwoen varieties
Between poslitions
Betwean fortnights
Variety x position
Variely x fortnights
Position x fortnights

o b DN SN

Variety x position x fortnichts 16

Total A4
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Tho sscond order interacticn was used as the

gxperimantal orror.

Correlations were also worked out to find the mutual

relationship boetwaen the thirteen chsracters under study.

v, C/N ratio |

The estimated data on C/N ratie with reference to the
throe varietles during the different fortnights of the year
1947 were analysed as follows. The rootstock was common
and had only one value for C/N ratio, as agalnst five values
for each scion, with respect to the bud positions. Hence,
for easy comparison, the rootstock was considered as a
variety and the C/N ratic of each sclon variaty taken as an

average of the valuaes for the flve bud positions.

Analysis of variance

Source of variation df
Betwaen varietles ' K
Botwoen fortnights 23
Fortnights x variaotics 69

Total 9%




The affect of varletios and fortnights on C/N ratlo
was tested against their interaction.

To determine the offect of C/N ratio on bud take
porcentage, correlations were worked out between the C/N
ratio of rootstock, CAI ratio of the three scion varigties

and the bud take percentage of the threa sclon varieties,

The dats on C/N ratio, percentage N and percentage
CHO cof the five bud positions, of the three scion varleties
for the period Septomber lst to Cctober lﬁth vere analysed
in factorial CRD to determine the offect of season, varie-
ties, bud position and thair intoractions on C/i ratic, N

porcentage and GO percentaga.

Analysis of variance

" Source df

Betweon varleties
Betwesn positions
Betwoen fortnights
Variety x position
Varisty x fortnights
Position % fortnights

w oo B LN

Varlety x position x fortnights 16

Total 44
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RESULTS

The data on the success of budding of three scion
varieties under study, namely, Ambassador (Vi). Pink Panther
(V,) and Princess (Va) during different poriocds of budding
starting from first fortnight of January to second forte
nicht of December 1987 wore analysed statistically to find
out the ideal season for budding.

4,1 Varietal influence on the success of budding

There was no significant difference among the three
variotiss Vl' V2 and V3 in respect of success in budding in
the twentyfour fortnights of the year 1987 (Table 1).

4,2 Gffect of time on the success of budding

The time df budding significantly influencoed the
percentage success in bud take, Maximum bud take percentaée
(97.67 por cent) was recorded when budding was done during
Septomber first fortnight, vhich was on par with the bud
take during September second, October first, August second,
December secord and July first fortnights., The porcentage
bud take was minimum (26.43 per cent) when the plants were
budded during February firat fortnight, which was on par
with that during August {irst, Februery second, March‘first
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Table l. Success in budding in different months during 1987

,No. of nlants

Success in different months (%)

budded for
Menth each variety Ambassador Pink Panther Princess Mean
in a fort- Vl Vs V3
nicht
1st January 15 60.G0 60,60 33.20 51,10
15th January 15 53,30 60,G0 40,00 51.10
lst  February 15 20,G0 33,20 26.GO 26,43
15th February 15 46,G0 40,60 40,00 42,C0
lst March lq 46,00 40,00 46,C0 44,00
15th March 15 33,30 46,G0 53,30 44,21
lst  Aoril 15 60.00 53.30 33.30 48,87
15th April 15 73.00 46.GC0 40.00 53.00
1st  May 15 66.C0 53,30 53,3 57.53
15th May 15 66,.CO 46,00 60.60 57.33
1st June 15 66.C0 60,60 73,C0 66,33
15th June 15 80,00 66.C0 _ 80.C0 75.33
lst  July 15 96.60 73,00 73.00 77.33°
lSth July 15, 26,G0 93.C0 66,C0 61,67
lst August 15 20.G0 40,60 46.G0 35.33
15th August 15 53,20 100.GOo 93,00 82,10
1lst September 15 100.G0O 93,.C0 100.G0 97.67
15th September 15 93,00 80,C0 86.C0 86,33
1st October 15 86,C0 86,C0 80.C0 84,G0
13th October 15 86.C0 60,C0 73.00 73.C0
lst "November 15 60.G0 66.G0 60,C0 62,00 .
15th  November 15 66.C0 53.C0 66.C0 6L.77
lst December 15 60.00 66,60 60,00 62,60
15th December 15 80.GCO 80,G0 86.G0 82,00
Mean 61.51 62,25 61.13

F for varieties
F for fortnights
CD for fortnlghts

-

0,051NS
6,021
20,599

NS Not significant

#*  Significant at 14 lavel
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and March sacond fortnights, April first, January second,
January first and April socond fortnights also were found

t0 bo unsultable for budding. In goneral the perlod from

January to April second fortnight was found to be the most
unsuitable period for budding (Fig. 1).

A clear picture of the results obtained, could be
obtained from the classification givan below,

The periods of budding with their degree of success were

observed to bha as folliows

Bud take Periocds

Abpve 73% June second, July first, August second,
September firast, September sacond, October
first and Decembar second fortnights

50 = TH% January firsgt, January second, April sscond,
May first, May second, Juno first, July second,
Qctober second, November first, Hovember second
 and December first fortnights

Below 50% February first, February second, March firs:,
' March second and August first fortnights
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4,3 Influence of envirommental pazameters on bud take (Fig.2)

4,3,1 Correlation batwesn environmental factors and

percentage bud take

Tho maximum temperature during the succeeding fort-
night of budding (lag +l) showed significant negative corre-
lation with the bud take porcentage (Table 2). Minimunm
temperature, rainfall, relative humidity and sunshine hours
had no significant effect on bud take.

The maximum temperature during the fortnicht of budde
inéiggegld significant negative correlation with the bud take
percentage. Minlmum temperature had no significant effact
on bud take, The rainfall and relative humldity showed
significant positive correlation with the bud take percente
aga, the r»ainfall exhibiting maximum influsnce, Sunshine
hours showed significant negative correlation with the bud

take percentage of the varieties.

The weather parameters during the fortnlght prior te
tha fortnight of budding {lag =!) aexhibited rosults more or
loss similar to those of the current fortnight (lag 0).
Maimum temperature showed significant nogative correlation

with bud take while minimum tempersture exhibited no signi-
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FIG.2. BUD TAKE PERCENTAGE AND WEATHER PARAMETERS DURING 1987,
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Table 2. Effect of weathsr parameters on bud take parcentage

Correlation coefficiants

Factors Succeading Current DPrevicus 2 fortnights
fortnight fortnicht fortnight prior
(lag +1) (1sg 0) (lag =1) (lag =2)
Maxinum

Temperature =0,4392"  «0.4513"  «0.,4823°  =0,2095

Minimum

Temperatura  0.1733 0.0632 0.0353 D.1685
Rainfall 0.3246 0.7400 "  0.0208" 0.5206"
R 91 Bt’.va &% Yy

Humidity 0.3866 0.6407 0.6341 - 0.3710
Sunshina * 0

Hours (3. 3133 «(,5126 «=0,6930 =,4307

# Slgnificant at %% lovel
#* Significant at 1% level
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ficant offect. Rainfall and ralative humidity showed signie
ficant positiva effect on hud take percantage.

Among the weather parameters during the two fort-
nichts prior to budding (lag -2), only rainfall showed
significant positive correlation with the bud take percen-
tage.

4,3,2 Ragression of bud take on weathsr parameters

The regression analysils of bud take percentage on the
weather parameters, indicated that rainfall was the major
factor influencing the bud take,among the flve wsathor parae-
metars studied (Table 3).

4,3.3 Path analysis (Fig. 3)
4,3,3.1 Path ansiysls of lag +)

The qcrrelatlon batwaen bud take and maximun tempera=
ture was negative and significant (r = -0.4392*). Its direct
effect was alsc negative. Indirect eoffect through other
factors such as rainfall, relative humidity and sunshine
hours was negligible. The direct effect accounted for about
79.02 per cont of the total correlation (Table 4).

The correlation hotween bud take and environmental

paramstars like rainfall, rolative humidity and sunshine
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Table 3, Regression of bud take percentage on weather
parzmoters

Regression coefficlients

Factors Sueceeding Current Pravicous 2 fortnights
fortnight fortnight fortnight prior
(lag +1) (lag 0) (lag =1) (lag =2)

Maximum Teme
perature (by) =6.0460"° ~0.15015  1,6440%° 1.9145°8

Minioum Tem= ' .
porsture, (b,)  1.10047°  <0,2288°  L0.5777%5  o.48ad

Ratnfall (bg) -0.0037°°  o,1827" "  o0.,1784"7 " 9. 123843

Relative
hunidity (b,) 0.5706"° 1,008 0.ass® 0,044

Sunshine '
Houre  (bg) 0.6180%° 2.27248%  20,8737°  <0,0229"F

Coofficlent

of determina~

tion (R<2}) 0.488 0,694 G. 703 0,295
Tast of signiw

ficance of o

Ragression (F) 1.13%° 5,49 8,057 1.34205

#*¢  Significant at 1% lesvel
NS HNot signlficant



Table 4. Direct and indirect effects of weather parameters
on bud take percentage (lag +1)

Kaximum Relstive Sunshine Total
Temperaturs Hainfall Humidity Hours correlation
Xy xo X3 Ky
Maximum . : »
Tamporature (Xl) =0,3473 G.0089 0.1272 00,0269 w(}, 4392
Rainfall (X,) 0,2058 «=0.0152 0.165% «0.0346 0.3246
Relative
humidity (X;) 0.1821 «0.0105 0,2432  ~0,0281 0.3885
Sunshing
Hours (24) -0,2137 0.,011% =}, 1553 8.0439 =(,3133

Rosidue = 0,7718 '
Direct offects are underlined
* Significant at 5% leval

8V
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hours was not significant and thelr direct effacts were

also negligible.

4,3.,3,2 Path analysis of lag O

The correlation betwoen bud take and maximum tempe-
rature was negativa and significant (r = «0.4513"). But
the direct offect was noegligible. The maximum indirect
offect was via rainfall («0.4339). This indirect effect
via rainfall of the current fortnight accounted for about
96,14 per cont of the correlation. The indiract efiect via
relative humidity was «0,1517 and via sunshine hours,
r = 0,1674. Tho negative correlation was mainly due to
negative indirect influence via rainfall (Table 5). Corre=-
lation betwsen bud take and rainfall was positive and signi-
flcant (r = 0,7400"") and the direct effect also was positive
and high (0.7333). This correlation was mainly the resultant
of the direct effect of current rainfall. 939.12 per cent of
this correlation is accounted for rainfall. The maximum
indiroct effect was via sunshine hours (=0.214%), The in-
diroct offects via maximum temperature was 0.019% and via
relative humidity, 0.2145,

Correlation between bud take and relative humidity
was positive and significant (r = 0.6407**) and its direct



Table 5, Direct and indirect effects of weather parameters on bud take

percentage (lag 0)

Maximum Relative Sunshine Total
Temparature Rainfall Humidity Hours correlation
X X X X
1 2 3 4

Maximumn »
Temperature (Xl) =0,0339 «,4339 -3:1517 0.1674 «0,4513
Rainfall (X,) 0.0193 0.7338 0,2016 =0,2145 0.7400
Relatlive ' ! o
humnidity (Xa) 0.0174 0.%123 0,23%4 «0.1773 0.6407
Sunshine ) ' .
Hours (X4) «=03.0203 _ -0, 5772 =0, 1876 0,272% «0,5126

Residue = 0,5303

Direct effects aro underlined
# Significant at 53 level
# Significant at 1Y% level

0S8
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offect was also positive (0.2324). However only 45 per cent
of this correlation was attributed by the direct effsct.
Tho maximum indirect effect was via reinfall (0.5123) which
contributed to 79.96 per cent of the correlation. The in-
direct offect via maximum tomperature was 0.0174 and via

sunshine hours, <«0.1773,

Corrolation botween bud take and sunshine hours was
negative ard significant (r = -0.5126*) whoreas the direct
offoct was positive (0,2725). Tho maximum indirect effect
was via rainfall («0,95772) which was higher than the corree
lation. The indirect effect via maximum temperature was
.(=0,0203) and via relative humidity, =0.1876, The negative
correlation may be attribubted through the indirect effect
through rainfall.

The weather parameters accounted about 37 per cent

of the variation on bud take,

4,3,3.3 Path analysis of lag =1

The correlatien batween bud take and maximum tempee
rature was negative and significant (r = -0.4823**). On the
contrary the direct effect was positive and negligible. The
maximum indirect effect was through rainfall (=0.4259). This



Table 6. Direct and indirect effects of weather paraneters on bud tako
percentage (lag 1)
Maximumn Relative Sunshine Total
Temperature Rainfall  Humidity hours COXTE-
X X X X lation
| 1 2 3 &
Haximum ‘ =8
Taemperature (xl) 052 =0, 4257 -0,03183 «(.0576 ~0.4223
Rainfall (xz) -3,0312 00,7190 0.063%1 0.0729 0.8293**
Relative T I
Humidity (X3) =0,0276 0.5022 0.095% 0,0607 00,6341
Sunshine 'Y
Hours (xa) 0.0329 =0, 5667 =0,0651 =0,0923 ~0.6230
Resicdue = 90,5497

Direct offects
*% Siagnlificant

are underlined
at 1% lavel
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indirect effect via rainfall of the previous fortnight of
budding accounted for ahout 58,26 per cent of the correlaw
tion. Theo indirect affect via relative humidity was «0.0313
and via sunshine hours, =0,0376. The negative corralation
may be mainly dus to the negative indirect influence via
rainfall (Table 6).

Correglation batween bud take and rainfzll was pocie
tive and significant (r = 0,8298" ) and tho direct offect
was also positive ard high {(0.7190). This correlation was
mainly the resultant of the direct effect of previous raine
fall. B86.65 per cont of this correlation is accounted for
rainfall., The maximum indirect effect was through maximum
tempsrature «0,0312 and via relative hunidity, 0.0691,

Correlation between bud take and relative humidity
was positive amd significant (r = 0.6341**) and the diract
offect was also positive but not significant. The maximum
indirect effect was via rainfall (0.5022) which attributed
to 79.2 per cant of the correlation. The indiract effect
via maximum temperature was =0,02786 and via sunshine hours,

0.0607.

Correlation batween bud take and sunshine hours was

negative and significant (r = -0.6930**)‘and the indirect
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effoct wag also negative and non significant. The maximum
indiraect offect was via rainfail (=0.3687). The indirect
offact of rainfall attributed to 92,06 per cent of the
correlation. The indirect eoffect via maximum tomperature
was 0.,0329 and via relative humidity, «0,0651,

The factors contributed about 4% per cant of the
variation in the bud take.

4,3.3.4 Path analysis of lag =2

In this case (Table 7), only the corrsletion betwsen
bud take and rainfall was‘positive and significant (r = 0.5205**)
~ and the direct offoct was also positive and high {0.4524),
The direct effect of rainfall contributed to 94,53 per cent
“of thig correlation, The maximum indirect offect was attri-
buted by maximum temperature, (=0,1026), The indirect effect
via relative humldity was 0.031% and via sunshine hours,
0.0993.

4.4 Blometric characters

The data on blomstrical characters obtained in tho
expefimen£ on the effect of seascon and posiiion of bud in
budding of rose could not be statistlcally anslysed for the
whole pericd as per the dosion, since some of thé buds failed



Tab}.e 7.

Direct and indirect cffects of weather parameters on bud take
percentage (lag =2)

Maximum Relative Sunshine Total
Tempsrature Ralnfall Humidizy hours COIrLa=
X, X X o X lation
i 2 3 .

Maximum .
Temperature (xl) 0.1773 =0.28483 =(3,0236 «0, 0735 =0,2035
Rainfall  (X,) =0.1026 0.4924 0.0315 0.0993 0.5206"
Relative ' ’ ' ’
Hunidity  (X,) =0.0899 0.3333 0,046% 0.0811 0.3710
Sunshine ' '
Hours (x4) 0. 1086 =D,.3818 «.0294 =0.128] -0.4307

Direct effects are underlined
# Significant at 5% lovel

Residue = 0.8417



Fig. 3 Path dlagram showing the direct affocts
and inter-relationships of bud take
percentage with four meteorological
parameters

Y «= Bud take percentage
Maximum Temperature
x2 « Rainfall

xa = Relative Humldity
x4 = Sunshine hours



FIG.3. PATH DIAGRAM SHOWING THE DIRECT EFFECTS AND INTER-—

RELATIONSHIPS OF BUDTAKE PERCENTAGE WITH FOUR
METEQROLOGICAL PARAMETERS.
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tc take. Hence the mean values for each character were
worked out and are presented in AppendicesiIto XIV. In
general, the first bud of all the three varieties failed
+o take in almost all perlods of budding., The secomd bud
also showed a trend almost similar to the first bud.

The complete data with raspect te the varietles VL'
V2 and V3 were available only for the fortnights starting
from first September io fifteontﬁ October. Tha data were
analvsed.separatalv splitting tha sources of variagtion and

tho results ars presentad in f{ables 3 to 23,
4,4,1 Influence of period of budding

4.4.1.1 Vegetstive characters before the appearance of
first flower

Days taken for fall of petlole
Significant variation was observed in the number of
days taken for the fall of petiole during the differaent
fortnights (Table 8). Septoniber first fortnight was found
to induco early fall of petiole (8.18 days). September
saecond fortnight was found to delay the £all of petiocle
'(19.33 days).



Table 8, Effect of perlod of budding on vegetative characters before the
appearance of first flower

Days taken Days taken Days taken Leaves t1ll Height of
period of for fall  for bud  for first first flowsr scion till
9 of petiole omergence leaf ! first
cmergence flower bud
(cam)
September 15%
fortnight 8,139 15,322 25,099 10,011} 18.0468
September 28
fortnight 19,389 34.533 47.073 12,167 18,689
October 15%
fortnight 15,711 26,679 42,239 D.267 15,776
F 140,83""  s3,28"" 40,90 20.39"" 6.99""
C.D. (5¥) 1.442 3.860 3.428 0,939 1.73%

#% Significant at 1% level

LS
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Days taken for bud emergence

The numbar of days taken for bud burst was found %o
ba influsnced significantly by the pericd of budding (Table 8).
The plants budded during September first forinight took the
minimum pericd for bud burst (15,82 days) which was signifi-
cantly loas than that of October first fortnight when the

nunber of days was maximum (34.%3 days).

Days taken for first lcaf emergence

The pericd of budding significantly influenced the
time teken for first leaf emergence (Table 8). Plants budded
during September first fortnight took the minimum number of
days for first leaf emergence (25.09 days) as compared to the
plants budded during October first and September sgcotd forte
nights which were on par 42,28 and 47.07 days respactilvely.

Leaves produced till the eppearance of the first
flower bud

The plants budded during October first fortnight had
the minimum number of leaves (9.26) till the appearance of
flower bud, which was on par with those of the plents budded
during September first fortnight. The plants budded durlng
Saptembor second fortnight recorded the maximuﬁ (12,16) number
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of leaves t1ll tho appearance of the first flower bud
(Table B).

Height of scion upto the first flower bud

The period of budding was found to influence tho height
of scion upto the first flower bud (Table 8). The plants
budded during September first and second fortnights recorded
significantly more plant height (18,68 cm) than that during
October first fortnight (15.77 cm).

4,4.1.2 First flower characters
Days taken for first flower bud production

Period of budding Qignificantly influenced the number
of days taken for first flower bud production (Tﬁble 9). The
plants budded during Septeﬁﬁer first fortnight produced first
fiowar bud significantly earlier (35.46 days) than those budded
during Se¢ptembar second fortnight, which took the maxioum
number of days (65,47 days).

Size of first flower

The period of budding significantly influenced the size
of the first flower (Table 9). The plants budded during
September second fortnight produced the blggest flowor (7.02 cm)
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Table 9, Effect of period of budding on first floweri .
characters )

Days taken  Size of Petals in

Deriod of for produc- first first
Budding tion of first flower flower
flowez: _ {cm)

Septomber lst

fortnight 98,467 6,113 23,433

Septomber 2™ L .

fortnight 72&?56 7.024 244,178

October 13t

fortnight 65,478 6,463 34,645
F 23,32"% 11,90 33,79

C.D, (5%) 4,759 . 0,399 3.234

#% Sionificant at 1¥ level



61

than the flowers produced by the plants budded during
September first and October first fortnights (6.1l cm).

Patals in first flower

Poricd of budding significantly influenced the number
of petals in the first flower (Table 9). The plants budded
during October first forinight possessed maximuz number of
patals in the first flower (34,64) which was. significantly
more than that of Septamber first fortnight (23.43) and
Saptembar second fortnicht (24.19).

4,4,1,3 Subsequent growth ard flowering characters
Subsaequaent shoots

Period of budding significantly influenced the number
of subsequent shoots produced afier first flowering (Table 10).
The plants budded during September first and second fortnioghts
(3.76 and 3,8) produced significantly more number of subsee
quent shoots than that of the plants budded during Octobor
first fortnight (3.17).

Second ecrop flower buds

Sigrnificant influence on the production of secord crop
flower buds was exerted by the poricd of budding (Table 10).
The plants budded during Septomber first and second fortnights



Table 10, Effect of pericd of budding on subsequent Qrouth and flowsring

characters
Period of Subsequent 2Fd crop Days taken Petals in  Total helght
Budding shoots flower for produc= subsequent of the R&ant
buds tilon of 2nd flowers after 2
crop crep {cm)
September 15%
fortnight 3,767 2,178 93,344 22,211 23,236
September 279
fortnioht 3.800 2,459 - 99,633 22,667 22,558
October 15%
fortnight 3.173 L.822 97.235 27.933 20,552
- F 2,07 9.83"" 0.59%> 12,68 6.04"

# Significant at 5 per cent level
#® Significant at 1 pex cent leval
NS Not significant
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nroduced signlificantly more number of second crop flower buds
(2,17 to 2,48) than those budded during October first fortw
night (1.82),

Days taken for production of second crop flower buds

Poricd of budding exhibited no significant offect on
the number of days taken for the production of second crop
flower buds (Table 19).

Patals in subsequent flowors

Significant variation was caused in the number of
betals prasent in tho subsequent flowers (sccond crop of
flowers) by the pericd of budding (Table 10). The plants
budded during Octobar first fortnight possessed maximum
number of potals (27.53) than that of the flowers produced
by the plants buddéd during Septemboer first and second forte
nights (22.21 and 22,66 respectively).

Total height of the plant after the second crop of

flowering

The plants budded during September first and secord
fortnights recorded significantly more total helght (23,23
and 22,53 cm) than the plants budded during October first
fortnight {20,595 cm) (Table 10).
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4,4,2 Influence of varleties
Varletal influence on varicus charactars under siudy

are alven in tables 1l to 13.

4,4,2,1 Vegetative characters before the appearance of
first flower

Days taken for fall of patiole

The varioties had no influence on the number of days
taken for tha £all of patiolp.

Days taken for bud emergence

Varistal influence on the number of days taken for
bud burst was not significant.

Days takon for first leaf emergernce

The number of days taken for first leaf emergence was
not found to be influoriced by the variety. |

Leaves t1ll the sppearance of first flower bud

The variety V3 possaessed significantly more number of
leaves (11.18) than V, (9.95) which possessed the minimum,

Haight of scion till first flower bud

Varietal influence on height of scion till first flower-
bud was not significant.



Table 11, Effect of variety on vegetative characters bofere the appearance of
first flower

Days taken ' DRays taken - Days taken Loavas till Height of

Varioties for fall for bud for first first flower~ scion till
of petiole emergence leaf bud 15% fyower
T edergence - bud cm)
Ambassador 13,722 - 25,322 . 35,211 10,300 . 17.922
Pink Panther 14667 26,333 . 38,511 9.956 18,172
Princess 14,900 25,378 39,733 11,189 _16.438
F 1,68 0,195 0,976 3.64" 2,645
C.Do (5%) - - - 90999 -

¥* Significent at 5% lavel
NS Not signlficant

&9
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Tableo 12, Effoct of variely on first flower(  ‘characters

Days taken Size of Petals in
for first firat first

Varisty flower{ __ flower flowsr
production {cm)

Ambassador 63,789 6.91% 25,539

Pink Panther 64,600  6.217 27.011

Princess 64,811 6,475 29.6%6

F 0.216%5 7.02°" 3.66"

C.D, (3%) - 0,399 3,234

# cignificant at 1% lavel
NS Not sicmificant



Table 13, Effect of variety on subsaguent growth and flawering characters

&

24 crop)

Subsequent nd Days taken for Petals in Total héight

Variety shoots 2" crop production of subsequent of the plant

: flowerbuds " pd erop flowers after 2ndcrop

(cm)
Ambassador 4,078 2.233 93.3%6 23,9389 22,352
Pink Panthar 3.611 2,233 . 93,500 23.3%6 21,973
Princess 3.036 1.922 94,1738 24,557 22.021
F 3,69 a.08"" 1,113 0.776%° 0,133V

C.D. (5%) 0,520 0.318 - - -

#* significant at 14 level
NS Not significant

L9
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4,4,2,2 First flower characters
Days taken for the first flower bud production

The number of days taken for the first flower bud

production was not significant among the differont varieties,

Size of the first {lower

Significant varietal effect was seen on first flower
size, Variety Vl had maximum flower diameter {6.91 cm) than
V,, and V5 which possessed the minimum (6.2) and 6.47 raspec=
tively).

Potals in the first flower

The varistal influence on deciding the number of
patals was significant, Va possgssed maximun number of petals
{29.6%) which was significantly more than Vl (2%.53) which pro=
duced the minimum petals,

4,4,2,3 Subsaqueﬁt growth and flowering characters

Subsaquent shools

The variety V2 and Vl produced significantly more
number of subsequent shoots aftor first flowering (3.6l and
4,07) than Vg which possessed the minimum {3.093).
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Sacond crop flower buds
Vl and V, produced significantly more number of
flower buds in sacond crop (2.23) than V, (1.92),

Days taken for second crop flower bud production

Varietal influence on thils character was not signi-
ficant.

Petals in subsequent flowers

Varietal influence was not significant on the number

of petals in subsequent flowers,

Total height of the plant after second crop of flowers
The varieties had no significant effect on total height
of the plant after second crop of flowering.

4,4,3 Influence of bud position
Effoct of bud position was oxamined and the rasults
ere given in tables 14 to 16,

4.,4.3.1 Vagotative characters hefore the appearance of first
flower bud

Days taken for fall of petiole

First bud (Pl) induced early fall of petiole {11.83
days) which was significantly less than that of Py which took
meximum number of days for fall of peticle (17.77 days) and
significantly superior to P,, P4 and P4.
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Days takon for bud emergence

Tho number of days taken for bud burst was found to
be influcnced significantly by the bud positions. Second
bud took minirmum number of days for burst (21.81 days) which
was on par with Pl, 93 and P4 but significantly less than Ps
which was found to dolay the bud burst (31.81 days).

Days taken for first leaf emergence

Second bud (P2) produced the first leaf early
(32.77 days) which was on par with P4, P4 and P, but signi-
ficantly less than Py (46,81 days).

Leavas produced till the appearance of the first
flower bud

The £1fth bud (Py) possessed maximum number of
loaves {12.44) which was significantly more than P, (8.7)

which posssssed the minimum.

Height of scion upto the first flower bud

First bud possessad lowest height (19.72 cm) which
was significantly lower than that obtained for fourth bud
(P,) (18,95 cm) which recerded the maximum. Py was on par
with P5 but showed significantly lower height than P2 and 94.



Table 4. Effect of bud position on vegatative charactors before the appearance
. of first {lowerbud

Days taken Days taken Days taken Leaves till Heighi of

Position for fall for bud for firs: first flowore scion t411
of petiole emergence lsaf bud - first
amergence flowarbud
(em) -
First bud 11,833 23.5%65 37.352. 8,704 . 18,724 -
Sacond bud 12,533 21.81% 32,778 3,408 18,300
Third bud 14,315 25,399 36,629 10,667 . 17.626
Fourth bud 14,833 25.81% 37.185 11.18% 13,9052
Fifth bud 17.778 31,915 46, 315 12,445 16.4%52
F 13.52%. 5.17" 4,94 11.73"° 3,59"
c.p, {57%) 1,852 4,954 7,007 1.291 2.245

* Significant at 5% lavel
#% Significant at 1% lovel

T
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Table 15, Effoct of bud position on first flower characters

Days takan for 5izo of Petals in

Dositicns the production first first
of first flowor. flower flower
bud {cm)

First bud 33,6589 65.385 32.463
Second bud 54,511 6.367 26.315
Third bud 63,183 6.33% = 26.739
Fourth bud 65,037 - 64722 -  28,838D
Flfth bud 80.481 6. 967 22,667
F 23,167 199" 669

#» significant at 1% level
NS Not significant



Table 16, Effect of bud position on subsequent growth and flowering characters

Total height of

Subsaquent 2“d crop Days teken Petals in
shoots flower for produce subsequent the plant after
Positions buds . tion of 2nd f;owurs 2nd crop (cm)
crop

First bud 5,204 2,135 33,982 19.611 21.102
Second bug 4,38% 2,937 82.944 20.,38% 22,758
Third bud 3.611 2,129 92.24) 23,359 22,522
Fourth bud 24519 2,037 100,839 27.000 23.059
Fifth bud 2.185 1.925 105,000 30,296 21.141 .

F 31.68"  2.84%° 4,69 17,65 1,600
C.Di (5'5) 00672 - 9! 832 3.211 -

# Significant at S5¥{ lovel
#» Significant at 1% lovel

NS Not significant

gL
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4.,4.3.,2 First flower characters

Days taken for the producticn of first {flower bud"

P, showed early production of flower buds (34,61
days) which was significantly less than P, and Py, Pg took
the maximum number of days for first flower bud production

(80,48 days).

Size of first flower

gffoct of position ef buds in the sclion was not

significant for this character.

Petals in first flower

Py (fiist bud) possessed maximum number of petals
in the first flewer (32.46). Py and P, possessed more petals
than P, and Pl. Fifth bud produced flowers with lowast
number of petals (22.66),

4.443.3 Subsequent growth and’fi@wering characters
Subsequent shoots

Significant variation was observed fér different
positions on tho production of subsequent shoots. P, pro=
duced the highast number of subsequent shoots (5.2). Py
produced the least numbsr of subsequont shoots (2.18) which
was on par with P, but significantly lower than Pg, P, and Pya
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Second crop flower buds

The position of buds exhibited no significant ine

flﬁence on the number of secend crop flower buds preduced.

Days taken for the production of secord crop
flewer buds '

Pl produced second crop of flower budsearly but,
on par with P,. (38,98 days) and significantly less than
P4 and 95 which were on par, P5 took longer period for the

production of second crop flower buds (105 days).

Petals in subsequent flowers

Py possessed the maximunm number of petals (30.29).
Py possassed least number of petals in second crop of flowers
(19.6;) which was on par with P, but significently lowsr than
_that of Py, P, and Py, |

Total height of the plant after second crop flowering

The position of buds did rot influenced the total
height of the plant significantly.

4.8.,4 Interaction effect of pericd of budding x varietles
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4,4.4.1 Vegotative characters before the appaearance of
fivst flower

Tho intoraction of varieties and peried of budding
on various characters were oxamined and the resulis are

olvon in tableos 17 to 19.

Days taken for fall of petlole

The interaction offect of periecd of budding and

variety was not significant for this character.

Days taken for bud emergence

Thoe interaction offect was not significant.

Days vaken for first leaf‘emergence

The number of days taken for first leaf emergence
was not significaently influenced by the interaction of
period of budding and varietles.

Loavas till the appearance of first flower bud

The interaction of the psricd of budding and variety
possaeased significantlinflu@nce in deciding the number of
loavas i1l the appoarance of flower bud. For Vi and V2
almost semo number of leaves appeared on plants budded during

Saptember fiest and October first fortnights (B8.36 to 10.23).
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For Vg ,there was no differonce during the threo fortnights.
For v1 maximum nuaber of leaves were prosent on plants budded
during Septomber first fortnight (12,3) and minimum during
October first fortnight (8.6) and for V2 maximum leavas ware
present in plants budded during September sccond fortnight
(12.33) than that of during Septomber first fortnight (8.36).

Holght of scion till first flower bud

The interaction botween the poriod of budding and
varioty significantly influenced the hoight of scion till
‘first flower bud. The plants budded during September first
and socond fortnights recorded more or loss equal helght
(18,5 to 20.34 cm) in V, but significantly more than that of
October first fortnight budded plants, The olants budded
during Septembar first and October first fortnights recorded
same helght (1%.72 cm) but significantly less than September
second fortnight budded plants (23.03 cm) in V,. Tho plants
buddod during September second fortnight recorded minimum
heloht (14.33 cm) which was on par with plents budded during
 Detober first fortnight which in turn on par with that of
Saptember f£irst fortnlght but recorded the maximum (18.10 cm).

4,4,4.2 First flower characlters
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Table 17. Interaction effect of period of'budding and varieties on vegetative
characters bofore the appearante of first flower

Treat= Days taken Days-ﬁakea Days taken Leaves %11l Helcht of scion

monts for fall for bud for first flowerbud ¢ill first
of potiole emergence lcaf emer= flower (cm)
gencae
Flvl 7.467 13.933 24,887 10.000 20,340
FLVQ © 8187 © 0 16,200 - 25,800 8.367 15.757
Flvs 8,833 - 17,333 - 24,600 : 11.567 _ 18,107
Févl - 19,433 37.100 - 47.767 12,300 , 13,500
F2Vé - 18,600 33.433 42,933 . 12,933 _ 23,033
FQVS - 20,133 - 33.067 - 30.533 . 11,667 . 14,533
Févl . 14,267 24,933 36.000 8.600 14,927
F3V2 17,233 29,367 46,800 8,967 15.727
FéVB 15.633 25,733 44,067 . 10,233 16,673
F 1,56V 1,270 1.9V 3.66" C10.63

C.D. ik = - 1.?32 ' 3.012

# Significant at 5% level
#* Sicnificant at 1¥ level
NS HNot significaent

BL
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Table 18, Interaction effect ¢f perlod of budding and
variety on 15° flower chargcters

Days taken for Slze of Petals &n .

the preduction first firgt

Treatmonts of 1°% flower~ £lower £1ower
bud {cm)

F,\V, 57.000 6,467 30.333
F,V¥, 57,533 5.613 19,750
Fy\Vy 31,867 £6.260 20,267
FoVy 69,633 7.377 20,167 .
AN 71,533 6.643 22,100
FoVa | 75,600 7.0%3 30.267
Fa¥y 64,733 6.900 26267
A 64,733 6,393 29,233
Vs 66,967 64110 33,433
F | 1,388 1,235 14,08%
c.b. (5%) - - 5,061

#  Significant at 1% lovol
N5 HNot significant



Table 19, Interaction effect of porilod of budding and varieiy on subseqgusnt
' growth and flowering (2"¢ crop)

Treatments SUSpeduent 22‘1‘0339 o Scaton o comcemiont ot tho Siont
buds 2nd crop -~ = flowers after 2nd
crop (cm)
F,V, 4,267 2,267 94,300 26,667 25,333
FyV, 3,167 2,067 97.167 19,700 19,193
F Vs 3,867 2,200 39,057 20,267 25,10
F,Vy 4,300 2,967 33,667 21,100 21,383
FoV, '3.957 2,833 101,367 19,967 26,640
FoVa 2,933 2,067 96,857 26.933 19,653
FgV, 3,467 1.967 97,200 23.000 20,340
FoVsy 3,700 2,100 96.967 31.900 20,087
FqV, 2,367 1,500 37.600 27,700 21.230
F 3,68 1,728 1.08% 11.42°" 13,3177
C.D. (5%) 0,901 - . - 4,309 2,943

# Sianificant at 5% level
#% Significant at 1¥ level
NS Not siaonmlficant

08
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Days taken for the first flowar bud production.
No significant interaction of period of budding x

variastics was seen this charazcter,
Size of the first flowor

There was no interaction offcct due to size of the

flower,
Petals in the first flower.

Tha numbar of petals in firast flower was influencad
significantly by the interaction of period of budding and
varieties. For V,, the plants budded during September first
fortnicht produced flowers with significantly more number of
patals (30.33) than that of September sacond fortnight budded
plants (20.61), For Vos the number of petals were almost
same 1n'flowar; produced by the plants budded during Septome
ber first and second fortnight but significantly lese than
that of October first fortnight (39.23) which was the maxi-
mum., Maximum number of petzals were present in flowers, when
plants were budded during Cctober first fortnight (38.43)
than that of plants budded during September first fortnight
-(20,26),

4,4,4,3 Subsequent growth and flowering.



Subzogquent shoots

The intoraction of poriod of budding and varisty
had profound influence on the production of subsequent shoots.
Fox Vl, mora or less equal number of subsequent shoots were
produced in plants budded during September first and second
fortnioht (4.26 and 4.5) but, significently higher than
Octobor £irst fortnight budded plants (3.46). Almost equal
number of subsequent shoots ware produced when budding was
done during all the three fortnights for V,. Significantly
more nunbsr of subsequent shoots were produced in plants
budded during September first fortnight (3.87) than plants
budded during September second and October first fortnights.

Seéond crop flower buds

The interaction of poriod of budding and varloly was
not significant.

Days taken for the production of second crop flower

buds

Tﬁe {nteraction was not significant for thls charaCe

tear,

. Petals in subsequent flowers
The interaction of periocd of budding and variety had
significant influence on dociding the number of petals in
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subsequont flowers. For Vl, maximum number of potals were
present in flowers when plants were budded during September
first fortnight (26,66), Maximum petals were produced in
flowors of plants budded during October first fortnight
(31.9) than plants budded during September first and second
fortnights which were on par for Vz. For Vé' mininum number
of petals were present in flowers of plants budded during
Sopteombar first forinight (20.26) which was significantly
less than that of plants budded during Septembsr second and
Cctober first fortnights (26.93 and 27.7).

Total height of the plant after second crop flowaers

The intoraction of perloed of budding and variety ine
fluenced the total helght significantly. Maximum height
was rocordad when plants wore budded during September first
fortnight budded plants (25 cm) which was significantly
highsr than that of Septomber second and Octobsr first forte
night budded plants for Vl and Vé. For V,, almost same
height was recorded in plants budded during September first
and October first fortnights but significantly lower than
that of plants buddad during Septomber seccond fortnight

which rocorded the maximum (27 cm).

4,4,5 Interaction effect of varieties x positlon of bud
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The interaction effect of varieties and position of
bud ware studiod and the results are given in tablaes 20 to
22,

4,8,9,1 Vegotative characters before the appearance of
first flower bud
Days taken for fall of peticle
The variety and position of bud ﬂid not interast
signiflcantlvﬂon the number of days taken for fall of petiole.
Days taken for bud emergence

Ne significant interaction effect was found between
the varicty and the position of bud in the numboer of days
taken for bud burst,

Days taken for first leaf omorgence

The intoraction effett of variety and position of
bud was not significant with respasct to the number of days

taken for first leaf amergence,
Leaves t1ll the appearance of flower bud

Interaction was not significant for this character,

Height of scion till first flower bud
Intoraction effect was not significant for this

éharacter.
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4.4.5.2 First flower charactoers

Days taken for first flewer bud production

The days taken for first flower bud production was
found tc have no significant interaction offect of varioty
and position of bud.

Size of tho first flower

Intoraction offeoct was not siagnificant,

Pstals in first flower

Interaction of varlety and position of bud was not
significant for this character.
4,4.95.3 Subsoguent growth and flowering

Subseguent ghoots

Interaction sffoct was not significant for this
character,

Sacond crop flower buds

Thore was no significant intoraction betwaen varie-
$ies and bud position on the production of second crop
flowor buds.



Table 20, Interaction affect of varlety and positicn on vegetative characters
before the appearance of first flowerbud

Days taken Days taken Days taken Leaves till Heloht of

Treatments <f£or fall of for bud for the pro~ lst flowsr= scion ¢1l1l ISt
petiole emergsnce dumction of " bud flowerbud (cm)
18t 1eaf
vl?l 1;.883 26,277 34,722 7.167 16,378
V1P2 12,11} 23.444 34,333 3,778 19.722
VlPs l§.222 23,333 31,11t 11.000 13,767
V1P4 l§.222 23,111 35,657 12.667 19.033
V;?s ;6.222 3?.444 45,222 11.889 15.211
VP, 12.333 21,833 35.667 8,500 15,650
V2P2 l2.444 23,111 30,667 De 167 17.322
Vé?a ;5.000 28,056 39,444 10.111 192.35%5
VQP4 14,839 27,222 38,222 9.778 ’ 21.067
UéPs 18,667 33.444 48,556 12,222 17,467
Vé?l 11.333 22,3556 41,667 10.444 14,644
VéP2 13.944 20,839 33,333 10,273 19,356
V3p3 15.222 . 24,778 39,333 10,899 14,755
Vé?4 15,556 27.111 37.667 11.111 16,755
Vé?s 18,444 31,5355 46.6067 ® 13,222 16.673
F 0,390 0,595 0,45"° 1.3 1,594

NS HNot signlficant

9%
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Table 21, Interaction effect of variety and bud position
on first flower charactors

Days taken for Slze of Petals in

the production first first
of lst flowaT= flgwer - flower
bud ‘“

Vi?l 53,944 65,150 25,944
V1P2 87.000 6,644 25,667
ViPS 57. 839 8,744 28,222
V1P4 : . 66,111 - T7.367 - - 30,444
Vx?s 84,020 7.657 20,657
V2P2 51,8389 5.417 26,5%
Vé?s o 67.222 6,017 . 27,167
V2P4 67.333 65.033 24,000
v295 Bl, 839 6,100 23,000
VSPL 67.444 6.489 37.111
Vapa 64,444 65.244 27.839
V3P4 61,667 6.757 32,222
Vs?b 75,5%5 6. 833 - 24,333
F 2,648 2,018 1,590

NS Not significant



Table 22, Interaction effect of varlety and bud position on subsequent growth
and flowering (2™ crop)

Subsaquent Qnﬁ Days taken for Petals in Total height

Treatments shoots flcgzgp oraduction of subsequent‘ of the plant
buds 2 cron flower  F1OWSTS aftor 22
bud Crop
Vl?l 34611 1.944 81.556 19,944 21,094
lea 5.333 3.111 85,333 21.111 23.839
Vl?s 4,444 " 2.11Y T 35,556 T 22,889 23,322
V1?4 2.657 2.000 3D, 773 25,111 22.144
Vi?s 2.333 2.900 109,556 28.839 21.311
V2P1 5.000 2.900 96,333 22.000 20.900
VoPg 4,330 2.444 92,167 13,222 20.733
v2p3 3.611 . 2,300 . 93,833 . 22,389 21,733
VoPs 2,778 2,222 105.111 26.778 25,357
VoPe 2.333 2,000 104,556 29,989 21.133
Vé?l 5.000 2.111 38,556 16.3390 23.311
VPoy 3.500 2.095 92,333 21.633 23.6359
VaPq 2,778 "1.778 ' 87,333 24,839 22,511
VSP4 2.111 1.889 101,773 29,11} 21.667
Vﬁps- 1.839 1.778 100.829 32,111 20,973
F 0,01 139" 0,75 > 17 118"

NS HNot significant

B8
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_Daya taken for the production of second crop

flower buds

In the, numbsr of days takon for the procduction of
second crop flowor buds,; there was no significant interaction

affoct of variety and position of bud.

Petals 1n subsaquant flowers

Interaction was not sionificant for this character.

-

Totzal haight of the plant after second crop of

£lowering

Interaction was rnot significant.

4.,4,6 Interaction affect of poriod of budding x bud position
The results are prosented in tables 23 to 23,

4.4,6,1 Vagatative charactors before tha appearance of
first flower bud

Days taken foxr fall of petiole

The pericd of budding and the position of bhuds intorw
acted sianificantly for this character. Plants budded during
Septemboar first fortnight took minimum number of days for the
fall of potiole irrespective of the position of buds (7.22 to
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9.77 days). The plants budded during Septomber second forte
night and Octobor first fortnight took more or leass same
number of days for petiole fall for third, fourth and fifth
bud positions which was élgnificantly more than Septembar
first fortnight budded plants. Maximum number of days were
taken for Py (22.9% days) when budded during F, (Cctoboar
first fortnight). For first bud (Pl). whan budding was done
during September first and October first fortnight tock more
or lass same number of days for petiole fall but significantly
loes than that of September sacon fortnight (18,33 days).
For Poyy the time taken was significantly different when budde
1n§ was done during the three fortnights in which maximum was
taken during Soptember second fortnight (18 days).

Days taken for bud emergence

Period of budding and position of buds were found to
be jointly influancing the number of days taken for bud emer-
genca. Early bud burst was found in plants budded during
Septembor first fortnight irrespective of the bud poéitibns
(24,11 to 18.44 days). For Pg, P, and Py 1t took more or less
same number of days when budded during September seconmd and
October first fortnight which was significantly more than
Septembsr first fortnight budded plants, For Pl and P2 when



plants were budded during September first and October first
fortnight, took more or loss same time for bud burst but
significantly less than that for Septemboer second fortnight
budded plants (36.33 days).

Days taken for first leaf emergence

The porilod of budding and different positions of
buds interacted significantly in the number of days taken
for first leaf omergence, Irrespactive of the position,
September first fortnight budded plants took minimum number
of days (21.77 to 32 days). For the first and second bud
more or less same number of days wore taken when budding
was domo during September first and Cctober first fortnight,
which was significantly less than that of September sscond
fortnight. Seoptember gsecond and October first fortnight
budded plants took more or less samse time which was signifi-
cantly more for Pq and P4 than, when the budding was done
during the September first fortnight., For Py (5th bud) maxie
mun number of days ware taken when budded during October
first fortnight (60,83 days).

Leaves till the appearance of first flowar bud

No significant intoraction was fourd botween the
pariod of budding and the position of bud en this characioer,



Table 23, Interaction effact of poriod of budding and bul position on vegetative
characters before the appesrance of first flowefbgd

Days taken  Days taken Days taken Leaves till  Height of

for £all of for bud for tho pro- lst'ftower scion till

Treatoents petiole emargence duction of sl ' lst $loweTe

' 15% 100f ‘ " bud (cm)"
FyP,y 8.500 16,667 24,586 8,610 17,706
F Py 7.444 15.222 28,778 9.667 18,378
F,Pq 7.222 14,111 21.778 10.222 16.678
F\Pa 8,000 . 14,667 22,333 . 9.8%9 . 20,878 .
F P 9.778 - 18,444 32,000 12,667 16.700 .
FoP, 18,833 36,833 56,167 10,167 16,500
FoP, 18,000 31.333 ~ 43.444 9.657 18,633
FoPg 19.667 36,722 46,333 13,111 19,744
FoPs 19.444 . 32,444 41,939 . 13,667 17.644
FoPy 21.000 . 3%.333 . 47,556 14,222 . 20,922
FPy 8,167  17.167 31,333 7,333 12,967
F Py 13.036 18,889 30,111 9.889 19,399
FaPs 17.536 25,333 41,778 3,667 16.456
FaPs 17,222 30.333 47,333 10.000 13,333
FoPq 22,556 41,667 60,339 10,444 11,733
F 6,80 3.87" 3.87" 1.93% 3.27"
c.h. (5%)  3.22% 8.632 12,136 - 3,839

* Significant at 5% lavel
2» Significant at 1 lavel
NS HNot significant
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Table 24. Interaction effect of psricd of budding and
bud position on 13t flower. _icharactars

Days takon for Size of first Petals in

Troatments the gioduction floweg lst. flower
of 1°° flower (cm)
F\Py ' 48,999 | 5,439 26.0%6
FPy . . . . 46,778 . LS9l . . 23,000
F\Pa 53,839 6.367 23,667
F,P, 55,111 6.411 295,111
F,Pq 72,667 6,35 19.332
FoPy 71,833 6.733 25, %00
F Py 68, 859 6.783 24,399
F P, 74,111 7.167 26,444
FoPe - 82,444 . . 7.811 - - 20,000
FaP)y 55,333 6.883 45,833
F P, 53,036 6,311 31.389
FoPy 66,779 5, 8% 32,222
FoP, 65,859 6.%89 35,111
FoPu 86,333 6,700 28,667
P 1,30258 1.39%8 1584

RS Not significant



Table 25, Intéraction effect of period of budding and bud position on subsequent
growth and flowering (2"d crop)

Subsaqguent ond crop Days taken for DPetals. in Total height of
Treatmants shosts flower- th2 preoducticon subsequent the plant after
buds of 2nd czop flowers 2nd exop {cm)
Fl?l 5,273 2,222 87.278 19.167 23,289
F;?z Be333 2,839 90,445 13.3%9 24,473
F1P3 3.555 2,000 91.000 21.778 22,811
F1P4 2.444 . 1.8589 . 96,667 25,889 24.200
Flps 2,222 1,939 101.333 25,333 21.400
Fﬁ?l 2e 300 2.590 92,667 13,167 20,830
FoPs 4,333 2,657 93,111 19,333 21,133
FEPQ 3,944 2,300 A7, 167 20,944 23.81}
F2?4 2.899 2,444 105,111 23,778 22,711
FoPo 2,333 20333 100,113 31.111 24,289
FaPl 4,833 1.833 a7.000 21.500 15,157
FaPs 3,500 2,056 86.273 22,944 22,650
FoPg 3,333 1,885 953,556 27,444 20,544
FaPu 2,222 1.778 100,835 31.333 224,267
FoPy 2.000 1.556 113,536 34.444 17.733
: 5 - NS N . S
F 9,977 0,57 0.34 5,97 " 175"

NS UNot significent

48
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Helght of scion t111 fixrst flower bud

The interaction of poriod of budding ard position
exorted significant influence on the height of scion till
first flower bud, First, second, third ami fourth bud re=-
corded more or less same height when budding was dond during
all the three fortnights, But fifth bud recorded minimum
holght whaen budded during October first fortnight (11.73 cra)
and maximum during Soptembar second fortnight (20.92 cm).

 A,4.6.2 First flower characters
Days taken for the production of first flower bud

The poriod of budding and position of bud did not
jointly influence the time taken for first flower bud pro=

duction.

Sizo of the first flower

The intoraction effact of peried of budding amnd
position of buds was found to have no significant influence

on the size of the first flower,

Petals in the first flower

Interaetion of period of budding and position of

buds was not significant for this character,
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4,4.6.3 Subsequent growth snd flowering

Subsegquent shoots

Thore was no interaction offect botween pariod of
budding and position of buds in the production of subsequent

shoots.
Second crop flower buds

Thaere was no significant interaction affact between
pariod of budding and position of buds in the number of

" second crop of flowar buds produced,

Days taken for the production of sacond crop of
flower buds

No significant interaction was found batwsen period
of budding and position of buds in tho time taken for second

erop of flower bud production.

Petals in subsequent flowers

No significant interaction was found betwden period
of budding and position of buds in the number of petals pro-

sent in subsequent flowers.

Total hoight of the plant after sacond crop flowering

There was no significant interaction betwsen the
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pariod of budding and position of buds on tetal heiaght of

the plant after second crop of flowering.

4,% Correlation studles

Corrolations wore worked out among the thirteen
characters under study and the results are presentsed in

Table 26 and Fig, 4.

4.3,1 Days taken for fall of petiole

This character showed significant positive corre-
istion with days taken for bud emergeonce, days taken for
first leaf emergence, numbor of leaves till first flower
bud, days taken for first flowor bud production size of
first flower, days taken for the production of second crop

flower buds, and petal number in subsequent flowers.

A negative correlation with height of sclon till
first flower bud, number of petals in first flower, number
of subsequent shoots and total helght of the plant after

second crop flowers were also observed.

The character also showed a positive non signifi=

cant correlation with number of secord crop flower buds,



Table 26, Correlation coefficlents between the thirteen biometric characters .

No. of an N.D for 2“d No. of petals in Total ht. of

N.D for fall N.D for bud N.D for 1% Novof leayes Ht,of scion N.D for 15! Sizo of 1% No. of potals No. of subse- s the plant
of patlole emergence Lleaf amer— till ls¥ S ttll 151 flower bud f lower tn 1% flower Quent shoots crogu;:nwer crogu;iower sub. flowsrs, P
gence flower bud  flower bud
1, H.O for fall of -
petiole
2, N.D for bud »a
emergenca 0.90n09 - .
3. N.D for 1%% yoaf e " '
umergence 0.8823 0, 8968 -
4, No, of {aave:
till 1% . »
flower bud 0,3825 0,3%524 0,2563 -
P, Ht'i of sclon till -
15t flower bud  -0,7393 -0.0516 -0, 1925 0,3295 -
6. N.D for 15t '
tlower bud 0.7308""  0.7428"  0,8012"" 0.4760"" -0, 1743 -
7. Size of 15%
flower 0.2747" o0.3628" 0,3301" 0.3778" ~0,1139% 0.4084"" -
8, No, of patsls in
15t fipwer -0.0274 -7,1133 0. 1041 -0,2806 -0.2570 -0, 1031 n.0866 - ]
7. No. of subse- - -
quent shoots -0.2841 0.1017 -0, 1637 -0,3449 0,0882 0.4598 -0,3917 10,0182 -
19, Na. of 2 croo . . T
{lower buils 0.,6240 0,159 -n.c214 0.0168 0.3356 -0,0676 0,166L -0.2657 0,4967 -
11, NIV fer produce e
tien of 20d crop  0,3527% 0.3458" 0.3333" 0.1378 -0,1140 o0.2628™" 0.1357 -0,0642 —0.4139 -13,0450 -
12. No. of petals In » e - e -
sub, flowers 2.201™ 02784 n.3gss® 01277 —0.1178 n.4143" 0.1131 0.7135 -0,5723 -0.3698 4619
13, Totsl ht, of the - -
plent -0.1%44 -0.1a17 -%.2987 0,3135*"* o.3970""  _o.2na2 —.0833 ~0,2257 0.1849 0.3571 -0.041% -0.1211

* Significant at % per eent Lnvel

** Signiflcant at 1 ner cent Level

SN N A A e e—— . N - e m m——————

86



99

4,9,2 Days taken for bud cmergente

This charactor showed significant positive corroe
lation with days talken for first leaf emergence, number of
loaves till first flower bud, days taken for first flower
bud, size of flrst flower and days taken for the preduction

of seecond croo flower buds.

A positive non significant correlaticn, with nunber
of subsequent shoots produced after first flower, numbor of
second crop flowoer buds and number of poetals An subsequent

flowers, was also obsorved.

This character showed negative correlation with
helght of seion till first flower bud, number of petals in
first, flower and total helght of the plant after second

crop flowering.

4.%.3 Days taken for first leaf emergence

This charactor showed positive significant corre-
lation with days takon for first flowor bud, size of first
flower, days taken for the production of second crop flower

buds and numbsr of potals in subsequent flowers.

A non significant positive correlation with number
of leaves till first flowsr bud and numbar of petals in first

flower was also obssrved,



FIG, 4. Corrslation diagram

xl - Number of days for fall of petiole

X2 = Number of days fof bud emergence

Xy = Number of days for first leaf emergence
X4 =~ Number of leaves till first flower bud
x5 - | Helght of scion ti1ll first flower bud
xé = Number of days for first flower bud

X, = Size of first flower

XB = Number of petals in first flower

xg - Number of subsequent shoots

xle = Number of second crop flower buds

Xll = Number of days for second crop flower buds
xlz = Number of potals in subsequent flowers

X « Total height of the plant after second crop
flowering
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o Days tsken for first leaf emergence showsd negative
correlation with holght of scion till first flowor bud,
numbor of subsequent shoots, number of sscord crop flower
buds and total helght of the plant after second crop flowere
ing.

4,9%,4 Laaves produced till first flower bud

Leaves produced till first flower bud ghowad signi-
ficant positive correlation with heicht of scion till first
flower bud, days taken for first flower bud and size of
first flower.

—A positive non significant corralation with numboer
of second erop flower buds, days taken for the production
of sacond crop flower buds, number of petals in subsegquent
flowers and total height of tho plant after the second crop

flowers, was also observed,

This charactar showed significant nogative correla-
tion with number of subsequent shoots produced after first
flower aznd negative non significant correlation with number

of petals in first flower.

4,5,9 Heoight of scion till first flower bud

Height showad significant positive correlation with



numbor of second crop flower buds and total plant heicht
aftor the production of sccond crop flowers and showed non
significant positive correlation with number of subsequent

shoots,

This character showed negative correlation with
number of days takon for first flower bud production, size
of first flower, number of petals in first flower, days taken
for the production of socond crop flowers and number of petals

in subsequont flowers,

4,95.6 Days taken for first flower bud production

This character showed significant positive correlae
tion with size of first flower, days taken for the production
of socond crop flower buds and number of petals in subsaquent

flowers,

A significant negative correlation with number of
subsequent shoots and non significant negative correclation
with numbaer of petals in first flower, numbor of second crop
flower buds and total heiocht of tho plant after second crop

flower bud production was also observed,.

4.8.,7 Size of first flower
This character showed non significant positive
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correlation with rumber of petals in first flower, number
of second crop flower buds, days taken for the production
of second crop flowor buds and number of potals in subsee

quent flowers.

Size of first flower also showad a negative correw
1lation with numbar of subsequent shoots amd total helght of
the plant after second crop flower buds.

4,5.5 Numboer of potals in first flower

This character chowed significant positive corra-
lation vith numbsr of potals in subsoquent flowers and non
significant positive correlotlon with number of subsaquent

shoots.

Numbor of petals in first flower showad negative
correlation with numbar of second ¢rop flower buds, days
taken for production of sscond crop flower buds amd total
height of the plant after second crop flowers.

4,5.9 Numbsr of subseguent shoots

Number of subsequent shoots showed significant
positive correlation with number of secord crop flower buds
and rnon significant positive correlation with total helght

of the plant after second crop flowering.
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A significant negative cozrelation with days taken
for the preoduction of socond erop flowers and numbaer of

patals in socend crop flower buds was also cobserved.,

4,%,10 Number of second crop flower buds

This character showod significant positive corrala-
tion with total height of the plant after sscond crop flowere
ing.

Number of second crop flower buds slso showed signie
ficant nogative correlation with numbor of petals in subsece
guent flowers and non significant negative correlation with

days taken for the production of second crop flowers.

4.5,11 Days taken for the produetion of second crop flower
bud o

A_significant positive correlation vith number of
potals in subsequont flowers was obsorved. This character
also showed a negative corralatlion with total hoight of the

plant zfter second crop flowering,

4,6 Nutriont status or earbohydrate = nitrogen ratio

The C/N,1s the ratlc of estimated values of carboe
hydrate content and nitrogen contant of buds., With the help
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Table 27, Seasonal and virietal distribution of C/N ratio '
T T o UM ratio T
Treatments —_—— - ————— i Mean
Rootstock Ambassador Pink Panther Princess
T, 1% January 1.932 2,097 2,064 2,260 2,086
T, 15" January 1,613 1.935 1,820 1,754 1.776
T, 15 February  2.630 3,010 3,291 2,722 2.931
T, 15*" February  2.740 2,887 3.183 3,155 2,991
s 15t March 2,739 . 2,930 3,317 3,145 1.056
o 15" March 2.750 3,018 3.293 2,853 2,981
. 1%% april 2,656 3,122 2,635 3,007 2,855
g 15" April 2,093 2,796 2,453 2.126 2,195
o 1%% May 2,000 2,111 2.268 1.971 2,098
1o 15" May 2,052 2,964 . 2,127 1.959 2,051
p 1% June 2,486 3,377 3.869 3.965 3,424
Tio 15 June 2,395 3.413 3,428 3.657 3,223
T,y 15% July 2,710 3,672 . 3.693 3.935 3.504
T,y 15" July 2.820 4,364 T 4,176 4,569 4,007-
T,s 15% Avgust 2.835 3,270 2.922 2,957 2,996
T, 157 August 2,603 3,208 2.716 2.837 2,841
T,; 1%% september 2,702 3,198 " 3,165 2,880 2,986
T,g 15" .September 2,814 3.305 3,475 3.098 3.173
T,y 15% Octeber 2,623 - 2,787 ENY: 2,799 2,848
T,, 15 Octoper 2,826 2,905 3.301 3.129 3.040
T, 15% November  2.740 2.838 . 3,442 2,946 3.004
T)o 150 November  2.440 2,866 ©3,227 2,871 2.851
Thq 15t December  2.260 2,478 2.734 2,559 2,508
T,y 15" December 2,180 2.317 2.305 2,553  2.339
Mean 2,487 2,995 1,003 2,903
" F for varleties 19.,98"" F for fortnights 17.27°"
CD for variasties 0.1451 CD  for fortnights 0,356

#®  gigpificant at 1% 1level



of the data prasented in Appendix XV and Fig. 3, the
seasonal changes of carbohydrate content, nitrogen content
and their ratio (C/N) have been examined.

The data en C/AY ratlo for rootstock and three scion
varieties (Ambassader, Pink Panther and Princess) for the
period frem January filrst, 1937 to December lﬂth. 1997 at
fortnightly intervals wore analysed is randomised block
d@sién.

The Table 27 and Fig. 3 indicataes that the thrae
scion varletles V,, V, and V4 were on par with each other
in carbohydrate content, nitrogen content and CA ratio;
but their C/N ratio was found to be significantly higher in
compariscn with that of the rootstock.

The earbohydrate level was maximum during June -
July and minimum during Fabruarye<March, Carbohydrate content
showed a gradual increase from April-May to June=July, a
sudden drop in AugusteSeptember and an increase till October.
The highest nitrogen content was registored during Aprile
May and the lowest during FebruaryeMarch (Table 27). Nitrogen
content started decreasing from June. An increase was noted
from September upto Januvary, The C/N ratic was ma¥imum
(4.007) for the trestment Ty, (15*" July) and minimun (1.78)



CHO AND N (%)

F1G.5. SEASONAL AND VARIETAL DISTRIBUTION OF CHO, N AMND C/N RATIO.

{0 ~ s
PP - PINK PANTHER  CHO - CARBOHYDRATE
951 P - F’R_INCES'S N - NITROGEN ) ’___.--\\
A - AMBASSADOR  C/N - C/N RATIO it \
T ‘ s
851
8 - CHO(PP) 45
. C
7-51 \ \_.H.Q-(:.-P)
\ CHO(A)
7 - & N
65|
°r C/N(PF')' i35
550
5 L ,/ \\\C/N(p) 13
\ ’t/‘-_" —-—.::‘.'-!-c
451 Ny C/N(A)“\\
3y
. . )
4 b s 'w _2.5
\ )
35
N(PP)
T =l
” g — 4._--1"""": N{P
. /—-‘-—‘_‘. - = \
251 .
N(AY
2 r dvs
¥ !
1 1 1 ] ] 1 1 1 i 1 I 1 1 I I 1 Lt 1 1 ! 1 I i _lo
1 15 1 15 1 15 1 15 1 15 1 15 1 15 1 15 ¢ 15 1 15 1 TR T
‘98:AN. TAN. FEB. FEB. MAR.MAR APR. APR. MAY MAY JUN. JUN.TUL. TUL. AUG. AUG. SEP. SEP. OCT. OCT. NOV. NOV. DEC.DEC.‘BS?
/ |

PERICD OF BUDDING

OtLw s N2




106

for T, (13*" Jan.). JunewJuly porioed rocorded the maximum
C/M ratio. From February-March, gradual increase was noted
followod by a sudden ddcline in April-May and then a3 rise to

a maximum in June=July.

4,6,1 Effecet of C/MN ratio on percentage of bud take

To dotermine the incluonce of C/N ratio on bud take,
correlations were worked out batwoen the C/N ratle of the
rootstock on the cne hand and the positione=wise bud take
porcentage of Vl' Vé and Ua individually and combined on
the other. Simllar correlations were worked out betwoen
the C/N ratlioe of the three sclons V;, V, and V, individually
and combined, with the positlonewise bud take percentago.

The rootstock C/N did not significantly inflionce
the bud take on each varliety individually aml the three
varieties together, Tho CA rotio of V, did not signifie
cantly influence the bud take porcentage of Vl’ For V,
and V4, the cM rétio significantly influenced the bud take
percentage (r = 0.3%36" " and r = 0e4446**. respactively).,
Whon the combined corrslations were worked cut, the C/N
ratio of the scion varlsetiss Vl' V2 and V3 as a whole
significantly influonced the bud take percentage (r = 0,3229""),
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Tablo 28. Correlation of C/N ratio and bud take

V1 Vé Vé - A}l varisties
Rootstock «0.0744 0.0595 0.1474 0.0429
Seton 0.1725 0.3596 © 0.4446 0.3229""

2% Significant at 1% lavel

4.,6,2 Effect of season, varieties and bud position on
nutrient status

The data on C/N ratio, N percentage and CHO pere
centage during the season of bast bud take only were ana-

lysed 1nICRD factorial design and thoe rosults are as follows,

" B.60.2,1 Effect of season

The results are presented in Table 29,

C/tl ratio

Significant variaticn was observad in the three
fortnights which were analysed., Octobsr fizst fortnight
rocorded significantly least., CAl ratic {2.923). September
~ second fortnight recorded maximum (3,293),



108

Table 29, Effect of season on CAN ratlo, N¥ and CHOZ

Season C/N ratio N4 CHCHY

sep. 15% gore.  3.082 2,600 7.534

Sep. 279 fort, 3,293 2,419 7,935

Oct. 15t fort,  2.923 2,803 8,090
F ©o32,16%" 0 303,407 0 9.186""

C.D. ' 0.098 0,033 0. 147

#% Slcnificant at 1¥ level

Table 30, Effect of variecty on C/N ratic, N4 and CHOX ¢

Variety @ C/MN ratie  Nit ok
Ambassador 3.098 2,947 T 739
Pink Panther 3.274 2.51% B,09%
Princess @ | | 2,926 2,761 7.926
F 28,18 149.88""  13,33%"
C.D. 9.098 0.033 0,147

. #2 Sionificant at 1% lovel



109

Parcentage of N

N content in the three fortnights showed significant
variation. Seoptamber second forinight recorded minimum
{2.419) and Octobar first fortnight recorded maximum (2.803).

Percentage of carbohydrate

Carbohydrate percentage showed significant variation
in the three fortnights. September first foritnight ;;cor-
ded minlmum (7.834) and October first fortnight racorded
maximun (8.090).

4,6.,2,2 Effect of varleties
Varistal offect on C/N ratio, N¥ and CHO¥ are given
in Table 30,

G/ ratio

Significant variation was observed in C/N ratio botween
the throe varfeties. Vg rocorded minimum CAY ratio (2.93)
which was signlficantly less than V2 and Vl' V2 Taetorded

maximum of 3,27,

Percentage of N

V, racorded minimum N percerntage of 2.52 which was on
par with V,, v, recorded maximum of 2,76 which was signifi
cantly more than Vl and Vz.
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Carbohydrate percentage

Vl had siaornificantly less CHO percentage (7.74) than
V2 and Va. V2 rocorded a maximum of 8.09 per cent.

4,6,2.3 Effoct of position

The rosults gre presented in Table 31,

C/N ratio

Significant variastion was obsaerved on the C/N ratio
botwaean the five bud positioné of scion. Second bud recor=
ded lowest C/N ratio of 2.58 which was on par with first
bud, but significantly less than third bud (3.04), fourth
bud (3.45) and fi1fth bud (3.75) which recordsd maximum,

Pexrcontage of N

Nitregan conteont varied significantly in the five
bud positions of the scion., Fifth bud recordad the lowosi
(2.32) which was significantly less than fourth (2.44),
third (2,59), first (2.74) and second bud (2.93) which

recorded the maximum,.

Carhohydrato content

CHO varied significantly in tho five bud positions
of the sclon, First bud recorded the lowest (7.32) which
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Table 31, Effoct of pesition on C/N ratio, N¥ and CHOX

Position c/N ratio ) 4 CHOX
15 bug 2.682 2,745 7.318
2™ p4d 2,532 2,931 7.529
379 pyg 3,038 2,594 . 7.352
ath pug 3,449 2,443 8,332
sth pya . 3,743 2.326 7.318

3 Cra™ 28,4 co,m™"
C.D. _ 0.127 0.042 0.189

#r Significant at 1% level
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was significantly less thsn sacond (7.53), third (7.8%),
fourth (3.33) and £1fth bud (38.57) which recorded the

maxinum,

4,6.2.4 Intoraction effect of season % variety

The results sre given in Table 32.

c/M zatio

For V;, the C/tl ratlo varied significantly in the
three fortnights analysed. Octobar first fortnight recor-
ded minimum of 2.79 and Soptember scesond fortnight recorded
maximum of 3.3L. For V, and Vg, the C/AN ratio recorded in
the Septomber first and Qctober flrst fortnight were on par
but signiflcantly less than that of September second fort-
night. | |

Nltrogen content

For Vl and Vé. N per cent variled significantly in the
three fortnights analysod., Sepbeombar second fortnight ree
corded lowest and Octobor first fortnlght recorded maximunm
(2.8% to 2.94). For V,, the N por cent recordad on Septaembor
first and Octoboer first fortnight were on par but significantly
less than that recorded in Septombser second fortnight (2.32),
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Table 32, Interaction offect of season and varlaety on
CAl, W and CHOX ratio

Treatnents C/M ratio NA CHOX
F J.Vx- 3.199 2,434 7.732
F\V, 3,165 2.606 3.0%2
FyVy 2,350 2,762 7.718
Fo¥y : 3,306 2,354 7.628
FoV, 3,475 2,322 7.966
FoVs 3,099 2,582 7.912
Fa¥y 2,787 2,852 7. 856
AA 3.182 2,618 8,268
FaV, 2,799 2,940 8.148

F | 4.,019" 29.152°%  1,089N8
C.B. . 3170 0,057 -

# Significant at 5% level
#% Significant at 1% leval
NS Not significant
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Carbohydrato contant

The interaction of season and variety on Carbohydrate

‘content was not significant,

4,6,2,5 Intoraction effect of varioly x position

W

The Table 33 gives the result of variety x position
interaction.

c/M ratio

The interaction eoffect of varlety and bud positions
on C/N ratio was not significant.

Nitrogen content

Nittogen percentage was not influenced sionificantly
by the interaction of varletiecs and position of buds.

Carbohydrate content

For first and third bud, the carbohydrate content
rocorded for the three scion varietios diffeored significantly.
But for second, fourth and fifth buds, the carbohvdiate €Ot
tont recordoed wore on par for Vl and Vs. Eo: second bud
this was significantly leas than V.. For_fourth and fifth
bud Ul ard V, were alsc on par, but V, recorded significantly
lower carbohydrate content than V .



Table 33, Intoraction effsct of varisty and position
on C/N ratio, NX and CHOY

Treatments C/N ratio NH% CHOX
V!P2 2,494 2920 T.243
VIPS 2.967 2,523 7407
ViP4 3512 2.367 83,317
vy 3,056 2,250 8.593
Vﬁpl 2,580 2.660 T.917
Vépz 2,3%3 2.513 23,020
v2P3 3.236 2.907 8,093
Vép4 3,498 2.343 3,150
Vé?ﬁ 3.803 2.2%3 0,297
VéPl 2.4507 2.900 6,963
V§P2 2.3?8 3.0?0 7.323
VQPS 2.911 2.753 7.997
Vjp4 3.3?7 2.5?0 8,530
Vst 3.576 2. 473 3,817

P 2.33%5 1169 10.76™
C.D. - - 0'328

#% Significant at 1¥ level

NS Not significant
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Table 34, Interaction effoct of season and position on
C/M, N¥ and CHOY ratic

Troatmonts C/N ratio N CHOY
F\P, 2,494 2,836 7.307
F,Ps ' 2.967 2,583 7.630
FiP, 3.512 2,440  8.38)
F\Py 3,956 2,360 8.640
FoPy 2,980 2,580 7.333
FoPy 2,9%3 2,760 7.510
FoPy 3,236 2,420 7.707
FP, 3,498 2,223 B.170
FPg , 3,803. 2,113, 8,457
FPy 2,407 2,920 7,457
FgPs ' 2,398 3,147 7.770
FoPq 2.911" 2.730" 8. 160
FPe ' 3,576 2,.%03 8,610

F . L4388 1.628'  1,490M°
C.D. - ) - . -

NS Not significant .
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4,6,2.6 Intoraction affect of season x bud positions

The rosults are givon in Table 34,

C/MN ratio

The interaction of saeason and position on C/N ratio

was not significant,

Nitrogen content
Nitrogoen content was not influenced significantly
by the intoraction of season and bud positions.

Carbohydrate content
The interaction of season and bud positions had no

significant influence on carbohydrate content,.



DISCUSSION



DISCUSSICN

The season plays an important role in the propagation
of plants, aespacially under outdoor conditions, It is,thero=-
fore, essential to find out the most favourable season for
propagation of the solocted crop in difforent localitles.
The present investigations were carried out to €ind out the
effect of the season and position of bud on the success of
budding and further development of the sc¢ion. The results

obtained from the studiss aro discussed in this chapter.

5.1 Varistal influence on the success of budding.

since no significant difforence was found among the
three varieties, it may be presumed that season is move of
concorn for propagation i.e., for any variety of rose, budde

ing can bo performed in the suitable season,

5.2 Envirommental parameters on the bud take

There was a marked differonce in the percentage success
in budding, during the different months. Better success (82
+o 98 por cent) was recorded during the ralny season, from
August second fortnight to Octobser first fortnight. This
rosult is in agreement with the reports made by Genders,(19563),
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Rao (1967) found thst, the suitable conditions in South India
for propaéatioﬁlin mango prevailslduring Augqust-September,
Mukherjes (1964) as well as Singh and Srivastava (1962)

found that in Lucknow, July was the bast month for budding

in manao.

During the pfesent {investigation, February first
fortnight to March second fortnight was found to be the
least favourable season for budding, having recorded only
26 to 44 per cont take. Ahmed (1960) also found this periocd
+o be unfavourable. Singh and Jawanda (1962) found that
during the hot dry summer, the mange trees do not show much
sap flow and hence the percantage of success was greatly
roduced. Jauhari and Singh (1970) obtainsd increased success
for mango budding in July than in Morch, due to increased
rolative humidity in July (93 per cent RH in July as against
60 por cent in March).

The coofficlents of correlation indicate the intensity
and direction of character associations. From the eorrela-
tion of bud take with different motoeorological cobssrvations,
1% can be seen that the maximum tomperature of succeading

current and previous fortnights affected the bud take. However,
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the maximum tomperature boyend two fortnights prior to
budding did not exhibitsignificant association. The minimum
day temperature was found to have no significant influence
on the bud take., Rainfall and relative humidity of the
current and previous two fortnights, proved highly favour-
able for good success in budding. The sunshine hours of

the eurrent and just previocus fortnight showad significant
nagative correlation with the bud take,

Whon a numbar of characters are included in the
corrolation study, the diresct association botwasn the éharac-
tors bacomes more complex. In such a situation, the path
analysis devised by Wright (1921) provides an effective
moasure to find out tha direct and indirect effects, peimitt-
ing a critical examination of the specific factors that proe-
duce a given correlstion. It is an efficient tool throwing
1ight on tho contribution (direct effect of a character to
the maln charactsr) ani also its influence {indirect eoffoct)

through the other charactoers.

From the path analysis of weather paramoters on the
bud take, it was found that in the forinight succeeding the
fortnight of budding, the direct contribution of maximum
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temperature on the bud take was nagative and high. The
iﬁdirect offects wore negligible. The other parameoters
were not influential. Hartmann and Kester (19386) had ob-
gserved that at higher temperasture, callus productien is
retarded, with cell injury beceoming more apparent until
death of the cells occurs., It is 1likely that in the present
case also, this happens. This shows the importance of the

marioun temperature on the success of buddling,

In the current fortnight the direct contribution of
maximum temperature on the bud take was negative; bul negli-
gible. Its positive Indirect influence was through sunshine
hours, Thoe direct contribution of rainfall was positive,
and maxinmum, tho noext being that of relative humidity followed
by sunshine hours. The maximum direct contribution of rain-
fall was due to the high positive and signiflcant correlation
of rainfall and relative humldiity. Though the correlation of
sunshine hours with the bud take was negative and significant,
it exhibited pogitive direct contribution. The negatlve value
viags due te the high negative indirect influence through raine
fall., Eventhough maximum temperature had no dirsst contribu-
tion on the bud take, 1t indirectily influonced the bud take

through the sunshine hours.



Rainfall and relative humidity have been found to
have the two important factors for better success. Even=-
though sunshine hours exhibited some beneficlal effects on
the success of budding, %o betier success, it was found
that, in general, as the sunshine hours increased bud take
was affected. As rainfall incroasses, relative humidity also
increasos while maximum temperature and sunshine hours decree
asg. Huster (1903) and Ricker and Keit (1926) pointed out
the influence of temperature and even more particularly, of
moisture to be of groat importance in determining the extent
of callus davelopment in the ease of apple root grafts. They
found that within cortain limits, callus development increaw
sed with highor temperature and moisture snd decreased with
lower temperature and molsture. The results of the preosent
studles are alsc in agreement with those of Shippy (1930)
and Lundstad (1972) who found that alterations in temperature
after budding resulted in reduced growth as well as bud take
and bud take was less with Bosg multiflora at lower relative
humidity. Korobov (1976} cbserved that for union of garden
rosos, optimum temperature should be botween 16°C = 28°C,
Highly turgid cells were found to glve enhanced prolifera-
tion of callus than those in a wilted comiition., Doley and
Leyton (1970) also proved this by observing callus development
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of ash (Eraxinys gxcelsior) that callus production was
markedly reduced as the walter potentiasl decreased., The
rosults are also in accordance with those of Singh gt al.
(1979).

According to Hartmann and Kester (1986), tomperature
plays an important role in high cell activity. In the spring
and monsoon, the plant tissues especially the cambiﬁm..are
in naturally active state. The naw callus arising from the
cambial region will bs composed of thin walled turgid cells
which can e3sily become desiccated and die. It is important
for the production of these parenchyma calls that tho humi-
dity in the vicinity of the cambial region of the graft union
59 kept at a high level. Regarding the sunshine hours,
Burbidge (1977) found that dull molst weathor i1s prefarable
for budding, Msharana and Singh (1978) also pointed out
that the quickest and the highest take was obtained under
direct sunlight and the losses were only minimum at diffused
sunlight than in white light. Caponetti gt al. (1971) and
KhosheKhui and Sink (1982) also obsorved that callus initia-
tion and development cccurred faster in darkness than in
light., The opined that continuous darkness is detrimental

to callus develosment, The adverse offect of sunshine hours
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on bud take obtained in the prescont stullees may be due to
the fact that as sunshine hours in a day increased, the
temperature also increasad. The high temperature was detri-
mental to callus formation. For initiation of callus, the
sunshine hours in a day should decrease and, that is effacted
through rainfall and thus suitable dull molst weather for
better take was maintained. This condition was only nooded
in the current fortnight of budding. It is important, too,
that the ragion of the graft union be kept as free as possi-
ble from pathogenic organisms. The thin walled parenchymatous
cells, under comparatively high relative humidity and tempew
rature conditions provide a favourable medium for growth of
fungd and bacteria, which are exceedingly detrimental %o the
successful healing of the union (Hartman and Kester, 1985),

Similar trend of influence was observed from the path
analysis of meteorological paramsters of the previous and
two fofﬁnights bafore budding, DBut in the previous fortnight
of budding, only rainfall exhibitod high positive direct
éontribution to bud take.an& maximum tempersture and relativas
humidity‘having positive contribution. Among the climatlc
factors during two fortnights before budding, only rainfall
possessed high positive direct contribution on budding. From
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these, the importance of rainfall and relative humidity on

budding has been clearly brought out.

The climatic factors of tho succeeding fortnight and
current fortnight directly contributed to and indirectly
influenced the bud take by 23 per cent and 37 per cent rose
pectively. Those of the previocus fortnight amd two forinights
before budding exhibited 45 per cent and 15.83 per cent in=
fluence respoctively. This may bz explained on the basis
of one of the important internal factors influencing the
formation of graft union, that 1s, the growth activity of
the scion and rootstock at the time of budding Bose gt 3l.
(1936). For T-budding, it is essential that. the bark of
the rootstock and scion should slip freely so that the bark
can easily ba separated from the wood. At this stage, the
cells of the cambium divide freely and union takes place
roadily (Hartamann and Kester, 1985). The rainfall during
the preovious fortnight and two fortnights bofore budding
causes vigorous active growth of %hé rootstock and scilon,
thoreby making the budding operation easy and budding success
mOra.

Perusal of the meteorological data in relation to the

porcentago of success obtalined in budding during the different
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months indicates that high atmospherlc humidity consequent
on high rainfall, neither too high nor too low maximum bub
hich minimum temperatures and sunshine hours in a day were
vory congenial feor the union of the rootstock and scion.

The success was retarded when there was departure of any of
the five metzorological parameters from the above combinaze
tion, The aforesald favourable comditlons coupled oven
distribution of rainfall prevailsd during August second
fortnight to October middle, causing efficient flow of cell
sap and thus onabling maximum success in budding. A gradual
Increase in bud take was observed upto August first forie
night and a sudden decline in take was obtained during August
first fortnight accordingly with a decline in rainfall, The
decrease in bud take might have been due to the wilting or
reduced sap flow of the plants which were otherwise succulent
by the receipt of increasing rainfzll till thon. It was also
understood that as far as rose budding 1s concernad climate
during the preceding, current and succeeding fortnights are

critical for successful bud union.

Shippy (1930) confirmed that air molsture level belew
the starvation point inhibited callus formation. Theé rates
of desiccation of the cell increased as the humidity drooped,



Parenchymatous cells making up the important callus tissue
8re thinewalled and tender wlith no provision for rosisting
desiccatioq. It is obvious that if they are exposed to dry
alr very long, they will be killed, The failure obssrved
in the drier months might have boen due to the zbove fact,
The climatlic factors, thus play an lupertant rols in budding
of rose and this is the reason why the preferred time of
budding differs at different places,

5.3 Biometric characters

The results of the effects of ssason, varieties, posie
ticon of buds and thelr interaction on different blometric

characters ara disecussed in the followlng section,

5e3el Poriod of budding er seasen

Mukherjee (1984) obsorved that scion growth differs
betwaon grafts propared and different months in the case of
mango. The vegetative characters before the appesrance of
the first flower bud like petlole fall, bud emergences, first
leaf emeorgence, number of leaves till first flower bud and
helight of the sclon ¢ill first flower bud sppearance are
seen influenced by the period of budding. Singh (1920) had
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pointed out that the time of budding had great influcnce

on bud break. Plants budded during Septembor first fort-
night shawed a@arliness in petiole fall (8.18 days) as well
took minimum days for bud burst (19,82 days) and first leaf
emergence (25.09 days). On the other hand the plants budded
during September first and Cdtober first fortnights produ=
ced minimum numbsr of leaves (9.26) and recorded signifi-
cantly lower height (15.77 cm) before the first flower
appoarance. Maximum leaves (12,18) and plant height (18.63)
was observed in plants hudded during September second forte
night (Table 8),.

Poriod of budding influenced the first flower charace
tors like days taken for flower bud production, flowsr size
and petals in the flower. Plants budded during September
first fortnight produced the first flowsr bud early'(ss.de
days) than those budded during September socond fortnicht.
Howover, the flower size was small (6,11 cnm) ard the number
of potals was minimum (23.43) in the former. de Vrios (1975)
found that plants with shorter choots produced the first
flower bud early bacause of thelr shorter juvenile periled.
Similar results were also obtained from this study, Tho
plants budded during September first fortnicght produced
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shorter stem and flowered early within sight wecks of budde
ing. Rojas (1972) alaso found that the first flower could be
expected within eight weeks of budding,

Maitl (1974) observed the plant height and branch
nunber to vary wlth the budding dates. In the present studies
also, the period cof budding exhibited profound influence on
subsequent growth and flo&aring of rose plants. Plan?s budded
during September first and secord fortnights produced more
subsequont shoots (3.76 and 3,8) and flower buds (2,17 and
2.43); but thae petals were significantly less. HMaximum total
height alsoc was attained by the plants buddsed during this
period, The number of flowers oreduced by long cane was conm
siderably greater than that by short cane, as has baen repor-
ted provicusly {(Hughes and Cockshull 1970). The benefits of
longer stems in flower production varied with soason (Zieslin,
1981), 1In the present studles 2180, plants budded during the
f4rst fortnight of September possessed maximum plant helght

and produced more number of flowers as second crop.

B 3 ™ 2 Varietv

During the prosent investigations 1t has been found

that varietal influence was cevident only in certain charactoers
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of growth after budding. Varlety had no influence on
peticle fall, bud emergence, first lea} emergence and plant
height. Tho number of lesaves producaed before the first
flower appearance was found to be a variety dependent
character. Haenchen (1967) observad the growth of the
budded scions was dependent on the varlety. Pink Panther
produced the lowest number of leaves (9.93) and Princess
the highest (11.18). Cockshull and Horridge (1977) pointed
cut that a minlimum numbor of leaves is required to be pro=
ducad hefore flower initiation takes placo, In thelr studies,
the cultivar Swoot Promise produced flowérs only after the
nroduction of the minimum number of leaves. They could ¢b-
gorve seasonal differences in this minimum requirement, In
the present studies, varletal differences in this minimum

requirement have been observed,

- The time taken for the first flower bud preduction was
not a variety-dependent character. Among the three varleties,
flowersizo was maximum (6.91 cm) for Ambassador and minimum
(6,21 cm) for Pink Panthor. However they possessed more or
loss equal number of petals (2%,58), which was significantly
lower than that of Princess (29,65).
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Considering the growth and flowering after first
flower production, days taken for the appearance of second crop
flower buds, petal number and total heicht were not influenced
by variety. The number of subsequent shoots produced was in-
fluenced by the variaety, Ambassador and Pink Panther produced
the maximum number of subsequent shoots (3.6l and 4.07) and
flowors (2.23). Princess produced minimum shoots and flowers,
This may be due to the difference in the genetic characters
of the difforent varieties amd their growth pattern.

3.3,3 Bud position

The existence of a growth potential gradient along the
axis of a shoot has b@en known for a long time. Various hypoe
theses have baen suggested to explain the mechanlism of apical
{nhibition of lateral buds (Phillips, 1973). Differences in
the ability of buds to sprout and grow as related to the
distance of the bud from the apex was termed the Ydistance
offoct" by Snow (1923). Gregory and Veal (1957) noted a simi-
1ar phonomenon in flax and pea plants which they called “"the
gradiont of growth potential in the stem"., Powell (1973)
made similar observatiocns in apple. This difference in growth
ability of different buds is found both in the Intact plants

and in the exeised nodes,



132

In the present investigations, buds at different
positions from the flower wore detached and buddad, The
growth parameters upto the sacond crop of flowers were studied,
Regarding the vegetative characters before the appearance of
the first flowers, first bud (from the top) showed earliness
in potiole fzll, bud emergence and first leaf production;
but recorded minimum number of leaves and lowest height. The
time taken for theso characters from the first bud to the
fourth bud was wore or less same, belng statistically not
significant. Fifth bud took maximum number of days for
petiols fall, bud emergence, first leaf production and also
rocorded the maximum leaf number. The fourth bud raecorded
the maximum height. Zieslin gt al., (1976) and Zamskl ot al.,
(1935) zlso have shown that there is a "gradient of readiness
to sprout® along the 5tém. upper buds being less inhibited,
The observed difforences in sprouting ability may have been
due to the difference in the age of the buds (buds which are
sttuated lower ‘on the branch are Yolder®, These differences
betwesn the buds from different locations on the stem may be
a result of developmental differences related to the location
of the bud on the stem (Zieslin ot al., 1976) and may also be
due tec the accumulation of an inhibitory factor being higher
in the extracts of tho lower stem part (Zieslin gt al., 1978).
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The first, second and third buds produced the flower=
buds early (54.61 days); but the fourth and fifth buds took
more days (80,43 days). Tho flowsr size and petal number

woere not found to be a position dependent character.

Number of flowor buds and total plant height ware
seon not influenced by the position. The flrst, second and
third buds produced more subsoquant shoots and showed earlie
ness in flowerbud production, However the petals were few,
The fourth and fifth buds produced fewer shoots and delayed
thoe flower appearance.' The number of petals was, howaever,

THCEOe

From thess results, it 1s seen that the upper buds on
the shoots were at a similar stago of development (ags),
although they wore of different positions on the branch as
describaed earlior by Zieslin gt gl. (1976). The greater in=
hirition of loﬁer buds may be due to anatomical differences
in the vascular system at the time of bud differentiatlion or
as a result of bud aging at later stages. According to
Phillips, (1973) soma irregularity in the vascular system
may be tho reason for differences in the degree of bud inhie
bition. Eventhough this point was not examined in the present
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investigations, the gradient observed in the buds of similar
age (Table 14 to 16) seom to indicate that the opinlion ex-
pressed does not hold good here. This gradient in characters
may be due to the gradient inhibition present in the intact
mother plant oventhough the upper buds were at 2 similar

stage of development.,

The differences found in the sprouting ablility of
different buds and of the buds of similar age situated at
different positions on the branch, were simlilar to tho grae
dients found in the flowering abllity (Rylski and Halevy,
1972) ‘and other morphoganstic characters of buds along the
nlant axis (Nozeran et gl., 1971). This may indicate that
these differences are developmental rather than correlative,
The control for this phenomenon would, then, lie within the
difforentliating apex.

The initizl effect on sprouting may be different from
the subsequent offoct on the growth of the sprouted shoot.
Zieslin and Halevy (1976), CGonder (1963); Pal (1972) and
Fairbrother (1970) explained that the best buds arc those
near the middle of tho stem. According to them, those at

the top just below the flower, are often too advanced and
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those near the base lass :advanced, Pal {1987) was also of
the opinion that the buds selected should not yat have star-
ted to slongate. From the analysed data of the most favour-
able season for budding, it was sceon that the upper budswere
faster in growth than the lower ones. The year round studies
made on the biomstrical characters (AppendicesII to XIV);
indicato that the first bud of VS falled to produca subsc-
quent shoots {Appondix X}. Appondix XI indicates that almost
all the first buds of Vl' v, and Vq failed to produce second
grop of floﬁer buds in the aubsequent vegetative shoots. The
fourth and fifth buds of V,, V, and Vé produced the second
set flower buds in most subsequent shoots, eventhough the
number of subsequent shoots produced was less than that of
the first and second buds, But the first, seccond and third
buds, produced second crop of flowsr buds, only in soms of
the subsequent shoots. Most of the plants produced from the
fixst and second buds of Vl' V2 and VB were comparatively
woak and died after the first flowering was over. However,
gome of thom died after production of subsequont shoots. The
plants produced from the third, fourth and fifth buds, lasted
long in 2 better condition and showed good flowering. The
earliness &in growth of the first, second and third buds in

the favourable season may be due to the anatomical differences.
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According to Tomlinson, (1978) and Zamski gt 3. (1935),

the upper buds are sylloptic i.e., thelr growth continues
without 1ﬁterruption immediately on formation, and thp lower
buds are proleptic, 1.a., they undergo a pericd of inhibi-
tion prior to sprouting. The vigour of the plants developed
from the upper buds was réduced after thelr early arowth.
But ﬁtth reforonce to the lowsr buds, eventhough the carly
growth was very slow, the vigour of the plants were maine
tatnod, According to dao Vries and Smeets (1979), growth
cantrol in roses should mean the highest possible vigour,
the ability to stand continuous harvesting (pruning) of the
scion and the abllity to perform well under different environe
mental conditions, In the present investigetions, aﬁong the
five buds, the fourth and the fifth were found to be better

for budding, when plant vigour was considered,

5.3.4 Interactions

Pericd of budding x varioty interaction did not ine
fluence some of the vegetative characters before first flower
appaarance like petiole fall, bud emergence amd first leaf
production eventhough period of budding zlone grestly influ=
anced them. However, with respect to the number of leaves

and helght of the sclon, the interaction exhiblted profound
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influencaes. Ambassador and Pink Panther produced minimum
lcaves when budded during September first and Octobar first
fortnights; Princoess was found to produce significantly more
nunber of leaves on sll the three fortnights. For Ambassador
and Pink Panther, budding during September second fortnight
was favourable for greater plant helght, For Princoss,
Septémber second and October first fortnights were favourable

for greater plant height.

Days taken for first flower bud produétion and flower
size wore not influenced by the interaction. Petal number
was influenced. Princess and Pink Panther recording minimum
poetals when budded during Soptember first fortnight and maxi-
mum when budded during October first fortnight, Ambassador
produced flowers with significantly more petals when budded
during September first forinight than during September second
fortnight.

The intaraction did not influenca ' the time taken
for production of second crop flower budH;nd their numbar,
But significantly more number of shoots and maximum total
height were recorded for Ambassador and Princess whon budded

during Septembsor first fortnight. Hnk Panther showed lesser



height and less number of shoots than the other two varletles
during 8ll the three fortnights. Ambassador produced more
petals when bgdded during September first fortnight. For
Pink Panther snd Princess, more petials were found when budded
during October first fortnight. The influence of the pariod
of budding x varioty interaction revealed that, thesa charace
ters exhibit fluctuation for different variotises hudded dur-

ing different periods or seasons.

The growth characteors, the characters of the first
flower and the characters of the second crop flowers wore
not saen influenced by the variety x position 1ntefaction.

From the data on period of budding x bud position
interaction it was found that irrespactivé of the bud posi-
tion, budding during September first fortnight was favoura-
ble for early peotiole fall, bud emergence and first leaf
emergence, In this poricd itself, tho first and second
buds showsd earliness than the third, fourth and fifth buds,
For first leaf production, fifth bud took more days when
budded during October first fortnight. In the case of plant
height, the first, second, third and fourth buds recorded
more or less the same height in all the three fortnights;



. 129

but the f1fth bud showed maximum helght vhen budded during
Octobor first fortnight. Considering the first flower
characters and growth characters after the first crop of
flower buds, perlod of budding x position interaction was
not Influential, eventhough period of budding alone influ=

encad all of them, and position of buds, some of them.

3,4 Correlations of blometric characters

Strong positive inter correlation was seen between
fall of paetiole, bud emergeonce, first leaf production, number
of leaves 3ill first flower bud, time taken for first flower
bud production, first flower size and timo taken for the hfo-
duction. of second crop flower buds. Whon petiols fall occure
red asrly, bud emefgence. first leaf production, production
of first crop of flower buds and productioﬁ of second crop
of floﬁar buds oceurred early, the characters being signifi=-
cantly and pesitivoly &orralated, On the otherhand, with
early fall of petiocle there were lesser number of leaves
t111 the production of first flower bud, bosides the flowers
of the first crop being small.

Another strong positive correlatlon exists boetween

£31l of peticle, first leaf production, days taken for first
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flowor bud production, days taken for second crocp flower bud
production and petals in second crop of flowers, Early the
pstiole fall, first leaf production, first flower bud pro-
duction second crop flower bud production, all occurred

aarly and the flowers of the second crop being with less
number of potals. Petals present in first flower also found
to have positive significant correlation with petals in second
crop flowers. This means if the petals ware more in first

flower, second crop of flowers alsc possessed more,

Leaves prasent usto the formatlon of first flower
showed positive significant correlation with plant heolght
till flrst flower bud which in turn showed significant corroe
lation with number of second crop flower buds produced and
total height of plant aftor the production of second crop
flowers, This may be oxplained as, if the leaves were more
the plant possessed more height till the production of first
flower bud and 1f the helght was more second crop of flower
buds produced and total height of plant after second crop
‘of flowars were more. Hughes and Cockshull, (1973) also

reported similar results,

The number of vegetative shoots producerd after first

flower showed positive significant correlation with number
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of second crop flower buds 1.e., 1f the axillary shoots
produced after first {lower were wmore, more the number of

second crop of flower buds.

It was found that leaves #4111 first bud was negatie
vely correlataed with number of subsequent shoots i.e., if
the leaves were more tili firat bud subsequent shoots pro=
ducaed will be few. This may be due to the inhibition gradient
oxisting in every shoot of a plant from top downwards. The
bottom buds were more inhibited that they do not shoﬁ bud
outgrowth.'

It was also seen that the time taken for the produce
tion of first flower bud and the number of subsequent shoots
produced werae negatively correlated 1l.¢., 4f more days were
taken for the production of first flower bud, the less the
subseguent shoots produced. Another negatlive significant
correslation was cobserved between the number of subsequent
sﬁoots produceé and the tims taken for second crop flower
bud production and petals present in second crop of flowsrs
1.0., 1if the subseguent shoots were more, early the produce
tion of setond crop buds and the flewers in the second crop

with less numbar of petals.
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The numbar of second crop flower buds and petals
present in flowers of second crop were negatively correl:ae-

ted, 1.2.,, the more the flower buds the less the petals.

5.,5. Nutrient status or carbohydrate = nitrogen ratio

In February-iarch, carbohydrate and mitrogen content
was low; but nitrogen content gradually increased from
Fobruary-March upto April-iay. During tﬁe pariocd carboe
hydrate content was low, indicating the production of more
vagetative growth leading to lowaring of C/N ratio. Akbar,
{1979) in his studies found that the carbohydrate and nitrogen
content varled with season and the growth pattern of the
plant, the Edward rosa. Subsequent reduction in nitrogen
contont indicated the termination of vegetative phase and
commoncement of flowering. From April-iMay, carbohydrate
content showed gradual increase upto June«July during which
tho nitrogen content was decreasing. Carbohydrate started
accunulating in the later months, probably because if was
not utilized oither for vegetative growth or for the produce
tion of flowers, as the flower productien was low in April,
CAl ratio was hich in June=July due to accumulation of carbo-
hydrate. From August, carbohydrate content synchronised
with the drep in the rate of flower ylcld. Eventhough the
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C/N ratio of throe scion varictios ware similar, it was
highly fluctuating compared to rootstock CAN. The C/N ratio
of rootstock was more or less constant during the experimental
period because brlar the rootstock was not allowad to pute

forth vegetative growth beyond the required level,

5,51 CAl ratio on bud take

According to Hartmann and Kester (1985), in the case
of the healing process in T-budding of rose, about three
days after budding, the terminal cells of the broken xylem
rays and adjacent camblal derivatives on the oxposed surface
of tha stock bogin to enlarge and divide, loeading to the
- production of callus strands. Simultaneously callus strands
develop from terminal cells of broken phloem rays and adjacent
young secordary phloem cells on the cut surface of the innere
glde of the bud plece. In ths present investlgations, it
was found that, the scion C/N ratlo significantly influenced
the bud take while the rootstock C/N did not significantly
influence the take. The carbohydrate reserves (nutrient
status) of the scion may have acéelerated the formation of
callus tissue from the bud plece thus, enabling the healing
process to be completed sarlier. From Fig., 5, 1t can be

seen that in August to October, during which, maximum bud
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talke was obtained, carbohydrate and nitrogen content was
comparatively at a steady level than during the other

sgasons, whan the fluctuation was more.

5.59.2 Season, varletios and bud position on nutrient status

From the analysis of the data of the carbohydrate,
nltrogen and C/N ratio of each bud positions of the three
sclon varioties, in the three fortnights during which maximum
bud take was obtalned, it was understood that season plays
an lmportant role in the fluctuation of carbohydrate per-

cantaqge, nitreogen percentage and C/M ratio.

In this precised analysis, the varleties significantly
influenced the carbohydrate, nitrogen and CAY ratio since
the varietal characters and growth habit differs in cach
variety, But when all the year round data were analysed

varletal effect was not significant.

Influence of , bud position from the flower downwards
in the scion, on carbohydrate, nitrogen and C/AN ratio is an
important factor tec be considered sinte sach bud showed
different stages of anatomical developmsnt and different
bud take. The nitrogen percentage was lowest in the buds

in the order of fourth, third, first otc. However sscond
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bud possaessed hlghest nitrogen content. This was in con-
firmity with the rosults of Chadha gt al. (1973), Pathak
and Panday, (1978) and Singh and Rajput, (1973). First

bud recorded lowest carbohydrate content and i1t increased
in the order of second, third, fourth and fifth, of which,
tho fifth bud recorded the highest. Tucky and Green,
{1933%) also proved that starch contont decreased as a gradi-
ent from base to tip and nitrogen cornitent increased from
base to tip as a gradient. As fas as the CAl ratio was
considered, second bud possessed lowest C/MN ratio since
sacond bud had highest nitrogen content which was on par
with the first bud. From sacond bud onwards upto fifth
bud, gradqal increase was noted, Fifth bud recofded MaXi-
mum CAY! ratio. The increasing carbohydrate content from
tip to base ravealed that the ressrve foods were more in
lowar buds and the reverse condition of nitrogen, that
growth starts, cearly in upperbuds, as obtained from present

investigatlons also.

95.5.3 Interactions

Season X variety interaction alone influenced the
nitrogen content and C/ ratio since season and variety

possessed individual significant influence on C/N ratio
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N content. L.2., the C/MN ratio and N content vary with

sath variety in different seasons. But whoen carbohydrate
content was considered only varlety x position interaction
was Influentiz)l. The three varicties differed significantly
for each position because of developmental variations and

varietal characters.
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SUMMARY

An Investlgation was carried out at the Department of
Horticulture, College of Agriculture, Vellayani during z period
of one year starting from January 1987 to December 1957 to find
out tho offect of season and position of bud on the success of
budding in rose plants. The expariment was laid out in facto-
rial Completely Randomised Design with three replications. The
troatments consisted of combinations of three varioties
'Ambaggsador?, 'Pink Panther' and 'Princess' with five seion
bud positions, starting immeéiately below the flower, Budding
was done at fortnightly intervals and each time, 45 buddings
were dona.. The dally meteorological data collected were exé—
mined for thelr possible role in the succaess of budding, Thirteen
growth characters were élso racorded and analysed. The nutrient
status of the scions ani rootstock were estimated to determine
thelr role in the success of budding. The rosults of the study

are summarised belows

L. There was no significant difference among the three
varieties ‘Ambassador?, 'Pink Panther' and 'Princess! in
respact of success in budding., It was thus revealed that
as far as propagation is concerned varlety 1s of not much

concern; but the secason is the most important factor.
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2, The time of budding significantly influenced the

success 4in bud %ake. Botter success (S52«-93%) was recorded
during the rainy season, August second fortnight to Octobar
first fortnight, during which pericd, the environmental factors
viere balanced and quiteo favourable for bud take., February
first fortnight to March second fortnight was found to be the
least favourable season for budding (with only 26 to 44 per
cont take) presumably due to the daesiccation of the new
pargnchymatous cells in the callus, due to the high temperae

tures that prevailed.

3.,  Maximum temperature in the succeeding, current and
pravious fortnights of budding showed significant negative
correlation with the percentage bud take., Desiccation of
parenchymatous cells would have caused the fallure of bud

urnion,

4, Mininmum day temperature exhiblted no significant
effect on bud take in the succesding (lag +1), current (lag 0),
provious (lag =1) and two fortnichts bafore (lag =2) budding.

S Rainfall showed significant positive correlaticn with
bud take in lag 0, lag =1 and lag =2 periods and among the
five weather paramoters studied, rainfall was found to be

the major factor influencing the bud take.
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6. Relative humidity exhibited significant positive
correlation, and the sunshine hours, negative correlation

with bud take during lag 0 and lag =l pericds,

7o Path analysis revealed that the direct effect of

maximum temperature was negative during the lag +1 period.

During lag O perilcd, maximum direct effect on success
in budding was oxerted through rainfall. Relative humidity
and sunshine hours also had positive direct effect. But the

maximun temperature showed negative direct effect,

During lag =1 and lag =2 periods, the maximum direct
offect on budding was shown by rainfall. Relative humidity
and maximum tomperaturo also showed positive direct effect.

Sunshine hours possessed negative direct effect on budding.

Path analysis thus indicated that high atmospheric
humnidity caused by high rainfall, medium levael of temperature
and medium level of sunshine hours in a2 day are very congenial

to the union of rootstock and sclon.

8. The climatlic factors during the fortnight succeeding
budding directly contributed and indirectly influenced the
bud take by 23 per cont and those of the current and previous
fortnights and two fortnights before, 37 per cont, 4% per cent

and 15,83 per cent, respecctively. The preceding, current and
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succeoding fortnichts were found to be critical, as far as

succass in rose budding was concerned.

Q. The period of budding significantly influenced the
vagatative and the flower charactors except the number of

days taken for the production of second crop flower buds,

10. Number of leaves produced before the first flower
appearance, first flower size ard petals in first flower,
nunmber of subsequent shoots produced ard number of. saecond
crop of flower buds were found to be variety=deperdent

characters.

1. All the vegetative characters bafore tha appearance

of the first flower, the first flower characters (like days
taken for the production of first flower bud, number of petals
in first flowers) as well as subsequont growth and flowering
characters (like number of subsequent shoots, days taken for
the preduction of second crop of flower buds, potals in subse=

quent flowers) were influenced by the scion bud position,

12, Period of budding x variety interaction significantly
influenced the number of leaves produced, height of scion

ti1ll first flower, petals in first flower, number of subsequent
shoots produced, petals in subsequent flowors amd total height

of the plant after second crop flowering.



-

151

13, The perioed of budding x bud position interaction sige
nificantly influenced the fall of petiole, bud emergence,
first leaf production and helght of scion till first flower
bud.

14, The first bdnd second buds were early to sprout and
flower till the production of first flower bud, but the olants
were comparatively weak. In the present investigatiocns, the
fourth and the £ifth buds were found to be better for budding

as far as plant vigour was considered,

15, A strong positive inter correlation was found to
exist between fall of potiole, bui emergence, first leaf
production, leaves till first flower bud, time taken for
first flower bud production, first flower size and time taken

for seconi crop flower bud productiocn.

‘16, Significant nagative correlaticn was observed between
leaves produced till first flower bud and number of subsequent
shoots produced after first flower} days taken for first flower
bud production and number of subseguent shoots produced. Sube
sequent shoot number was inturn nagatively correlated with
days taken for second crop flower bud production and petals
prosent in subsequent flowers., Number of second crop flower
buds and petals in subsequent flowers were negatively corroe

latad,
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17. The carbohydrate and nitrogen content of the scion
varled slignificantly throughout the year, accerding to tha
flowering phase and vegetative phase of the plant.

13, In the prosent invaestigations, it was found that, the
scion CAY ratlo significantly influenced the bud take while
the rootstoek C/N did not significantly influence the take,
The carbohydrate reserves of the sclon may have accelerated
the formation of callus tissue from the bud piece thus, ona=

bling the healing process to be completed earlier.,

19. The carbohydrate and nitrogen content varied signi-
ficantly with scion bud position and with variesty.
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Appandix I Weather paraometers for 1987

Maximum Minimum Rainfall Relative Sunshine

Temperature (“C) Temperature (°C) {mm) Humidity (%) Hours

Jan. 1-14 31.49 19,65 ) ' 75.46 8,67
15-31 32.09 . 20,81 0 70.38 10,46

" Feb., 1-14 31.27 21.20 0 64,39 10,25
15-28 . 32,10 21,50 0 69.25 10.22

Mar, 1-l4 33,61 22,91 ) 71.60 10,52
15-31 32.09 23,63 . 4,00 72.52 10,50

April 1-14 34,20 26,23 0 77.07 9,67
15=30 33,11 25.44 48,00 79.91 8.06

May  l-14 32.51 25,71 5,80 71.28 10.68
15-31 ©33,20 24,7 77.20 70. 85 8.74

June  1-14 31,49 22,55 117,70 70,71 5.68
13-30 30.54 24,27 105,40 78.40 " 6,48

July 1-l4 30,60 23,90 20,00 78. 14 9,58
15-31 31.60 24,80 0.40 74,08 9.28

Aug., 1-14 31.60 23,80 35.20 77,36 8.82

15-31 29,80 24,20 . 238,20 84,54 3.7

Sep. 1-14 31.%0 24,40 180.00 81,10 9.54
15-30 31,00 23,60 126,00 - 76,84 8,10

Oct., 1-14 30,87 23,683 160,60 80,71 7.20
15-31 30.37 30.11 136.50 - 84.60 5,02

Nov, 1-14 29,52 23,78 128,00 81,39 7.36

15-30 30,66 ’ 23,26 35,00 BL.59 6.7

Dec, 1-14 30,69 ) 23,81 156,C0 82,71 5,61

15-31 31.03 22,66 77,70 77.88 8.94




Appendix II Average No, of days for £all of petiole

Traate M0 Feb Mar April hay Jume ¢ July Aug Sep oct. Nov. Dec,
s Fy Ry Py, B F, R R FLoF B B, B B R E g

ViP) 1400 xax gy 13.80 mux % 17,50 22.00 6,50 6.00 xxx xxx 14,30 500 xxx xxx 10.00 17,80 B8.00 16.00 xxx 14.00  xxx 11.00
ViPy 1300 1730 wux gk oxax xxm 12,00 1300 800 13-00. 26:00 800 10,50 6.00 10-00 900 7.00 17.67 11,67 18.00 11.00 14.00 7.00 12,30

ViPa 1633 20030 wxx 12,33 8,33 a.00 10,00 1300 6,% 2300 18,50 11.00 1000 wxx 600 1L.OC  8.00 19.00 13,67 1400 580 18,50  9.30 16,323
ViPs  21.30 37,30 1830 uxx 00 7,30 800 20,50 14,30 7,60 27,67 13.30 0.67 xxx  xax 8.30 4,67 2100 13,33 15,67 12.00 17,33 900 14,33
ViPe 17,50 29,85 11,00 19.00 11-00 8,30 10,50 15,33 13.00 16.33 16,33 800 15,33 4.00 12.00 12:00 6.00 22.00 20,67 25.00 18.00 23,67 11,67 19,33
UIFI. 24.00 8-00 gxx XXX xxx 7.00 21.00 22.,%0 xxx xXX X xmx 11,33 8,33 xax .67 7,30 19.00 10.30 26.00 ANX AR xnx 9.50
VoP, 2300 B-0D xux 9:00 14-00 §.00 13.00 9.00 13.00 11.00 24.00 "r.oo 14.00 9.00 xxx 10-00 8,33 17.00 12.00 xxx 18.30 26.00 15,50 10,50
VoPy 29,30 10.3C¢ 1900 11,30 1300 .00 13.00 11.00 14.00 16.30 20.30 8,30 17,30 4,33 1000 6.67 6,33 20.00 18.67 23.00 17.30 2200 13,50 11,67
VP4 xxx 12,30 17,50 13.00 13,50 .00 17.00 .00 22.30 16,30 22,67 11.00 11,50 8.00 9,80 10.00 7.67 17.00 20.00 16,50 26,47 20.00 17,67 ,15._5'0
VoPy 3200 14.33 {3.00 17.00 18.00 19,50 19,50 15.00 15-00 22.00 17.67 9.cD 17..'-.\0 787 1300 12,67 11.00 20.00 2500 23.00 27.00 28.00 [S.67 17.67
ViP|  12.00 xxx  xxx 7.00 xxx K xxx '21.0_0' 2300 7.00 16.00 xax  uxx 12.00. ®xx 1500 8,00 20.00 600 18.00 12,00 19.00° 12.00 14.00
Y3Py 14.00 11,30 23,00 11.00 xxx  xxx  17.00 xax .26:00  9.00 21.00 @.00 13,50 13.00 10.00 12,33 7.00 19,33 15,30 14.00 16.00 17.00 12.00 13.00
VaPy  16.00 1400 3),60 15,50 9,50 .00 xxx  16.00 18.30 12,30 35.00  9.67 20.67 10,50 13-00 10.00 7,33 20.00 10,33 17.80 15.00 1400 14,50 15,33

VaP, 19,00 14.00 17,00 xxx 8.33 10.00 21.00 18.%0 19.00 10.00 25.00 13.67 15.00 7,33  a.35 14,67 10.00 20,33 16,33 19,23 1800 1800 12.%0 17.33

V'aPa X" 13.00 12.00 15,33 9.00 11.CO 22,30 2,40 17,50 18.00 31,33 16.00 19,33 13,67 15.33 47,33 12,33 21.00 22.00, 23.00 20,67 2400 11.00 19.00

xxx Bud take nil in all replications
Fy First fortnicht
l-‘2 Second fortnight



Appendix ITII Average Mo, of

days for bud emsrgence

Troats Jan, Feb. March April May June July August Sept, Qet. Nov, ''', Dac.

ments g F, F, F F Fp F Fp F F K ] P R K P2 R B, /B Fp B K F Py
v 3000 uxx P1es 22,00 xxx xx 59,50 36.47 17.30 18.00 wax KX 20.00 17.00 axx xux 18,33 48,30 12.00 27.00 sux 26.00 uxx 2g.00
VP, 3000 32.00 xax  mkx  max ok 2T.30 24.00 19.00 24.00 37,50 23,30 14,50 18100 17.00 23 80 18,67 33.00 18,67 29,33 21.00 24.00 14.00 32,50
Y,\Py 3500 29,80 xux 22,67 16,67 1300 21.00 30.00 18,30 34,5 30.00 27,30 14,33 xxx 9.00 .00 11.67 38,67 Izi.sv 24,33 16,50 234,50 1%.00 32,33
VP, 30.00 37,50 36.00 xxax 17.00 1600 11.00 44.00 23.00 13,67 36.67 33,67 15,33 =xsx nux 19.30 11.00  32.00 26.33 30,33 1367 37.00 16,50 35.00
)Py 26-00 39,30 19,30 2800 19,67 12.00 21.00 25,33 22.00 28,00 25,33 23.67 29.67 1300 2390 2533 1000 3,33 46.CO 51.00 36,67 43.00 20,67 41,67
VP, 3400 1700 max  xxx  xxx  18.00 43:00 43.00 xxx  max  xxx xxx 1900 17,33 wux 16,33 16.00 20.00 21,30 39.00 xxx  x4x  xax 30,30
VP, 3300 1600 xxx 17.00 21.00 17.00 32.00 19.00 2300 21.00 32.00 13,30 21.15_16-,00 xR 24,67 14.00 32,33 17.00 xxx 28,50 31.00 21,80 as.o'o_
VoPy 39.%0 24.00 31.00 18,30 21.00 17.00 35.00 2.\.09 27,50 27,30 28,30 19,30 30.00 17,33 2000 y1,0p 16.00 40,50 27.67 4200 3000 29.%0 19,50 36,67
VP, xxx 4100 29,30 '22.00 24.00 18.50 37.50 16.00 32.00. 27.50 28.00 19.67 10.00 18,67 20,80 33,39 13,33 32.60 36,33 37,30 41.00 26,50 24,33 232.00~
VP, 40,66 24,60 26,30 23,50 27.30 22.00 49,00 35,50 31,30 34,50 23.00 21.00 31.00 16.00 28,30 0.3 21,67 34,33 44,37 49.00 43,67 36,67 25,33 43,33
VP, 1800 axx  wex 1600 xax  xkx  xax 32.00 30.00° 16.00 2800 mxx ' wax 1300 xxx 35 45 18,67 34.00 18.00 3200 21.00 25.00 28.00 33.00
v;P,  22.00 26.00 37.00 21.00 xxx  xxx 3700 xxx  41-00 19.00 31,30 16.67 20.00 20.00 1409 4500 313.00 28,67 21.00 19,50 31.00 26,30 28.00 39-00
VoFy 3000 22.00 2900 17.00 1%30 18,50 xxx 28-00 28,00 19.00 4600 17.67 26,33 18.30 25:00 .0 0 1467 330D 26.67 2800 3100 22,50 26.00 38,67
VaPy 45.00 2900 2%00 xux 16,33 19.67 3100 23750 30.00 17.00 34,67 27.00 20.00 12,67 18.50 30,33 19,67 33.33 28,33 32,67 33,67 31,%0 2).00 23.00 °
VP, wax 30,30 2100 26,67 18.00 21,67 33.8 4000 29,50 25,33 3900 27,67 28,33 20.00 3L6T ) 4o oy g7 26,13 34.67 30.33 41.67 30,67 27.67 44.67

XX

F Flrst fortnight

1
F

2 Second fartnight

Bud take nil in all repllcatiens



APpendix

IV  Average no. of days for

first leaf emergance

Treat- Jan Fab March April May June July Aug. Sep, Oct, Raov. Dac,
nents Fl l"2 F.l Fz I-'1 F2 'F.I. Fz F.l F2 Pl F2 F.l . F2 Fl F2 P.I. F2 F.I. F2 F.l I’2 Fl F.‘,
VP 41.00  xxx nx 32.00 xxx AMK 53.50 53,30 37.00 34.00 xxk  xxx 29.30 2600 =xxx xxn 27.67 53,50 2300 39.00 xxx 39:00  xxx 456-00
V.I.PZ 40-00 40.C0 nxxx xnx XEX xXax 3900 33.00 28.00 41.00 28,50 34,67 23,50 31.00 32.00 39,50 34,33 43,33 25,33 36,67 3600 48.00 21,50 43,50
VLPG 43,33 40,50 xxx 33.00 28,67 22.00 232,30 40.C0 42,50 30.00 34.%0 34,33 27,33 xxx 18.00 29.00 19,33 44,67 29,33 44.33 33.50 49.00 27.30 44-00
U‘IP‘ 38,50 30,80 351.00 xxx 36.00  25.00 19.00 54.00 43,30 18,67 47.00 44,67 22,33 xxx KX 30,50 2).00 45,67 40.33 4B.67 4B.67 48,33 28,50 42.00
VyPa 43.00 34.00.29.30 53.00 4300 24,30 32,50 3500 40,33 37.33 32,67 25,33 37,83 27,50 40.00 40-00 22.00 &1.67 £2.00 68,33 =2.00 ;1,ﬁ7 36.33 53-.00
Vo, 45-00 28.00 xxx xxK nax 5:1.00 69.00 53.00 xxx XXX KXX 1ax 29.00 23,67 xxx 33.00 24.00 44.C0 239.00 50,30 xxx XXX XXX 47.00
."'2’2 33.00 29.00 xxx 24.00 39.00 3100 68.00 3%.00 53,50 28.00 41.00 32,50 35.00 21.50 xxx 28,67 22.33 39,67 30.00 xxx 45,30 29-00 3000 82,30
vzpa 56.00 33.00 38.00 26,50 38.00 27-00 69,%0 #4:00 52,50 31,30 35,50 20,50 237.00 28,33 2800 27.00 23.00 80.00 45,33 52.00 54.00 39:00 28,50 49,33
VP, xxK 57.00 37,50 31.00 44.C0 31.00 73,50 38.00 39.00 37.50 37,67 34,33 28.00 23.00 32.00 36,67 21.00 36,33 57,33 50.00 56,33 28,50 36,33 46.30
VPa 59,66 39,67 26.00 35.00 35,50 3000 B7.50 51,50 57,50 44,30 35,33 346,67 39,50 27.6-7 39,50 41-:00 3g,67 47,33 £2,33 59,33 359:00 49.67 47-00 358:C0
VP 29.00 xxx nxx 21.00 xxx nnx nx 43.00 68.0C 28.00 32.00 xxx KX 25.00 xxx 3700 22.00 7..00 32.00 41.00 40CO 40C0 5100 5100
VaPy 27,30 3100 44.00 26.00 xxx XXX 62,50 xxx %2.00 233.00 40,47 23,33 29,50 28.00 26.00 38,33 17,67 47.33 35.00 36,50 41.00 40.%0 4_&00 41.33
VyPy 41.00 31.00 38.00 30.00 25,50 26,50 xxx 41.00 352.00 35.00 35.00 23,67 34,67 2400 38.00 31,67 23.00 44,33 50,67 51.00 39-00 39,50 43,30 48.67
V3P4 5%-00 38.00 39-00 xxx 27-00 28.00 58-00 33,50 58.50 33.5C 40,67 31.33 36,33 28,33 37,50 38.33 2900 43,67 44,33 4900 45,33 42,50 44,30 31.67
VaPy xxx 432,50 3300 34,33 29,50 31.3:; 53,30 55,50 81,40 41.-'00 63.00 33,67 44:00 29.00 43,67 4LCO 33,33 46.33 58,33 32,67 56,67 5000 57,30 38.33

g - Bud‘takc nil in all replications

F.I. = First fortnight

F = Second fortnight



. Appendix v Avarage no. of leaves till first flower bud

Treste Jan Fab March April May June Ju!l..y Aug Sep ottt Nov Dac

mente fR F F F B F, B B B B F F F KR K R F KR K R R R K K

vlrl T7.00  xxx X 9.80  mux 33 11.00 9.33 &.30 7-00 xxx A 1300 600 xxx ARX 7.00 9,5 8.00 6-00 xxx 8-00 xxx T:00
V)P, 6.00 3.00 xxx xx nxx nxx 8.00 10.00 10.00 9.00 _n.ao 9.33 10,50 9.00 6900 300 gpon 9.67 7.67 6.67 7T.00 9.00 1200 9.50
VyPy T.66 9.00 xxx 9,33 7-00 900 400 7.50 7.00 8,30 9.00 8,33 12.00 xax 4.00 500 g9 g7 14.00 9,33 8,67 900 9,30 13.00 10-00
VP 6.50 7.50 1400 x=xx 500 @&,50 T-00 9,50 7,50 13.00 1400 9,33 12,67 xax xax 7.20 11,67 14,33 12.00 9.00 9,67 11.00 13.00 ‘10,33
VP, 9.00 12.00 13,5 13.00 11.00 10,50 10.30 10.00 11.00 ]12.00 12,67 10,67 15.00 9,50 4.00 700 5 g7 14.00 9.00 12,67 11.00 12.67 11.00 11.67
V2P1 11.0C 12.00 xxx nax xx% 4.00 12.00 8,50 xxx XXX nxx XXX 967  6.33 xxx 7.6T gm0 9.00 800 600 xxx nAK XAX 11.00
voPy 9,33 1600 xxx 7.00 800 600 11.00 1200 7,20 8.00 §.00 8,30 12.00 B,50 xxx 7,338 7.00 10.00 10.%0 uxx 7,30 400 9.00 8.30
VpPy 14,30 15,30 B8.00  7.50 700 6.00 9.50 600 6,30 6,50 7.530 9,30 10,30, 7.67 600 700 900 1300 433 830 7,30 7.00 10.00 10.00
VP,  Exx 15,50 8,50 12.00 9.00 8,30 T7.50 9.00 8,50 12.00 10.00 13,67 8,50 6,33 %00 106 7.00 1300 7,33 10.80 16.00 8,30 13,30 12,30
VoPy  1T.67 15.00 11,50 12.50 8.50 9,20 9.50 8,50 11.00 11,50 10,33 11,33 9,50 7,47 To00 (12.67 10,33 15.67 10.67 12.67 9,33 10,67 12,30 13.00
VaPy 4-00 xux xax 12.00 xxx xAR XXX 6.00 6.00 6.00 6.00 mxx XX 8.00 xxx 6.%0 10,33 12.00 &§.00 3.00 BOC 8-00 8.00  4.00
VaPy 4,50 5,30 8.00 1000 xxx  xxx 5,50 wxx 800 8.00 T.67 9.7 7-00 6.00 300 9,33 1000 9,33 11,50 B.00 1100 800 7.00 3,67
VaPs 6§00 7.00 800 8,50 4,50 5.00 xax 6.00 8.00 10.30 10-G0 6.33 6,33 7.0 600 6,67 12.00 12,33 6,33 8,50 10.00 9.00 7.30 6.23
VaP, 8Cc0 800 @.00 xux 6,67 .33 6.00 8,50 9.00 7.50 10,33 13,67 9,67 6,67 5,50 10,33 1LCO 11.67 10,67 7,67 9.00 7,30 10.00 @.00
VP, xxx 900 1100 8,33 T30 7,33 7.30 7,50 1.1.50 10,67 10,30 11,33 10.00 6,67 S5.00 100 1500 13,00 11.67 6.00 9,33 7.67 9.67 8.67

xxx = Bud.itake nil in all replications

P
F

1 " First fortnight
5 = Second fortnight



Appendix VI  Average helght of scien till first flower bud '
Jan Feb March Apri} May June July Aug Sep. Oct. Nov, Dec.

::r'\::- F.I. F2 FJ. F2 Fl F2 F.L F2 F.'l F2 F.l. l’2 F.l. Fz Fl F2 F1 F2 Fl. F2 Fl l‘2 FJ. I"2

VP 8.00 xxa XXX 12,90 amx xxx 17.50 11.13 11.&5 12,80 mxx  mxx 14,40 8.10 xxx xux 20,23 18,30 1}.80 10,80 xxx 11,20 xxx 14.00
Vle 10-00 12,90 xxx XEX X% XXX 12,60 14.70 8.00 1}.80 18,55 22,13 (3.9 10,30 12.30 8,20 22,33 16.67 21,70 10.07 8,30 10,30 18,7% 15.00
"1’3 15.00 18,30 xxx 13.00 6,10 8.00 12,72 10.00 13,20 19,10 19,10 19.43 17,37 xxx 15,70 6,40 21,37 20,33 14,60 14,10 6,85 10,30 22,65 14.97
v,P, 14,30 19,55 34.00 xxx 4,80 10.68 12.00 9.00 1%.1% 21,03 2),63 23.67 27,57 xxx AXX 11,7 2t.33 16.'67 19.10 13.60 12,17 15,10 21,%% 18,13
V195 16,79 22,60 33.00 1000 11,10 11.65 15,65 14,13 16,73 14,00 15.93 22,67 29.17 13.3% 6.00 9,40 15,33 20,33 6,97 21,57 14,53 15,13 18,67 .21.77
VZP}I. 21.00 2300 xxx XXX AN 2,80 10,30 14,60 xxx XXX XXX AKX 22,20 13,27 aux B.i7 33,65 168.00 15,30 13,90 xxx XXX wxx 18,65
VoPy 21,33 3000 xxx 11,80 14.00 6,90 10.80 21.00  8.35 10,10 10,20 @,70 22,13 13.00 wxx 9.43 13,80 21.77 16,40 wnx 7.0% 8,50 14,23 13.00
VP, 2800 27.50 12.00 13.00 13.00 10,00 11.8% 14.00 64.83 17,20 12,80 12,60 2),20 15,17 12,10 14.00 14.00 24.70 19,37 17,10 10,03 10.%0 14,40 13,77
V2P4 HEX 23,50 13,50 15,20 12.8% 9,50 13,70 13,10 14,20 23,2% 16,20 19,83 17,40 22.00 10.65 16,73 21,27 25,00 16.90 20,15 12,93 10,22 17.33 19,40
VzPs 40,67 33.00 18,73 16,30 10,70 9,50 15,53 8,90 14,1% 19.10 14,67 21,77 LT.7H 17.37 T.45 13.9;‘.1 16,07 25,67 10,567 19,03 13,27 12,40 17.83 18.77
V4P, 8.00 xax KN 22.00  xuxm xxn xUX 5.00 8,80 6,80 10,40 xxx XEN 14,30 xxx 14,30 19,13 13.00 11,80 13,40 11,30 16.00 11,30 10.00
;l':,l'-‘2 11,10 7.9% 12,10 20.80 =xxx XXX 9,50 xxx .10 10.20 21.00 11,73 11,80 18.00 10,30 20.33 19.00 17.47 21.40 17.1% 13.00 14,60 12.00 12,30
VP4 2000 8:00 12,80 13,90 8,40 4,20 wxx 8:00 10.83 13..20 22.00 10,80 11.00 18,30 8,80 13.77 14,67 14.20 15.40 16.10 1%8.00 12,10 13,80 lu.oa
V3P,  21.90 L1.00 14.00 mxx 953 7.06 11,80 13,40 13,30 13.80 1600 16,33 14:33 16.97 10,30 18.73 20,03 11,23 19-00 16,10 1500 10,85 14,13 16,80
VP xxx 12,25 18.00 13,53 12.00 9,20 12,65 11,15 14.30 12,33 18,70 14,10 16-00 14.00 10.07 12.90 17,70 16,77 13.37 22.3'3 18.80 15.83 16,87 20.83

xxx  Bud take nil in sll replications
F]. First fortnight

Second fortnight



Appundix VII  Average number of days for [irst flower bud prodiction

Treat- Jan Fab Karch April May June July Aug Sep Oct Nov Dac
TR R F Fp B R F B F B F F FffE, Fp B Py ¥ FK FR F K F K
VIPL ‘51-00 XAN L1 42,30 xax XX 90:00 67.33 33.%0 63-50 KKX nn' 54,50 5100 xxu [ 47,33 63,50 49.00 48-00 xxx 38.00 xxx 61-00
V)P,  B4.00 54,50 xxx XK aEX  XKN 86,30 6000 3%00 @&4-C0 800D 34,67 53-00 3800 5400 46,50 %4,33 63.00 53,67 49.33 5400 71.00 80.00 353.50
VLPJ 62.00 87,30 xxx 67.66 57,33 42:00 64,30 89,30 45,50 61,80 63,50 50.33 60.67 xxx A4:00 47-00’.. 49,33 62.00 63,33 58,67 48,30 71.50 59,30 65.33
V\Py 54.00 63,50 5300 mxx 64,00 37.30 356.00 74,30 93.00 &-DO. T1.33 60,67 53,67 xxn X 59,350 62.33 T73.C0 61-00 68,67 57.33 71,67 62,50 69,33
‘JJ_P3 56,80 70.00 8500 77.00 72,33 60.50 64,30 62,33 54,867 67,67 62.33 66,67 68,33 64,50 67.00 ‘53.61 72,67 82,67 96,67 BA-00 68,33 76,33 71.00 83-00
VzPl 79.00 73.00 mxx xxx xxx 7600 81.00 80D wux o RN XXX 53,67 66,67 xxx a8 67 4800 62:00 54.00 64,50 uxx R nnx 68,80
VaPy 75,33 70-00 xxx %8.00 47.00 68.00 BA-C0 7600 7100 #4400 01-00 4300 50,30 73-00 xxx 6100 48,67 61:00 46.00 xxx 63,50 61-00 33,30 70,30
VoPy 79,50 68:00 71.00 62.00 6300 £8:00 B0.00 8200 69.30 44,50 6500 42,30 %3.00 62,67 4L00 50-00 62.00 7600 63,67 67.50 62.50 61.50 50-00 67,67
VaP, xax 496,50 T0-00 T71.00 69,50 69.50 B6.%0 7400 7300 2200 64,67 5600 S7-00 57.67 4750 69-00~ 31,33 76,67 T4-00 67,30 69.33 73-00 %9.00 53-00
VoPo 85.33 80,33 62.30 76,50 73-00 74,30 99,50 8900 76.30 70,30 57,67 6300 63,50 61,33 54,%0 79,30 77,67 82.00 85.00 71-00 75.33 7600 7T1.67 82,33
VP, 40:00 xux XXX 67.00 xux xxx xxn 86.00 79:00 54.00 67-00 xxx X 41:00 zux 46,50 51.33 88.00 63:00 64-00 %5-00 62.00 71.00 73-00
VaPy 4400 4700 8100 “7L-00 sax  xax 81,50 xxx 71.00 62:C0 61,33 38,33 59.30 3100 7100 %0-00 37.33 63.00 89,50 61.30 60-00 62,30 89.00 62,67
VaPs 52.00 31060 6200 BL.00 4200 5000 =xxx 58.00° 67-00 65,30 70-00 3800 155,33 20,30 5400 49,33 51.33 68,67 73,33 7L.00 59.00 62.00 70.00 ¢68.33
VP, 71-C0 %400 78-00 xxx 49,33 58,67 463900 67.30 6900 64,50 6200 4900 5300 90,67 53,30 49-00 51,67 T0.67 62,67 63%.67 65,33 6L.00 64,30 73,67
V:,Ps Axx 66,50 63.00 81,33 55.00 59,67 7L.00 73,50 66.00 71,67 70-00: 48,33 59,57 62,67 7T4.67 60,33 67,67 B2,67 76,33 74,33 73.67 7600 79,33 2,33

XXX Bitl take nil in all replicstions

FJ. Firast fortnight

F. Second fortnight



Appandlx VIIT

Average size of {irst flower

:::::— ..hn Feb ll‘arch ;\pru ivlly .‘luno ;ulv ) :\uq Sep Oct Nov Dec
v B R K R KB K R R B F K F F K K P F ¥ F F B F F

V)P 5.00 wnx xxx 6,35 mnx XXX 6,55 6,63 6,30 800 wxx AR TT0  TulO xax AR 5,60 6.,3% 6.30 7.30 uux 2,80  xux 5.30
Vle 6.10  6.10 xxx Axx KX xxx 6,40 5,60 3,60 7,90 6,45 8,23 8,33 4,80 5,80 5,43 5,80 7.40 6,73  6.T0 T30 6,70 7,05 6,25
VJ.PS 6.46 5,20 xxx 6,53 3,33 6,20 6.6% 6,33 6,20 7,40 6,35 7,20  T.97 xxx 6,70 6,10 7.07 7,01 6,10 6,70 6,80 T.00 5,95 6.%8
VIP‘ 6.9% 6,70 T.00 mxx 4.30 4.00 5,80 6,00 540 7,23 7,23 .90 B.70 xxx RRE 3,93 7,07 7.77 7.27 7,83 R97 .90 8,18 7.27 ]
lea 2,00 6.9%5 T.0 6,30 4,87 5,90 6.335 7.04 5,60 8,30 7,50 7.23 8,87 T.9% 7,20 5.43 4.80 8,30 T,70 8,23 7,67 T.80 T.63 8,27
voP, 6,00 6,00 xxx XK (131 4,80 6,10 6,00 ;mu L1 L1 XX 7.23 6,03 anx 5,63 3,30 7.20 7.09 6.20 xxx xR XX 6,3%
V2P2 6.20 6,30 xax 6,30 6,20 5,00 6,20 7,80 5,35 6,20 7.10 4,93 B.05 5,23 xxx 9.60 6,30 6,07 6,63 xxx 2.20 6,70 6.535% 6.50
V2P3 7.2% 3,90 6,10 6,10 6,30 5,60 6,00 6,80 6,45 6,30 3,35 5,80 7.9% 6,57 7T.10 4.3 5.40. 6,95 5,70 7.0 3.5 T.20 5,99 6,57
VoPy XK %3.33 5,93 6,00 6.00 3,25 53,73 6,20 8.0 6,30 580 6,43 8,15 6,03 700 7,03 w,27 6.37  6.4T 6,90 5,23  7.05 6,17 7.8
\o'2l=5 7.97 3,77  D.9% .95 570 3,05 6,00 5,43 4,1% 6,60 5,80 5.87 8,40 6,47 5,90 6,37 .87  6.63 6,10 7.20 5,20 T.40 5,70 6,67
VP, 4,80  x&K xKK 6,80  wxx xxn p333 6,30 6,30 5,10 5,80 xax XK 3.30  xax 6,70 3,37 4,80 7,10 95,90 4,80 95,20 4,20 6.80
VaPz 6,23 4,93 5,60 6,30  wxm xxx 3,45 aAxn 6,10 5,80 6.8T 3,40 7:00 6,30 5,10 6,43 5.40 T,AT7 5,55 T.03 5,40 3,35 6,10 5,10
V3P3 6,00 3,70 5,80 ) 6,13 5,20 93,80 xxx 6,40 6,40 5,23 7,10 3.70 6,17 6,13 4,80 6,20 6,63 6,33 9,77 S5.10 6,10 5.7% 9,53 4,97
VP, 8,10 6.40 6,20 xux 3.43 5,63 5,80 3,95 5.0 5,33 6.03 6,30 6,47 5,93 4,60 6,43 6,90 7,37 6,03 6,93 6,73 5.2% 5.9% 6,02
Van 2AX 6,40 6,80 5.13 4,95 5,60 6,20 5,65 6.0 5.47 6.03 6.23 7,03 4,93 4,47 7,43 6.80 7,60 6.10 6,17 85,77 5.40 6,10 6.33

XX Bud take nil,in all replications

FJ. First fartnight

F, Second fortnight

2



Appundix IX Average no.

of petils in flrst Flowar

Treat- Jan Fab .Mnrch April bay June July Aug Sap Qct " Nov Dec
e 1. 2 B R B R R R B R R R, F2 L R Fy R F KR F R P F
-;.l'lP_l 1100 xxx j133 22,50 xxx XX 24.50 22.00 24,30 22.00 uxx f 3% 2000 1300 =xxx RRX 27.33 168.50 22,00 23.00 XX 1900 xux 18.00
Vle 12-00 17,50 anx xXX xxx AXX 28,50 15.00 26.00 1.3.00 20.00 33,67 27.00 18.00 2600 26.70 32,67 21,67 22,67 2%.33 24.00 22.00 19,50 20.00
\'ll’a 14.00 24.00 xxx 37.3) 1700 170D 24.00 22-60 18,30 22,50 15,80 28.00 28.00 xxx 37.00 1900 32.67 168.00 28.00 208.00 22,00 18.80 22,50 25,67
V_LP4 21...50 34:00 26.00 xxx 21.00 20.00 22.00 20,50 19.00 29.67 30.67 21,67 32.00 xux xAx 22,30 33,67 24.00 31,67 31.00 30.67 22.00 30.00 22,67
lea 24.00 24,30 25,30 41.00 22,67 23.00 23.50 15,33 17.33 238,33 22,00 )7.33 34.00 14,30 24.00 2100 23,33 18,67 20.00 22.00 27,33 13,67 2300 20,67
VoP) 2600 1B-80 xxx  xux xxx  21.00 3100 43.50 xxx  axx  xxx ‘ xxx 33,33 26,33 axx 20,67 24,30 29.00 49,30 26,30 xmx  xxx  xxx 22,50
\-’2?2 3200 14.00 xxx 21.00 23100 23.00 23.00 34.00 37,%0 31.00 16.00 22,30 37,50 31.00  xxx 20,67 20.33 20.33 39.00 xxx 17.30 14.00 17,30 28,50
V2P3 37.00 19,50 18.00 22.00 28.00 2000 23.00 3L00 23,30 30.00 18.00 20,50 19.50 28,33 20.00 18,67 18.00 23.%0 40.00 2200 22.00 1800 24.00 28,23
VzP.‘ xxx 23-00 22,30 2500 24.50 )8,%0 27.00 26.00 26,50 31,00 20.00 "2%,33 17.00 29.00 22,30 24,67 2100 17.00 34.00 27.00 18.67 18,50 17.6T7 23,30
V2P5 38.00 32,33 27,30 29.50 22,30 13.00 19,30 22.00 26,50 32,20 17.00 23.00 18,50 39,33 15.00 25,33 J4,67 20,67 33,67 21.33 17.33 1%,33 20,33 20.00°
VaFl 24.00 mux xxx 18.00 xxx XXX xxx 22.00 16.00 18.00 34.00 XXX x 48.00 xxx 21,30 26,33 29.00 86.00 31.00 36,00 24.00 3600 232.00
\1'31’2 3100 24.00 26.00 19.00 axx Xxax 42.00 xxx 15.00 2).00 38,33 18.00 15,30 36.00 29.00 20,33 16.00 31,67 32.50 44.00 41.00 27,20 2100 28,33
V3P3 45.00 27.00 24.00 21.00 27,50 34,30 xxx 17.00 13.00 29,30 3600 29.67 21,67 44.50 22.00 15.00 20,33 31,67 31.67 46,50 40.00 234,50 34,50 39,87
V3P4 32.00 31.00 36.00 xxx 32,67 37,33 48.00 17.00 15,50 234,50 %0.33 49.33 19,00 33.00 27.::'.!0 24,33 18,67 38,33 39,67 39.00 32,£7 37,50 24.00 29,33
‘-F:ali9 P $ 43 37.00 29.00 22.00 39,80 29,67 46.00 17,50 13,50 40,33 41.00 39,00 16.33 21,67 18,67 24.00 20.00 20.87 32,33 J31.67 26,33 31,67 27,67 25.67

xxx Bud take nil in sll replications ‘

Fy First fartnight

F Second fortnight



Appanolx X

Averags number of subsequent shoots

Treat~ ;nn Il’ub March ;\pru ;\av June :h.lly Aug ‘s.p Oct Now Dac .
monts F, F, ¥, Fy F, Ey R F, Fy Fy ¥, Y F, F, Fp Fy F, F, F, F, F, Fy F,
Vl'-’l 1.00 xxx A% 3.00 xmx XRK 6,50 4.00 3,50 3.00 xxx x:x. A00 400 xux  xax 6.33 6,30 4.00 4.00 nax 4.0  xxx 95.00
Vle 1.00 1.00 xxx E 33 XXX xxx 3,50 4.00 4.00 32.00 1.0 4,67 2.%0 3.00 200 a,%0 6.00 4.00 4.00 2.00 s.00 5.00 4.0C 4.00
VlPa 2,33 1.60 xxx 5.00 2,67 .d.OO 4,50 5.00 2,30 4,50 4.00 4.00 4.33 Exx %00 S-OAO 4,33 4,67 4,33 200 400 3,50 3,%0 3,33
V1P4 5,50 2,50 6.00 amxx 2.00 3.00 3.00 4.00 2.00 7.00 3.00 2,33 2,33 xax l.lx 2.00 2,87 3.00 2,33 2,33 3.00 2,67 2,30 2,67
VLP!: 5.00 2.00 6.00 2,00 4.67 a.s0 TO0 2.00 1.57 6,67 3.00 200 2,33 200 2.00 1.67 2.00 2,33 2,67 2.00 200 2,33 300 2.00
V2P1 8.00 5,00 xxx XX xKx 1.00 4.00 2.00 =xxx ANX XXX X 4.00 %00 xxx 4,00 4,50 500 5,80 4.00 xxx KX xax  4.00
VyPy 7.33 4,00 wxx 1.00 4.C0 1.00 %.00 3.00 2.5 600 400 500 .00 A0 xxx 4,57 4,30 467 400  wxx 3,50 300 3.00 2.,%0
VaPy 4.00 3,50 1.00 2.00 3%.00 2,00 2,50 4,00 3.50 4.59 3.0 3,50 2,30  3.67 300 2,67 2,67 4.5 3,67 4.00 300 1,50 3,30 2,33
VoPs xKX 6,530 3.50 4.00 2.00  1.00 3,50 2300 3.00 4.00 -2.'67 a.00 2.00 2,33 2.00 2,67 2.00 3,33 3.00 2,50 2,67 2,50 2,33 2.%%
VzPs 5,33 5,67 3-00 2,30 3.00 1,30 2,%0 2,50 2,5 2,50 2,33 200 2,30 2.00 2.00 2,67 2,33 2,33 2,33 2.00 1,67 2,33 2,67 1,67
VaPy 1.00  xxx  xax T.00 wux (34 xd 3.00 2.00 2.00 300  nax XXX 3.00 xxx * 4,50 500 800 - 4.00 4.00 4.0C 23.00 .3.00
VaP'a 2,00 1.00 2.00 4.00 xmx XXX 2,50 o 3.00 5.00 3.00 4,67 3.00 3.00 300 4,67 3,67 2,33 2,50 4.00 3.00 3.00 . 2,00 1.67 '
V3P3 1,00 1,00 300 2,50 200 1,50 xxx 2.00 4.00 ‘4,80 3.00 3,67 3,33 1.5 2.00 3,87 4,33 2,67 2.00 3.00 3.00 2.00 2,80 2.00
VaP, 2.00 1.00 1.00 .ux 1.67 3.00 4,00 1,50 4.00 2,% 2.00 2.00 2,33 2,33 LoD 2,67 2,67 2,33 1,33 200 2,33 2,5 2.00 2.00
\lfal’5 nXx 3,50 11.00 6.5'6 3.50 2,33 5,50 1,50 2.00 2.33 2,67 2.3 2.00 1.67 1,33 1,67 2,33 2,33 .00 lL00 2,33 200 1,67 200

XXX Bud take nil in all replications

Fl First fortnight

Fy

Sscond fortnight



Appendix XI  Average number of second crop glowsr buds

Trest— Jan Feb March April May Juna July Aug Sep Qet Nov Duc
nonts Fy P, £ F, Fy F, Fy 0y F Fa F, Fp Fy F Ry P, F,OF E, F,  Fy Fy E, Fy
lel 0 m;x xax  LOD xxM wxx 2,00 2.00 1.0 2,00 wxx  xxx  1.00 100 xux xxx 2,32 2.0 1.00 o xxx O xxx 0
ViPy 10D 100 xaxk  xmx  wmx  xxx 1.50 3.00 1.00 200 L.0D 1,33 1,50 2.00 1.00 L00 3.33 3,33 2,67 1.233 100 200 1,20 2.00
V)P, 1.66 1.50 xax 1,30 1.67 LOC 1.%0 3.30 1.530 1,50 1.50 1.67 2.00 xxx 2.00 200 1,67 2,33 2,1 1,67 2,20 2,50 2,30 2,67
VP, 2,50 1.5 300 xxx 100 1.%0 3.00 2.50 2.00 2,33 1,67 2.00 1,67 xxx xxx 1,50 2.00 2,33 1,67 200 2.00 2.33 200 2.00
ViPs 430 150 200 200 2,67 1.30 2.00 2.00 1.67 2,67 2,33 2.00 2,33 240 2.00 1,67 2.00 2,33 1,47 2.00 2.00 2,33 2,33 2.00
Y1 0 300 xxx wex xax 0 2000 150 xux  wex  xax X¢x 0 L0 xxx 1.67 200 300 2,50 200 xxx  xxx xex 100
Y2 0 LOD xxx 0 LOD 0 100 2.00 100 200 100 100 1.50 1.30 xux 200 2.67 2,67 200 xxx 1,50 100 1,50 1,80
2Py 130 LS00 1o0 200 100 1,50 300 1,30 200 1% 1. 1.30 £,67 100 1,67 2,33 3,30 1.67 2.50 2,50 L.50 2.00 2.00
VP4 w230 15D LD 130 100 1,5 300 200 300 1.67 167 150 1.33. 2.00 1.67 1,67 2,67 2.33 200 2.00 200 2.00 2.00
VP, 1,33 2,60 .L..SO 1.30 130 100 200 1,50 2,50 2,50 2,33 2.00 2,30 2.00 200 1,67 1,67 2,33 200 2.00 1.67 2,33 2,33 1,67
VaPy 0 X% xxx 3.00 xkk  xzx  xxx 2,00 100 1.00 100 xxx  xxx 1.00 wux 1,50 2,31 200 O 0 o o o o
VP 1.50 ..l.OO 4] 2.00 wxx xax 1,80 xxx 2.00 2.00 1,33 1,33 10O 100 1,00° 1.33 2,67 5.00 1.50 1,30 2.00 2,5 100 1,33
VaPy 10D O 1.00 2.00 100 100 xxx 100 1.00 2.80 2.00 L.67 1.67 1.00 1.00 1,67 2.00 1,67 1.67 1,50 200 1.50 2.00 1,67
VaP, 200 100 LOD xmx 1,33 '1.33 200 1.00 2.50 1.30 1.83 1.83 1,67 1,67 1.00 2,33 2.00 2,33 L.33 1.33 200 200 L.50 1.67
VaPy  xxx 2,30 LOD 1.30 1.80 1,33 2,30 1,80 2.00 2,33 1.67 2,33 1,31 1.33 1,33 1,67 2.00 2,33 100 100 2,33 1.67 1.67 1.67

xxx  Bud take nll in all replications .

F.L First fortnignt

F Second fortnight




Appandix XIT Average nd. of days taken for second crop flowar:

bud production

::;::- Jan Fab March April May Juna July August Sep Ooct Nov Dac

fl B Fp R R Fa F Fa FL Ry F) Fp F) Fy Fy Fa Fy Fa Fl Fa By Fa Fl Fa
VP, - XXX xxx 112.00 xxx RxX 104,50 82,67 75‘00. 7900 XXX LEH 88:00  B2.00 XXX xx% 98,67 8200 6200 = XX - xKx -
Yle 93.00 68.00 xxx zax XEX XXX 102.00 11300 o 102.00 13000 72,33 80.%0 7800 68.00 76.00 83.00 82,67 90,23 7200 7800  39.00 9160 76.00
VlPa 30-00 73.50 wxx 113,30 95,67  84-00 91.30 10600 ° 7000 89,%0 11000 76,67 103.-00 x;m 73.00  TL.O0 94,33 87-00 105.33 83:00 58.50 87,50 99.50 90.67
V1P4 98C0 7900 13200 xxx 98:C0  79-00 32.00 11000 79,30 683,33 JQJ.-OD 110,33 95-90 AKX xXXx 83,30 98.67 94,33 94,23 92,33 36,33 93,33 106,%0 118,33
les 99-00 78,50 124.%0 9800 $0.00- 7600 99,30 B3,67 8L.00 B4, 6T 80,50 88.33 96.00 9600 84-00 80.67 102.30 97.33 129-00 103-00 36-00 108,67 11300 124.00
Vol - 124:00  xxx XXX xxx - 15:;-00 130.50 xxx XXX xuX XXX - 96-00 XX 7500 84,50 104-00 102.00 B8LOO xxx XXX xXn 89-00
Vsz - 148:00  xxx - 4.00 & 144-00 10900 127,50 68-00 .10200 &7,%0 7800 ' 93-00 XN B86-00 96,33 106,67 73-00 XXX 90,30 86.00 92-00 94,50
V2P3 98:00 115.20 = 126-00 113.00 108.00 14700 13400 12600 62.00 9260 68:00 78.50 90,33 64-00 73,67 98.33 88.30 94,67 8100 9200 91.30 96,50 89.67
V2P4 xxx 132,50 14600 12).00 126.00 97.00 145.00 12600 115,50 67.00 8900 84,67 88.50 94.00 9900 10200 101,67 111,67 102-00 90:00 105,67 95,50 93,30 83,50
V2P5. 10600 154:00 134,30 114,%0129,50  90-00 13000 103,50 96.00 40:00 7700 84,33 104.30 85,67 78.00 9500 10500 9600 112,67 93.67 102.33 104.67 100,33 9B.67
v, - XXX XKk 96.00 xxx Xxx xux 11600 11R-00 6800 78300 xxx x%x ‘71-00 xxx 67,20 B1.67 9200 - - - - - -
HfaPz 9400 122:00 W * L1200 xxx XXx 110.80 xxx 12160 7100 110,33 7400 8100 - g4-00 91.00 7Tn00 92.00 90.00 9300 91.00 8800 10400 7900 87,23
VaPa 91L0 - 14800 121.30122:00 114,50  xxx 112:00 11700 89,50 91-:00 71.33 9300 72.00 86'00 74,67 80,33 85.00 95,67 83,50 7900 92,30 10000 89,33
ValP‘ 11200 13000 15400 xxx  10%.67 103,67 98.00 108,20 110.00 7800 ‘ 8‘2.3.'3 90,33 9800 @7.33 76.30 9000 89,67 109.33 )06.33 107-00 87,33 123,50 12100 103-00
V':'IP5 xxx 13500 10800 97.00 90.00 94,67 92,50 92,30 9900 81.00 95.00 BO.;:! Bl.&T7 B84-00 .B5.00 89,33 96,67 107.00 99-00 103.00 102,33 109.67 116.33 l06-00

' = ' Plants lost after first flowering
xxx Bud take nil in all replications

F

Fz‘

First fortnight
Second fortnight



Appendix XIII Average number of petals in second crop flowers

Treate Jan Fab March April May June July Aug ) Sap Dot Nov Dot
mants Fy F, Fy F, F) Fy F, F, F, By F, Fy F, Fy Fy Fy Fy Fy F, Fy Fy £y Fy F,
V.I.pl b Xan el 21.00 xxx XXX 29,50 2600 14.%0 2400 =xxx XX 1600 14.00 xxx XX 22.33 18,30 19.00 - XXX - XXX -
LA 800 1200 xxx XXX XAN Xxx 22,30 19-00 2800 22,00 19.30 21,67 15.00 19.00 1600 16,50 23-.67 18,33 21,33 18.00 2100 1600 1600 18,00
ViPy 13,30 17,50 xxx 28.00 19.67 2100 2900 17.00 18.00 1900 17.50 19.00 21.67 xxx 28.00 15.00  26.00 19.67 23.00 29,33 19.50 16.00 20,%0 20.00
VP, 1600 16,50 3400 xxx 19.00 23,50 4100 2L00 2L.00 27.67 23,33 15,33 19,67 xxx  xxx 21:50  30.67 19.33 25.33 21,33 20,33 18.67 26,50 23.67
ViPs, 21,30 18-00 38.30 44.00 24,33 29.5C 28,50 27,67 26.00 36,67 29,33 24.00 27.33 24.00 38.00 23.33  27.33 29,67 26,33 25,67 23.00 19,33 2600 25.32
vzpl - " 20-00 axx XXX XXX - 18.00 19,80 xxx xX¥ nax AXX - 17.60  xxx 14.67 20,50 18.00 27,50 12.00 xxx xxX XXX 16.00
VoPy - 28.00 xxx - 18.00 - 21.00 38.60 29,50 28,00 18.00 17.00 27,%0 2L00 xxx 20.33  15.00 18,67 2100 wxx  16.00 16.00 14,30 21.00
VP, 24:00 28,80 - 18.00 21.00 16.00 24,50 2600 2p.00 26,00 17.00 14,30 17.00 19.33 18.00 15,33 15,67 18,30 33.00 20.00 19,50 19.00 18.00 24.00
VP,  axx 23.30 17,30 2100 25.50 22,50 28,50 24.00 18,50 30,50 19,67 1600 21.00 33.00 22.00  24.13 ‘24,67 19.67 236.00 19,50 21.67 19.00 22,67 18.00
VoPg 26,33 35,33 22.00 27,50 28.00 23.00 3L,%0 27.0 208.00 30.%0 26.33-18.33 34.00 37,33 23,30 29.67 22,67 2500 42.00 23.00 23.00 20,33 28,67 25,33
VaP) - xxx  oxxx 2000 wxx  axx  xxx 16.00 18.00 23.00 31.00 xxx  xxx  24.00 xxx 18,30 14,67 1800 - - - - - -
VP, 42,30 2500 - 22.00 xnx xxx 29,80 xxx 13.00 17.00 23.67 15.33. 14.007 16.00 18.00  23.00 18.00 21.00 26,50 2600 26.00 19,50 24.00 2100
VaPy 49.00 21.00 )9,50 2500 16,50 xxx 16.00 13.00 24,50 26.00 22,33 20,33 20.%0 21.00 18.00 23,67 24.67 26,33 26,50 34.00 28,50 2300 28,33
VaP, 4700 236:00 2100 xxx  28.00 27.60 3200 15.00 19,50 27.00 41.33 31,33 21,67 29,33 21,50 20.00 22,33 32.33 32,67 23.67 31.33 3200 24,%0 17,33
N 41,30 3100 2800 37.30 38,33 43,30 24,30 21,00 36,33 41,33 34,67 32.00 35,33 24.00 26.00 22,67 38,67 33.00 40,33 37.67 39.00 33.47 as.67

_t Plants lost after first flowerlng
XXX Bud take nil in all replicatlons
First fortnight

E, Secord fortnight



Appendix XIV Average plant heloht after secomd cron flowering

Treat- 3an ;eb March April May June July Aug Sep Oct Novw Dac
o F B K KR K K F KR K- KR F KB K K § 2 B K F, Fp Fp Fp B R
VP, - p xux 18,30 xxa XN 23.00 21,80 25.%0 22:20 mux - axx 17.00 10,30 nxx naxn 26,43 19,8% 17.00 = nxx - XXX -
Vle 18.00 19.50 xxx 13 XX XXX 16,2% 14,80 12.00 17,10 22.00 .24.50 17.70 15.80 16.40 12,10 29.00 13,47 24.00 13,87 9.80 13.60 21,60 20.00
V\Py 26,66 23.00 =xxx 27,30 12,33 51.00 19.67 18,7% 23,30 20,30 24,70 22,80 24,20 xxx 22.00 8,50 25.67 23,63 20,57 17.87 11,90 13.6% 23,70 13,20
vlp‘ 32.00 26,70 48-00 xmx 16,30 42.00 18.00 11,80 22,75 23,%3 27,22 25,80 20,13 xux xxx 14,33 2'4.73 19,90 21.30 19,67 19,53 19.37 23.60 23,57
le:’ 39,50 28,30 48,30 22.00 l‘?.TC.) 32.00 21,40 20,67 21,43 22,312 28,73 34,60 31.03 18,43 11.80 14,80 20,83 24,87 18,23 24,73 20,73 17.43 20,33 23,40
VZP.'L_ - 42,00 xxx xxx xxx - 15,100 18,85 xxx xnx xx% x%X - 18.00  xxx 19.47 3500 23,70 21.50 12,40 xxx XXX xax © o 21.00
V2P2 - 53.00 xxx - 19.00 - 13.00 23.00 3.2.45 21,20 13.40 16.70 26.1% L17.00 xnx 17,67 18.67 24,73 13,30 =xxx 9,85 9,70 16.05 17.00
V2P3 26,30 40, !;0 - 18,60 18.00 21.00 15.00 25,10 16,40 20.3% 17.05 23,25 23,5% L9.67 16.00 20,07 16,43 27,10 2L.67 21.%% _14.40 13,90 17.00 18,60
VoPy Ax 32.060 17,50 16,80 18,68 19,20 16,05 31.CO0 29.00 26.80 21.00 29,03 23,03 24,83 17.00 30,33 23,10 30,67 22,33 24,40 22,27 14,30 21.67 2.7
v2p5 28.00 23900 19.50 18.93 13.2% 18,70 20,10 10,80 30,2% 24,59 22,23 27,23 20.1% 19.50 11.6> 21,80 20.27 2T.00 1:6. 13 22,30 21.50‘ 14,43 , 20.43 21.30
V3P1 - XXX xaN 28.C0 =xx AXX xux 10.80 17,90 )17.10 16,10 x=xx XX 19.00 xxx 15,50 23,93 19.00 - - - - - -
V3P2 25.90 13.0% = 27.90 xXax xn 18.95 xxx 19.20 18,40 23,33 10.00 16,60 21.00 18,30 23,70 25,77 20.00 25.1% 21,45 146,30 18,30 16.00 15,27
V3P3 25.00 9-00 27.00 23,40 10,30 L1[.35% xxx 19,80 14,93 27: Ba 28.00 18,97 14,33 2100 21.00 17,53 26,33 20,70 20.%0 18,90 16,10 20,60 18.3%0 189,63
"'3"-4 32.00 21.00 20,10 xxx 14.10 17.27? 17.10 19.1% 20,23 31.99 21.93 23.13 16,23 20,93 16.60 21,43 24,77 17,57 22,57 27,20 20,47 26,20 20,50 22,57
V3P5 XRX 26,5% 26.00 23.00 20,30 21,40 16.85% 17.15 16,50 24,97 23,27 29,53 19,17 18.10 15..77 17,33 23,07 21.00 1la,a3 25,07 22.07 23,37 20,57 23.77
. '-'  Plants lost after first flowering

414
Fy
Fa

Aud take nil in all replications

First. fortnight

Saecond fortnight



Appendix XV Seasonal and varietal distributlion of CHO, N, and C/Ati.ratio

. - Ambassador . S Pink Panther- : Princess
Treatments CHOX N CM ratlo CHOK N¥ C/N ratio . CHOY NA# CMN ratie
1st January 6.98 3,36 2,09 7.38 3,40 2,06 7.30 3,24 2,26
L5th January 7.35 3,4l 1.94 7.32 4,08 1,30 7.49 4,28 1.76
lst February 6,66 2,24 3,01 7.59 2,34 3,29 - 6.70 2,42 2,79
15th February 7.29 2,33 3.16 7.07 2,24 3,18 6.59 2,31 3,16
lst March 6:72  2.29 2,99 7.19  2.19 3,32 717 2.30 3.15
15th March 6.63 2,22 3,02 7.22 2,20 3,29 6,49 ' 2,28 2.86 .
1st  April 6,88  2.16 3.12 7.59 2,92 2.64 72 2.4l 2,95
15th April 7.18  3.48 2,09 8.13 3,36 2,46 7.81 3,69 2.13
lst May 7.65  3.89 2,11 3,28  3.567 2,27 7,78 3.98 1.57
15th May 7.75 3.8 2,06 8.35  3.95 2,13 3,16 4,19 1.96
lst  June 7.98  2.42 3,33 . 9,02 2,35 3,37 .24 2,35 3,97
15th June 3.19 2.46 ° 3.4l 9.22 2,72 3.43 9.34 2,58 3.66
lst Jily . 8,65 2,41 3.67 9.16  2.51  3.69 - 9.49 2,46 3.94
15th July " 9.04 2,07 4.47 9,22 2,22 4,18 \' 9.61 2,12 4,57
lst August - 7.73 2,4l 3,27 8.03 2,76 2,92 7.92 2,71 2,96
15th Augqust 7.71 2,46 3,21 7.94 2,94 2,72 7.96 - 2,34 2,34
1st September  7.73 2,45 3,19 8.05 2,57 - 3.17 7.96  2.76 2,38
15th September  7.63 2.33 3.31 7.97  .2.,32 3.48 791 2.58 3.09

'1st October 7.85 2.5 2.79 8.27  2.62 3.19 8,15 2,94 2,79
15th October 7491 2,76 2,31 8,42  2.57 3,30 . 8.5 2,76 3.13
1st November °~ 3,02 2.82 2,39 8,33 2,47 3,44 8,16 2.8l 2,95
15th November 8,12 2,86 2,87 8.22 2,57 3,23 8.05  2.84 2.87
1st December 7.12 2,91 2.43 7.92  2.92 - . 2.73 7,57  2.98 2.%6

15th December  7.04 2.4l 2,32 7.82 3.4l 2.31 7,80, 3.02 2.55
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ABSTRACT

A resaarch programme was carried out for a period of
one year from January 1987 to December 1987, to study the
offact of scason and position of bud in budding of rose. The
experimont was laid out in factorial CRD with three raplica-
tions. The treatments consisted of combinations of three
varietles, 'Ambagsador', 'Pink Panther' aml "Princess!, with
scion buds from five positions, starting immedistaly below
the flowsr. Budding was done at fortnightly intervals.

The effect of environmental parametors on success of
buddings influence of period of budding, varieties anmi scion
bud position on furthor vogetative growth and floweri influence
of C/N ratlo on bud take have been provad by tho rasults of the
present study. There was no significant difference among the
three varieties, 'Ambassador', *Pink Panther' and 'Princeas?
in respect of success in budding. A hich rate of 8298 per
cent success was recorded during the rainy scason of second
fortnight of August to first fortnight of October. The pericd
from first foftnight of February to second fortnight of March
was the least favourable season. Higher temperature was found
to be detrimental for the succoss in budding. Rainfall and
relative humidity favoured the bud takea, More sunshine hours



was detrimental. The preceding, current and succeeding forte
nights of budding, were found to be eritlcal, as far as success

in rose budding is concerned,

The period of budding significantly influenced the
biometric characters under study. The varlety and bud posi-
tion was found to oxert significant influence on some of the
biometric characteors. The first and second buds wera sarly
to sprout and flower till the producticn of first flowsr bud,
but the plants were cemparatively weak. The fourth and the
fifth buds were found to be better for budding when plant
vigour was considered. Correlations were worked out bestwaen
‘the thirteen biemetric characters under study, The scion CN
ratio significantly influenced the bud take while the rootstock
C/N did not significantly influence the take. The carbohydrate
and nitrogen content varied significantly throughout the year
and with scion bud position and variety.
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