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INTRODUCTION

Catharanthua rogeug (L.) G.Don. commonly kmown as
lindegascar pexriwinkle has been variously designated ap

Vince rosea L. and Lochnera rosea(l.) Reichenmbach. I+t belongs

to the botanical family Apocynaceas. The genus Catharanthug is

often confusged with the genus Vinea and in trade Catharanthug is
continued to ve referred to as Vinca., However, the genus Vinca
ig a small one and compriges of the Periwinkles of the temperate
zone vhich aere native of Eurcpe and natiralized in North America.
Catharanthug ig a tmpi’cal genus, probably indigenous to
Hadagascar, but is now widely digtributed throughout the warm
regicng of the world (Trease and Evans, 1977). It was introduced
into India primarily as an ornamental plant and by virtue of its
wide adaptation and year round flowering habit it hag found

wide acceptance. This continued flowyering habit earned the

plant the vernmacular names of 'Nithya Kalysni'(Malayalem),
Sadavehar -(Hindli) and Sadephuli (Marathi).

The emergence of Catharenthug as one of the most important

medicinal plents is relatively recent, though it ip ome of the
very few medicinal plants which has a long history of use.
Periwinkle is recorded as far back as 50 B.C. in folk medicine

literature of Europe as diuretic, anti-dysenterie, haemorrhagic



and wound=healing (Narayana et 21. 1977). They were known for
use in the treatment of diabetes in Jamalea and India, but the
present investigators have not yet accepted this property. It
was the chance discovery of Noble gt al.(1958) that the extracts
of {he leaves prodiuced Leukopenic action in rats which earned
world wide reputation for the plant. This inspired the research
worimrs to undertake an extensive phyiochemieal invastigation

of the plamt, which led to the digcovery of the two alkaloids
from leaves, namely vinblastine and vincristine, having anii=-
cancerous properties. Vinblastine sulphate is being used mainly
for the treatment of generaliged Hodgking disease and
choriocarcinona. Vincristine sulphate is being used principally
in the treaiment of Leukaemia in children and reticulum cell
ser.coma. So far, over 100 alkalolds have been isolated from
various parts of this plant (Narayana et al. 1977). Some of -the
medicinally important alkaloids extracted from the roots of
Catharanthus namely ajmalicine (raubasin), serpep‘aine and
regerpine are also found to be present in the roots of Rauwvolfia
serpenting Benth. But the concentration of these alkaloids,
egpeeially that of the first two, is found to be lessger in
Rauvolfia roots when compared to Catharanthus roots. These
alkaloidsg possess antifibrillic, hypotensive, secdative and
tranquillizing properties similar {c, btut more marked then those
of Rauvolfia gerpentina (Rajendra Gupta, 1977).



The utility of Catheranthus roots as a source of indole
alkaloids especially ajmalicine, followed its detection as an
adulterant in Rauvolfia roots exported from India. gince

Cathoranthng roots as an adulterant proved as valuable as

Rauvolfig as a gource of ajmaliciné, it was readily accepted as
en alternate source for the alkaloid. According to Arens

et al.(1978) 3500 kg of ajmalicine is isolated per annum from
Rauvolfia and Catharanthus by the pharmaceutical industries of

the world. Our annﬁal export earning of this crude drug is
eround .10 million (Rajendra Gupta, 1977). The export of roots

and leaves of Catharanthus frum India has algo been continuing

for the last ten years in congiderable quantities. Recently, the
de..eand seems to have increased much. Tor exporting, the plant

wag purely extracted from wild sources. At thig rate of extraction,
the plant may become extinct very soon and further, the supply
would not mee% even‘ a small fraction of the dememd. Anticipefing
the possible danger of extermination of Catharsnthug roseug and

to meet the inefeasing demand for this plant as a source of life
gaving drugs, écmmercial caltivation of the crop was undertaken

in India in about 1,500 hectares (Rajendra Gupta, 1977).
Commerecial cultivation of this plant is becoming more and more

popular in Indla, especially in the Southern States namely



Pamil Nadu, Karnataka and Andhra Pradesh, with maximum area in
Tanil Nadu. In Tamil Fadz the crop is mainly confined at.
Ramanathgpuram, Tirunelvell and Madural districts.

The commercial crop raised génerally for its roots is 2
nixiture of the commonly available floricultural types namely
pink, white and white with pink orifice. The cultivation
practices 'bia__i{a_g adopted by farmers are largely their immovationg.
Eventhough advances have bteen made in the chemical and
nharmacological studies, very little work has been done on the
cultivation aspects of Catharanthus as a field crop. Hubay (1966)
vias perhaps the first to investigate into the nutritional

requirvenent of Vineca rosea under commercial cultivation. IHe has

repor;ted that fertilizer application increased herbage yield and
that, test results were obtained with 525 kg of peat salt (CAN),
550 kg of superphosgphatas, 350 kg of potagsium s;al't and 17.5
tonnes of peat mulch per hectare. Neczypor (1969) obtained
increase in plant alkaloids with increased nitrogem epplication.
From the available literature on this agpect of 'periwinkles

and other medicinal plents it seems that only N has got any
favourable effecet in enhancing root growth emd alkaloid content,
wherecasg P, NP and K have no such favourable effects and at
times even have reducing effects (Prasad, 1944; Tsao et al.1961;
Rugsel, 19623 Varma and Sharmé, 1963 ; Neczypor, 1969;

Kondarenko, 1975).



o work hag so far been reported im thlg country on the
investigation of nutritional requirements and tho effect of
nutrients on the alkalolid contert of Catharenthus roseus, exceptd
a report from CIMAP (Anonymous, 1979) that there was increase in
total  dry matter producticn due to application of fertilizers
aﬁd the highest yield was obtained with 160 kg ¥, 120 kg P205
and 100 kg K20 per hectare. Such works have been done om other
elkaloid yielding medicinel plamts like Diogcorea sp., Papaver sp.,
Solanum gpe ete.({CGengadhara Rao, ¢t al.1975; Ramanatham and
Remachandran, 19733 Choudhary et 81.1979). Thlg emphaesises the

need for a similar study in Catharanthus rosgeus.

In view of these facts, experiments were conducted to gtudy
the influence of tw6 major nutrients, nitrogen end potagh and theix
combinations at varyilng levels; on growth, yield and alkaloid

content of Catharanthus roseus at different stages of growth.

Thig thegis embodies the obgervations ard rcsults of these

experiments.
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REVIEYW OF LITERAIURE

Digtribution

—

‘ Catharantiug roseug (L.)G. Don is a twropical medicinal plant.
Paylor and Farnsworth (1973) reviewing its world digtribution
veported that it belongs to the old world tropics, namely
Madogascar and India and it naturalizes so readily that 1t now
has = paniropical range. Narayana et al.(1977) reported the
digtritution of Catharanthug roseug in Indias, based on geographie

and climatic features. The cosmopolitan dietribution of the plant
shows that 1t has no specific soll and climatic requiremsnts.
However, the growth ig mach better in {ropieal areas. In Indlag
Tenil Wadia, Kerala, Karnataka, Andhra Pradesh, Gujarat end

Madhya Pradesh States are ideally suited for the growth of the
planit. The plant also grows in subtropical areas of Noxrthern
India, but the growth is slow due to low temperature during the
win*éer.

Clz’;matiq and goil requirements

Harayane ei il_.(1_977) stated that Catharanthug roseug has no
sﬁeci:fic climatic and soll requirements. However it prefers a
tropical and subtropical belt with a well=distributed rainfall
of 100 cm or more. It can grow on eny type of soil except
thoge which are highly saline, alkeline or water logged. Hovever,

it prefers light soils which are rich In humus.



Factors affecting plant growth and alkalold content
T+t is evident that the plant krowth and alkaloid content
varieg conslderably in different localities. This may be due ‘o
the difference in climate and geographic conditions, difference
in the time of cultivation and variation in chemical constitution
of goilg at different places and also there may be- disgtinct
genetlc variation in the plants used for cultivation. The
information available on these aspects and also on the culbural
aspects of thig plant is meagre. Hence, a review of the work

done on Periwinkles and also on some important alkaloid yielding

medicinal plants is presented.

1. Season

Season has a profound influence on the total alkaloid content
and ite potency in several medicinal plants. Hojkova et al.(196%)
noticed highest alkaloid confent in Vinca minor during autumn
and lowest during winter season. Taylor and Fernsworth (1973)
reporied two peaké in the %otal alkaloid production of Vinceg minor

in an yeer and thege were during April;-I-Iay and Augusi=September.
2. Temerature

Temperature has been found to influence the production and
potency of alkaloids in several plants. Elzenga, Smeets and



Derbruyn (1956) found that plant development and slkeloid
content in ong year old Alropa belladonna were higher when
grovn at 23°C than elther at 26°C or at 20°C. Ilinskaya and
Yogifova (1956) reported that an optimum temperature during
the first half of the growth perlod of opium poppy encouraged
norphine formation, while lower temperature induced codeine

formation.
5. Rainfall

Taylor and Parnsworth (1973) found that high rainfall ves
idcal for the géowth of Vinea minor, provided that there was no

water logging. Narayena (1977) reported that a rainfed crop
neceds a rainfall of at least 100 cm per year for ideal growih.

4. Hunidity

Taylor and Farnsworth (1973) during the course of growth
experiments found that a humid woodiand habitat is necessary
for the growth of Vinca minor end the growth was ideal when
the humidity was high.

5. Light intengity and duration _ _
Reda et al.(1978) found thet the ‘gro.wth of gtem, roots,

buds and flowers of Catharanthug roseug was reduced at lower

tensitieg of light (less than 45 per cent). Total alkaloid

content in the leaves and stem was pronouncedly increased on

treatnent under 60 per cent sun light during flowering asnd



fruiting stages. Taylor and Farngworth (1973) reported similar
trends in Vinea minor.

Influence of gsoil factors on plant growth and alkaloid content

In general, the physical and chemical characteristies of
soils have marked influence on plant growth, alkaloid_'content
and its potency in alkaloid yielding medicinal plants.

Harayana et al.(1977) reported that Catharanthus roseus

has no specific sgoil requirements and it can grow on any type
of soil except those which are highly saline, alkaline or water.j
loggeds He however reported that, ligh'{: solls which are rich
in humus content are preferable for lacge scale cultivation.
¥agy (1970) has oﬁserved as high as 40 to 80 per cent higher

vield in Vinea minor when grown on forest soils, compared to

arable soil. Taylor and Farnsworth (1973) reported that

Vinca minor requires a looge soll rich in humus content and

high water holding capacity with a pH ranging between 6.5 and
7.5 Talha gt al.(1975) reported that under soll moisture
deficit conditions, a marked reduction in the fresh and dry
weig ht as well as moisture content of various parts of Vineg
Togea was observed. He also obgerved that theve was em
increcase in the per cent alkalold eontent of leaves, stem and

noots when the SID per cent was increased Zrom 25 to 50.
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Sokolov (1959) reviewing Russian works on the effect of soil
moistare status on alkaloid content of medicinal plants,
concluded that excess moisture has an adverse effect while
Dovrat and Goldschmidb, (1978) obeserved significant decrease' in
total root and alkaloid yields in Catharanthus rogeusg under a
dry soll moisture regime, when ccmpared with plants grown

under high soil moigture condiltions.

Infiluence of propagating material and age of the plant on its

growth, yield and alkaloid content

Narayana et al.(1977) found that there are about 835 seceds

in a2 gram of Catharanthus seeds and that the seeds do not . 'main-

tain viability for long. Hence, he recommended the use of only
fresh seeds for sowing in a nursery for transplantation or for
divect sowing in the fleld. Mitrev (1976) recorded 98 per cent
germingtion in the case of fregh seeds and it was reduced to
955 53, 28 and O per cent after 1, 2, 5 and 4 years of gtorage
regpectively. Bhandari et al.{(1971) observed that when
Catheranthug roseus seeds were soaked prior to smring in

aqeous extracts of Ocimum ganctum leaves early flowering was

induced, interncdes were shortened and the number of leaves

were increassd.

The plants could be elther propagated by seeds or cutitings.
Buger and Sarkany (1973) compared C.roseusg propagated from
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geods and by cuttings. Plants propagated by cuttings over
wvintered s.ucceasmlly and flowered earlier than plants from
oecds. They also recomended that for root and drug producticn
the. plant should be grown from seed and for seed production from
cutting, .

Avionymous (1977) reported that cuttixiga of 10«13 cm length
can bte successfully uged for propagation and the cuttings from
the %ip poritions were found to be bettsr for propagation. It
iz further reported that the cuttings were found to flower in
2 %o 3 vwoeks while the secedlings take 6 to 8 wecks.

Reda (1978) obgerved that in Cotharonthus rogeug the highaogt

concontration of alkalolds was found in the roots gt the etart
of Zlowering. Similar trend was reported in Vineca minor
(llozmereka gt gl. 1976) end in Rauvolfiam gerpenting (Nandi and
Chatterjee, 19753).

Dovrat and Goldscumidt (1978) reported meximum root and

alkalold yields in Catharanthus rogeug plants of seven nmonths
georthe Howover, in Vinea minor and Rauvolfls gerpenting the
total alkalold content was found o be increasing with the age
of the plant (Mermerska ef 2l.1976;5 Nandi and Chatterjee, 1975).
Rajendrea Gupta (1977) reppried that froam about 50 days of plant
goowrdtr when the roots grow to a depth of 5 to 25 cm and give

ocut a number of lateral roots, the crop is ready for harvest.
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However, he stated that the commercial crop is usually harvested
only at the end of -6 to 8 months.

Alkaloid occurrence and &istr;bution

"A1l parts of the plant, particularly the bark of the roots
contain alkzloids (Table 1). fillay'gj,g;.(1957) have investi~
gated C.roseus and Q.rogseus albug plants for the alkaloids in the
root bark. They found that the root bark of pink flowering
plants yielded about 9 per cent of total alkaloids, while the-
white flowering plants yielded only about half of this quentity.
- They have also noted that the stem of pink flowering plants

Table 1

Alkaloid content of different parts of Lochnera rosea
¢Catharanthus rogeuns)

Pink flowered wWhite flowersd

Parts of the plant ’{ggieggnt) | ‘{Sﬁeggnt)
Routs (Jamma) 1.08 1.34
Teaves (" ) 0.82 0.74
Stems (" ) 0.36 0447
Roots (" ) 1.18 a .o
Roots (Travancore) 1.22 al .o
Root bark { ¥ ) . 9.00 450

a = Variety not identified
Source = Wealth of India = Raw materials Vol.VI, C.S.I.R.
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usually'has a pink pigmentation, the pigment being roughly
proportional to the amount of red or pink pigment in the
flower, x-:hile white flowering plants are ugually ddvoid of thig
pignent in the stem.

Cowley and Bennet (1928) utilizing different types of
C.vogeug plants grown in Augtralia, found that pink flowering
plants yielded 0.85 per cent leaf alkaloids while glabrous
formg of white flowering plants yielded only 0.59 to 0.62 per
cent of leaf alkaloids. Noble et al.(1958) obgerved that
C.rogeug plants grown as annuals in England had only about
one=fourth ag much Vincaleukoblagtine as im plants. collected
from perennial sources of west Indies. In addition, they
found that leulgopenic activity was present in roots, stems
and leaves but ndt in the seeds and flowers. Sarin gt al.(1977)
obgserved that the C.roseug roots contain 0.020 to 0.0224 per
cent ajmalicine, whereas stems contain about 0.009 per cent.
Arens et 21.(1978) screened C.roseus plants for Hoot alkaloids
and reported that plant containing as high as 0.5 l?er cent
- gjmalicine and as high as 1.2 per cent serpentine could he
found. The alkaloids were detected by Radio Immuno Assay
method. They algo found that thess alkaloids were concentrated
in the root and not in the gerial parts of the plant. Within
the root,' the highest concentration of both alkaloids is
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obgerved closé to the bage. Detailed experiment showed that the
alknaloidg are found in .the root bark and not in the woody cenixal
cylinder. Dovrat and Goldschmidt (1978) reported that ajmalicine
was mainly concentrated in the roots 0 to 5 cm below the soil
surface and in the O to 5 cm stabble. Khan (1977) reported that

of the 100 different alkaloids which the plant contains, wincristine
ip the lowest among any medicinally important alkaloids isolated

on commerciél bagis (0.00025 per cent).

The yield of root, stem and leaves .are found to be varying
depending upon the locality, methods of cultivation, irrigation
gnd age of the plant. Rajendra Gupta (1977} has reported that the
vield of root varies from 2 to 2.5 tons per hectare from irrigated
crop to about 1.5 tons per hectare from rainfed crop. Narayanae
et 21.(1977) have reported for a 12 months old crop, an yield
of 5.6 tong of leaves 1.5 tons of stems and 1.5 tons of roots per
hectare, on air-dry basis for an irrigated crop and 2, 1 and 0,75
tong of leaves, stem and roote respectively for a rainfed crop.
For a 6 -to__‘? months old crop, an everage yield of 0.65 tons of
root and 0.25 tons of stem per hectare has been réporied
(An;:}nmous, 1979) . |

cul'burai practices

Rajendra Gupta (1977) has stated that the cultivation

practices “geing adopted by farmers are largely their innovatiocns.
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However, he reported that the commercial crop ig being raised
using seeds sown either im a nursery and :then trangplanted or
dircetly sown in the field. He further stated that some farmers
prefer direct sowing in rows 30 cm apart and by thinning out to
maintain a‘plant to plant digtance of 20,30 or 45 cm.

Tarayana ¢t al.(1977) reported that trangplanting is
advantageous particularly when seed ig scarce, since it requires
only about 500g of seeds per hectare whereas direct sowing requires
2.5 kg of seeds per hectare. However he recommended direct sowing
particularly when g large areca has to be cultivated. He further
gtated that an area of about 200 sq.m. under nursery gives enough
seedlings for transplanting one hectare. He observed that the
seedg take about 10 days to germinate and about €0 days to reaéh
trensplanting stage. Rajendra Gupta (1977) noted that the
seedling grows fast and in 30 to 35 days attains a height of 10
to 15 Clia He recommended the use of séedling with 2 to 3 pairs
of 1eave;3 for tpaneplantj:ng.

Narayana gt 81l.{1977) recamended for e transplented crop,
g spacing of 45 cm between rows and 30 cm between plants within
a roy. Anonymoug (1979b) reported a gpacing of 30 cm between

ridges or rows and 25 to 40 cm between plants.

i
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Infliuence of nitrogen. phogphori

development, yield .of roots, alkaloid content end allied characherg

There is not mach of published work om fertilizer application
to Catheranthug roseug. Hence, a review of work done onm the above
aspeet of periwinkles and also on some important medicinal plants,

ig presented.

1. Nitrogen

Anterov et 2l.(1957) reported an increase in alkeloid content
by 25 per cent in Aitropa belladonna and Daturg givamonium with the

spplicatiom of nitrogen alone. o

Spilenja (1957) observed that foliar application of two per
cent golution of ammonium sttlphate increased the rate of growth,
yleld of roots and seeds, in the case of Alropa belladonna and
Damra inermig.

Schermeigter (1958) observed that growth of Afrops
belladonna was most satisfactory at 20 mg of niitrogen (applied

in the farm of }103-11) and low level of nitrogen stimulated

root growth, while high nitrate levels stimulated sucenlence

and nitrate accumalation. Hogkov and Tkacenko (1967) found that
gpplication of 45 kg per hectere of nitrogen to Atropa belladonng
at 4~5 loaf gtage plus same rate at rosette stage or 90 kg per
hectare at rogette stage, in addition to P and X resulted in g

good crop in first year. Split application of nitrogen gave
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the highest yield of air dried leaves and alkaloids which
excéeﬁed that of control hy 68.4 per cent.

- ginilarly Neczypor (1969) in pot experiments wlth periwinkies
observed greatest increase in alkgloid content and composition, .

with nitrogen fertilization.

Tendl end Chatterjee (1975b)studying the effect of fertili-
zation on growth of Dlogeorea sp. found that 150 kg of nitrogen
per hecters produced mazimum extenslon growth of 372,62 cm

wvhereas that of control was 216.92 cm.

Bernath and Foldesi (1972) revealed that increase im
nitrogen supply was accampanied by proportional increage in total
plent weight, a limited Increase in berry number and a decrease

in berry plant weight ratio in Solanum laciniatum.

Reports of both increases and decreases in content of
alkaloidg as a result of gpplication of nitrogen are available.
In hydroponic culture of Papaver somniferum, Costes et al.(1976)

o'bservéd that NOB-N was the mogt effective form of nitrogen vwith
respect to production of fresh weight, dry welght end total
morphine content, whereas urea depressed alkalold production.

Nowacii- gt al.(1976) reported that alkaloids in Papaver

gsomniferum, Vinca perenne, Catheranthusg rosgusg and Daturas

meteloides wore increased by nitrogen fertilization.
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Russel (1962) stated that nitrogen manuring, though it mainly
affects shoot growth, has also a considerable effect on the
growth of root, when the plant is in the field for a long time.
He explained this as an indirecet effect, due to the inerease&
‘synthes_s and utilisation of carbohydrate in the exira leaf

growth produced in early stagese.

2. Phoaphorus

Prasad (1944) stated that phosphoric acid had influence only
on the dry matter cont.ent and not‘ on the alkaloid -content in
Datura glbg and this Yoo was significant only in the final growth
stages. Tsao et gl.(1961)found that high levels of phosphatic
fertilizers significanﬁly reduced leaf growth end total glycoside
yield of Digitalis lanatg. Varma and Sharma (1963) investigating
the effect of fertilizers on blological activity of Digitalis

ures, concluded that cardiotenic poteney of the drug
decreaped with the spplication of superphosphate.

Andries (1957) studying the effect of certain deficiencies

on alkaloid viogenesis on Datura siremonium found that phog-

phorus 2% 0.31 ppm increased alkaloid biogenesls tut caused a
reduction in totel nitrogen. Zoraveleu (1970) observed in po%
and field experiments that spplication of phosl_)horus increased i

capsule yield in_ poppy variety _'Hcvj.nka-ws' and that spplication
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of ¥ increased effectiveness of P, while Neczypor (1969) reported
that there was no such improvement of yield by the appliecation
of P on periwinkie.

Kondarenko (1975) revealed_ that row gpplication of granulated
superphogphate at the rais of 6-8 kg 2205 per hectare increased
the yield of Atrops belladonna with or without irrigation, tut it
did not increase the stem and leaf alkalold content.

Coffmzn znd Gentner (1977) reported that the response of
green house grown Qannabisg gativa to P manifested in the form
of increased weight and height of the plant. Costes ¢t 2l.(1976)
concluded that the growth of Papaver somniferum was 1ittle
influenced by phosphate deficieney but increased phosphate
supply was agsociated with earlier flowering and an increase in
capsule number. ,

Pusgel (1962) stated that phosphate has no specifie action
in encouraging rcot development and the gpparent influence noted
ip only due to its capacity to increase leaf area without
adversely affeeting the powsr of leaveg to transport carbohydrais

10 roots.
3. Potagh

Prasad (1944) stated that potash had a favourable effecct on
the height and dry matter content'Datura alba, tut it was
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proncunced only in the last stage of growth. andries (1957)

revealed that X at 117 pﬁm gtimlated alkaloid formation by 34
per cent in ]_J_a_t'_uﬁ gtramonjum and caused a significant decrease
in total N and amino aclid. Teao gt 2l.(1961) found very little
effect of potash on leaf growth and total glycoside content of
Digitalip lanata while Alov (1961) found that increased rate of

potagh gpplication gave enhanced yield only in the presence of
adequate nitrogen. He glgo observed that while potash was applied
gingly it hed an unfavburabi_l.e effect on the percentage content

of alkaloid in the leaves of Belladonna. Neczypor (1969) reported

1o improvement of yield by the application of X on periwinkle.
Remanathan and Ramachandran (1973) observed that application of K
 in general ghowed no beneficial effect on the yield of opium

and morphine content in opium poppy. Similerly, Pinzeru and
Cagocarin (1978) reported that K fertilizatlion had no effect on
the prodnctivity of oplum poppy.

4. Two factor combinations

2. Nltrogen and phosphorusg

Pragad (1944) recorded that the interactional effeect of
nitrogen and phosphorus was not significant with regard to the
yield =nd alkaloid content of Datura zlba. Verme and Sharma (1963)

found that superphosphats combined with ammoninm sulphate or
gmmonium nitrate did not improve the cardiotonic potency in

Dl&tali He
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Brewer .and David Hina: (1950) reporited that application of
gmmonium nitrate with phogphaiic fertilizer incressed the leaf
yield of Atrops belladonna. They also concluded that, the
a2lkaloid content of Hyogeyemus niger was increaged by the
interactional effect- of nitrog;an and phosphorus, while nitrogen
applied gingly tended to decrease the alkalold content.

Dalev (1958) obtalned highest yield of leaves in Atrops
belladonna fertilized at the rate of 20 tons, of FiM, 200 kg of

emmonium nitrate and 400 kg of superphogphate per hectare.

Kurunosov and Pikova (1975) obtained highest yield of
gsolegodine, in Solsnum laciniatum plants receiving 1’2013 as hasal
dressing at 150 kg per hectare with K at 210 kg per hectare.

Dovrat and Goldscimidt (1978) reported that in C.romeusg, P
with § wag found to be essential for intensive root and shoot
growth. Gupta ot 2l.(1977) showed that epplication of 50~80 kg N
and upto 100 kg P205;' per hectare gave significantly higher leaf

end pod yields in Cagsig angustifolia.

b. Nitrogen and potash

Prasad (1944) reported that the additive as well as inter=
actional effect of nitrogen end potash was significant in all
stages in increasing height, yield and dry matter content of
Daturg slbg, but with regard to alkaloid content, the inter=-
actiongl effect of nitrogen end potash zlone was marked.



Brever and David Hiner (1950) concluded that a combination of
niirogen and potash increased the alkaloid content of Atropa
belladonng and Hyogcysmus niger. Alov (1961) found that the effect

of incremental doses of potash in enhencing yield of Atropa

belladonng was operative only in the presence of nitrate nitrogen.

Singh et al.(1973Db) obtalned a maximum yield of 33.1 tons
per ha and a maximum dry matter content of 36 per cent in Dioscorea
alata fertilized at the rate of 60 kg of nitrogen per hectare
vhile sinlg et 81.(1973a) reported that Diogcorea esculenta plants
receiving 80 kg of nitrogen and 40 kg of K,0 produced maximum &y

matter content.

c. Phosphoric acid arid potash

Prasad (1944) stated that the combined application of
phosphorug and potash significantly inecreased the height, dry
matter content and yield of Datura glba at all stages of growth.

He also obgerved that 1t had no additive or interactional effect
on the alkaloid content and plant pert ratio.

Neczypor (1969) reported no improvement in yield by the
application of P and K and by minor elements such as Ca or Mg.

5. Three factor cambinationg (Nitrogen, phogphoric acid znd potash)

Gatirner (1950) stated that complete fertiliger, nitrogen,
phogphorus and potash increased the alkaloid content in roote
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and the whole plent of Atropa belladcnna while potash- gave highest
alkaloid content in leaf alone.

Kinoshita et al.(1959) revealed that Papaver somniferum
plants fertilized with 23131 NPK fertilizer mixture resulted in
highest whole plant weight ‘and alkaloid yield, while Naumova and
Schevergtov (1972) reported that NPK ratio 2:2:1 gave highest

yield and increased alksloid content.

" Demaggic (1961) found that 10310210 mixture of K, P and K was
mogt effective in increasing the alksloid content in leaves as well
as In roois of Datura giramonium. It also resulited in a maximum
growth of 100 cm. He further obeerved that in field grown plantis,
reduction of Il resulted in reduced =zlkaloid productidn in leaves
and roots. Czabajold et 2l.(1974) reported that the growth and
nerbage yield of Datura were best in plants receiving WPK,
but both factors were primerily dependent on the N supply. K20
deficlency cansed the sppearance of spots on leaves and leaf fall.
He alsgo reported that higher scopalamine and atropine yields were
obtained from plan'té repéiving NPK + lime; the NPK ratio being
120,194 1.05. Afaw g% al.(1978) showed that 90 kg PO per

hectare slong with &0 kg § and 30 kg KO0 per hectare is optimum

2

for Datura _gizfamonium.

Hubay (1966) obtained higher herbage yields in Vinca minor
with 525 kg of peat salt (CAN), 350 kg of superphosphate, 350 kg




of potagsium selt and 17.5 tons of peat mulch per hectare.

For Catheranthusg rogeus, Narayasna et al.(1977) recommended 5
tong of FIM per hectare =nd a basal doge of 30 kg of ?205,

30 kg K20 and 20 kg N per hectare with a top dressing of 20 kg
of ¥ per heetare in ty:o equal gplit doses. Ap,ﬁlication of

fertilizers at the rate of 160 kg N, 120 kg P 05 and 100 kg K20

2
per hectare had given the highest herbage yield in Catharanthug

rogeug (Anonymous, 1979a).

In Solanum Khasgisnum application of P and X each at 20 kg

per hectore and N at 40 kg and &0 kg per hectare resulted inm
higher yield of berries (Anonymous, 1973). Kenl and gutshi (1976)
recommended application of fertilizers.in two split doses atb
50 kg cach of superphosphate, potash and urea per hectare for

better yields in Solenum khagiznum. The first doge ig fo be

applied at the time of crop establishment and the second dosge
at the time of flowering.

In sand culture experiments on Solanum laciniatum and

Solanum avienlar, Crush (1973) observed that all levels of N,

P and K enhanced solasodine content compared with no fertilizer,
the optimum NPK ratio being 14:12:12. In Rauvolfia serpentiina
slkaloid synthesis was reported 4o be greatest when N, P and

K were all zpplied (Nandi and Chatterjee, 1975a). Karnick (1977)



reported that the yleld of rhizome and the active principles
in the rhizome were increased with the application of FPK in

Hewl degmug indlcus.

Johnson and Nunez Melendez (1942) found that increase in
alkalold conternt of wild Sitramonium due to camplete fertilizer
application wgs much less than the increase. obtained by
epplying them alone. Rauson ond Henderson (1943) amd Stillings
and Teuric (1944) also reported similar trend in Atropa belladonna.

Enin (1952) reporied that Valerié.n gave mildly active ‘drug
with a dose of phogphorus and potash or no manure, while it
became biologlcally ilnactive when complets fertilizer was
gpplied.



MATERIALS AND METHODS



MATERIALS AND METHODS

A. Bxperiment

The experiment to study the effect of different levels amnd
combinations of nitrogen and potash on the growth, yleld and
alkalold content of Catharamnthug roseng (L) G. Don was conducted

at the Deparitment of Horticulture, College of Agriculture,
Vellayani from Augast 1979 to March 1980.

I. Experimental gite
A plain land having uniform fertility statuis was selected
~ag the experimental site.

a. Soil

The soil of the experimental site belongs to red loam type.
Soil éamples were collected for analysis, from a depth of
O to 30 cm from four randomly selected dpo’cs, before starting
the experiment. The s0il wag analysed for total and available
nitrogen, phosphorus and potash, following the standard
proceduregg. The average values for the four samples are

furnished in Appendix I.
b. Climats

Seeds were sown on 4ith August 1979 and the crop was finally
hzaxvested on 7th March 1980. The meteorological data for the
above period;- is given in Appendix II.



27

II. Experimental details

a. Treatments

Two mejor plant matrients namely nitrogen and potagsh and
their combinations at various levels were iried. In addition
4o thig, one treatment without nitrogen and potash (control)
was also tried seperately, for comparison. The lsvels of

nutrients cmployed are given below.

Levels of nutrient (_k:g/ha)

Nutrients \

1 IT IIX Iv
Hitrogen 50 100 150 200
:?O_‘tﬂgSiﬂﬁ ’ 50 100 l 1 50 “e

b. Design and layout

The experiment was lald cut in factorisl Randomised
GComplete Block Design (RCED). fThe procedure followed for
allocaﬁon of varioug treatnents for different plots waa in
accordance with Cochren and Cox (1965). The details of the
lay out are furnished below.

FTotal number of plots under treatment (Begides 12
plots were laid out, in addition, as controel for 36
comperison)

Potal number of plots : 48
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Het plot size : 4,05 x 2.1 sq.m.
Spacings Row to row 45 cm
- Plant to plant 30 cm
Humber of plants per plot 63
Humber of replications 3

III. Materials
1. | Seed

Séeds were ‘collected from private g-éwers of Catharanthug
rogeug (L.) G.Don fréﬁl ‘E';ivals:asi District, Tamilnadu. Fally
mature seeds collected during July 1979 were obtained =nd

dried well under sun before sowing. Seeds were tegted for

mroination, the percentage of germination was 72.2.

Variety

The variety used for the experiment was the pink flowered _

variety, which is common under cultivation.

2. Tianures and Fertillzers

Cattle manure and fertilizers with the following nutwitive

value were used for the experiment.

Calitle manure
Nitrogen (Total) 0.4127%
Phogphoric aeid (Total) 0;3216%
Potash (Total) 0.2008%




Feritilizers

Urea .. 46% nitrogen
Single superphosphate 16% phosphoric acid
liuriate of potach 60% potash

IV. Cultivation

1. Hurgery

2. Preparation of bedg: Raised beds of very fine tilth were

prepared and cattle manure at the rate of 5,000 kg per hectlare

was incorporated in the goil.

b. Sowlng: Sowing of seeds was dome on 4th Augnst 1979. The
seeds were mixed with dry sand and gow® 1.5 ~ 2 em gpart in
lines spaced 12=15 cm apart and a thin layer of sand was
spread over the seed bed. Watering was done daily using a

TOSE( CBN.

c. Germination: Seed germination extended from one to three

weckg. Majority of the geeds germinated 10 days after sowing.

d. Lifting seedlings: The seedling sttained trangplentable

stage after 2 months growth in ‘the nursery (1st week of
Octoter, 1979). The geedlings of uniform growth and size were |
gently lifted with the roois intact. A light root pruning vwas
given 1o make the length of the roots uniform.
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2. Exverimental plots

a. Preperation of land: The land was ploughed twice, levelled

end weeds removed. It was divided into required number of

blocks &nd plots.
be Anplicatien of manures and fertilizers

Mzhuress Cattle manure was applied prior to the digging of
plots at the rate of 5,000 kg per hectare and incorporated with
the soil by digeing.

Fertilizers: A1l the three major nutrients were gpplied in

the fomm of gtraight fertilizers, nitrogen in the form of urez,
phosphorug in the form of single superphosphats and potassium

in the form of muriate of potash.

The quentity of nitrogen, potash and phosphorusg epplied in .
terms of urea, muriate of potash and single superphosphate

regpectively to each plot, are given below.

- Sy i S

Levels of fertilizer ( g/plo'bsq—

Fertilizers : =

' I II 11T Iv
Urea | 92.44  184.88  277.52 369.76
Muriste of potash 70.87 141.74 212. 61 .o
Single supexphosphats Uniform dose at the rate of |




) ]

Stagcs of zpplication

Prior o planting, full phosphorug as single superphosphate
and full potash as muriate of potash were applied as basal
dressing. Nitrogen in the form of urea was applied in two
equally split doses. The first dose was applied 70 daye after
sowz':ng and the second dose 100 days =fter sowiﬁg.

c. Trongplanting: Sixty days 'old healthy seedlings of uniform
grovith, were trangplanted to the mein field at 2 spacing of
45 cm betwoen rows and 30 cm beltween plants. Planting wag
done on 3réd and 4th of October 1979. Subsequently gaps were

£illed up.

de Irrigation: TFor a week after trangplanting, irrigation was

given twice a day and afterwards.once iIn two days for another
‘two weekg. Further irrigation was done depending om the
rainfall end soll moisture status.

e. After cultivation: The plots were kept free of weeds by

weeding at regular intervals.

£. Pents and disesses: (1) A leaf blight disease caused by

Fusarium oxysporum was noticed on plants in all the replications
during October-November, 1979. From the available literature
it seemg that thisg is the first report of the disease from
India. After confirming the pathogenicity, the diseagse wag duly
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reported. The digease was effectively controlled by spraying

- YThiride' at the rate of 2.5g per litxe of water. The
recurrence of the dlsease in Jamuary was controlled by a second
gpraying of the same funglcide, after which the crop was given
a prophylatic spraying of 'Thirlde® every month %o prevent
further incldence of the disease.

g. Harvest: The crop was harvested on 7th and 8th of March,1980,
after completing seven months of growth includi.r;g the period in
the nursery: Dovrat and Goldschmidt (1978) have established
that roots of approximately seven months old plant contained
more alkaloids than of older plant. The nplants were carefully
dug out after copioug irrigation, with thick and thin roots
intact, cleaned and fresh weight recorded seperately for root,
gtenm and leaves. They wefe dried under the sun for a few hours
end then under sghade for 10=15 days and the dry weight

recorded.

V. Sampling ftechniaque

Sampling procedures adopted for iaking plant samples for

character study and chomical analysis ore presented telow:-

Semples for plant character study

out of the total nine rows of plants in a plot, four rows
were ot apart for periodical uprooting for plant character



study. Leavirg the bvorder rows and border plants, two planis
were _upfooted from the rows whith were earmerked for sampling.
Thug, in total for a parti‘eular, treatment six plants were
uprooted at cach stage of observation.

Regt of the rows of plants in a plot, were left es guch
1111 the fourth and finel uprooting, when all the plents except

those in the border rows were uprooted for yield assessment.
VI. Cheracicrs gtudled

Plznt gamples were uprooted for character stidy at monthly
intervals during the crop perlod of seven montha, coﬁmencing
from the 7T0th day afiter trangplanting which roughly coinclded
vith four growth phases of the plant ie., peak flowering,
seed setting, seed ripening and declining stages.

The various characters studied at each obgervation are

given below:

1. Helght of plants

Thig observation wes recorded in an from the ground level

to the tip of the tallest branch.
2. Girth-of gtem

The girth of the stem portion 5 above the ground level
was recorded in cm for this purpose.
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5., Yield of shoot

i. Fregh ghoot yield: Fresh welght of the shoot in grams wasg
recorded for thig purposs. The shoot consisted of aerial portion
devoid of flowers, fruits, leaves and 5 cm of stem length above

the ground level.

ii. Dry shoot yield: Dry weight of shoot in grams was recorded
after drying the shoots at 60°C in a hot air oven for two o
 three days till same concurrent weights were obtained.

iii. Percentage dry matter content: This was calculated from
fregh and dry weights of shoot .

4. Teaf yield

i. Iregh leaf yield: All the leaves in a plant were stripped and

fresh weight recorded in grams.

ii. ey leaf yield: Drying of the leaves wag done at all
strippings, in a hot air oven at 60°C for two to three days till
game concurrent weights were obtained and the weight was recorded

in grems.

iii, Percentage dry matter: Thisg was calculated from fresh and

dzy weights of the leaves.

5. Length of root

As per the caomnmercial practices the root length was measured
from 5 ¢m above the ground level to the tip of the tap root and

it was recorded in ca.



G. Glzth of root
i, Tanp root: Girth at three fized points from the top o tho
bottom of the tap root were recorded in ca for each of the

observational plants and the mean value recorded.

il. Seemdary rootmg: Maxirum girth of each representative
secondary root from each category of root thickmess, except
very thin fibrous ones, wag recordsd in cm for each of the

cbgervationel plants and the mean value recorded.

7o Humber of roois per plant

Total number of gecondaxy roote of all categorieg of
thicknegs except very '{shin fibrous oneg, vas recorded for this

PUTDOLEDs
3e Yiold of roots

i. ¥rogh root yield: As per the commercial practices, root
yield conpisted of underground portion with 5 cm of sten
length above the ground level. The obpervational plants were
carefully uprooted, after copious Irrigation, taking mawinum
care for not brealking eny of the roots. Tho rooi: portioen,’
conpigting of both the thick root and the thin secondary
roots, vag weighed after cleaning in water and the fresh
welight recorded in grams.



ii. Dry root yield: Dry root yleld was recorded in gramg after

drying roots in a hot air oven at 60°C for 2 to 3 days $ill same

concurrent weights were obtained.

iii. Percentage dry matter: This was calculated from fresh and

dry welghts of root.

9., Totel crude elkaloid content (roots)

i. Estimation of total crude alkgloid content: This was done by
column chromatography method as outlined by Central Institute

of Medicinal =nd Aromgtiec plants.

Procedure: Power of 5g of roots of the plant, containing about
30-50 mg equivalent of total alkalolds was stirred with 25\1_
godium carbonate solution. The paste was treated with a small
quantity of silica jel t11l the mixture was well dried. About
5 to 6 g of gilica jel was suffieient. The mixture was placed
in the chromatographic column and packed well. It was eluted
with chloroform (one drop pexr second) 1l a solution of the
regldue (obtained from 5 ml of elufe) in C.1N hydrochloric
acid gave negative results with iodine solution or Meyers
reagent. Totally about 200 to 300 ml elutant was collected.
The ehloroform was evaporated to dryness over watef bath.— !izhe
residue was dried thoroughly. It was dissolved in 25 ml of
water free glacial acetic acid and titrated againgt standard
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0011_&_ perchloric acld in water free acetic aclid, using 0.1ﬁ
crystal violet solution in acetic; acid as an indicator. The
total alkaloid content in the sample was ealculated by using

the following conversion factor.

1 ml of O.1N perchloric amcid = 75 mg of total alkalolds

ii. Derccntage glkaloid content in rootss This was ealculated
by converting the amount of alkaloid present in 5g of sample

into percentage.

iii. Total slkaleid content per plant: This was calculated by
converting the allkaloid content of the szmple (5g) to alkaloid

vield per plant (root only).

iv. Total allzloid yield per hectare: This was calculated by
mltipLlying total alkaloid yield per plamt with total number

of plants per hectare.

10. Statigtical interprefation of data
Statigtical interpretation was done by following Fisher's
analysls of variance technique (Snedecor and Cochran, 1976).

The results were compareé at 5 per cent level of significance.




RESULTS



RESULES

An investigation was carried out at the Depariment of
Torticulture,; College of Agriculiure, Vellayanl during 1970=£0
¥ giudy the effect of graded doses of nitrogen and potagh on
growth, yleld end aikaloid content of Catharanthmg rossug (L.)

¢. Don. The vardous obgervations recorded were gtatistically
enplyced and the sallent features of the results are presented

teldonre
t. Bffect on growth characters

1. Helght of plant

The data on the plant height at dlfferent growth stoges es
inflaenced by the spplication of different levels of nitrogen (17)
and potagh (X) and theié combinationg ere pregented in Table 2
. and Figets

The data showed that N slone hed a set pattern of gignifie
cant rogponge on plent height at all stages of growth from 70th
‘doy after plenting to 160th day after planting (DAP) wheveas K

ond yavious combinations of § and X falled %o show oo.

Different lovels of N chowed significaent response at all
stoges of plant growth. Application of ¥ at the rate of 150 kg
per hectars recorded increased plant height at all stages excep?
gt 70th DAP, At 70th DAP the plant height was more with W ab
200 kg per hectare than N at 150 kg per hectare, N at 100 kg



Table 2

Effect oi‘ nitrogen and potash and thelr combinations at various levels on height of
plant in cm at different stages of growth

S

DAP

71.83
84.00
87.83
78450
86.83
90.00
88.67
91.67
93433
96.83
88.67
89.17
98.33
it

Treatmen ts D}g %gg % 2}9 ;l) E}Q Treatments %XP :‘[I) AOg
N levels ﬁg. tggg‘:i—
0 40.00 60,17 68.17 T1.85 00 40.00  60.17
1 59.72  T71.56 73.89 83.44 11 54.00 67.33
2 66,56  T5.56 T79.50 88.50 12 61,50  75.67
3 67.94  T79.94 87.80 93.94 13 63.67 T1.67
4 71.17  79.39 B86.67 92.06 21 63.67 T5.67
22 67.33 15433
c.D. 4,960 3.3t 4300 5.54" 25 68.67 T5.67
K levels .o ou .o .e 31 65.33 76.00
0 40,00 60.17 68.17 71.83 32 62.83  78.83
1 62.536  T3.79 80.13 87.79 33 75.67  85.00
2 65.92  77.63 82.85 90.08 41 66.50  76.17
3 70.75  78.42 83.00 90.58 42 72.00 €0.67
.o .o e e 43 75.00 81.33
¢.D. 4.30 2,87 NS NS CD NS NS
* Significant at ; per cent level‘ NS ~ Not Significant

DAP - Days arter planting

&
w»



FIGURE 1

Component bar dlagram ghowing the height of plant
in cm at different growth stages as influenced by?

K fer'ﬁilization s .

My = No fertilizer

M, = W 50 kg per hectare
Hz = N 100 kg per hectare
M4 - N 150 kg per hectare
Ms' = N 200 kg per hectare
Mg = K20 50 kg per hectare
M7 - K20 100 kg per hectare
Mg = K0 150 kg per hectare

DAP - Days afier planting
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per hegtere showed significent regponse on the plant height et

all stages when compared to N at 50 kg per hectave and control.

The effee;t of X on plan_?s height was significant only at the
carly giages 1e. at 70th and 100th DAP. Inoreased plant heigh'i:
on botli periods were recorded by the application of 150 kg-K per
hec‘taré énd i'ﬁs effact was on par with X at 100 kg per hectare
at 100th DAP, At 150th and 160th DAP also; increased plant
heig‘.q‘i: was recorded by tho epplication of K at 150 kg per hectare.

The interaction effesct of N end K was not significant gt any
stage of grosth. However the treatment comblnation ngk; recorded
incroased pland height at all stages except at 160th DAP on
vhich n4l% recorded maximmn plant height (98.35 cm) followed by
.ngi:-;j (96-83 C’Iﬂ).

Plenmt height wes found to be progressively increasing at
21l growth stages under 21l ‘reatmnts and the maximum plent
teight (98.3% ¢m) was recordsd at 160th DAD,

o, Girth of aten

The datn on the stem glrth at dlfferent growth astagesm =s
affected by the spplication of various levels of N 2nd K and
theiv combinations ave presented im Teble 3 and Fig.2.

Tha data revealed that N had significant responme on stom
grth at different stages of growth while K and combinatiang of
il end X hed no such effect at any stage.



Table -3

Effect of nitrogen and potagh and their combinations at various levels on glr“ch of
. gtem in cm at different giages of growwsh y

70 100 130 160 Treatments 70 100 130 160

4

Treatwen®s. ppp . pap DAP- - DAP - . DAP DAP DAP - - DAD. -
N Levels: : : MK combi-
' _ " nationg _
o 1.70  2.42 2.70  2.76 0O 1.70  2.42  2.70  2.76
1 2.56  2.75 2.91  3.45 11 2.42 2.54 .2.86  3.10
2 2.89 3.02 3.22  3.31 12 . 2.75 2.65  5.12 3417
3 3.07 3,16 3.47  3.48 13 2.52 3,07 2,75  3.13
4 3,15 3.19 3,42  3.43 21 . 2.65 3.4 3.44 3417
... .s Cee e 20 3,07 - 3.10  3.03 . 344
.. .18  0.10°  0.23° NS 25 2.94 - 2.81  3.20 © 3.31
K lovels . . . . 31 2.89 5.10  5.05  3.40
0 1.90 2.42 2.70  2.76 32 3.15 . 5.08  5.88  3.40
1 2.80 2.96 3.19  3.24 33 245 . 3.30 5.29  3.65
2 3.06 2.99 3.32.  3.36 PR 3.25 . 3.12  5.41  3.28
3 2.89 .13 3.27  3.42 42 3.26 . 3.14  35.23  3.M
. . ee e 4% 2.94 3.33  3.62  3.59
c.D. 0.15° NS NS NS c.D NS . 0.34" o0.41° Es

* Significant at 5 per cent level NS - Not significent  DAP = Days after planting




FIGORE 2

Curves showing the girth of stem and tap root
in em as affected Dy:

NK Yertilization:

Mg = No fertilizer

M, - N 50 kg per hectare
M5 - N 100 kg per hectare
M, = N 150 kg per hectare
Mg = N 200 kg per hectare
Mg - K20 50 kg per hectare
M, - K0 100 kg per hectare
Mg = K20 150 kg per hectare

DAP - Dgys after planting
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Responge of stem girth to different levels of N was
glgnificant at all stages exespt at 160th DAP. Application of N
at 200 kg end 150 kg per hectare resulted in incresged stem
girth at all stages and both the treatments were on par in effect.
N zpplication at 100 kg per hectare showed significant responee
at all stages except 160th DAP, over N at 50 Itg per heetare and ‘

control.

The effect of X on stem girth was not significant at any
gtage except at 70th DAP. However at 70th and 130th DAP X
epplication at 100 kg per hectare resulted in increased sfem
girth. At 100_th and 160th DAP application of K at 150 kg
recorded increaged stem girth. '

The effect of NK inmteraction on stem girth was not sigificant
at eny stage of growth. However the maximum stem girth (3.88 cm)
was atirituted by the treatment combination 11314:2 at 130th DAPR.

Stem glirth was found to be non=conglstent at different
stages of growth and the maximum stem girth (3.88 cm) was
recarded at 130th DAP,

5« Length of tap root

The data on the length of tap root :ms influenced by
different levels of N and X and their combinations at various

growth stages are furnished in Table 4 and Fig.3.



Tzble 4

Bffect of nitrogen and potagh end thelr combinations at varlous levels on 1e11gth of
tep root in em at various stages of growth

S—— T LRSS
N levels ‘ KK combi= -
: nationg
0 10435  14.07  14.40  15.37 00 10633 1407  14.40  15.37
1 10,06 10.85  11.68 11.87 1% 10,63 1147  11.77  11.75
2 11.31  12.48 13.18  13.57 12 . G433 9.67  11.50 11.73
3 11.09  11.71 " 12.85 13.76 13 10.20 1137 11.97 12.15
A 11.50 - 12.72  15.06 16.22 2% 10.87  11.40  12.10  12.53
.- oo " e . 22 10.17 11.97 12.97 13.27
C.D. 1.08 - 1.46° 137 1.8 o3 12.90 © 14.07  14.47  44.90
K levols o« . oo e 31 11.00 12,03  13.00  13.40
0 10.33  14.07  14.40 15.37 32 10.40 11,07  11.50  12.60
1 10,92 11.88  12.52 12.75 33 ©11.87 12,03 14.00  15.27
2. 10.05 10.97  12.88 13.43 44 11,17 12,60  13.20  14.83
3 12,00 12.97  14.17 15.01 42 10,30 ©  11.47  15.55  16.10
, . . .o . 43 13.05  14.40  14:63  17.73
¢.D.  0.94 1.00  1.18" 1.4 c.D. NS NS ¥§ NS

ch

* Significant at 5 per cent. level NS - Not significant DAP -~ Days after planting



FIGURE 3

Curves showing the lengith of +tap
root in an as influencad by:

KK feritilization:

My = No fertiligzer

M, - N 50 kg per hectare
H3 -~ N 100 kg per hectare
Mg = T 150 kg per hectave
Ms - N 200 kg per hectare
MG - EZO 50 kg per hectare
M7 - K20 100 kg per hectare
Mg = K20 150 kg per hectare

DAR - Days after planting
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It is obgerved from the data that only lower levels of N
affected significantly the length of tap root. At 100th DAP
increaged tap root length wag recorded by conﬁ-ol. At 130th and
160th DAP the effeot due to N application at 200 kg per hectars

and control was found to be on par..

The effect of K on tap root longth was similar to that of
. Increased tap root length at all stages except at 70th DAP,
was regulied by control.

The effect of NK interaction on tap root length was not
simificant at any stags of growth. However increased tap
root length was recorded by n4k3 at all stages.

The length of tap root was found to be progressively
increaging at all the stages under all treatments and the maximum
root length (17.73 om) was recorded at 160th DAP.

4o Girth of tap root

The data on the influence of N and K at different levels
and their combinations on the girth of tep root at different
stages of growth are presented in Table 5 and Fig.Z2.

Tt is evident from the data that N at higher levelp had no
glgnificant influence. However tap root girth ghowed an
increasing trend with incressed levelsof ¥ except at 130th and
16G0th DaR,



Table 5

Effect of nitrogen and potash and their combinations at various levels on mean girth of tap
root in cm at different stages of growth

freaments T i@ @ Teeters I IR B IR
N Levels - - T ' ' NE combi- |
: : ' natlions
0 1,43 2.05 210 2.29 00 1.45  2.05 2,10  2.29
1 2.06  2.38  2.54 2.83 11 1.88  2.29 2.44  2.68
2 . 2.42 2,69 2,78 2.88 12 2,37  2.32  2.66 2.74
3 2.51 2.76 3.00 3.28 13 1.92  2.52  2.52 .06
4 2.62 2.80 2,93 .3.04 21 2.18 2.63 2.84 2.84
o .o e e 22 2.56 2.80 2.80 2.89
c.D. 0.16° 0.25° 0.24° 0.30° 23 2.52  2.64 2.72 2.91
K Levels . . o ee 31 2.39 2.5 2.74 2.84
0 1.43  2.05  2.10 .2.29 32 2.67  2.65 2.97 5413
1 2.31 2.58  2.74 2.87 33 2.48 3.03 3.30 5 .88
2 2.55  2.63  2.81 2.95 4 2.80 279 294  3.12
3 T 2.35  2.76 2,90 3.23 42 2.59  2.76 2.80 2.95
" ae . . . 5 2.48°  2.84 3.06 3.05
c.D. 0.14° XS N8 0.26" c.D. 0.29° NS NS s ...

#* significant at 5 per cent level NS « Not significant DAP - Days after planting
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_ The effect of K on tap root girth was significant at 70th
and 160th DAP. A% all the stages except 70th DAP, application
of K at 150 kg per hectare recorded increased tap. root girth.
Girth of tap root showed an increasing trend with increased
levelsof K except at T0th DAP.

The influenece of NK interactlion on girth of tap root was
not gignificemt at any stage. However ilncreased tap root girth
was resulted by the treatment n3k3 at all stages except at 70th -
DAR,

In general, tep root girth showed a progressively increasing
trend at all stages of growth and the maximm (3.88cm) was
recorded at 160th DAP,

5. Girth of lateral roots

The da’ta presented in Pable 6 revealed that neither N, X
nor NX interaction had any signifieant influence on the girth
of lateral roots at any stage of growth. However, hlgher levels
of N and K recorded geater lateral root girth than their lower
levels at all stages of growth except at T0th DAP. '

[

Girth of lateral roots was found to be non-consigtent at -
different stages of growth. An increasing #rend wag observed
only upto 130th DAP afterwerds 1t declined slightly. Maximum
lateral root girth (1.8 cm) was obsexved at 130th DAP,



Table 6

Effect of nitrogen and potash and their combinations at various 1evels on g:.r'bh of

lateral rools-in com 2% dilfferent stages of. growth -

Treatments DE’ ]‘lJ 21-9 ]‘; 13&(1)’ ]1) gg Treatments 17)5;1’ ]‘g gt(’) ;I) gg ]‘g gg
N Levels . NK combi-
- nationg
0 0.56 0,97 1,02 1.07 00 0.56  0.97 1.02 1.07
1 0.88  1.17  1.32 1.15 11 0,86 1.12  1.18 113
2 1.13 1,36 1.44  1.26 12 0.91  1.18 1.31 0495
3 1.19  1.45  1.54 1.28 13 0.86  1.20  1.47 .. 1.39
4 1.08 1.38  1.62 1.35 21 1.44  1.29 1.42 1.26
.. . - 22 1.07  1.52 1.54 1.26 o
C.D. 0.15" NS NS NS 23 1.18 1.26 1.34 1.6
K Levels .. . ce ee 31 1.07  1.26 1.38 1.31
0 0.56 0.97 1.02 1.07 32 1.33  1.48 1.54 1.28
1 1.06 1.22 1.35 1.27 33 1.18  1.62 1.70 1.23
2 1,10 1.33  1.51  1.20 41 1.16  1.23 1.44 1.36
3 1.05 1.46  1.58 1.3 42 1.10  1.16 1.63 1.31
.. . e e 43 0.99 1.74 1.80 1.36
c.D. NS WS NS NS G.D.. NS NS NS NS

DAP - Days after planting

* Bignificant at 5 NS - Not significant

per cent level
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G. Iumber of roots per plant

It is cleé.r from the data presented in Table 7 that
epplicatlon of aifferent levels of N or K or thoir combinatlong,
hed no slgnificant Mﬂuénce on the production of roota in the
plant. However application of N at 100 kg per hectere repulted
in morg nunber of roots per plant at all stages except at ‘Tb'th
DA? than § at higher levelg. Similarly epplication of X at 50 kg
per hectare prodaced more numver of roots per plent than K et
higher levels, at gll siages. Treatuent n2k1 rocorded maximun
nunber of roots per plant (30.0) at 160th DAP.

Humber of roots per plant was found 40 be increasing vith
the age of the plant and maximum numter (30.0) was obtained gt
160th DAP,

B. Effocet on yleld attributes

1 Leoaf vield

The fata on the effect of ﬁifferentllevels of N and K and
thoir» coubinetions on the leaf yield and percentage dry matier
content at dlfferent siages of growth are given in Table 8, 9
and 10 and Tige 4 a2nd 6.

In general, the ¢ffect of N .wes significent at «ll stages
in incrgaging freeh leaf yield, dry leaf yield and percentags

dry mettor contente.



Table 7

Effect of nitrogen and potash and their combinations at various levels on the production
of roots (oxpressed as number of roots per plani) at délfferent stages of growth

Treatmen ts T0

R b a2 b 2 Trestenmts 10 1B 2 as
N Tevels NK combi-
nationg
0 9.00 11.67 14.33 14.50 00 9,00 11,67  14.33  14.50
1 17.39 18,72 22.94 23.83 11 18,33  19.33 24.67  24.67
2 15.78  20.39  26.17  28.11 12 20,17 21.00  24.83  25.00
3 13.61  17.83 .22.11 25.33 13 13.67 15.83  19.33  21.83
4 16,17  19.17 22.56 25,78 21 18.67  24.33 26.67  30.00
. . . . . 22 14.33  20.17 27.00  28.00
¢.D. NS NS Ns NS 23 12.33  16.67  24.85  26.335 o
K Levels .. . .. . 31 15.17  19.83 24.67  27.50
0 9.00 11.67 14.33 14.50 32 12.83  19.33 22,17 25.33 .
1 16,33 20.08 24.21 26.96 33 12.83  14.33 19.50  23.17 ;
.2 15.25 19.08 23.75 '25.42 41 1317  16.83 20.83 25.67
3 15.63  17.92 22.38 24.92 . 42 13.67 15.83 21.00  23.33
. . .. . 43 21.67  24.83 25.83  28.33
c.D. NS NS NS XS c.D. 478" 474F  1s NS

* 8lgnificant at 5 per cent level

NS -~ Not 551 gnificant

DAP - Days after planting




Table 8

Effect of nitrogen and potash and their combinationg at verious levels on the fresh wel gt

of leafves in g per plant at different stages of growth

100

160

meswents 10 10 o i@ mesmente To  fo0 0. e
N Levels : : . RK combi~
_ nations T

T 13.667 15.667 12.500 25,000 00 13.667 15.667 12.500 25,000
1 36,200 33.944 20.278° 36.472 11 35.855 28,500 15.000 39.333
2 71.167 43.000 27.389 31.833F 12 34.167 27.167 ~ 21.500 33.167
3 86,853 54,444 33.944 37.333 13 38,667 46.167 24.335 36.917
4 B4.444 55.167 33.141 34.444 20 70.667 53.000 28.667  24.667
e e e 22 71.833 41,833 30.533  42.83%n
C.D. 10,590" 9.564& 8.411 NS 23 71.000 34.167 25.167 28_.ooo°
K Ievels s0  ee  ee e 31 73.833 45.333 32.833 29.833
0 13.667 15.667 12.500 25.000 32 95.667 59.000 41.500 42,833
1 | 64.375 45.917 25.542 30,625 33 91.00 59.000 27.500 39.333
2 . 72.542 43,708 31.208 37.208 4 T7.467 56,853 19,667  28.667
3 72.083 50,292 31.292 37.229 42 88.500 46.833 51.500 30,000
. . . . 43 87.661 61.833 50.167  44.667
¢.p NS N Ng NS ¢.D. 18.345 16.566" 14.569" 12,296

¥ gignificant at 5 per cent level. K8 = Not significant

DAP ~ Days after planting



Table 9

Effect of nitrogen and potash and thelr combinations at various levels on the dry weight
of leaves in g per plent at different '
stages of growth | .

Treatmsntsg

70 100

120 .

Lo B e R R g
N Ievels NE combi=
"""" . nations ) T
0 2.655 3,250 2.810 5.653 00 .  2.653 3.250 2.810 5,653
1 7.062 7.368 4,596 '8.454 11 6.980  6.153  3.377  9.187
p 13.986 9.346 '6.212 '7.403 12 6.653 5,867  4.880 7.700
3 17.15% 11.646 7.996 °'8.816 13 7.553  10.083  5.530 8.477
4 16.766 11.954 “7.506 8.371 21 '15.873 11.547  6.647 5.660
ve e . . 22 14,110 9.103 ' 6.723  9.917
. ¢.D. 2,076 2.074" 2.027° NS 23 13,973~ 7.387  5.267 6.633 wa
K Levels e ae .o . 31 14.557  9.883 7.507  T.147
0 2.63% 3,250 2.810 5,653 32 ' 18.873  12.417 10.265 10,057
1 12,683 9.940 5.396 7.178 33 18.030 12.637  6.217  9.243
2 14,300 9.423 7.270 8.714 41 15.323 12,177 4.055 6,717
3 14.242°10.872 7.066 8.892 42 17.563 10.307  7.213  7.183
e ' ee - . 43 '17;410.'13.380 11.250 11.213
C.D. S NS Ns  1.393" c.D. N8 3.598  5.513  2.646"
; Slgnificant at 5 per cent level NS - Not significant DAP = Days after planting



Table 10

Effect of nitrogen and potash and their combinatlons at varioug levels on the dry matter

content of leaves (expressed as percentage) at different stages of growth

Treatuents D‘E% : ;I)?Ag ]1)2.% ilj g:g Treatments ng il)gg : il)i% ]13 Aég
N Tevels . NK comble
ngtions
0 19.25 20,75 22.40 22.52 00 19.25 20,75 22.40 22.52
1 19.5%1  21.68 22.66  23.19 1" 19.47 21.60 22.51  23.36
2 19.64  21.73 22.70  23.30 12 19.52  21.61 22.69 23.23
3 19,75  21.44 23.33  23.67 13 19.53 21.83 22.78 22.97
4 19.85 21.69 22.76 24.53 21 19.62 21.79 25.20 22.99
. .o .. . 22 19.62 21.76 22.47 23.15
C.D. 0.08" N8 NS NS 23 19.67 21.63 22.T3 23.77
K Levels o .s e oo 31 19.72 21.81 23.14 23.93
0 19.25 20,75 22.40  22.52 32 19.72  21.07 24.25 23.46
1 19.67  21.66 22.95 22.44 33 19.81  21.43 22.61 23.63
2 19.68  21.61 22.99  25.46 41 19.86 21.46 22.94 23.47
3 19.72  21.63 -22.65 24.12 - 42 19.84 21.98 22.87 24.02
—_— .e oo oe 43 19.86 21.64 22.48 26.11
c.D. if NS NS NS C.D. NS NS NS S

¥ Significant at 5 per cent level NS -~ Not significant DAP - Days after planting

6S



- FIGURB 4

Bar disgram showing the dry weight of leaves in g per plamt
~ at different growth stages ag influenced by:

WK fertilization:

My - Mo fertilizer H" - ¥ 50, KZQ 150 kg per hectare

M2 = W 50 kg per hectare Mg = N 100, K20 50 kg per hectare
M5 = N 100 kg por hectare M13 - N 100, K20 100 kg per hectare
M4 = X 150 kg per hectare MM_ - N 100, K?_o 150 kg per hectare
M5 = T 200 kg per hectare 1-115 - N 150, K20 50 kg per hectare
Mg = KZO 50 kg per hectare - B4 - ¥ 150, K20 100 kg per hectiare
1-17 - K20 100 g per hectare Mﬂ - N 150, K20 150 kg per hectare
Mg - K20 150 kg per hectare M‘IB - N 200, Kao 50 kg per heciare

Mg = N 50, KEO 50 kg per hectare H19 - N 200, K20 100 kg per hsetare

M.m- B 50, 120 100 kg per hectare M20 - N 200, K20 150 kg per hectare

DAP - Days after planting
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' Avplication of H at 15_0 kg per hectlarg recultsed in increased
i.‘:-es:h aﬁa dry welght of leaves at all stages except at 1_001:11 DAZ,
Tho highor levels of N significently increased fresh end Gry leaf
yr:e:}.d at all gtages exéspt at 1601;11 DAP, wh.elnlcompaxed tq R at
50 kg nep hectére and cmﬁ'ol. The higher levels of N also
reml"aea in slightly increased dry matter content at all stages
oz coopexed to N at lower Javela. Application of N at 200 ke and
150 kg ner hectare recorded increased dry matter content 2t all
gtages excspt at 100th DAY,

soplication of K had no significant elfect on fresh and dvy
loaf yisld and percentage dry matier content. However gpplication
of L*zcmase.a doses of K z*esui‘!:ed in increased ﬁesh leaf yield,
vy leaf yie-lcl’i and percentage dry matter 'eonten‘b in mogt cases.
spplicatieon of K at highor lovels fo. at 150 Ig and 100 kg por
heclare pecorded increased frosh and dwy leaf yicld execept at
100th DAP, Dffect of K on the dry matier content of leaves
did not chow.a set pattern. I-At 150th and 160th DAP X application
et 100 kg end 150 kg per hectere respectively gave increascd
dry matier percentagn. '

Interactions of NE, in geneﬁal. showed signifiecant effoct
frech ond dry leaf yield. ‘Treatment n4k3 recorded increased
frogh and dey leef yleld at all stages except at 70th DAP.
However the maximum frech and drvy leaf yield pex plant
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(95.667 g and 18.873 g raspectively) was obtained at 70th DAY

by the ‘tweatmwent ngk,. Bne interaction effeet of N end ¥ dld
not influcnee the peresntage Gry matter content in leaves
pigniticantly. Increased dry matier percentags was sttributed Ty
treatoenta n4}f:1, n 4!:2 and n41:3 reegeettvely at 70th, 100th and

1G0th DAR,.

B Iwogh end dry leaf yileld at differont ciagps of plent
growth showed a decreasing trend with the age of the plant.
. Moximum fregh and &y leaf yield pex plamt (95.667g and 18.873g
' raopectively) was recorded at T0th DAP afferwards it declined
crataglly upte 130th DAR. At 4160th DAP a slight inereasse from |
that of 130th DAP wes noted. The percentage of dry matisr.
content of leaves showed slightly increesing trend at different
otagos £rom 70th DAP to 160th DAP and the meximum (2611 per
cont) ‘was recordsd at 160th DAP.

2. Shoot yield

‘The deta presented in Table 41 and 12 end Fig.5 showed thei
enpplication of N and K had sigxii.ficant influence on ‘the fregh
and dry shoot yleld vhersas NK interaction had no significent

pffecte.

The higher levels of N (200 kg and 150 kg per hectare) and
E (150 kg and 100 kg per hectare) significantly inoreased the
fresh and dry shoot yield at all ptages, when campared to



. Table 11 -
Effect of nitrogen and potash and their. combinations gt various levels on

the fregh
weight of shoot in g per plant at dlfforent stages of growth : -
Treatments 70 - 100 - 130 160 Treatments  -70 100 130 160
DAP DAP DAP DAP - DAP DAP DAP DAP
N Levels ' ' - NK combi-~ ' ' |
" nations B
0 11.500 32.166 36.833 39,166 00 11.500 32.166 36.8355 39,166
1 42,722 57.833 69.389 76.250 11 36.833 46.853 63.833 T71.250
2 66.94‘4‘ 78- 667 86. 417 - 85 e056 12 41 .167 590000 ?1 .500 76.583
3 80.556 90.722 114.611  108.611 13 50,167 67.667 T2.853 £0.917
4 81.556 102.500 107.500 411.889 21 57.667 T7.333 90.3353  78.833
e e o . e 22 60,167 84.500 90.167  93.83%m
C.D. 9.284% 12.924" 16.733°  17.365 23 83.000 74.167 78.750 82.506R
K Ievels os .o .o oo 31 68.833 84.667 89.353 98.333
0 19.500 32.166 36.833 %9.166 32 80.667 86,333 114.667 115.167
1 59.292 77.458 87.708 90.771 33 92.167 101.167 139.833 112.333
2 . 66,353 ©2.958 95.875 98,729 A 73.8%3 101.000 107.3%3 114.667
3 78.208 86.875 99.854 96,854 42 8%.333 102.000 107.167 109.333
..’ LR -, .o 4-3 87.500 1040500 1080000 111.667
C.D. . .8.041" WS NS NS ¢.D. NS NS WS NS .

* significant at 5 per cent—ievel

NS = Not gignificant

DAP - Days after planting



Table 12

Effect of nitrogen and potash and their combinationsg at various levels on the drj weli ght
-of. ghoot. in & per plent at different stages ol grow'bh .

Treatments = 70 100 130 160  Treatments 70 100 130 160

DAP- . DAP'  DAP - DaP " DAP 'DAP  DAP DAP
N Levels » C - NE combi-
7 _ | na‘l:iona _ |
0 2.765 8.180 9.676 10.4135 00 2.765 B8.180  9.676 10.413
1 10,678 14.997 18.189 21.344 1 9,157 ' 12.167 © 16,920 20,025
2 16,513 20,204 22.784 23.933 12 10.293 15.310 18.T13  21.450
3 19.881 25.420 30.708 30.374 13 12.585 17.513 18.953  22.530
4 20,107 26.474 28.254 .29.T4T 21 14.280 19.967 23.927  22.040 -.
. 22 . 14.860 21,550 25.907 264490
c.D. 2.249" 3.297" 4.443° 4.798° 23 20,400 19.097 20.520 25,270
K Levels  «o o 31 16.897 21.810  23.807  27.380
0 2.763 8.180 9.676 10.413 32 20,157 22.173 30.865 32.313
1 14.665 19.997 23.255 25.828 33 22,500 26,277 37.453 51.347
2 16,458 21,323 25.452 26,205 41 18.327 26.043 ' 28,357 33.870
3 19.261 22,502 26.248 26.973 42 20.523 26.260 28.323% 24..537
.o . . 43 21.470 27.120 28.083  30.745
¢.D. 1.948 WS Ns =~ NS . ¢.D. NS jif: N8 . §S

9c

sl W2 e,

* Significant at 5 per cent level HS = Not significant DAP = Days after plamnting



. FIGURE 5

Bar &ia"gram ghowing the dry we,igfxt of shoot zmd root in
g per plant at different stages of growth, as affected by:

HK fertilization:

My = To fertilizer

M -~ N 50 kg per hectare
M3 = N 100 kg per hectarwm
M 4 = N 150 kg per hectare
245 = N 200 kg per hectare
He = KZO 50 kg per hectare
‘M7 - 120 100 kg per -hectare
Mg = K0 150 kg per hectare

DAP - Days after planting
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Lower lovels and control. Incréased fresh and dry weight of
ghoot wag recorded by the sypaication of 150 kg N per hectare
and 150 kg X per hoctare, at 150th and 160th DAP in the cape of
T amd @b all vtages with respect to K. Still higher fresh
shoot yiel® was oblained, pawrticularly at the caarlj growth stages,
ith tho epplicaticn of W at 200 kg per hectars. Amongst the
voriong combinations of H and X, treatment 1141«:5 end n3k_,’ abttri-
Ttod Incroased £rech and dry shoot yield at all siages execept
ot 160th DB, At 160th DAP njk, and ngk, recalted in maximm
frogh choot yield (114.667 g and 115.167 g respectively) ond
&ry shoot yield per plent (33,870 g and 32.313 g recpectively).

Trom the data presented in Table 13 and Fig.6 it was seen
that different levels of N and X and their combinatlons showod
plonificont influence on per cent dry matier content of ghoot,
cnly 2t the final stage of growth (160 DAP). The lower levols
o2 T (100 kg and 50 kg per hectare) recarded increased dry
notter content in shoot at 2ll siapgng end at 160th DAP it was
plmificantly superior to ¥ at 150 kg and 200 kg per hsctave.
Sinilearly, epplication of K at 50 kg per hactare resulted in
increapsd dry matter content in shoot when compared to 150 g
per hectare, at gll gtages of growth sxcspt et 100th DAP and the
effgey was significant at 160th DAP,



FIGURE 6

Piec diagram showing the percentage dry matter content of
leaves, shoot and root (at 160tk DAP), as influenced by?

NK fertilization:

'Mq = No fertilizer

: !-12 - N 50 k:g per hecliare
Mz - N 100 kg per-hectare
M4 - ¥ 150 kg per hectarae
MS .= B 200 Eg per hectare
Mg = K20 50 kg per hectarela
H7 - K20 100.‘kg per hectgrs

M, = Kao 150 kg per hec‘tgre

DAP = Days afiter planting



Table 13

Effeet of nitropen and potash end their combinations at verioug lavels oo the dry notior
content of rhioct {oupfemsed as perceniage) at dlffersnt stages of growth

memte LSRR JR memsw PR IE
H Levels TK comble
' nations ‘
YT e i it — . - T
0 24005 25443  26.10 26453 00 20405 25.43 2610 .. 26453 ..
1 24,97 5.97 26,14 28.00 11 24.85 26,02 26.19  23.12.
2 24,71 2573 26,36 28411 12 24.99 . 25.99 26,10  20.04
3 28,60  25.80 26.79 27.96 13 25.06 . 25.89 25.02  27.84.
4 24065 25482 26430 26.57 21 24,82 25.82 26,48  27.96 .
. . . .o 22 24.63  25.51 . 26.53 28422 ¢
C.De s ity 0.43" 0.44" 23 £28.62 25.88 26,06 . 20,14 %
K Levels .o os e .o 31 24.53 25,77 26.06 2755
o 24,03  25.4% 26,10 26.53 32 24,99 25.67 26.01 20,13
1 24.T¢ 25,85 26444 28.37 35 24.55 25.97 26.77  27.90
2 28.52  25.72 26,51 26474 41 24.82 25,73  26.44  £9.54
3 28409  5.:92 26,20 27.55 42 20.61 25,74 26442 £7.55
. . e . 43 24,52 25,96 2605 27459
C.Ds NS U5 HS  0.38 GuDe HS us Io 0.7

% Signiticant at 5

poz cont level

IS = ot slgnificant

DAP - Days efter plonting
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The interaction effect of NK on the dry matter percentage
in ghoetd, thoupgh not sigmificant, Iincreaseld with deovrsase in
the 2cvels of ¥ and X, Excopting the final two stages, n,,l*:.l end
‘n2122 racorded increased dry matter percentags, However the
mexinup poreentage (29.54) wae attrliuted by ﬁ41c1 at 160th DAY
and it wes significantly supcrler to other {reatment combinaticns.

in generel, frech shoot yleld showed an increasing trend
foom 70tk DAP to 130th DAP and et final stage (160+h DAP)
declined slightly. Mexinum fresh shoot yield per plant (139.853 g)
wos3 ob‘-aa;li.ned at 130th DAP. The dvy shoot yleld shoved a generzl
wend of progrogsive inersase with incrsase in the ags of plant.
However the maximum ary shoot yield per nlant (37.453g) was
notad at 130th DAP. The dry maticr percantage in choot was olso
found o ‘be increasing with %he age of plant and the maximum
peroentage (29.54) was recorded at 1£0ih DA,

%« Root wleld

It ig evident from the dets pregented in Table 14 and 15
end Tig.5 that the epplication of N and K had sigaifiesnt |
influonece on the fresh and éry root yield whereas NXK interaction
generally had no plgnificant effect.

Js.pplica%ionof N a# higher levels (200 kg, 150 kg and 400 &g
per hootars) had significant influence in the fresh and Ary rood



Table 14

Bffect of nitrogen and potash end their combinations at variouzs levels

on the fregh

- weight of root in g per plant at dlfferent stages af growth
mamate B 1R f2 fR mwwsw om0
N Ievels ' ’ggégﬁ”gi-
0 G.167 9.000 -6.667 8,161 00 6.167 9,000 6.667  £.167
1 1 S.056 12,389 11.000 14.472 3 8.833 10,667 10,553, 14.167
2 12,667 16,222 13.556 15.750 12 9.855 10.667 13,000 13,667
3 1£.278 15.889 18.722 15.722° 13 8.500 15.833 9.667  15.563
4 14,611 16,222 17.056° 14.944 21 10.835  15.667 15.667 13,653
22 13.333  17.167 15.533  15.75Qg,
¢.D. 1.631 - 2.065 2.949" . Ns 23 13.853  15.833 11.667 17.667
K Tevels .- e e s 51 11.67  15.333 17.167 13.167
0 6,167 - 9.000 6,667 8,167 .32 16:.333 13.833 20,167 17.833
1 11.585 14.125 14.500 14.208 33 15,335 18.500 18,635 16.167
2 13.375 14.458 15.458 15.354 a1 15,500 14.833 14,833  15.667
3 13,000 16,958 15,292 16,104 42 14,000 16,167 15.335 14,167
ce  ee s . 43 14.535 17.667 21.000 15.000
¢.D. - 1.415 . NS ..NS NS ¢.D. 2.831 Ns  ms NS

*® Sig:ificai;t. at 5__;33'::* cent level

HS = Not gignificant

DAP - Days af ter planting



Table 15

Effeect of nitrogen and potash and their conbinationg at various levels on the dry weight

of .root in g pexr. plmt at different stages of growth

70

Treatments 70 100 1 30 1€0 Treatments ‘ 100 130 160
DAP  DAP DAP DAP ) DAP DAP DAP DAY
¥ Levels TK combi- '
' nations
0 2.263  3.437 2.590 3.1€3 00 2.263  3.437 2.590 3.183
1 3333 4,654 4.254 5.631 11 3.243  4.017 4.003 5.523
2 4o &3 6.128 223  6.199 12 3.590 4.037 5.050 5,323
3 5.260  5.969 7.147 6.157 13 3,167  5.910 3.710 6.047
* e .o LR ol- 22 40920 6'533 501 4‘3 6-127a
B ¥* # s
C.D. 0.605 0.779° 1.130 N8 2% 5,093 5.963 4520 6.977
K Levels . . 31. 4.130 5.64T7 64617, 5.167
0 2.263  3.457 2.590 3.18% 32 6,007 5.210 7.570 6,993
1 4,285  5.276 5.582 5.591 33 5.643  7.050 7.255  6.310
2 4.923 5.478  5.917. 5.983 41 5.760 5.553  5.700 6,180
5 4,788 6.392 5.913  6.296 42 5.177 6.130 5.905 5,499
s .o o .e 43 5.250 6,643 8.167 5.850
c.D. 0.524"  0.674° ©Ns NS ¢.D. 1.048%  =ms s NS

* significant 2t 5 per cont level

NS - Not significant DAP ~ Days after planiing .
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vield at ¢ll stages, over ¥ at 50 kg cer hoctaws end control,
pprtloulerly at early stages of grouth. However -the higher

Jevelg of ¥ wove found to.te on par in effeet with each other.
Loplication of X at different levels also showad a slmilar

trond ag thab of Ne The higher levels of K (150 kg and 100 Ig
per heeoture) slgnlficantly increased the fresh gad dry roct

vield at% all staues of @rowih. Inexrcaged fresh root yield of
16,938 g end 16.104 g per plant was obitained at 100th and 160ih

LAY reunoetively with the appllioation of ¥ at 150 kg per hectane,.
s;milax_'ly, ineoreased dvy root yicld of 6,792 g and 6.296 g new
plont ves obieined at 120th and 160th DAP respeciively wiih the
moplidatlion of ¥ at 150 kg per hecters,
fhe interacilion effect of B and K was not algnificant at
ony &tage. »Hwever treatmonts n4% end 3337;2 genorally resulied
Increased fresh and dry reot yield. Treatment n 41% rocomled

Awe. 7
3

LR

paxinun fresh and dry root yield of 21 g and 8167 g per plant
zerpoctlvely ad 130th DAD,

fhe Ga%a on per cent dry matter content in root presenied
Table 16 and Fig.6 indicated that epplicetlon of I and K had
‘glenificant influence on Lt at eny stage of growth except
a.{: ﬁnﬁl Emgen

if.“_rzaallower levels of N (100 kg ond 50 kg per hectare)

recorded slightly increesed dry matter content in root at



'~ Pable 16

Effeet of nitrogen and potagh and their cambinations at various levels on the dry
matter content of root (expressed as percentage) at d.fferent stages of growth

Treatments: , 50& 11) ,gP | - ; gg ;I)g% Treatmen :hs ggP ]‘i)gg )‘g.:;g J‘g Eg
N Levels | NE combi=- S
] . ' npagiong 4 .
0 5G.04  37.60 38.03 38,90 00 36,64 37.60 38.03 33.%
1 56,82 © 57.65 ' 38.66 38,91 11 36,75 37.66 38,75  58.97
2 56,92 37,76 38,55 39,40 12 36.50 37.91 38.84  38.94
3 56,86 37.65 38.25  39.18 13 37.22 37.31 38,29  58.81
4 36.92 ° 37.66 ' 38,60  39.05 21 . 37.00 37.55 38.34  59.71
e we .o 22 36.90 38,06 30,57  58.91
C.D. s ns NS 0.35° 23 - 36.88 37.68 38.74  359.56 g
X Levels e e .. . 3 56.98 36.85 38.50  39.30
0 56.64 37.60 38.03  38.90 52 36,80 37.71 37.66  39.21
1 56,97 37.38 38.52  39.34 33 36.80 38,11 3585.49  59.02
2 56.79 37.90 38.39  38.96 4 _37.17\37.48 38045 39439
3 36.88 37.67 38.62  39.40 . 42 36.97 37.93 38.50:. 38,76
. . . . 43 36,62 37.58 358.86 ° 39.00
C.D. 1S NS NS 0.30" C.D. NS  -§§ . HS. _... NS

* sigai_ficantﬁ at 5 per cent level NS =« Not Biglificant DAP - Days after planting
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a1l siages. Howsver the highor levéls of N were on par with
lovor lovels of N in effect. Minimm dry matter percentage was
recordsd by control at all stages.

with respect to epplication of K, the lower lovels (16.100 I
and 50 kg per hectars) gave increassed dry mattex content of root,
ouly at the early stages (70th and 100th DAP) whereas epplicetion
of % at 150 kg per hectare resulied in maximum root dry matier
gontent of 38.62 snd 39.40 por cent at 130th and 160th DAP

zegpectivelye.

The gffect of X interaction on per cont dry matier content
of root, though not significant, increaged with decreass in the
levels of § and K. Treatmwents n.'lcs and n 1:1 recarded maxitmm

goy natter percentage at 70th and 160th DAP respsetively ana a
maximm of 39.71 per cont was noted et 160th DAF with n,ky
eppiication. Except Lor 70th DAP, combinations of higher lovels
of i end X fe. n,k 4% end n3k2, repulted in minimm percentage of
dvy matitor content in rcot.

The fresh and dry root yield generally showed an increasing
irond from 70th DAP to 100th DAP end then it slightly declined
et 170th DAP and again showsd an increasing trend by 160th dap,
Hovever maximum fresh and dry root yleld per plent (21 g and
8167 g respectively) was recarded at 130th DAP but under the
influence of the treatment combination of higheot doso of N

nd E. The dry matter percsntage in root was found to e



€3

inereoasing with the age of plent and the maximum percentage
(39471) was obtainod at 160th DAP. '
Lo Totol mlkaolold content

Tho dota showing the influencs of N and K ab different
lovels znd thelr combvinations on the total crude alkalolid ecitentd

Table 17 and Fig.T.

.
of plant (root only) at different grovwth otages are pregented in

The data reveeled that spplication of different levels of
I and X and their combinationg had no significantt offeet cn the
porcentags of total alkaloid content of the plant,

Hm-}e'\rer opplication of N end K at highor leovels resulted
in alightly mcreésed percentags of slkcloid contéemt of plantd
vhen compared to their lower levels and control. Application
of 1 at 200 kg and K at 150 kg per heocteve gave .’anreased‘
allalold peﬁcentage at all s'lfages.

ftntng the different RE combinatlions n 41!:1 recorded increased
porcentage of alkaloid in the plant at 100th DAP and 150th DAR,
AL 70th DAP and 160th DAF n 41::3 and n 41:2 respectively recorded
increaped percentage of alkalold content.

“he percentags of total alkaloid content of the plent was
Zound o be varying at different growth stages. The maximum



Effect of nitro%;:n anrl patash and their combinations at varioms level- on the o uc:.l.
ik e,raresszeﬁ ag percentage) of the plant (wcoﬁ only) at aifﬁcwen-b
| gtages of @L'aw‘th

‘glksleld conten

_ fgble 17

e B B 18 e @ B B8
K Isvels | gg t;zgz:-‘ | |
0 1.95 1.95  1.T4 2.05 00 1.95  1.93 1.7 2.05
1 2.03 171 . 2.03  1.95 11 1,60 1.67 1,92  1.96
2 2.12 193  1.99  2.03 12 2,24 165 2.02  1.96
3 2,10 1.95.  4.85 2.08 13 2,47  1.81 2,47 1.94
4 2.15% 203 . 2.16 220 21 2.04 1.87 2404 183
. .. 22 197 1.95 1.95 2.05ay
C.D. 5s s bs S 23 2,34 1.95 2,47 2.2
X Lovels .o .o .o 34 2.21  1.95 1.84  2.29
0 1.95 1.93. 1.7 2.05 32 2.02  1.97 2.04  .1.98
1 2,00  1.89  2.01 2,06 = 33 2,09 . 1.94 1.68  1.98
2 2.07 1.68 2.01 2.08 41 2.06 2.06 2.8% 2:15
3 2.24 193  2.01 2.07 42 2,05 2400 2.22  2.32
. e . 15 237 203 202 2.4
O.Da 1S us He RS CeDs 1S HS s 3—‘33

* Si@ificzmt a'i. per cent level

#% On dry weight baonis

NS ~ Not significant

DAP = Dayg aftor planting



' FIGURE 7 _
Bar diagrem illustrating the total alkaloid
content in root (expressed in percentage on

dry welght bagis) at different growth stages
" ag inflaenced by:

HE fertiligation:

M, - No fertilizer

M2 = N 50 kg per hectare
Mb' « N 100 kg per hectare
‘M4 - N 150 kg per hechare
M5 = N 200 kg per hectare
Mg = K20 50 kg per hectare
_!“17 - K20 100 kg per hectare
FIB - K20 150 kg per hectare

DAP - Days after planting \
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percentage of alkaloid content (2.37) was obtained at peak
fNovening gtage (70th DAP) and 1t slightly decreased auring pead
se’éﬁng otage (70th DAP to 100th DAP) and then gradually increaced
122 the final stege (160th DAP). At 160th DAP the percentags

0f total alkaloid content in the plant was more or less equal 0
that of peak flowering stage at 70th DAP.

5. Total alkeloid yleld per hectiars
The data on total alkeloid yield as influenced by diffcrent
lovels of § end K and WK combinations at various grouth stopes

ere given in Teble 18 and Flg.8.

1%t is cloar from the data that only I had gignificant
infinence on totel elkgloid yield per hectare at all stages of
é:cm‘th.- Appllcation of X, howaver, at higher lavelg in
comblnation with higher levels of H resulted ln increased alkeloid

vield per heclare.

A11 the higher levels of N significantly increased total
gllalold yileld per hecltare at all slages of growth except at
160th DAP, vwhen compared to H at 50 kg per ho gtarse and control.
Hoyover the higher levels of N wers on par with each other in
cffeet at all stages of growth. Incrcased alkaleid yield was
prodnced by I at 200 kg per hectare followed by ¥ at 150 kg
ner hectare at all stages exeept at 100th DA?.



Table 18

Effect of nitrogen and potash and their combinaticns at various levels om the total
elkaloid yield in kg per hectare (on dry weight basls) at different stages of plant

growth
memts D10 P 3R emew B30 2 4R
‘N Levels NX combi= ' :
nationg
0 3.260 4.9%4  3.281 4.928 00 3,269 4,914 3.281  4.928
1 2,996 6.007  6.346 .8.150 11 4.050 4,950 5.573  8.060
2 7.435 8.801  7.691 9.313 12 5.997 5.067 T.597  7.730
3 8.099 8,621  9.811 9.406 13 4.940 8.003 5.867 | £.660
4 - 8.650 9.190  10.614 9.620 21 6,265 8.280 9.127 7,553
. e e e 22 To143  9.390  6.687  9.310
c.D. 1.716° 1.702  2.642° ¥B 23 8.893 ;8.733 .20 11,077 D
K Tevels oo ss . e ee 31 6.833 8.150 9.243  8.780
0 5,269 4.914  3.281 4.928 32 8,930  7.593 11.270 10.147
1 6.483 T.475  8.357 8.642 33 8.533 - 10,120 B.920  9.290
2 7.468 7.786 8.810 9.153 41 8,787 8,520 9.483 10,173
3 7.917 9,203 8.680 9.572 42 7.803  9.005 9,687  9.427
e .. e e 43 9.300 9.957 12.673 - 9.260
c.D. NS NS Xs NS ¢.D. NS NS NS TS

# Significant at 5

per cent level

NS =« Not significent

DAP =« Days after planting




FIGURE 8

Bar diegram i1llugtrating the total

alkalold yield (root only) in kg

per hectare at different growth -
stages as affected by:

NK fertilizationt

M1 = No fertilizer

M2 - X 50 kg per hectare
H3 = N 100 kg per hectare
M41- I 150 kg per hgctare
_M5 - N 200 kg per hectare
e - K20 50 kg per hectare
M7 - K20 100 kg péer hectare
MB - K20 150 kg per hectare

DAP ~ Dayg afier planting
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The offect of application of various levels of K wae not
gimificant at any stage of growth. However spplication of K
at 150 kg and 100 kg per heetarc resulied in higher total
olkzgloid yield per hectare at all stages ccmpared to K ab 50 kg

pey hoctere and control.

The interaction effect of W and K was also not significant
at any stage of plant grosth. However treatment n 4k3 recorded
naximum alkaloid yield per hectare (12.673 kg) at 130th DAP.
at 100th and 160th DAP treatments n31s:5 and 1121:3 rospectively
rocorded highest alkaloid yield per hectare (10.120 kg and
11.077 kg respectively). At 211 stagss, minimunm elkaloid yield

woo rocorded by control.

The elkaloid yield per hectare wps found to ke varying

- gt dilferent stages of plant growth. The 'generai trend was an
initlol incorease. during the early stagss ioc. from T0th DAR to
100%h DAP em@ farther a dscreege till 130th DAP and again an
increase towards fingl stage (160th DAP). However maximum
ollkelold yleld per hectare (12.673 kg) wes obtained at 130th
D4R, tut under the influence of the treatment combination 61’

higheot doge of H and K.
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the isolation of the active principles vinblastine and
vinerigtine frem Gatharenthug rogens (L.) G.Don in 1958 and
itn great uge in modorn mediecal therepy hés created a vast
denand For its root in the foreign markets. This hag given
pufficient impetus in Indlae to cultivats Catharenthus on a field
goale. Information with respect to cultural agpects end manurial
roqaivemonts of this crop is meagre. Except for a prelimina_ry
vorls ot Central Ingtitute of Medicinal end Aromatic 1°1zmts,' no
othor s:fs‘tematié work on the affeéi; of manuring on Catharanthug
has becn reported in literature in India.

The rosults of the present gstudy on efiect of graded doses
0f I and X on the plant ag adjudged ty plant growith characters
cnd yield characters suda es root, shoot and alkalold yield at

verlous ohages of growth sre discugsed on fhe folloving pages.

Av Grouth characters

Plont height, as en important growth paromcter showed
simificant regponge to N at ail stages of growth. Application
of 11 a% 150 kg per hectare recorded gignificantly higher plant
heigat at all stageo except at 70th DAP. Thig recponme of
‘plent helght to N even at the lator stage (160 DAP) ig due to
convinued vegetative growth as a resullt of gplit avplieation
of i1« It was further obmerved that the incresse in nitrogen
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lovel resulted in increased plant height. Similavly Nendl e¢nd
Chatterjee (1975b) obtalned méxim extenglion growth with I

2% 150 kg per hectars in Digscorea sp. T4 can bo oxplained that
lorper amounts of N is required fox a greater rate of vegetative
Eouth as reflected in the maximum and minimum plent height
recorded corregponding to the highest end the lowest quemtitics
of hip mitrlent applied. Henes 1%t can be moncluded thab
epplicatlian. of N at about 150 kg pe:l-' hectare was beneficial for

the plents gupplied with graded doseg of K showsed correp=
pondingly increased'plan'b height at all stagezs. But the effoct
of X vas slgnificant anly at the early stages of growth. Thip
ngy te due to spplicaticn of X solely as bapal dose during
trengolenting. dpplication of higher levels of K (150 kg and
100 kg per hectavs) pignificantly promoted plant height dn:::iné
the ocarly stages of plant growth, when compared to lower level
of ¥ (50 kg per heetare), btat the effects of voth higher levels
md lover level. were on par, at the later stage.  This can
e oxplained t};at since the nutrient vas gpplisd sgolely as
bagal- doge, 4t weuld not have been precent in sufficient
grantity required for effecting z significantly increeged rate
of grogth at the final s‘!:agea.'
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The interaction effeet of higher levels of N and K, though
nod sign:i.ﬁcanf. resulted in increased plant height. Ths
‘wontoent combination ngl% promoted plent height at all stages
excent at 160th DAP. This tralt is due to the edditive effect
of I{ and K. Simller result wes obtained by Praged (1944) in

Dotura albge

Moplication of higher levels of N significantly increesed
the glrth of stem ond increased the girth of tep root amd
latoral rootes at all stages excopt at the final é"!;age. Thig con
te explained on the basis of accelorated synthetic activities
prodieed by the incrcased application of nitrogen in tuilding
np ccllg, cell orgavells and tissues. Abundent supply of
nitwozen foods to any actively growing vegetative merisien
nrodices 'J.a:cge'quantity of protoplasn which encourages growih
(Iloyor and Andergon, 1952 and Blaqk. 1957) «

The effeet of X on stem girth, tep root girth and lateral
zoo% girth was not simificant ot eny siage of growth, excepd
ot dhe initdal dage. - However increased doses of K showed i
inceeasing trend of these characters. This alsc can te
abttrituted to sole bagal application of this matrient. The
effoct of NK interaction on the above characters was also not
elgpificent but thelr combinatlons at higher levels recorded
e Incregeing trend of thome characters which may bs expleined
oo the additive effeet of N and XK.
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Growth characters such as length of tzp root and mg.mber
of roots per pl;u}t were found to be increasing with decrease
in the levels of N and K. Application of N at 100 kg per hectare
end K at 50 kg per hectare stimulated root growth gnd lateral
root production potential. This is in agreement with the
findings of gchermeister (1958) in Atropa belladonna.

A study on the growth of Catharanthug rossug at various

g'r_'owth gtages, as adjudged by cei'tain growth parameters such as
heigat of plant, girth of stem and length number and glrth of
roots had revealed that the plant growth was progressively
increasing at all stages of growth and the maximum growth with
respect to most of the above mentioned characters was obtained
at 160th DAP However, maximum rate of growth wag obgerved at
the initial stage (ie., 70th DAP), 7This may be due to the
greater response of younger plants ‘bo mtrients and the
fa:voura'bie climatic conditions such as rainfall and high
humidi‘tjr which was present during the month of November
"(Appendix II). Thig observatlon ig in conformity with that ’o:E'

Taylor and Farnsworth (1973) in ¥inea minor. The slow rate
of growth of th.e plant observed during the rest of the period
is attributed to the utilization of metabolic prodzcts for
seed development and to the dry spell of climat;e:-exis;bed

during the period. However a sii.ght increase in growth was
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obgerved at the harvesting stage and this may be due to the
1igh1: sumner ghowers obtained during early Merch (Appendix II).

B. Yield atiributes

The effect of N was gignificant on '  almost 2ll the yield
atiributes viz. fresh and dry yield per plant of leaf, shoot
and root and toial slkaloid yield per hectare. The higher the W
gpplied, the greater the yield obtairned.

Application of N at 150 kg and 200 kg per hectare resulied
in sigpificantly increased fresh and dry yield of leaves at ell
glages except 160th DAP when compared to N at 100 kg and 50 kg
per hectare. It algo resulbed in increased dry matter content
at all stages. Thig is dua to the increasedlvege'bative growth
resulted due %o the higher amount of nitrogen applied.

Moplication of K had no sign?.i‘ican‘; effect on fresh and dry
leaf yield and percentage dry mattér_content, whereas NK inter-
actions at higher levels, in general, showed significant effcct
on fresh and dfy leaf yield'. Th.i.ls obgervation is in conformity

ith the :Eindiﬁg of Tsao et 81.(1961) in Digi:bal.is lanata that X

had very little effect on leaf growth and increased rats of K
| spplication gave enhanced yield only in the presence of adsquate
.

The higher levels of N (200 kg and 150 kg per heetare)
glegnificantly increased the fresh and dry yield of shoot =g well
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oo root at all stages when campared to 50 kg N per hectare

end contwol, Similar results were reported on Solanum laciniatum
by Bernath énd Foldesi (1972) and on Diogcorea sp. by '
8ingh gh £1.(19752) and Singh gt al.(1975b).  This effect of N
gven at the later stages of growth le omply substantiated by
rupsel (1962) that though nitrogen gpplication mainly affects ithe
ghoot growth, it hes a congldevable effeet on root growih em
woll, vhen the plant ip retained in the f£ield for a longer time.

Tha effect of N on the parcentags dry metter content in
shoot end voot was found to ve incromsing with the decrenms in
T levels at all o tagos of growth. At the tims of final harvost,
the offect of W at 50 kg and 100 kg per hectare in increesing
the dry matter percentage of shoot and root was gigniflcantly
highor them that of K at 150 kg _(n3) end 200 kg (n4) per hectare,
indicating that higher levels of N such as that of nz and n,
have reoulted in increasing slightly the moigture contsnt of
the shoot and rvoot ﬁissuas. Similarly, Schefmeis%er (1958)
oboerved increased succulenes due to high nitrate leveis in

Atrona balladonma.

 gme application.of K at higher levels (150 kg and 100 kg
per healave) significently increaged the fresh and dry welght
of ghoot and root and the dry matter percentags of the plant.
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'K combinations, however, were not found to have eny influence
on these characters. The effect of K wag more pronounced at
$he final growth stage (160th DAP) then at the early stages.
This regponge of K ig corrcborated by the £indings of

Prosad (1944) in Datura alba. |

Applicatlon of N and X at higher lovels resulted in an
incrcased percentage of alkaloid econtent of plant when compared
vo thely lower levels. N abt 200 kg per hectare and K at 150 kg
por hootare gave increased alkalold percentege at all stages.
IIE conbination, though not significant, recorded maximum
pezcontage of alkaloid content at 70th DAP(2.37) and 160th DAP
(2.32) with thelr highest levelal of-combina‘t;ion (n 41:3 and n4k2'
regpoctively). This indicates the predominent influcbee of the
interaction tetween nitrogen and potash on alkaloid contont of

the nlant in root portion. However, the interszctionzl effect

of nuirient combinatio:ria rmentioned gbove on the allkslold contend

was not evident et all the stages of growith.

Understanding the intoraetionzal effect of nutrients on o
metakolic product like alkaloid, present in & plant like
Cotharanthug requires a detalled kmovledge of the physiology

¢f ‘tho plant, which 1s lacking et present. ‘However, the Inter=
actional effects of nitrogsn and potash on alkaloid content of

root needs gpeclal mention, cince the effects ave concurcently
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produaced at more or legs the same gtages of growth viz, the
poak #lowering stage (70th DAP) end final harvesting stage
(160%h DAP), similar interactional influence of N and K hag
been rcportod in other medicinal élénts (Prasad 19443 Bréwer’
entl David Hiner, 19503 Alov, 1961).

e wotal alkaloid yield per hectare was increased signifie
cantly by all the higher levels of N at all atages cf growth,
gxeept at 160th DAP, when campared to N at 50 kg per hectare
and control. This suggesis that nitrogen is e vory imporiant
olomont for alkaloid biogenmesis. Similarly Necaypor (1969) -
ovgorved maximim increase in alkaloi‘dlcontent end composdtion
with § fertilization in I’eri.winkles. |

The }ﬁ.eld of alkaloid per hectare increased due tc increased
dI’J ma'tter production by nitrogen zpplication. The crude
ellkalold yield wag _10.614 kg por hectare at 130th DAP amd
94620 kg ot 160th DAP with ¥ at 200 kg per ‘hec‘baﬁze, whereas
cﬁon-lz:ol recorded 3.281 kg and 4.928 kg per hectare respectively
al the two ptages. This subetantial incregse in yield may te
atizitated to inereased alkaloid percentage as well as enhancod
dry motter production in roots due to N application. This also
explaing for the slight reduction of z2ikeleld yiseld observed
at the harvesting stage due to the reduction in dry root yield
regulted by the severe drought period which preceded the
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harvesting stage (Appendix II). Similarly, Nowacki gt al.(1976)
heve reported an increase In guentum of alksloids in i?gpaver
gomiferum, Vinca peremnne, Catharanthug rogeug and Datura

meteloides by nitrogen fertilization.

The effect of X was not significant at any stage in
enhaneing alkaloid yield per hectare. However, at higher levels
in combination with higher levels of N resulted in increaged-
alkaloid yield per hectare. Treatmént n 41:3 recorded a maxinum
yield of 12.673 kg per hectare at 130th DAP. This may again be
attributed to the interaction effect of N and K on the percentage
of alkaloid content of root and the complimentary effeet of H
over K on the higher dry matter prodiction in root.

In nutshell, the regults achieved in the present investigation
emphaéiseé the predominent effect of N on various growth and
yield characters of Cgtheranthus rogeus. The plants treated with
N gave the highegt growth and yield attributes, except the

percentage dry matter content of various vegetative parts. This
ig evidently due to the succulent growth of roots in the N
applied plants in contrast to the non -gueculent fibrous roots
of lhe plants under conirol. Ingplte of the greater succulence
of the roots, the dry yleld of the produce from N ireated
plantawds gtill significantly greater. This is due to the very
high total yield obtained for N application. |
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The effect of K was generally noted only on the root. The
effect wos significant with higher levels of K on many of the
geowth and yield attributes tut with respect to percentage dry
matter content of shoot and root and total alkaloid yleld per
hectare it was =significant only at the final stages of growth.
This delayed action of K can be atizibtuted to the influence on
the translocation process in the plant. Probably,K influences
the translocation of the alkaloid from the aerizl portion to
root,at the final stages of growth. DProbably the same effects
are operating when ¥ ig applied in conjunction with N and this
may explain the higher percentage of alkaloid recorded in roo®
of the plants treated with nitrogenous and potassic combinations

of fertilizersg.

Stady on growth phages of Catharenthug roseug in relation
to the alkslolid content end yield of the root,ls an aspect of

praciical bearing as 1t would help to decide the spiage at which
the nlants are to be hervested to get maximmm ghoot, root and

alkeloid yield.

Wiith respect to leaf yield, both fresh snd dry leaf yield
wag more at the early stage (ie.70th DAP). Thig may be attributed
to the greaier response of young planits to nutrients and to
the favourable climatic conditions prevailed during the period
(Appendix~IT). Decrease in the leaf yield at the later stzges of
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growth ig dune to defoliatlion and absence of rainfall and lesser
relative humidity during the period (Appendix IT). The fresh and
dry yield of shoot increased during the early two stages and '
decreased slightly at 130th DAP. "An increasé was noted again

ot the harvesting stage (160th DAP). Thig ig due to the dry

gpell of clima‘te'prevailed tili’130t1'1'DAP and the glight increase
at 160tk ]'DAISI is due o the'iiglt sﬁmmér'show;ers pb'té.inéd' dqring'
early March. Thip algo expléins the simiiar trend of fresh aﬁﬁ
dry vield of root.

The percentage alkeloid content in the root of the plant
wag fomd %o Te morc_ar at ',tl?e init:‘lall stage of peak'ﬂowgri‘.ng
(70th .DAP). Similar observations has been recported in
Catheran thus roseug, Vinea minor and Ranvolfis gerpenting by
Reda (i1978); Mermerska et £l.(1976) and Nandi and Chatterjes (1975a)
regpectively. The decrease in the perceptagt_a all;aloi;l content in
the root during the two middle stages (ie. 100th DAP and 130th DAP)
is due to the increased utilization of the metabolie products. by
the aerial parts for seed setting and seed ripening.’ The increase
in the pefce,ntage elkalold content in the root at the final stage
(160t DAP), when the flowering and ':seed setting were compari-
tively less,. makes the above aspect evident. Similarly, Dovrat
and Goldschmidt (1978) reportsd maximum root and alkaloid yields in

Catharanthug rogeus plants of geven months growth.
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As far as the total alkelold yield per hectare was concerned,
it showed simllar trend with that of root yield. The substantial
increase in alkaloid yield per hectare at the fingl stage
(160th DAP) may be attributed to increased alkaloid percentage
as well as enhanced dry matter production in roots at that
stage.
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An experiment was conducted at the Departmnt of Horticulture,
College of Agriculture, Vellayani during 1979-80 to study the
effects & graded doses of N =nd X on growth, yield and alkaloid

content of Catheranthus roseus (L.) G.Don. The effects were

asgegsed by studying various growth and yield characters such as,
the height of plant, girth of gtem, length and girth of tap root,
girth and number of lateral roots, fresh and dry yield and
percentage of dry matter content of leaves, shoot and root.
Stadies were also made regarding the total alkaloid content in
root at different stages of growth.

The galient features of the findings are summarisged below.

1. The effect of N on plant height was signifieant at all
stages of growth. Application of N at the rate of
150 kg per hectare recorded increased plant helght at
21l stages except at 70th DAP. Application of K influ-
encet the plant height particalarly at the early stages
of growth., It promoted plent height a%t 21l the growth
stages when applied at the rate of 150 kg per hectare.
Combined effeet of N and K did not influence the plemt
height. The maximm plant height (96.83 cm) was obtained
at 160th DAP.
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Application of N significently influenced the girth of

gtem at 211 gtages o growth except at 160th DAP. Higher
levels of N (200 kg end 150 kg per hectare) resulted in
Increased stem girth at all stages and both the treatments
were on par in effe¢t. Influence of K on stem girth was
not significant at any stage excppt at 70th DAP. However,

E at 150 kg per hectare recorded increased stem girth i
towvards the final stages of growth. The effect of NK inter-
action on stem girth was not significant at any stage of
geoth, Maxinmum stem girth (3.88 cm) was noted at 130th DAP.

Heither the higher levels of N, K nar NK interactions did
significantly influence the tap root length.when compared
t0 control. Maximum tap root length (17.73 cm) was
observed at 160th DAP.

Mean girth of tap root was not significantly influenced
by ¥ at higher levels (200 kg and 150 kg per hectars).
But N at 100 kg per hectare did significantly increase

the mean girth of tap root at all staées of growth except
at 160th DAP. Effect of X was significant only at 70th
and ‘IGch DAP., At all stages except at TOth DAP, applica=
tion of K at 150 kg per hectare recorded increased tap
root girth and it was significant at 160th DAP. The
influence of NK interaction on tap root girth was not
glgnificant at any stage of growth. Maximum girth of tap
root (3.88 cm) was recorded at 160th DAP,
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The girth of lateral roofs was not influenced by elither
W, K or NK interaction. However, higher levels of N and
K were found beneficial in increasing lateral root girth,

. Maximum lateral root girth (1.80 cm) was observed at

130th DAP,

The effects of W, K and NK were not found significantly
increasing the number of roots per plant. However, N and
E at lower levels (100 kg and 50 kg per hsctare respectie
vely) stimulated the proaiction of more number of rootg
per plant than at higher levels. Maximum number of
roots (30.0) was obtained at 160th DAP,

The fresh yleld, &y yleld and percentage dry matier
content of leaves were found significantly influenced
by N« Applicationof § at 150 kg per hectare gignifie-
.cen'bl;v increased the fresh and dry yleld of leaves at
21l stages except 100th DAP.  Effect of X was not
gignificant at eny stage. However, K at 150 kg per
hectars resulted in increaged fresh yield, dry srield
and perecentage dry matter content of leaves. Inter-
action effects of N and K on dry and fresh lea_flyield
wvere gignificent at all stages except at 70th DAP.
Treatment n 411'3 was found beneficial for increased leaf

~ yield at all stages. Maximum fresh and dry leaf yield

per plant (95.667g and 18.873 g respectively) was obtained
at 70th DAP yhile maximum percentage dry matter content
(26.11) was recorded at 160th DAP,
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The effectg of N and K on fresh and dry shoot yield were
significant at all stages of growth. The higher levels
of ¥ (200 kg and 150 kg per heckare) and K (150 kg and
100 kg per hectare) significantly increased the fresh and
dry cshoot yleld at all stages and the effects of these
levels were on par. The effect of N and K on percentage
dry matter content of ghoot was significant only at the
lagt stage of growth. Interaction effects of N and K

on the yield characters of shoot was not significemt at
any stage except In the case of percentags dry matter
content, Maximum fresh and dry shoot yield per plant
(115.167 g land 33.870 g respectively) and percentage dry
matter content (29.54) were recorded at 160th DAP.

9. Application of higher levels o ¥ (200 kg, 150 kg and

100 kg per hectare) and K (150 ke and@ 100 kg per hectare)
‘had gignificant influence in the fresh and dry root yleld
gt 211 gtages of growth. But the 9ffects of those levels
were on par with each other. The interac:tion effect of

and K was not gignificant at any stage. Ho}wexrer, 'h:*gatnlen‘t
n41£5 recorded maximum fresh and dry root yield ‘of 21 g and

8.167 g per plant respectively at 150th DAP. Ag far as the
per éent dry m§.tter content of root is conc_erned,' no gigni=
f:?.cant influence was observed by the aspplication of N and K

and NK combinations at any stage of growth except at 160th

DAP. The maximum percentage of dry matter content in
700t (39.71) was recorded at 160th DAP.
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The percentage of total a2lkaloid content of the plant
(root only) was not significantly influenced by the
agpplication of either N, K or NE combingtions. However,
gpplication of N and K at higher levels resulted in
plightly increased percentage alkalold content of plant.
Anongst the different NK combinations n 4k1 recorded
increased percentage of alkaloid content in the plent at
100th and 130th DAP. The maximum percentage of alkaloid
content (2.37 and 2.32) was obtained at the peak flowering -
stage (70th DAP) zm@ at the last harvest stage (160th DAP)
respectively.

Signifigcant increase of total alkaloid yield per hectare
was obtained at all stages by the sppliication of W. All
the higher levels of § (200 kg, 150 kg “and 100 kg per
hectare) significantly increased total alkaloid yield per
hectare at all stages of growth except at 160th DAP and
the effects of those levels were on par with each other.
The effeet of application of X wag not significant at
any stage of growth. However, K at higher levels in
cotbingtion with higher levels of N resulted :i.n increased
t0tal alkaloid yield pex hectare. Treatrgen‘b n 41%1‘6001'5.6{1
maximun elkeloid yield per hectare (12.673 kg) at

130th DAP. o |
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The results of the present study reveals that Catharanthus
rogeug Crop requires manuring with complete'féréiliZer ﬁéving
nitrogen as the predominent constituént, since it has predominent
influence on the growth of plent, yield and alkaloid conbent of
root. fo%ésh has beneficial effect in enhencing alkalold content
of réot;” Phosphorus with nitrogen is reported to be essential
for intensive roo% and shoot growth (Dovrat and Goldschmidt,1978),
These facts indlcate the necessity and possibility of 'a detailed
gtudy in Catharanthug roseug with respect to ite optimum and
econcmical requirenent of major and minor nutrients. The .
proper 'stage of growth for harvest of the crop in order to get |
naxirmm root and alkaloid yield is 160 days after trangplanting,

ie., six to geven months after sowing seeds.

Tt 1 evident from the resulis of the present study that it
is feagibvle to cultivate Cathavanthug rogeus as a field crop
under the agro-climatic conditiong of South Kerala.
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APPERDIX T

Data of soil analysls
(Experimental site)

pH - 5.25
Total nitrogen 0.55%
Available nitr."qgen ' 0.0057%
Total phosphorus 0.115%
Avallable phosphorus . . 0.00148%
Total potash 0.083¢%

Available potasgh 0.0009%



APPENDIX 1II
Meteorological data for the period of crop growth

Mean Relative Total

tempera- humigdity rain=-
Month ture(°C) (%) £all

(mm)

mgast 1979 26,25 93.0 4.0
September " 26.44 92.9 7.5
October M 26.45 90.9 1.3
Hovember © 26.05 94.6 10.8
December W 26.10 94.0 1.4
January 1980 25.90 86.0 .s
Februgry " 26.75 84.0 .o
Harch " 27.05 86.0 6.0

Source: Department of Agronomy, College of
Agriculture, Vellayani.



APPENDIX III

Height of plant at different stages of growth
(Anglysis of varianca)

Ms -

Source af -

- 70 DAP 100 DAP 130 DAP 160 DAP -
motal, %5 .
Bloclk 2 11.03 4,42 T.44 4.78
Sreatment

e 5 209.14° 436.50" 385,49 191.86"

g 2 212.09°  T5.42 31,26 26.59

iy 6 26,61 22,01 44.24 52.25
Zrror 22 25,82 11.49 " 19.36 32420

* Significant 3% 5% level.

F2 22 = 3.44
L

F3’22 = 3005
F6.22 = 2.55

DAP = Days after planting



APPENDIX IV

Girth of stem at different stages of growth
(Analygls of variance)

M8
Source ar —m-
70 DAP 100 DAP 130 DAP 160 DAP
Total 35
Block 2 0.117 0.120 0.063 0.005
reatment .
% + +*

i 3 0. 608 0.372 0.582 0.216

K 2 0.207" 0.085 0.048 0.100
HK 6 0.063 0.113" 0.273" 0.029

Error 22 0.036 4,144 0.059 0.073

%* gignificant at 5% level

F, 22 = 3.44
»

Fy 22 = 3.0
Fge22 = 2.55

DAP = Days after planting



APPENDIX 'V

Length of root at different stages of growth
(Analysis of variance)

-

e

Source = Af  emesssccc—aewe. . -
"= T0DAP 100 DAP 130 DAP 160 DAP"
Total 35
Blodk 2 2.79  0.35 1.87 1.77
Treatmend
» +® L3 +#
N 3 3,74 ' 6.53 17.68 35,51
4 2 11.45°  12.03° 9.04" 16.14%
TE 6 " 1.13 1,92 2.81 1.07
‘Error 22 1.05 1.42 1.97 1.72°

* significant at 5% level.
| F2’22 '= 3044
FS 22 = 3,05
! ]
.F6’22 = 2055

DAP = Days after planting



APPENDIX VI

Girth of tep root et different stages of growth
(Analysis of variance)

-Source ag . .« . - - ' ———
_ 70 DAP 100 DAP 130 DAP 160 DaP
Total 35
Block 2 0.264 0.041  0.066 04052
Treaiment , |
N 3 0.538 0325 0.371°  0.378"
K 2 049" 0407 0,017 o.s2t
HE 6 '0_.101*'* 0,050 0.064 0.192
Teror 22 0.030 0.068  0.061 0.098

# significant at 5% level.
By, 22 = 344
F3, 22 = 3.05
FG- 22 = 2,55
»

DAP = Days after planting



APPENDIX TVII

Girth of lateral roots at different ptages of

growth
(Analygis of variance)

- 1S
sodzee o DRE 100 DAP 130 DT 160 DAP
_ Total 35
‘Block - 2 0.049  0.019 0.118 0.057
Treatment .
N 3 0,169  0.130 0.157 0.057
K 5 0.010  0.162 0.157 0,037
WK & 0.5  0.101 0.037 0.040
Error 22 0.242 0.067 0.074 0.024

* Slgnificant at 5% level

F2 22 = 3.44
»

F3,22 = 3-05
F6’22 = 2-55

DA? = Dayg after planting



APPENDIX VIII

Number of roots per plant ot different stages of

growth
(Analysis of variances)

MS
Source - af w——
- 70 DAP 100 DAP 130 DAP 160 DA

Potal 35
Block 2 49.01 2.5% 7.30  2.42
Treatmentd

N 3 22.30 10.18 30,69  28.27

K 2 3.63 . 14.11 10.92  13.59
NK 40.85°  .50.57" 22,25  12.82
Error © 22 7499 . 7.85 10.20  14.70

* gignificant at 5% level.

’
F5s22 = 3.05
Fg» 22 = 2.55

DAP = Days after planting



APPENDIX IX

Fregh weight of leaves per plant .
(Analysis of variance)

MS

Source af . '
“70 DAP 100 DAP 130 DAP 160 DAP
Total 35
Blook 2 115.58 556.92 177.09  251.04
Treatment
* *® *

N 3 4901.51 924412 358, 84 5384
K 2 252.65 134.73 237.69  173.91
NK 6  93.41" 277.86" 273,67°  169.28"

Error 22 117.33 95.70 74.02 52.73

* gignificant at 5% level.
FE’?2 = 3.44
F6|22 = 2-55

LAP = Days after planting



APPENDIX

Iy weight of leaves per plant

X

Anglysis of variance)

MS
source Qf - o . -
70 DAP 100 DAP 130 DAP 160 DAP
Total 35
Block 2 5.63 24.05 11.74  9.95
Treatment ‘
* #* *

N 3 196437 41,58 20.80°  3.28
K 2 10.09 6.4T 12.69  10.66
NK 6  3.66 12.517 14.95°  10.34"
Error 22 4.51 4.50 4.30 2.44

* gignificant at 5% level.

F2 22 = 3.44
]

F3'22 = 3-05
Fge22 = 255

DAP = Days after planting



APPENDIX Xi

Per cent of dry matter content in leaves -
(Analysis of variancg)

MS
Source “ 70 AP 100 DAP ;3o'bgé 160 DIP
Total 35
Block 2 0.207 0,125 - 0.655 4,255
Treatment . _
N 3 0.198 0.159 0.879 3.554
K 2 0,009 0.010 0.415 1.789
NK 6 0.002 0.227 0.384 1.605
Error 22 0.008 0.170 0.61% 2.380

% significent at 5% level.

F, 22 = 3. 44
?
F ’22 = 3,05

Fgs22 = 2.55

DiF- = Days after planting



ARPENDIX XI1

Fresh welght of shoot
(Anzlyeis of variance)

Ms
Source af - o m R st e s st e

70 DAP' 100 DAP 130 DAP 160 DAP
Total 35
Block 2 210,51 192.38 16.65  155.74
Treatment | |

£ % * *

N 5 2944.39°  3272.17°  3808.09°  2760.41
K 2 1096,88"  268.53 460.10  207.72
NK 6 60.72  135.81 552.08  103.73
Error 22 90.19  174.66 292.95  315.48

DAY = Days after planting

% gignificant at 5% level

F2'22 z 3,44
F3 .22 = 3-05

F6,22 = 2.55



APPENDIX XIII

Dry weight of ghoot
(4nalysis of variance)

MS
Source af m———- ' - Praado e -
70 DAP 100 DAP 130 DAP 160 DAP
. Total 55
Block 2 14.26 11,23 3.75 9.45
Treatment
N 3 173.97° 216,600  283.41°  174.61"
X 5 64.38°  18.85 28.88 4.08
NK 6  3.76 8.96 42,04 34,91
Error 22 5.29 11.37 20,66 24.08

* gignificant at 5% level.
F2’22 = 3.44

'F6’22 = 2.55

DAP = Déys sfter planting



APPENDIX XIV

Per cent dry matter content in ghoot
(Analysis of variance)

MS
searce o DAE 100 DAP 130 DAF 160 DIF
Total 35

Block 2 0.418  0.152 0.967 0.038
Treatment

N 3  0.184  0.086 0.735  5.026 ©
K > 0.056  0.120 0.335 8.337"
NK 6  0.096  0.042 0.049  10.229"
Error 22 0.136  0.074 0.201

0.208

* Significant at 5% level.

F, 22 = 3.44
) _
F3 '.22 = 3005
FG"22 = 2.55

DAP = Days after planting



APPENDIX XV

Tresh weight of roots

(Analysis of variance)

" MS
Source Af - ' e ——

70 DAP 100 DAP 430 DAP 160 DAY
Potal 35 .
Block 2 24.26 8.54 1.75 0.88
Treatnent

#* % * i

N 3 58,25 51.40 108.42 3.50
K > 10.72"  28.78" 3,15 10.94
NE 6 7.62" 7.67 20,09 7417
Error 22 279 4.46 19.09

8.04

DAP

* gignificant at 5% level.

Fa." 22 = 3.44

F3 22 ='3.05
e’ '
F6,22 = 2055

= Days after planting



APPENDIX XVI

Dry welght of rootls
(Analysis of ¥ariance)

us
Source ag. -
70 DAR 100 DAP 130 DAP 160 DAP
Totel 55 _ :
Block 2 3,203 1.123 0.125 0.155
Treatmend A
3 * *
N 3 7.983 4.544  15.477 0.655
X 2 1.358" 4.245"  0.443 1.497
NK 6 1,051 1.415  3.016  1.165
Errop 22 0.383 0.635 1.337 1.232

* gignificant at 54 level.
F3 '22 = 3-05
F6’22 = 2'55

DAP = Days after planting



APPENDIX XVIX

Per cent dry matter content in roots
{Analysis of variance

Source af - s
70 DAP 100 DAP 130 DAP 160 DAP

Total 35 , . -
Block 2 0.226 0.656 0.802 0.019
Treatment _

N 5 0,024  0.072  0.333  0.388"

K 2 0.092  0.822  0.156  0.453"
JNE 6 0.194 0.370  0.339 0.159
Error 22 0.128 0.354 0.221  0.127

T Si’gnificaht at 5% level
F 22 a 3, 44
F3’ 22 = 3, 05
FG, 22 = 2,55

DAP = Days after planting




different stages of growth ¥

APPENDIX XVIIL
Per cent alkaloid content in root at

{Analysis of variance)

M8

Soarce TR DMP 100 D 130 D& 160 PP
Total 35 o o

Block 2 0.012 0.137  0.038  0.027
Treatment , 7 _ .

N 3 0.023 0.166 0,140 0.0%9
X 2 0.186 0,007 0.003  0,00%
NE 6 0.109 . 0,009 0,109 0.078

Error 22 .. 0.195 0.078  0.190 0.079

F2_22'= 3-4‘4
1 4

Fy.22 = 3.05
Fge22 = 2,55

¥ On dry welght basis

DAP = Daﬁs af ter planting



APPENDIX XIX

Alkalold yield per hectare
(Anglysis of variance)

-

MS
Sauzce . M TIaR 100 DAP 130 4P 160 DAP
Total :_ 35 , o
Block 2 9.22 8.91 0.19 2.17
Treatment 1 ; , ,
N 3 23.200 18.96  34.30" 3.93
X 2 6.45  10.19  0.65 2.60
§K 6 2.4 249 7.2 3.47
Error 22 3.08  3.05 . 730 4.60

% Significant at 5% level .
}3‘2.22 = 3-44
F3 22 » 3.05
’ .
F6’22 L 2_055‘

DAP = Days after planting.



APPERDIX XIX

Allkaloid yield per heoctare
(Analysis of variance)

MS

Soumee . P - 70 DAP° 100 DAP 130 DAP 160 P
Total 35
Bloock 2 9.22 8.91 0.19 2,17
Treatment _‘ 1 ,

N 3 23,200 18.96°  34.30" 3.93

X 2 6.45  10.19 0.65 2.60

NK 6 241 . 219 T.2 3,17
Error 22 3.08.  3.05  T.30 4.60

% gignificant at 54 level
F2’22 = 3,44
F3'22 = 3.05‘
F6,22 = 2-55

DAP = Days after planting.
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ABSTIRACT

An experiment was conducted at the College of Agriculture, .
Vellayeni during the year 1979-80 to study the effect of four
levels of nitrogen (50, 100, 150 end 200 kg per hectare) and
three levelg of potash (50, 100 and 150 kg per hectare) in
RCBD on the growth, yield and alkaloid content of Periwinkle
(Catharanthug rogseug (L) G.Don).

Application of N, particularly at higher levels, had
pignificant influence on plant height, girth of stem and %ep
root, fresh and dry yield of leaves, shoot, root and total alkaloid
yield per hectare. ‘Increased application of N increased the
percentage of alkaloid content in root and at lower levels it
increased the length of tap root, girth and number of lateral
rootg. IEffect of K on length of tep root, girth and number
of lateral roots, yield of leaves and total alkaloid per
hectare and percentage of alkaloid content in :r:dot was not
significant while it significantly increased the plant height
and ptem girth at early stages of growth amd shoot yield, root
yield and percentage dry matter content of shoot at later
stages of growth. Interaction effect of NK was not significant
on gowith and yield characters of the plant except In the case
of fregh and dry leaf yield. However, combinations of higher
levels of N zmd K increased the yield of leaves, shoot and
root and total alkaloid yield per hectare.




The proper stage of growth for harvest of the erop so as 'tg
get maximum root and alkaloid yield is 160 days after planting,
ie., slx to seven months after gsowing seeds. It is evident
from fie results of the present study thet it is feasible to

culiivate Catharsnthug roseusg as a field crop under the agro-

climatic conditions of South Keralaz.





