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INTHODUCT ION

The turmeric of commerce i1s mainly the
dried rhisomes of Quroulia Jlanga L. and to a smaller
extent it also includes 'the rhigomes of Curcuua
aromatigs Salisb. In India it 18 smainly valued for
use as spices and medicines and smaller quantities
are bein; used for the preparation of Asiatic cosmetics.
In foreign countries the demand is mainly for curcumin
for use as colouring material in food and to a smaller
extent for colouring wool, silk and cotton. &ince the
synthetic dyes are found to be injurious to health
when added to food stuffs the Western countries are
gradually switching over towards the plant dyes. It 1is
also found to be much in demand from Middle Bast and
Japan in addition to the demand fram U.S.4., Bigland
end other Buropean countries.

The estimated world production of turmeric is
around 1.6 laekh tonnes of which contribution of India
is about 93.7 per cent (1.5 lakh tonnes). In India
turneric occupies about 77,400 hectares which iz about
6 per cent of the total area under spices and condiments.
Andnra Pradesh, Tauail Nedu, Bihar, Orissa and Kerala
are the important turmeric procucing states in India,



Out of 1.5 lakh tomies of procduction in
India about 92 per cent is consuned within the country
and the remaining 8 per cent earns a foreign exchange
to the tune of is. .k to 7.2 orores annually
depending upon the world market. The foreign excnange
eamings from turmeric ranks fourth asong the spices
next to black pepper cardamom and ginger. Although
there was an increase in foreign exchange earnings from
ise Wols to 7.2 crores from 1976 to 1978, the actual
quantity exported decreased from 11,796 tomes to
9,319 tannes during the period. This is mainly due to
higher denand from foreign countries and due to the
acute shortage of the marketable surplus.

The area under turmeric in Kerala 1s only about
5.6 per cent (4,300 ha) of the area in India and the
production is only 2.8 per cent (4,300 tomes) of that
of India. HNearly half of the turmeric produced in
Kerala 1is exported and 'Alleppey turmeric' is famous all
over the world for its quality. Kerala contributes
about 15.1 per cent of the export of India under turmeric
and earns around 76 lakhs of rupees amually which is
around 17.9 per cent of India's foreign exchange
earnings of turmeric.



The quality of turmeric especially the
curcunmin content 1s very important in tae export market.
Turmeric types ylelding lemon-yellow orsnge or orange
yellow powder having five or more per cent of curcumin
are preferred in the international warket. But most of
the Indian turmeric contains less than five per cent of
curcuuin,

Turmeric can tolerate shade to certein extent
and as such 1t can be growvn as an intercrop in coconut
gardens. Due to the great demand in the international
market and due to the possibilities of growing as inter-
erop in homesteads, it 1s possible to increase the
production and productivity of turmeric in Kerala,

In any crop improvenent programne involving
increased production and productivity, the necessity of
selecting suitable high ylelding quality planting
material need no over emphasis. 7This is true with regards
to turmeric also. Though several types are being grown
under different nawes no attewpt has been wmsade in Kerala
to distinguiah different t. pes based on morphological
characters and also to screen out suitable tyves for
different agroclinmatic sones of Kerala. The quality



evaluation and the aoctusl period of harvest for the
higher curcuumin content have also not been worked out.
Therefore, a trial vas conducted at the Kesearch
Station and Instructional Farm, Vellanikkara with 19
proaising types of tumeric selected frou the existing
gerunplasm collection with the following objectives.

(1) To find out the possibllity of distin-
guishing different types based on morphological porameters.

(11) To screen out types with high yield, high
oleoresin and high curocuuin content.

(1i1) To evaluate their relative susceptibility
or tolerance to diffeyent pests and diseanses.

(iv) To evaluate the yield and quality at
different periods of maturity in the case of four types
Vizey VK& (GoL.Puram~l1.i), VK5 (Mannuthy Local),

VK11 (Vontiuitta) and VK17 (Armoor Cli-3k).
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REVIBA OF LITERATURE

Though the importance of turmeric as a spice
and medicinal plant is well known to Indians from time
immemorial and number of turmeric types arv being
grown in different parts of the country not much research
work has been undertsken on the morphological and
quality aspects for the improvement of this crop. In
this chapter an attempt is being made to trace the
avallable research information on these lines of work.

1. Maxietlcs

According to Alyer (195%) there were no sharply
distinet varieties in the cultivated turmeric. "Curcuma®
species were very similar in eppearance and were likely
to be nistaken one for the other and that Qurcuma lobsa
vas often confused wvith QUrcusa aramatioan.Shankaracharya
and Natarajan (1973) reported that there were 30 species
under the genus ‘'Curcuma’ of which Quriguma longa.,
S.aromatdcn, C. anustifolda, GCo amada and C. gaggla
vere the economically iumportant ones and in the family
'Zingiberaceae' only C.Jlotiga and Q.arougtics contained
the yellow colourecd piguent ‘'Curcumip'. Chaurasia
at al. (157+) opined that there were uore than 70
speclies of 'Curcume'y, of which nearly 30 had been found



to grow in India. They desoribed two varieties of

Ce dobga, one ylelding a hard and bright coloured
rhisomes and the other a somewhat softer, larger and
lighter coloured rhizomes. They noticed camphoraceous
odour in G, aromatica type as its disunguism.qg feature.
Pruthy (1976) reported 30 species under the 301;218
"Curcuma' of which ¢, longs was economically the most
importont accounting for about 96.4 per cent of ths
total area wxier turmeric cultivation in India and the
remaining 3.6 per cent of the total area were cultivated

under $, aromatica.

Alysdurai (1966) classified turmeric types into
three brosd groups based on the time taken for harvest
such as ‘early' duration, "medium' curation and 'long'
duration types. Menon (1975) found that turmeric
produced in different localities varied in guality and
'Alleppey turneric', 'Rajpuri turmerict', ‘Guntur turmeric!
and ‘Madras turneric' were the popular trade names among
Indian turweric. Shankaracharya and Natarajan (1973)
and Pruthy (1976) reported 16 regional varieties of
turmeric in the trade mainly based on the comizercial
qQualities.,

2. Merphaologieal studles
Qwer (195%) recorded a length of 10 to 15 cm



and a thickness of 2 to 2.5 cm in secondsry fingers
of mmric.) Parry (1962) observed deep yellow to
orange yellow colour in ‘Alleppey turmeric'! mustard
yellow calour in 'Madras turmeric' and dull yellowish
brown colour in 'Haiti turmeric’. ( Rao gt al. (1975)
and Pillai and Nambiar (1975) noticed variastions in
thickness, length, internodal length and colour of
rhisomes auong tumeric typoa.)

\Aceording to Aiyer (195%) the roots of turmeric
grev to a length of 22 to 30 em and procuced root lets
tovards the tip.) He also noted that the mumber of roots
vere found to vary depending upon the types. Rendle(1971)
deseribed that the roots of turmeric were slender with
tuber like ends.

S8arma and Krishnamurthy (1965) reported that
delayed planting of fingers produced comparatively less
number of leaves than cut mothers and the leaf sige did
not vary nuch in cut mother while the variation in finger
vas considerably wide. Rao gt al. (1975) observed
8 to 9 leaves in the Dindrigam (‘aromatic' type). Wnile
Pillai gt al. (1975) reported that the 'longa' tyyes
produced 9 to 12 leaves and showed a variation of



38 to W4 om in leaf length and 15 to 17 cm in leaf
breadth. Shankaracharya and Natarajan (1973) observed
a variation of 2 to 3 feet in leaf length.

Sarma and Krishnamurthy (1965) found that the
mumber of tillers per plant tended to reduce with delay
in planting in case of fingers while no such trend vas
noticed in cut mothers. Pillal and Nambiar (1975)
noticed 2 to 3 tillers in ‘'longa' types. Subbarayudu
£% al, (1976) obaserved no significant difference in
tiller production among the !short' duration and 'medium’
duration types whereas marginal difference was observed
among 'long' duration types.

The height of plant was found to vary between
two to four feet in tummeric (Aiyer, 1954; Parry,1962).
S8arma and Krishnamurthy (1965) reported that the height
of plant was greatly influenced by the planting time
and nature of planting material, They noticed no
decrease in height with delayed planting in case of
mother rhigome while thare was a decrease in height by
3 om for every fortnight delay in planting of finger
rhizomes. P1llai and Nambiar (1979) observed a
variation of 75 to 81.5 om in height anong §. longa
types while Ruo gt al. (1975) recorded a height of
32 to b5 cm in 'aromatica'’ type - Dindrigan.



Alyer (195%) mentioned that ﬁmring vas
scarce in turmeric. Alysdurai (1966) reported that
the cultivated varieties of 'longa' types flowered
very rarely and viable seeds could be collected from
the flowering types. P4llal and Nauwbiar (1975) noticed
flowering and frults set in nine 'longa' types and
eight 'aromatica' types,

The most important pest of turmeric was the
shoot borer (Rigchocrocis punctiferallg) while the green
larvae of Udnspes falus Cram. was of wminor importange
(Adyer, 1954). Abraham and Pillail (1974+) and Dubey
at al. (1976) found that none of the tumeric types
vere tolerant to shoot borer attack. Uubaey gt al.(1976)
also noticed the attack of maggots of dipteran fly
Megralla ge. on fresh rhigomes of turmeric for the
first time. Accordinug to Rao gt al. (1975) the ‘'leaf
wites' and 'lace wing bugs' were tiae important pests of
stakiing crope.

Alyer (1954) noted 'leaf spot' disease caused

by Japhrina maculansg Butl. in tummeric. ©8arma and
Krishnamurthy (1962) found two 'leaf spot' ciseases

caused by Golletolriciim gapaied and Iaphrina maculans,
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and they have stated that the 'long durationt'! types
vere resistant to Xaphrina gp. and wedium duration

tyses to Gollectotricinig sp. and short duration types
to both.\{ﬁpddy et al. (1963) reported that different
turneric varieties exhibitec varying degrees of
resistance to eitner of the 'leal spot' disenses caused
by Godletotrichum sp. and Zaphrina sp. and no single
variety was infected by both the fungi and no variety
was free from eitier of the 'leaf spots'.) E&iyadurai
(1966) reported tnat there was remarkable variation in
the degree of resistance to tie 'leafl spot'! diseanses

in different varicties and that an optiwun spaeing of
9" x 9" was the best for reducing tie incldence of
'leaf spot'} Chattopadhyyay (1967) observed tnat 'leaf
bloteh' was an iaportant disease of turmeric. Sarms and
Hamoiar (1974) noticed that ‘brown rot'! of rhigomes
affected only ‘'aromatica' types. Ihis was associated
wvith Fusariug sp. and nematode Zratylenchug gp. They
also observed 2ytihdwg ‘rhigome rot' in 'longa' types.
liao g% als (1975) noticed tolerance tu 'leaf blotea!
disease in 'longa' types Wig., Armoor Cll-32h,
Duggiraia Cl1«325, Mydukur Cll=326 and Tekurpet Cll-327
vhereas the tolerance to both 'leaf spot' and 'leaf bloteh’

diseases were noticed in ‘aromatica' types, vis.,



Dindrigam Ca~69 and Amalapuram Ca=73. OSubbarayudu

8t al. (1576) noted no significant differences among
‘short duration' types, while significwnt differenses
existed anony the 'medium duration' types in the
intensity of leaf diseases infection, Naubiar g% al.
(1977) noticed maximmm incidence of 'leaf bloteh!
infection during November-Deceuber under Kasaragod
conditions and reported that both 'longe' and ‘aromatica’
tyves were susceptible to the disease.

3. llald

According to Adyer (195%) the yield of cured
turseric varied between 3.5 to 7 tomnes per hectare
and the average was around 2,5 to 3 tonnes per hectare.
Pillai and Naubiar (1974) recorded maximum yield in
Mydukur Cll=320, Armoor Clle32h, Sugandham Cll-328,
Avanigadda Cll-323, Kasturi, Chayapasupa, Asalapuran
Cl1-320, Armoor and Sugandham among the b1 types of
turmeric. &hankaranarayana (1974) recorded that the
yield of green turmeric varied from 16.8 tonnes to
22.% tames per hectare under irrigated conditions.

Rao gt al. (1975) reported that out of the 100 types of
turmeric maxirmm range of yleld was recorded in

Hydukur Cll=326, and Tekurpeta Cll=327, (2y-37 tomnes/ha
each) followed by Asruthapani Kothapeta Cll-317 (29«35
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tonnes/ha), Duggirala Cll-325 (30-25 tomnes/ha),

Armoor Cll=324 and Dindrigam Ca=-69 (15-20 toni.es/ha
each) and Asalapuram Cae?3 (10-15 tonnes/ha). Pillai
and Nambiar (1975) noticed maximum yield in 'Karhadi
local! followed by Kasturi and Tekurpeta among the

b2 types of turmeric. In another trial they noticed
maximm yleld in Nandyal type, followed by Sugandham
Cli~328, HKajpuri locsl, Mydukur Cll=-326, Goraknpur Cll-316,
Dindrigan Ca=69, and Kasturli Tanuka. The seaulings were
found to perform like blennials producing rhizome only
during the second year of thelir growti. OSubbarsyudu

at al. (1776) reported that the types Dindrigam Ca=69
under short duration group; Amnruthapani Kothapeta Cll-317
under medium duration group and Duggirala Cll-325
followed by Mydukur Cll=326 under long duration groups
were high ylelding and suitable for growing in Cuddapah
tract of Andhra Pradesh.

%. Progessing

Alyer (195%) mentioned that turmeric could be
dried only after slight bolling and the cells killed.
Boiling in cowdung water heightened colour of the cured
turmeric types ylelding a deep dye curet much harder
on drying. The Central Food Technalogical Research
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Institute, Mysore had standardised the curing of
turmeric by boiling with liue water or sddium
bicarvonate solution (Adyadurai, 1966; Pruthy, 1976).
According to Nntarajan end Shankaracharya (197k) the
boiling of turmeric rhizomes was essential to reduge
the drying time and to gelatinise the starch. When
pechanicsl driers were used for the drylng ol spices

the drying teuperature should be kept within 50-60°C

as there was loss in valatile substances beyond this
tewperature. The stuge at which boiling was to be stopped
was very critical for good quality turmeric as the
obvercooking spoiled the colour and increased percentage
of broken pieces obtained during subsequent polishing.

iy

{Stockdale (1925) reported a curing recovery of
20 per cent from the turmeric grown in Ceylony Desal
(1939) desoribed two distinct tummeric varieties of
Bonbay known as ‘lLokhandi' and *Soni' wita a remarkable
variation in thelr curing quality, the former was
reported to cure with shrivelled up and constricted
surface and low curing percentage of 16 to 17, while the
latter cured normally with a curing percentage of 21 to
22, Dhanlal (19%4) reported a yecovery of about

16 per c:=nt from the types grown in HMadhya Pradesh while
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Sambasiva rao (19%%9) observed that the mean proportion
of cured produce to fsM rhigomes was 114 for the
Cuddapah and Guntur tracts. @yer (195k) noted a curing
a percentage of 17 to 25 in t\imeric, depending upon
ti:e quality and maturity of rhisoms} The percentage
of curing varled witih groups of the turmeric types the
highest values belng recorded by the sarly duration
'aromatica' types, and the lowest by medium duration
types while the long duration tlanga' types recorded
mediunm values (Sarma and Krishnamurthy, 1965;
Subbarsyudu gt al. 1976). According to Sarma and
Krishnemurthy (1965) the variation in curing percentage
vas from 4.9 to 25.3 per cent and 17.6 to 21.7 per cent
respectively in early and medium duration types of
turmeric. While Subbarayudu g% al. (1976) recorded that
the variation in curing percentage was between 26.% to
37.4, 18.1 to 20.8 and 15.7 to 23.6 respactively in
short, medium and long duration types. @ma and
Krishnamurthy (1965) also observed that the curing
percentage of turmeric tendet to decrease with increase
in molsture content of tne raw rhizomes and thers was
an aprrecianle increase in the relative densgity of
green rhigomes on curing. The curing percentage tended
to increase with the increasing maturity of ridzowes -)



@m primary wother rhigomes recorcing the highest

abd last order of the fingors the least Vzgluw.)) The
curing of fresh raisomes within 15 days oftcr harvest
gave the waxliama out turn of turmeric. According to

i@ (1965) and Alyadurai (1966) curing quality of
turmeric was largely a varietal character and tiie curing
percentage was found to vuary between 1 to 206.5.
Foaengarten (1967) wmentioned a curing Jercentage of 3343
in turmeric, while Parry (1969) observe: a curing
percantage of 16.7. Pilial and Namolar (197%) noted
maximum curing percontage in the types Vontimitta, Kodur,
Dangl Cu=Gl, Jobedi Ca=07, Dimirigam Ca-69 and Amalayuram
Ca=73 asong 29 turmeric types they studied. E'mo at al.
(197%) secordet maxioum out turn of cured produce when
curing of fresh rhizomes was done vitiidn 10 days after
harvest and that the motier rhigases roquired a little
longer tine for coaoking than tie fiﬂg&!‘s; They recorded
maxicam curing perc«ntage in siort durnt.ism *aromatica’
tyves, vigs., Azalapuras Ca=73 (3%.2%4) and Dincrigse
Ca=69 (26.7.2) and the least in Armoor Cll-32h (17.63%),

M- thal (1776) studied on tae drying percent ge
of turderic at monthly intervais from the third mw:th

ol planting u. o elgnth ponta of zaturdty in $wo turweric



cultivars vig., Kuechupudy and G.L.Puraz. He found

that the drying percentage of turmeric increased
steadily with increase in muturity. A steady increase

in percentage recovery of dry produce was noticed upto
seventh month in ‘Kuchupudy whereas it was upto sixth
nonth in - G.L.puram-. A 31light decrease was noticed in
tiie eighth month in Kuehwpudy while it was in the
geventh month in G.L.Puram and thereafter a steep
increase vas noticed with the maximum in the eighth munth
of matugity.

5. Susldty studies

Fosengarten (1969) found taat 'fingers' had the
best quality among the grades, 'fingers' 'ruvunds' and
‘splits', Gam (1969) found that the quality, appearance
and colour of whole turaseric varied according to its
aource.) (Lewis (1973) reported distinct differences in
quality and quantity of oil and oleoresin in different
types of turmeric grown in India) Chaurasia gt al.(1974)
mentioned that turmeric grown in hills vas of better
quality than that raised in the plains. éccording to
Pruthy (1976) the quality attributes of the commercial
produce were 1ts colour, maturity, bulk density, length
and thickness of the finger and arcna.)



Kelkar and Rao (193%) noted that the turmeric
o1l contained Phellasndrene (1%), Sabinene (0.63%),
Cineole (1%), Bomeal (0.%%), Zingiberene (257) and
Turmerane (58;%). (Parry (1962) repyorted that oil content
in turmeric varied from 1.3 to 5.5 per cent.}
(Krishnmmrw et al. (1972) observed an oil cantent of
1.5 to & per cent in turmeric and 16 to 25 per cent in
turmeric oleoresin. B8hankaracharya and Natarajen (1973)
reported that the valatile oil derived from the tubers
of G, ACNER was an orange yellow, oscasionally slightly
flusrescent liquid with an odour reminiscent of the tubers.
The dried rhisomes gave 5 to 6 per cent essential odl
vhile fresh yhizomes ylelded 0.2% per cent. About
58 per cent of the oil was composed of a umixture of
sesquiterpenc ketones and 9 per cent was coapused of
teritisry alcchols. The volatile oll of Qureuiss arcmatics
cuongisted chiefly of sesquiterpenes and their alcohals
together with small amounts of d-comphene and d-caaphor.
The rhigoumes of C.aromatica ylelded oll upto 6.1 per cent
which was greenish brown in colour. Lewis gt al.(197%)
found that the essential oil content in turmeric varied
from 1.5 to b per cent and the essential oil was composed
of oxygenated derivatives (65%), sescuiterpenes (25x)
and monoterpenes {104). Shankaracharya (1974) reported



that the dried rhiscmes of turmeric contained 5 to

6 per cent of aromatic essential oil vhile Mathal (1974)
observec that among the 3B turmeric types the essential
oil content varied from 2.k% (Tekurpetta Cli-327) to
7.2 per cent (Kasturi). Mathai (1975) slso found taat
out of the € grades of turmerlic, saximpur olli content
wvas recorved in Hajusundry Kasturi turmeric (6.34%)
followed by Kodur turmeric (4.5.:), Alleppey finger turmeric
anG Alleppoy turmeric bulbs (3.44 each), Duggirala (2.9%)
and ilaritnode unpolished (1.453). Menon (1975) mentioned
that turmeric contained 5 to 6 per cent essential oil
while Guenther (1375) reported 1.3 to. 5.5 per cent,
P4llai g% al. (1976) reported that 'aromatica' types
had more oll content than that of thie 'lunga’ types.

The oil content varied from 3 to 7 per cent with the
meximum in the 'arousatica' types, vis., Kasturl and
Kasturi Tamika anong the 15 types of turmeric growm
under Kasarsgod conditions. Krishnamurthy gt al.(1976)
observed a variation of 2.5 to 7.2 per cent in oil
content asmong 12 tummeric cultivars commonly grown in
Indis. They also found that the release of o0il during
distillation was slow because of the presence of high
potling sesquiterpene derivatives (about 85 uer cent)
and about & hours were required to recover 80 per cent
of the avidlable turaeric oil. Out of the 12 cultivars



of tummeric maximum oll content was recorded in tie
cuitivar ".aigon' (7.2%). Subbarayudu gt al. (1976)
reported that the 01l comtent was high in wvedium
duratian types, while it was low in long duration tyves,
ané moder:ate in shorxt duration types. They observed a
variation of 5.3 to 6.8 per cent, 2.2 to k.2 per cent
and 3.3 to 6 per cent respectively in oil content among
mediun, long and short duration tynes.

'Alleppey turmerdic' contained about 6.5 per cent
'curcwain' as againast 3 to b per cent in other varieties
(Lewis, 1973). Shankaracharya (1974) recorded 0.2 to
3.8 per cent of curcumin in dried rhizomes of turmeriec.
Mathal (197%+) reported that among the 38 types of
turmeric curcuiin content vuried from 3.0 tw 8.1 per cent
with the least in Nandyal type and the naxirnus in
Vontimitta. Chaurzsia gk al. (197%) studied the
curcunin content of eight commercial varieties of
turmeric and found maximum curcumin content in 'Alleppey
fingers' (§.2%) and ‘Alleppey bulb' (k.b3). They also
noted that curcumin content varied from variety to
variety and it was low in the case of 'bulbs', campared
to 'fingers', when grown under identical environmental
conditions. The agro-cliuatic conditions were also found
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to influence the curcunmin cantent, Hao gt al.(1975)
noticed a variation of 1.24% to 3.87 per cent in
curcuain content among the seven turaeric types grown
in Andhra Pradesh. Krishnamurthy gt al. (1976)
recurded a variation of 1.8 to 5.k per cent in curcumin
content among 12 turmeric cultivars with the waximums
in Alep.ey turmeric. Subboraywdu gt al. (1976)
observed a higher curcunin content among the ‘medium
duration' types, medium cuntent in *long duration' and
the least content in 'short duratian' types. Pillal gt al.
(1776) recordec a variation of 8.9 to 14.5 per cent in
curcuzin cantent among 15 turmeric types grown under
Kasaragod comkiitions and a higher content of curcwasin
in '"longa' types than that of ‘aromatica'’ types.
Mathal (1976) found that the curcumin content of turmeric
varied depending upon maturdty. It increased {rom

h.B to 6.9 per cent from third to fifth noith and
decreasec to 6.3 in the sixth month and 4.1 in tae
seventh wonth and again increasec to 6.9 per cent in
t.e eighth month, In the case of G.L.Puram the maximum
curcumin content was in the seventh month (6.3%) and
it decreasedto 6 per cent in the eighth month.

According to Krishnamurthy gt al. (1972) the
yield of oleoresin in turueric varied from & to 7.5 per cent



and the oleoresin contained about 18 to 2% per cent
essential oil and 30 to W7 per c¢ont curcumin. Lewls

2% als (1974) reported that turmeric contazined 6 to 7

per cent oleoresin and the oleoresin conuained 16 to

20 per cent wolatile oll and 35 per cent curcumin.

Mathal (1975) es.inmated the oleore.in content Of six types
of turueric and found the maximum oleoresin cuntent in
'Alleppey finger turmerie! (il.3i). The bulb of

Alleppey turmeric' contained only 16.2 per cent oleoresin.
@;shnamurw gt al. (1976) tried cifferunt extractants
and apparatus for oleoresin extraction and found that
acetone was superior to alcohol and ethylene dichlorideJ
In the case of coarse powder (30 mesh size) Soxhlet
metiiod was found to be better while percolation and
soxhlet methods were equally efiicient in case of fine
powder (60 mesh size). Among 12 tummeric cultivars they
noticed a variatian of 5.5 to 10 per cent in oleoresin
content in the case of fine powder (60 mesii size) by
Soxhlet method. The ocleoresin content was the saximum

in 'Gadhvi' and the least in 'Tekurpeta'.
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MATERIALE AND METHODS

The present study was undertaken at the
College of Horticulture, Vellanikkara during the
period from April 1977 to June 1978. The topography
of the area selected for the experinment was falrly
level and uniform with good drainage. 7The soil vas
red loam.

Nineteen promising turmeric tyyes from tae
existing germplasm collection maintained at the
Horticultural College, Vellanikkara were used for the
trial. The types were as fallows:

VK1 (Chayapasupa)

VK2 (Kuchupudi)

VK3 (Kodur 3}

VR+ (G.L.Puras-II)

VK5 (Mannuthy Local)

VKb (Handyal)

VK7 (Aaruthapani Kothapeta)
VK8 (Armoor)

VK9 (Duggirala)

VK10 (Amalapuram Ca-73)



VK11 (Vontinmitta)

VK12 (Kasturi Tamika)

VK13 (Amruthapani Kothapeta Cl1-317)
VKib (Dindrigam Ca«69)

VK15 (Duggirala Cll-325)

VK16 (Rajpuri)

VK17 (Armoor Clle=32%)

VK18 (G.L.Puran-l)

VK19 (Tekurpeta Cl1-327)

1. Exparimentsal detalls
1.1 jay out

The experiment was lald out in Randouised Hlock
Design with four preplications and 19 treatuents. Four
turmeric types were also grown geparately in replicated
plots to evaluate their yleld and quality at different
periods of maturity. 7The plots had a gross area of
3.6 x 1.6 n (5.76 2%) and net sisge of 3x1a (3ad).

A spacing of 25 x 25 om was adopted for planting.

1.2 Qultdvation

The land wvas ploughed well and ralsed beds of
3x 1 mwith 29 om height vere formsed with 30 om wide
channels around each plot. Forty-eight seed bits with



one or two buds in each bit were sown in each bed

at the rate of one seed bit per pit. The plots were
given uniform cultural operations. A fertilizer dose
of 60 s 60 ¢ 120 kg N, P205 and xzo per hectare vas
applied in addition to 30 tannes of cattle manure. is
plant protection measures Dinmecron (0.5 ml/litre) and
Cumnan (3 ml/litre) were sprayed 60 days after planting
followed by spraying again with Dimecron and Dithane
78 (2 g/litre) on 120th day after planting.

Final harvesting was done on 270th day after
planting wvhen the leaves had dried completely in most of
the plants, The selected plants from each plot were
lifted individually for recording the various observations.
Then the remaining plants were harvested and weight
recorded after proper cleaning.

2. Qhasrvationa

The entire populstion in the plot was taken for
recording the germination percentage, yield of green
rhisones per bed and percentage of flowering plants
per bed. Ten plants in each bed were seleccted at random
for recording the characteristies of leaf, tiller,
inflorescence, root, rhigome, helght of plant, yleld of



green rhigomes per plant, intensity of shoot borer
infection and 'leaf Bpot ' diseases. Ine main plant
in the clump vas taken for recording the height and
leafl charsacters.

Samples caomprising of four plants were harvested
at fortnightly intervals commencing from 18.10.1977
(165th day of planting) till the final harvest of the
crop on 31.1.1978 (270th day of planting) in the case of
four turmeric types, viz., VE+ (G.L.Puran-II), VK5
(Mannuthy Local), VK11 (Vontimittae) and VK17 (Aruoor
Cll-3k) for evaluation of yleld and quality at different
periods of maturity.

2.1 Sexuination

The muaber of plants germinated out of the W8
rhizome bite planted in each plot were recorded and gap
vas filled up with the same age sprouts on b5th day of
planting.v

2.2

The height of the plant wvas measured in cm on
150th dzy after planting. 7The measurement was taken from
the ground level to the point where the petioles clasped
tightly. The number of tillers per plant and nmumoer of



leaves of all the tillers were recorded in selected
plants in each plot.

The length of leaf wvas measured in cm from the
proximal to the distal end of the lauina and the width
vas measured at the middle of the leaves. The leaf area
index was caloulated by wultiplying tiie length by
breadth. The length of petiale was measured from the
clasping point of the leaf sheath to the base of leaf
lamina.

2.4 Flovering

The number of plants flowered and the numoer of
tillers flowered per plant in each plot were recorded on
150th and 200th day of planting and percentnge was worked
out. 7The characteristics of inflorescence produced in
the mother plant viz., the length of inflorescence,
inflorescence stalk and the mmber of flowers produced
per inflorescence were recorded. The length of the
inflorescence stalk vas measured in om fram the top of
the rhisomes upto the basal portion of thes inflorescence.

2.5 Eeat apd diseases

2.5.1 JIncidence of ahoot borer
The mumber of tillers infected and the total



nusber of tillers in each observation plant wvas
recoxded and expressed in percentage. Observations

vere

taken on 150th and 190th day of planting.

2.5.2 Jngidence of leaf diseases

The intensity of ‘'leaf spot' (Colletotrichum

Sapalgl) and 'leaf bloteh' (Zadhrina maculans) diseases

were
leaf

recorded on 170th day of planting. The nmumber of
spots in each leaf vas counted and the plants were

categorised as follows:

1

2.

3.

b,

9e

2.6

were

L
Emavsl, G, (oeesinheda
. 0 Nil

¥When the plant had no leaf
spots.,

1 idght ‘“hen the number of leaf apots
were leas than five,

4 Medium When tihie nunmber of leaf spots
was between 5 and 20.

3 Heavy \When the number of leaf spots
was between 21 and 40 and the
spots coalesced at ths tip and
margins of the leavea,

L Very When the musber of leaf spot

HeaVy  yas more than 41 and the
leaves dried up coupletely.

Humber snd length of root

The nmuuber of roots and mean length of roots
recorded after the final harvest, Ten randomly



selected roots from easch selected plant were used for
recording the length of roots and the length of 100
roots fraom 10 selected plants were recorded and the mean
vas calculated.

2.7 Mother rhizome cnaracters

2.7.1 jength and zirth

The length and girth of mother rhisoue was measured
in em usging a non-stretchable string. The girtha was
measured at the centre of the nmother rhizome.

2.7.2

The nodes could be easily identified by noting
the markings and the number in each rhisome was recorded
and also the distance between two consecutive nodes wvas
recorded in cw as internodal length.

2.8 [FElnger gharactors

The number of primary and secondary fingers and
the mumver of nodes, internodal length amdl girth of the
primary and secondary fingers (at middle) were recorded
and the mean was calculated,

The total net ylald per plot (3m2) vas recorded



in kgs by weighing the entire produce of the plot.
Tne projected net yield per plot (3n2) wvas dalculated
in case of maturity studies by harvesting four plants
atl random per plot. 7The gross yield pexr nectare was
calculated taking into account of the interspaces,
ciamels and footpaths.

2.10 Percentage of dry turmerig

The percentage recovery of cured turmeric was
found out by taking a known weight of (5 kg) green
turzeric and drying after curing. The percentage
recovery, oi dry turmeric was found out without curing
in case of maturity studiea.

2.11 Jlald of gured produce

The yield of cured dry turmeric per hectsre vas
calculated by multiplying the gross yield of green
turmeric per hectare with the percentage recovery of

cured turueric.

The dried samples of tummeric were ground in a
Matiplex grinder and allowed to pass through » sieve
of 60 mesh sigze and the same was utilised for subsequent
aidulysis.
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3.1 Moisture content

Moisture content of dry turmeric samples vas
estimated by the official analytical methods of the
Anerican Spice Trade Association (1968) using Toluene

as reagent.
3.2 Estigation of curcumudn

The curcunin content was estimated by the official
analytical methods of the American Spice Trade Association
(1968) using Methanal. The curcumin content was worked
out and expressed in percentnge on moisturc free basis.

3.3 Estiugtion of oleoresin

Oleoresin in turmeric wvas estimated by the Indian
<Standani Methods of sampling and test for Spices and
ZCOndiments (1974+). Extraction was done in Soxhlet

apyaratus using acetone pure as solvent. The percentage
recovery of oleoresin was wWirked out oh moisture frae
bagis and was recorded. The yield of aoleoresin per
hectare was calculated by multiplying the gross yield of
dry produce per hectare with the percentage recovery

of oleoresin.

b. Statistical analyels
The results wvere analysed statistically faollowing
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the methuds of dnedecor and Cochran (1367). The
vercentage values of shoot borer infected tillers der
plant were transformed to the corresponding angular
values and the score value of 'x' denoting the
intensity of 'leaf spot' disease in 10 sslected plants
of each alot were transformed to /x-1 values for
increasing the efficiency of the analysis.

Correlation eoefficients between the yield per
plot and different growth characters, yleld per plot
and intensity of shoot borer and leaf diseases infection
were worked out using the standard statistical formula.



RESULTS



A}

RBSULTS

A detalled Ainveatigation on the morpholocical
characters and quality evaluation of 19 turmeric types
was undertaken and the results are furnisned in
Tables 1 to 20. The analysis of variance Tables. for
different charscters are furnished in Appendices
fron I to I11.

1. Gxowth chaxagters
1.1 Qernination

The data on germination percentagze furnished in
Table 2 indicated significant differences asmong the types,

The type VK with 91.1 per cent rankec first in
germination, followed by VK3 (90.11£), VK18 (89.25%),
VKt (89.23%) and VK1 (89,06%4). Gerumination percentage
recorded in Vi was significantly higher than that of
VK17, VK16, VK13, VK19 and VKY. It was couparatively
poor in the types VK9 and VK19 which recorded 77.82 and
768.17 per cent respectively.

1.2 Horphologigal charigtars
The data on the aorphologieal and yleld

characters of 19 turaseric types are presented in
Table 1.



Table 1. Morphological and yield characters of
turmeric types

Height of plsnt No.of tillers
(em) per plant
Types

Range Mean Range Mgan
VK1 (Chayapasupa) 39.5-12.6 41.09 2.,4-3.3 2.85
VK2 (Kuchupudi) 3.7=10.8 39.75 2.0=k.b 3.08
VE+ (G LoPurom=II) 35.0«81.5 39.30 1.4=3.5 2.30
VK5 (Mannuthy Local) 36.1=40.5 38.15 2.8«4,8 3.70
VK6 (Nandyal) 36.1043.6 40.21 1.86=3.7 2495
VK? (mm&pm‘ 32.“20“ 37.% 200“303 2.“5

Kothapeta) :
VK8 (Armoor) 32.1=82.8 32,67 2.0=2.4 2.2%
VK10 (Amalapurams) 1847-30.6 23,48 1.8-2.7 2.25
VK11 (Vontimitta) 23.5=28,6 26,16 1.6-3.8 2,08
VK12 (Kasturi Tenuka)  31.5-47.5 36.82 1.8-3.4  2.53
VK13 (Mmm&pm" 3""06"39.8 37016 106‘3.9 2073
Kothapeia Cl1-317) ]

VK (Dindrigam Ca~69) 18.=26.5 22.05 1.7-2.2 2,00
VK15 (Duggirala Cl1=325) 26.8=3.0 31.23 1.6-3.8  2.80
VK16 (haJp\lﬂ) 3202"3809 35055 1-’4"“‘.2 2.65
VK“? (moor 011-32’0) 2"‘05"2600 25.2"" 209"303 30 10
VK18 (G.L.Puran-I) 27.3=33.6 30.8% 2.0=2,9 2.53
VK19 (Tekurpcta) 26‘ 1“"33.“ 2).73 205"303 2090

(Contdeo. )



Ho.of leaves per bho,of leaves Jer

tiller per plant plant
Iypes
Range Mean hange Mean
VKY (Chayapasupa) 6.2%6.5 6.3 14.9-21.5 18.13
VK2 (Kuchupudi) 5eb,6 5.87 10.8-29.0- 18,08
VK3 (Kodur) Belpe7,2 6.31  10.5=19.% 13.57
Vﬂt (GQL‘MW-II) 5.8’8.0 . ﬁ093 8. 1"28.0 150%
VK5 (Mapnuthy Local) 5e5=5.9 558  15,.4=26.3 20.65
VK6 (Nandyal) 5e7=7.8  6.37 10.3=28.9 18.79
VK? (mm@m' 5.8“‘703 6032 11.6‘2"“.1 1‘)0‘0’8
Kothapeta)
VK8 (Arumoor) “07"609 5092 90‘*"16.6 13.32
VK9 (Duggirala) 5.0=7.3 5.90 11.5=38.2 17.29
VK11 (Vontimitta) 502“'5¢9 5.55 8.3"220“ 11.5’4’
VK12 (Kaﬂmi Tannka) l’o3“607 50"’8 707"2208 13086
VK13 (mm&pwi“' 5.“‘7:0 6.08 8.6"27&3 16.60
Kothapeta Cill-317) .
VK1l (Dindrigan Ca=69) 5.1=5,8 5.60 8.7=-12.8 11.20
VK15 (Luggirala Cli-325) W,7=5.8 5.0 7.5=22.0 1,85
VK16 (Rajpuri) 5.8-,8 5.2 8.1-20.2 1h.36
VK17 (Armoor Clle32h) o5k, 2 be33  13.1=13.9 13.42
VK18 (G.L.?uraw-I) bo6=5.3 .92 Fe2=15.4 12,45
VK19 (Takurpeta) b,7-kt,8 4,70 11.8-15.8 13,66

(Contdee. )



Length of petiole Length of leaf
{cm) {cm)
Types
Range Mean Range Mean
VK1 (Chayapasupa) 31.5-36.8 33.93 66.7-71.4 068.45
VK2  (Xuchugudi) 31.5=35.3 33.58 62.7-69.6 66,62
VK3 (Kocur) 28.3%35.3 33.05 59.9-68.5 65.76
VK’# (G.L.x’urmn-ll) 2708"37-9 330 58 6298°68.9 66.6?
VKS (Mannuthy Local) 36.,6-41,0 3.8 63.5-67.5 66.0%
VK? (Amrutimpwli- 39.5"2805 33097 6308'7308 ?003‘0
Kotiiapeta) ’
VK8 (Arwoor) 37.3-25.0  32.97 55.9-71.6 66.1%
VK11 (Vontinitta) 21.5-28.7 24,93 53.5=70. 62,36
VK12 (Kasturi Tanuka) 1832389 29.32 L45.lk-6k.6 58,00
VK13 (Amruthspanie 26,0321 30,61  52.967.8 62.9%
Kothapeta Cl1-317)
VKih (Dindrigam Ca=09) 20,5-24,5 21.7% 62.2-56.4 60,13
VK15 (Duggirala Cli=3'5) 23¢2-35.2 30.79 WB.5-06%4,2 56.99
VK16 (Rajpuri) 20.5235.7 288 00.3-65.,2 63.3
VK17 (Armoor Cli=32h) 24,526,0 25,23 LB8.7-51.7 50.19
VK18 (G.L.Purau=I) 21¢9=33.8 29,15 54,0-57.6 55.63
VK19 (Tekuroeta) 2.6-30.1 26,30 49.6-39.0 53.62

(Contde,. )



Breadth of leaf

leaf area index

(em)
Types

Range Mean Range Mean
VK1 (Chayapasu;a) 16.‘*"1609 160 75 10“"508"’12%06 112708
VK3 (Kocur) 15¢1=17.95 16,61 1009.3=1177.3 1091.0
Vi (G.L.Purco=-IT) 15.1=17.5 16,66 991.0=1202.3 109%.5
VK5  (Mannuthy Loeal) 15.1-1'5¢3 15.36 972.7=135k.6 1014,7

Kothapeta) ,

VK9 (Duggirala) 16.3=17.6 16.87 1056.1-1132.9 1103.6
VK13 (Asruthapani- 15.5=19.6 1749 1330.3= I3e3 1104.5
Kothapeta Cli=317) t ) ,

VK (Dindrigazs Ca=09) 13.9=15.3 W56 786.1- 951.0 8576.0
VK15 (Duggirala Clle325)13.7=17.2 15.67 713.3=-1104,2 898.9
VK17 (Armoor Cll=32k) 13.3=14.5 13,87 646.2= 750.7 636.6
VK18 (G.Le.Pur:n-I) 12.7=17.6 15.77 708,2= 372.4 881.7
VK19 (Tekurpeta) 15.5=16.6 16,03 766.5-976. 5 60,7

(Contd sen )



No.of roots per

Length of rout

Types plant (cm)

Range Mean Range Hean
VK1  (Chayapasupa) 80,9«108,3 93.85 12.8=16.% 1h.W1
VX2 (Xuchupudi) 81.3+79.3 8943  19.5-14.4 12.390
VK3  (Kovur) 75.4=89.5 36,67 11.5=15. 13.39
VXL (G.Ll.Puronell) 79.4=92,3  85.80 13.5=15.3 12.92
V%S (Mammatty Loeal) 85.2=110.8 97.47 13.2=15.2  1b.h5
VX6 (Yandyal) 78 M4-95.6 80,24  12.3-15.8 13.82
Va7  (Aaruthadanie 67.2=22.k 75.22 13.1=16.8 19.29
VK& (iggggi?ta) 63.1-86.,6 79.93 19.7-12.6 11.95
VK3  (buggirala) 21.4-97.6 58.L5 11.3-13.? 1515
VK10 (Asndajpur-m) b5.6=70.2 5340 12.2=15.1 13.51
VE11 (Vontittia) €0,5-78,5 66.70 12.7-1. 13,70
VK12 (Kasturi Tanuka) 35.6=h7.4 L3, 7% J.5-11.3 10.31
VK13 (Amruthapani- 55 4=78,8  67.8%  12.5=13.5 13.07

Kothapet: Cl1-317) o

VK4 (Lindrig e Ca=63) W be67.8 58,38 12.7-13.5 12.88
VX15 (Lugisirzla Cll=325) 66.4-82,2 71.00 9.9=14.5 11.70
VK16 (kinjourt) 5«-58,5 Wh,93 3.9=10.3 3.57
V¥17 (Arnoor Cll-324) bi,3-57.6 53.22 11.1-12.0 11.51
VE1E (WelLoPur-i=I) - b0,6-56.6 47,84 7e3-12.3 19.5%
VK19 (Tehurpeta) B2.1-53.8 W7.07 12.1-11.2 10.57

(Contcees )



iength of mother

Girtn of mother

Ty pes rm(.:;-sc rhizaz(a:m:)at cantre

Kange Mean hange Mean

VK1 (Chayapasupa) 10.3=13.% 12,19  15.6-17,6 16.82
VK2 (Xuchupudi) 11.5=13.3 12,06  16.6-18,1 17.09
VK3 (Kocur) 10.6=13.5  11.89 16.6=19.0 17.2%
VKo (G, LePurnmeI1I) Jole=12,6 1125 15.0=17.4 16.11
VK5 (Mannuthy Local) 2.7=11.5  10.53  1h.3=15.7 .79
VK6 (Nandyal) FJe2=11.9 1045  12.6=-17.4 14,93
VX7 (Anruthaparni- 10.1=12.3  11.62  13.3-15.7 14.61
K8 (Aomonrs 10,2-10.6 10,64  15.0-17.5 15.96
VK9 (Duggirala) 11.2=12. 1 1157  15.9=17.1 16.56
VK10 (Aszalapur-m) Be3=9e1 8.81 12.9-13.6 13.21
VK11 (Vontinitta) 746=12,6  10.77  13.6-16.4 15,31
VK12 (Xasturi Tanuka) 10.5-12.8 12,12  16.5-17.9 17.17
VK13 (Asruthapani- 10.7=1M,7 12,46  15,0=17.5 16.66

Kothapeta Cll-317)

VKt (Dindrigaz Ca=-69) 749=9.0 B0 11.7=12.9 12426
VK15 (Duggirala C11=325) 9.7-11.1 283  13M=14.5 1. 11
VK16 (Rajpuri) Be3=15.5 12,56 14,0-19.6 106.63
VK17 (Armoor Clle32hk) 9.3-10.7 .84  11.4-11.6 11,48
VK1E (GoL.PurczoeI) e 0=10.M 7469 12.5-1%,0 13.28
VK19 (Tekurpete) 10.0=11.1  10.54%  12.2-13.0 12.58

(Cmtd se )



No.of primary Length of prinary
fingers per plant finger (cm)
Iypes
Range Mean Range Mean
VK1 (Glayapmiupa) u03"602 5:3" 11.""12-5 12. 10
VK2 (Kuchupudi) 500"6." 5079 1105"’203 11.78
VK3 (Kodur) beb6=be1 5.7 8+3-13.5 11.30
Vl@o (G.L.Pur:-m-II) l’o"‘é.1 50“9 808“12.8 ’0081
VK‘) (M)uw lﬂcal) 606"’708 7-2" 9.3‘1005 9.30
VK6 (h’andyal) 5.0‘7.3 5095 900"13.2 11.00
VX7 (Amruthapani-' 4o0-6,1 5020 1005"1‘08 11.06
Kothapeta)
VK8 (Armoor) 600"702 6039 19.5‘12.‘0 11.1“
VKy (M&ir&l&) 505’606 6.10 1102"120"" 11.69
VK12(KBBWri Tannka) “.5-"’08 x“067 10.5"‘10.8 10.81
VK13(Anruthapani- b.3=5.7 b.76 5.1=10.9 9.27
Kothapeta Cll-317)
VK14 (Dindriganm Ca=-69) 3¢0=5.5  4.61 10.6=12.1 11,16
VK15 (Duggirala Cl1i«325) bole=6,8 5 .67 6. 1= 9.9 7.85
VK16 (Kajpurdi) bho2=b,6 bhole2 10.1=10.4 10.27
VK1@ (armoor Cll-32%) be3d=lt,7  4.50 8.0-8.1 8.09
VK18(Go L. Puram-1) 3¢3-5.3 W40 6.5-8.6  7.45
VK19(Tekurpeta) 3e74,6 b, 22 9.5=10.5 10,05

(Cont-d ese )



41

No.of secondary Length of secundary

fingers per plant finger (om)
Types

Range Mean Kange Mean
VK1 (Chayapasupa) 18.8-21.0 19,84 5.5=7.1 6.10
VK2 (Kuchupudi) 13:5"‘21-8 19-83 7.“"1001 5.6%
VK3 (Kodur) 10,0=21%  16.96  3.6=7.k 5,92
Vi (GoLePuran-II) bo6-25.4 15.81 4.1=8,0 5.92
VK5 (Mannuthy Local) 3.0=26,3 20,89 6.0~7.8 7.16
VKS (Nandyal) 22,5=15.%  19.55 6.0-6.9  6.58
VK7 (knruﬁla.pani- 8.7"19.0 15.76 507'7-8 6.70

Kothapeta)
VKB (Amoor) 1‘.“‘25.8 ‘9083 708“8.9 8025
VK9 (Duggirala) 10.95-21,.8 18.00 5.8-6,8 6.37
VK10(Ama1apuram) 11.5"31.8 18086 1’07‘70“ 601?
VK11(Vontimitta) 15.7=18.1 16.77 5¢3-8.8 6.6
Kothapeta Cll=317) )

VK14 (Dindrigas Ca-69) 11.8=20.8 16,25 B.4=5,6 7.41
VK16 (Rajpuri) 7 "‘6.‘5 "10?0 L, 2"007 k053
VK17(A1'I00!' Cll~32‘t) 6-7“'902 7086 “09"502 50%
VK18(G. L. Puran=I) 6.0-10.6  8.27 3.8-6.1 L T4
VK19(Tekur‘peta) 508"903 9.16 5.“’6.2 5‘80

(Contd .es )
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Girth of primaxy Girth of sec ndary

Tyoos lem) Tlomy

Range Mean Range Mean
VK1 (Chayapasupa) Je2=12.3 10.5% 6.7-7.1 6€.83
VK2 (Kuchupudi) 8ele=12.5 10.3%  7.0-7.7 7.0
VK3 (Kodur) 8e1=10.9 971 5.3=7.1 6.1
VK4 (GoLe.Puran=II) 8e5+9.9 Je28 6.4=6.3 6.76
VK5 (Mammuthy Local) 7+2=8.5 7.86 5.2-5.9 .52
VK6 (Nancyal) 8e0=10.7 9¢36 6.5-7.2 06.75
VK7 (Aaruthapaoni- 8.3-9.3 B 0.3+7.5 6.79
VARG whwivc 4 S 849-10.7 .67 6.7-7.6  7.00
VK9 (Duggirala) Je2=10.4 Fe76 6.2=6.7 6,50
VK10 (Amalapuran) 6.6~-8,3 7.53 4.8-5.3 5.10
VK11 (Vantioitta) 8.8-1041 942 6.0-7.3 6.28
VK12 (Kasturi Tanuka) 849-10.8 Yelt2 6.6~6.7 6,66
VK13 (Amruthapani- 9e1=10.9 10.27 6.2-6.9 6.47

Kothapeta Cll=317)

VK1 (Dindriganm Ca=69) 6.6~ 7.5 7.07 4.9-5.8 5.40
V15 (Duggirala Clle=325) 7.6-10.7 M0 6.4-8,8 6.97
VK16 (Rajpuri) 8e9=9.2 9O 6.2-6.7 6.3
VK17 (Armoor Cll-32k) 7.9=8.2 8.06 6.0-6,3 6.15
VK18 (G.L.Puran-I) 7+33.8 Be76 5.3=7.7 6.53
VK19 (Tekurpet:) e 1= e De23 OG=6,7 6.5

(Contd .. )
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Yield of green turmeric

per aectare
Types (kg)
Range Hean
VK1 (Chaysposupa) Lh010-55295 50086.8
VK2 (Kuchupudi) 33316-47361 +1371.5
VK3 (Kodur) 18628-53038 17535
VK4 (GoLePuran=-II) 14878-56076 39166.7
VKS (Mannuthy Local) 37222-39010 3173.2
VK6 (Nandyal) 20521=54375 35989.6
VK7 (Aaruthapani- 1826047101 32847.2
Kothapeta) i
VK8 (Armoor) 793 49115 33858.2
VK9 (Duggirala) 13212-41962 28663.2
VK10 (Analapuram) 16753-32118 25312.5
VK11(Vontinitta) 13190609 27882.0
VK12(Kasturi Tanuka) ¥969-37813 2¢716.7
VK13{(Anruthapani= 1201-22899 15316.,0
Kothapeta Cl1-317)
VK4 (Dindrigan Ca~69) 1%028=-19601 16319.5
VK15(Duggirala Cl1-325) 71883121 16145.8
VK16 (Rajpuri) 8108=-185k2 1385%.2
VK17 (Armoor Cll- 32k) 10972-12066 11510.%
VK18(G. L. Purau=I) 417-14080 687, 5
VK19(Tekurpeta) 307z« 27 6632.0
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The roots were smooth and fleshy with tuber
like ends. 7The number of roots per plant ranged from
by to 97 and the length from 9.6 to 15.5 enm,

The underground rhigsomes wers elongated, thick,
branched and were of deep yellow to orange yellow in
colour. They were divided slon; their length by means
of cirocular scaly ring like nodes. The central ovoid
corms developed at the base of the plant is known as
the mother rhigome. From the mother rhisome primary
fingers and from the primary, secondary fingers were
developed. Teritiary fingers were also often produced
from the secundary fingers depending on the types,
Each plant produced & to 7 primary and 8 to 21 secondary
fingers. The length of rhizowes varied frou 8.+ to
12.6 om in mother rhisgome, 7.5 to 12.1 cem in priuary
fingers and 4.5 to 8.6 em in secondary fingers.

The leafy aerial shoots which developed from
the teruinal bud of rhigomes were covered by successive
leaf sheaths and grew to a height of 22 to &1 en.

The leaves vere simple, large, broasdly lanceolate,
bright green in calour, smooth on both sides and acute
at both ends. The leaf petiole was of 22 to 39 en
long wnereas the length and bresdth varied from 50> 700m

md 135 & (77 e
Amapeetinly. Four to seven leaves werg jroduced



in a tillier.

The yellowish white flowers were borne on a
compound spike which arose terminally on the leafy
shoot. The bracts were large siged, grecnlsi white,
the upperaost tinged with pink and were spir:lly
arranged. The inflorescences were of 7.8 to 17 en
long and the lower bracts enclosed 18 to &1 flowers
which opcned in succession. The length of inflorescence
st:1k varied from 8 to 38 em.

.The flowers were hemaphrodite, oracteate and
bracteoclate, Calyx tubular and short, dividing avove
into three short teeth; corolla tube funnel shaped
having three ovate or oblong lobes; stazens epipetalous
arising from the throat of the corolia tube of six in
two whorls., Of the three stamens in the outervhorl,
one vas suppressed and tne otiwer two were reducec to
staninodes. Jf the inner whorl, the posterior stawcen
was fertile, and had a prominent two lobed anthax having
broad comectives projected beyond the antier. The other
two were sterile, petaloild and fused together to form
a 'labsllum’, the most conapicuous part of the flower,
Jvary was inferior trilocular with axile placenta.
dtyle was elongated and slender lying in the channel






PLATE « II1 Flower of turmeric developing
from the inflorescence






PLATE - V. T.8. of uvary showing PLAYE - IV Turmeric flower -~ see
plecentation the twc stamens reduced to
stauinodes andi axile
Placencation.






PLATE - V11,

An serlial view of turmeric

flower ~ see the fertile stanen
and the two anther lobes and broad
connectives, stigaa projecting
abaove the anther.

YL.I8 - VI.

vart of turmeric flower
shoving the style fertile
stanen and stigmea.






v
of the fertile stamen and sigma was projected above

the anther and two lipped. Frult was a capsule with

numerous and arillate seeds.

1.2.1 Helght of plant

The data on height of plant showed highly
significant differences among the types (Table 2).
Of the 19 types, VK1, VK6, VK2 and VK8 with 41.1, 40.24,
39.75 and 39.67 cm respectively recorded significantly
higher height than that of VK16, VK15, VK18, VK19, VK11,
VK17, VK10 and VKtk. The height was least in the type
VK1 (22.05 cm), followed by VK10 (23.48 cm) and VK17
(25.2% cm). The type VK5 with a height of 38.15 cm
ranked qgventh among the types.

1.2.2 MNugber of tillers per plant

The data on number of tillers per plant showed
no significant differences among the types (Table 2).
Of the 19 types, VK5 with 3.7 tillers per plant ranked
first and it was followed by VK2 (3.08) and VK1 (2.85).
Tiller produdtion was comparatively poor in the types
VK14 and VKB which recorded an average of 2 and 2,08
tillers per plant respectively.
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Table 2, Growth characters of turmeric types

(Mean walues)
Gernina~- Height lo,of No.of length
Types tioan of tillers 7roots of

percen= plant per per root
tage (em) plant plant (cm)

VK1 (Chayapasupa) 89,06 #1.,09 2.85% 93.85 .41
VK2 (Kuchupudi) 85.38 39.75 3.08 89.k3 12.30
VK3 (Kodur) .11 37.56 2.1% 86.67 13.35
Vi (Go L. PUI'BE’II) 91.12 39030 2030 85-80 ‘2.52
VKS (Hannuthy Local) 85070 38.15 3070 97.“7 1“.“5
VK6 (Handyal) 8,6 WO.21 2.95 80.,2% 13.82
VK7 (Aaruthspani- 88.62 37.46 2.45 75.22 15.20
Kothapeta)
VKB (Armoor) 88,13 39.67 2.2% 75.93  11.9%
VK9 (Duggirala) 77.82  39.11 2.93 88.85 15.4%5
VK10 (Aualapuran) 88,02 23.M8 2.2% 53.40 13.51
VK11 (Vontimitta) .52 26,16 2,08 66.70 13.70
VK12 (Kasturl Tanuka) 85.19 36.82 2.53 H3. 7% 10,31

Kothapeta Cl1-317)
VK14 (Dindrigam Ca—g‘) 89,23 22,05 2.00 58,38 12.88

VK15 (Duggirala Cl1=325) 87.50 31.23 2.75 71.00 11,70

VK‘S (G.L.Purm-l) 8?025 30.8‘.' 2.53 !‘7081't 10055

VK19 (Tekurpeta) 7017  27.73 2.90 47,07 10.57
Lt ] =¥ " e .

B value 208 10038 "0023b 3:28 5022

C-Do (P » 0.05) 9.29 5.“5 ad 27060 2008

»e Sgnificant at 14 level
N5 Kot significant
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1.2.3 Humber and length of Ioots

The data on nuiber and length of roots furnished
in Tasle 2 indicated highly significant differences
amony the types,

Maximuiz number of roots per plant was produced
in the type VK5 (97.47), followed by VK1, VK2, VK9, VK6,
VKU and VK15 with 93.85, 89.43, 88.85, 80.24, 75.93 and
71.0¢ roots resiectively. The above types were on par
with each otiier and the type VK5 recorded significantly
more number of roots than the rest of the types. koot
production was gcomparatively poor in the types VK12
(43.74) and VK16 (W+.93).

The type VK9 with 15.45 om ranked first in
root length and it was followed by VK7, VK5, VK1, VK6,
VK11 »nd VK10 with 15.20, 105, 1.1, 13.82, 13.70
and 13.51 cm respectively. They were on par with each
other -nnd the type VK9 produced significantly longer
roots thon the rest of the types. The type VK16 produced

shorte:zt roots (9.57 cm) emong the types.
1.2.% Lgaf characters
1.2.%.1 Number of leaves par tiller

The data on leaf production per tiller and per
plant sresented in Table 3 showed highly significant
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difforences anong the types. The number of leaves

per tiller was maximum in the type VK (6.93),
followved by VK6 and VK1 (6,36 each), VK7 (6.32) and
VK3 (6.31). 7They were on par wvith each other. The

type VXh produced significantly more rumover of leaves
per tiller than the rest of the types. The leaf
production in tillers was poor in the types VK17 (4.33)
and VK19 (4.71)e The types VK2 and VK5 had 5.87 and
5.98 leaves per tiller respectively.

Te2:0.2

The type VK5 with an average of 20.65 leaves
per plant ranked first and was significantly superior
to the rest of the types., This was closely followed
by the types VK6 (16.79), VKi (18.13) and VK2 (18,08)
which were on par with each other and the type VK8
produced significantly more number of leaves than the
rest of the types. The number of leave: produced per
plant was minluum in VKt (11.20), followed by VK10
(1125) and VK11 (11.54).

1.2.4.3 Jlenzth of petiale

The lengti: of petiocle was nmaximum in the type
VKS (38.8% cm) and 1t was followed by VK7 (33.97 em)
VK1 (33.93 cm), VK2 and VE+ (33.58 cum each), VK3(33.05 om)



Table 3. iLeaf characters of turmeric types

(Mean values)

No.of Ho.of length Length ISreadth leafl

Tyves " leaves leaves of of (cm)  area

per per petiole leaf index
tiller plant (cm) (cn) (1 xb)
VK1 (Chayapasupa) 6.36 18.13 33.93 68.45 16.75 1127.8
VK2 (Kuchupudi) 5.87 16.08 33.58 66.62 17.01% 113.8
VK3 (Kodur) 6.31 13.97 33.05 65.76 16.61  1091.0
VK4  (G.L.Puram-II) 6.93 15.9% 33.58 66.67 16.66  1094.5
VKS (Manmuthy Local) 5058 20.65 38.8% 66,05 15.36  1014.7
VK6 (Nandyal) 6.36 18.77  31.87 67.16  17.44  1169.8
VK7 (Amruthapani kKothapets) 6.32 15.08 33.97 70. 3% 17.23 121h.3
VK8 (Armoor) 5.92 13.32 32.97 66, 16.42 1091.6
VK9 (Dug:irala) 5«90 17.29 7 65.49 16.87 1103.6
VK10 (Analapursa) 5.00 11.25 22.52 60.27 15.28 923.6
VK11 (Vontinitta) 5495 11.5% 24,93 62,36 17.05  1106.0

(Contd eo. )

6%



No.of Mo.of length lLength Breadth Leaf
Types leaves leaves of of (cmd area
per per petiole leafl index
tiller plant (cm) (cm) (1 xb)
VK12 (Kasturi Tanuka) St 13.86 29.32 58,00 15.90 929.b
VK13 (Aoruthapani Xotnhapeta Cl1l-317) 6.08 16.60 30.61 02.9%  17.49  1104.95
VK% (Dindri g Ca=69) 560 11.20 21.75 60,13 14,56 876.0
VK15 (Duggirala Cli-325) Se10Q .85 30.79 56.95 15.67 898.95
VK16 (Kajpuri) 52 .36 28.48 63.}  16.44 1040.9
VK17 (Armoor Cli-3o%h) h.33 13.02 25.23 50.19 13.87 636.6
VK18 (G.L.PuromeI) 4.92 12,45 29.15  55.63 15.77  881.7
VK19 (Tekurpeta) .71 13.66 26,30 53.62 16.03 860.7
"#1 value 5.63°  5.687 u.33"  6.0F 3.2 5.
CeDa (P = 2.0%) 0.78 0. 5.98 6.25 1.5% 165.90

«* Sdonificont at 14 level

0G
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and VKB (32.97 cm)s. The above types were on par with
each other and the type VK recorded significuntly:
greater petiole length than the rest of the types.
Leaves having comparatively shorter petioles of 21.75
and 22.52 cm were produced in the types VKik and VK10

respsgtively.

Te2.b.4  Langti of leafl

The lengtn of leaf was maximun in the type
VK7 (70.3+ om) followed by VK1 (68.45 cm) and VK6
(67.16 cm) and they were an par with each other, The
type VK7 produged significantly longer lcaves than that' "
of VK16, VK13, VK11, VK10, VK14, VK12, VK15, VKi¢, VK19
and VK17. ZThe type VK17 procduced the shortest leaves
(50.19 ocm) among the types. The type VK: and VKS
regorded s leaf length of 66.,6C ond 66,05 cu respegtively.

1.2.%.5 Breadth of leal

Leaves having maximum breadth werc produced
in the type VK13 (17.49 cm), fallowed by VK6 (97.44 om),
VK7 (17.23 ca), VK11 (17.05 cu) and VK2 (17.01 enm),
They were on par with each other and the type VK13
produced significantly broader leaves than that dif‘
VK12, VK18, VK15, VK5, VK10, VK14 and VK17. The oreadth
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of leaf was least in the types VK17 (13.87 cm)
followed by VKt (.56 cm).

1.2.4.6 Jgaf prea index

The type VK7 with » leaf area index of 121h.3
vas significantly superior to VK16, V¥K§, VK12, VK10,
VK15, VK18, VK1, VK19 and VK17, This was followed by
tae type: VK6 (1169.78), VK2 (11 }.86), VK1 (1127.8),
VK11 (1106), VK13 (1104.5) and VK9 (1103) which were
on par witii each other. &Smualler leaves were produfed
in tae types VK17 (696.6) and VK19 (660.7).

1.2.5 Elowering

The data on flovering characters are furnished
in Table &, The data were not subjected to stutisticsl
analysis as faw types had not flowered.

Anong the 15 flowered types, the percentage of
flowering varied from 95.28 to 1.2 per cent with the
paximun in VKt ond the minimum in VK16,

The tillers were found to flower ounly in tne
case of two types viz., VK10 and VK1+, Tue length of
inflorescence stalk varied widely from ¢ to 38 em with
tie maximwa in VK13 and the minimum in VKj,

VK16 with 17 em ranked first in inilorescence
length and it was followed by VK16 (15 cz) and VK19(1%.5em).



Table b4, Flowering characters of turmeric types

(Mean values)

length Length lio,of Percen~ rergen=-

Types of inflo- of flowers tage of tage of
» rescence inflo- per in- flower- flowe
gtalk resgence flores- ing ering

(cm) (em) conce tillers
VK1 (Chayapasupa) 30«50 1%.006 26.00 | 2.9
VK2 (Kuchupudi) NF ey ¥ NF KF
VKb (G.L.Puram=11) NF vy NK RF WF
VK6 (landyal) 295.00 13.20 22.00 N 2.9
Kothapeta)

VKB (Armoor) NF ¥ NP NF NP
VX9 (Dugiirala) 35.00 13.80 32.00 N 3.3
VK10( Amalapuran) 27.30 12.10 15.70  72.% 92.7
VK11 (Vontizitta) 27 .40 11.60 16,00 N 17.4%
VK12(Kasturi Tanuka) .00 13.90 22,00 N 1.6
VK13( Azruthapeni- 8,00 11.00 h2,00 N 2.3

Kothapeta Cll-317) ~
VKb (Dindrigan Co=69) 27.61 12.86 15.70 69.6 95.3

VK15(luggiraia Cll«325) 21.50 12.50 34,00 N 1.9
VK16 (kajpuri) 18,00 15.00 26.00 N 1.2
VK17 (Armoor Clie3oh) NF " NF NF HF

VE18(G, LePuran=-1) 21.00 17.00 1,00 N be3
VK19{Tekurpets) 20,50 .50 34,03 N 6.1

KF Plants not flowered
R Tillers not flowvered
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8hortest inflorescaence was produced in VES (9.8 em).

The number of flowers per inflorescence varied
froa 15 to 42 with the maximunm in VK13 and the uinimum '
in VK11, \

1.2.6 ghiszawe characters
1.2.6.1 Hotuer rhizome

The data on wother rhizome characters are
presented in Taovle 5. Siguificant variations were
noticed with regards to the length, Jirth and number of
nodes :nd interno_dal lengtn of mother rnizome anong

tiie ¥ 0es,

The type VK16 (12,56 en), followed by VK13
(12.46 cm) recorded the maximum lengtn and were signi-
ficantly superior to all the otiler tyoes excaept VK1,
VK12, VK2, VK3. VK7, VK9 and Vk+. The length of wother
rhizome was least in tae type VK (5.4 cu). The type
VK5 (10.53 cem) ranked 1ith among the types.

Of the 1Y types VK2 and VK13 witah an average
of 15.2% and 15.:3 nodes respectively recorded the
paximum number of nodes and thay were signifieantly
superior to VK6, VK17, VK7, VK5, VK11, VK1 and VK10,
Miniomur number of nodes was produced in tie type
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Table 5. Mother rhizome gharacters of turmerid types
(Mean values)

Length Ho,of internodal Girth at

Types (em) nodes distance centre

{cm) (cnm)

VK1 (Chayapasupa) 12. 19 b8 G.5% 16.82
VK2 (sucimgpuci) 12,06 15.2% 0.80 17.09
V&3  (Kocur) 11.89 .12 0.84 17.25
Vi (dolePurameil) 11.25 13.82 0.8% 16.11
VK5 (Mannuthy Local) 10.93 12.82 0.81 1,79
Vi6 (Handyal) 10,45 13.26 0.78 1%.93
VK7 (Aaruthapanie 11.62 12.64 .91 .61

Kothapets)
VKB (Armoor) 10.6M4 oo lels D72 15.96
VK9 (Duggzirala) 11.57 14,21 .82 16.56
VK10 (Azalapuram) 8.81 11.28 377 13.21
VK11 (Vontizitta) 10.77 12.69 0.89 15431
VK12 (Kasturi Tamuka) 12.12 13.58  0.87 17.17
VK13 {Amruthepanie 12.46 15.23 0.81 16.66
Kothapeta Cl1-317) -

VK (Dindrigem Ca=69) 8,40 12. 11 G770 12.26
VK15 (Luggiraia Cll-325) 9,83 14,61 C.68 1, 11
VK16 (Hajpuri) 12.56 14,23 0.85 16.63
VK17 (Armoor Clle=32%) 9.8 13.21 e 76 1.8
VK18 (Gel.Purame=I) .69 1%.17 0.71 13.28
VK19 (Tekurpeta) 10.5% .13 0.77 12.58
P yalue 5,63~  2.60°°% 2.13 1.2

CoeDe (P = 0.095) 1.45 1.61 0.12 1.5%

e

*+ 3ignificant at 14 level
* Significant at 5% level
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VK1 wita th48 nodes renked fourth among the types.

Tae internodal length of motaer riizoae
voried from 0.66 to 0.91 em witih the minlimaz in VK15
and paximus in VK7. The type VK7 recorded significently
longer intemode than that of VK6, VK10, VK19, VK17,
Vi, Vito, VKb and VK15, The types VK1, VK3 and Vi
wita an internodal lengtin of 0.8k cm ranked fifth while
VKY with (.81 e ranked seventh asong the types.

The maxlmam girti: was noticec in thie type VK3
(17.29 cz), followed by VK12 (17.17 ca) and VK (17.1cm).
They were on par with each otuer and were significantly
superior to all the other types except VK1, VK13, VK16,
VK9, Vik and VKb, The girth of mothier rhilzome was
least in VK17 (11.48 ca) foliowed by VKib (12.26 au).
The type VK5 (14.79 en) ranked 12th asong the types.

1.2.6.2 Flngex charactors

1.24602.1 Erlaary fingers
The data furnished in Table 6 showed highly

sig:ificant differcnces among the types with regard
to the number of fingers, nuumber of nodes, length,
internodal distnce and girth of fingerc.

Arong the types VK5 wAth an average of 7.2h
primary fingers runked first among the types, and 1t



Table 6. Characters of rhizome (Finger-primary)
(Mean values)
N
per per dista~ niddle
plant finger ?ce (cm)
(cm)
VK1 (Chayapasupa) S5e3 11.51 12,10 1.05 10.5%
VK2 (Kuchupudi) 5.79 11.90  11.78 1.0  10.3+
VK3 (Kodur) S 10. 11 11.30 1.11 9.71
VKb  (G.L.Puram-II) 549 1095 10.81 0.78 2428
VK5 (Mannutid Loeal) 7.2 11,3} 9.90 0.88  7.86
VE6 (Nandyal) Se39 10,45 11.00 1.01 7.36
VK7 (Asruthapani- 5e20 10,2+ 11,06 1.08 8.9
Kothapeta)
VK8 (Arumoor) 6.39 11.52 1.1 0,96 .67
VK9 (Duggirala) 6.10 10,95 11.69 1.05 .76
VK10 (Asalapuraa) 5.03 9.78 10,69 1.09 753
VK11 (Vatinitta) 513 10.7% 11.00 1.02 Joh2
VK12 (Kasturi Tanuka) b.67 10.77 10.81 1.01 .62
VK13 (Amruthapani- 4%.76 9.87 9427 0.9 10,27
Kothapeta Cl1-317)
VK1 (Dindrigam Ca-69) b.61 10.15 11.16 1.09 7.07
VK15 (Duggirala Cl1le325) 5.67 7490 7.55  0.79 9.0
VK16 (Rajpuri) b2 9.10 10.27 1,08 9.0
VK17 (Armoor Clle32h) .50 9.19 8.09 0.89 8. 06
VK18 (G.L.Purac=I) b 40 9,18 7.45 0.82 8,76
VK19 (Tekurpeta) h,22 10.07 10.05 0.98 Fe23
'F' value 2.55 © W66 6,26  6.81 3.91
CuDe (P = 0.09) 1.1 1.08 1.51 010 1.33

*¢ Significant at 1+ level
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was closely followed by VKB (6.39), VK9 (6.1)

and VK6 (5.9%). They were on par with each other

and type VKS had significantly more mumber of prinary
fingers than rest of the types. The number of priaary
fingers vas least in the type VK19 (4.22), followed
by VK18 (+.39) and VK16 (4.43). The types VK2 (5.8),
VK3 (5.73), V& (5.49) and VK1 (5.34) ranked firth,
sixth, eighth and nineth respeftively among the types,

The mumber of nodes in primary fingers wvaried
from 9.1 to 11,9 wvith the minimum in VK16 and maximum
in VK2. The type VK2 was significantly superior to
all the other tyoes except VK8, VK1, VK5, Vib+ and VK9
which recorded an average of 11.52, 11.51, 11.34,
10.9% and 10.95 nodes respectively.

The lsngth of primary fingers varied from
7.4% to 12.1 en among the types with the maximum in
VK1 and the minimum in VK18, The type VK1 produced
significantly longer fingers than that of VK16, VX19,
VK5, VK13, VK17, VK15, and VK18, The types VK2(11.78 cm)
VK9 (11.69 cm) and VK3 (11.3 cm) ranked second, third
and fourth respectively among the types,

Maximum internodal distance was noticed in



VK10 (1.09 cw), VK16 and VK7 (1.06 cm eacih). Thaey
were on par with each other and VK3 was significantly
superior to VK19, VE», VK8, VK13, VK17, VK, VKt

and VK15, Primary fingers with closer internades were
produced in VK15 (0.79 cm), VK18 (0.85 cm) and VK5
(0.88 cm)e The types VK1 end VKZ vith an internodal
length of 1.05 and 1.03 cm ranked fifth and sixth
respactively among the types.

Maximum zirth wvas notieed in the type VK1
(10.5% ca) and 1t was followed by VK2 (10.35 em) and
VK13 (10.27 cn). They were on par witn each other and
rogorded significantly more girth than that of VK7,
VK16, CK17, VK5, VK10 and VK. The girth vas least
in the type VKib (7.07 cm) followed by VK10 (7.53 om)
and VK5 (7.86 cum).

1.2.6.2.2 Sacondpry Lingers

The data on secondary finger caaracters are
furnished in Tavle 7. The data showed taat the types
differed significuntly with regards to the number of
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fingers, mumber of nodes per finger, length, internodzl

distance and girtih of fingers.

Maximum number of secondary fingers was produced

in the type VKS (20.89), followed by VK1 (19.83), VK2
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Table 7. Characters of rhigome (Fingeyr-sec.ndary)

(Mean values)
No.of No,of Length Inter- Girtn
Types fingers nodes (cm) 1nodal at
4 per per dista- middle
plant finger nee (cm)
(cum)

VK1 (Chw'{agasupa) '908’0 6. 16 6.10 0. 99 6.83
VK2 (Kuchuudi) 19.83 Ge61 C.0W 1,01 7.40
VK3 (Kocur) 16.96 Be11  5.92 Je 96 Gol#t
VI (G lePuraa=ll) 15.81 680  Hoye D.86 6,76
VK (Mannuthy iocal) 20.89 Bk 7,10 0.85 5.52
VK6 (liandysal) 19455 6.90 6.58 387 0475

rothapeta) §
VK9 (lug;ircla) 18.00 6,60 6.37 DB 6450
VK10 (Analayuram) 18.86 6okt 0.17 Ve99 5¢10
VK12 (Xasturi Tanuka) 10.71 Hedde 5el01 1.02 6.66
VK13 (Amruthzoande- 10. 71 De I H5e71 0.89 67

Kothapets 011-317) o
VK1 (Dindrigac Ca=b3) 16.2% 7.80 741 1.11 H o0
VK15 (Duggiral: Cllie325) 12.15 7.00 5.81 0e83 6497
VK16 (Rajpuri) 11,70 W52 W53 1,01 6.3
VK17 (Armoor Clie=32h) 7.86 627 5H.00 De81  Ge15
VK18 (GelePurcu~I) 8.27 674 o P Je73 6.53

1Y walue 297" 7,217 W82 4,827 4,157

Coele (P = 0.05) 7 o Ble 1.11 1.36 0.10 0.76

o Simificunt at 14 level



PLAL: « VIII Rhizome characters of the types =-
Kaxiur and Chayapasupa

PLATE - IX [Lhhirome cheracters of the types =
Nandyal and G.Le.Puramn-II.






PLATS = X FHhigome characters of the types -
RKuchupudi and Mammthy lLocal.






and VKB (19.82 each). They wers on par with each

other and VK5 was signifiecantly superior to VK15,

VK16, VK12, VK13, VK19, VKI8 and VK17, Tae nuuber
of sae ndary fingers was minivnus in the types VK17
(7.86), followed by VK18 (85.26).

The maximum numoer of nodes wvas recorded in
the type VK8 (b8.67) among tae types and it was followed
by VK2 (E.61), VK5 (t.bls) and VK14 (7.8). The abuve
types were on par with each otner and Vi6 had signi-
flcantly more nuusber of nodes than the rest of the
types, The type VK16 (L,.57) had the least mumber of

nodecs,

Ihe length of secondary finger was maxioum in
tile type VA2 (L.64 o), followed by VK8 (5.24 cm),
VK1 (7.41 cu) and VK5 (7.15 cm). They were on par
wvith each other and VK2 was significantly superior to
all the other wypes except VK8 and VKik, The length
was least in the type VK16 (4.53 en). The types VK1
and VX3 recorded a2 length of 6.1 om and 5.92 cm

respectively.

The internodal distance varied froa 0.7 to
1.1 e with the maxirmu in VEKi+ and minioum in VK13,
The type VKib, was significantly superior to V13,



VK19, VK6, VKb, VK5, VK15, VK17 and VK16, The types
VK2 (1,01 em) and VK1 (0.99 cm) ranked third and
fourth among the types.

A maximunm girth wvas noticed in the type VK2
(7.4 cm) and it was followed by VK8 (7.0), VK1(6.£3 em),
VK7 (6.79 om), VK6 (6.7% cm)s They were on par with
eacn other and type VK2 was significantly superior to
rest of the types exeept VKB, VK15, VK1, VK7, VK,
VK6 and VXK12. The girth of secondary fingers was least
in tne types VK10 (5.1 em), followed by VA4 (5.4 cm)
and VK5 (5.52 cm).

The data presented in Table & shuved significant
differences among the types with regard to the incidence
of shoot borer, 'leaf spot' amd 'leaf bloteh'. Kone
of the types werc found to be resistant or tolerant to
shoot borer and leaf diseases infection.

Minimus incidence of sho,t borer infection
was noticed in the type VKS (18,1%), followed by
VK1 (32.7%) and VK2 (3.9%). They were on par with
each otiler axi VK5 showed significantly lower incidence
to shout osorer attack than the rest of the types, sShoot
porer infection was .aximum in the type VK18 (8w.54)
fallowed by VK17 (75.63) and VK16 (72.64).



Tshle U, Incidence of pests and diseases

(Mean values)
Percentuge Intensity of leaf
of shoot tdisense infootion+:
v T
Plante epot i ten
Vig (Chayap;zsuga) 32'7 (33'088) 2462 239
VKz  (auchumici) P9 (3He21) 2416 1.29
Vi3 (Kocur) 3.5 (37.17) 1.79 1.37
Vide (UolesUurnweii) k0.6 (37.58) 2.00 1.21
VXS (Mannuthy Loenl) 18.1 {25.18) 1.5% 1.10
VEb (liandyal) hibe (10,05) 2,05 2.51
VK7 (Aaruthapanie 93,5 (44,70) 2. 16 1.66
Kothapeta)
VK8 (Armoor) 37.1 (37.51) 3.35 1.22
VK? (Luggirala) b3.5 (41.28) 2.3 1.39
VK16 (Aualaursm) 7.6 (43.64) 2,76 1.1
VK11 (Vontizitta) 49,5 (Wee70) 3,53 149
VA13 (Auruthapande 4.5 (47.57)  2.69 1.4
Kothepeta Cll=317) .
VK1 (Ddndrigre: Cee=69) 3.7 (M1.01) 2,80 1.21
VK15 (bugidsada Cll=325) 61.6 (51.72) 2.86 3.62
VK16 (Rajouxri) 72.6 (50.k1) k07 1.66
VK17 (Armoor Clle3oh) 75.6 (62.37) 1e72 5e27
VKU (Gaieduran-I) Bh.5 (65.78) 2e57 3.69
V419 (Tekurpeta) 5349 (50.70) 1.57 540k
' value 1.91" 2.9 2.2
Celia (¥ B Ua9) 17.8 1622 080

+ fransfomed values within the brackets are obtained
aftcr effecting the arc sine transformation,

++ Maan wvalue: obtained after applyim;/xﬁ transforzation
= Ciznilicant at 1% level
* 544nilicant at 5% level



PLATE « XI Range of intensity of leaf apot
{Colletotriclug onppicd)

- hNi1

- ILignht
Modium

- Heavy

- Very heavy

Fwn-=0
t

PLATE -~ XI1 Range of intensity of leaf blotch
(Zaphrinas maculang)

0 « i1l

1 =~ Light

2 = Medium

3 = lioavy

L « Very heavy
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The minimum incidence of 'leaf spot' disease
was noticed in VK5 (1.5%) and 1t was followed by
VK19 (1.57). They vwere on par witih each other and
were signifienntly superior to VK1Y, VKb, VKB, VK11,
VK12 and VK16, The ineidenes of ‘'leaf spot' was
paxioum in the type VK16 (4,07) followed by VK12 (3.84)
and VK11 (3.53).

The incidence of 'lcaf blotcn' disease was
winimum in the type VK4 (1,16) and it was followed by
VK5 and VKib (1.21 sach). 7They were on par with each
othsr and recorded sijnificantly lower incidence than
the types VK1, VK6, VK15, VK18, VK19 and VK17. The
maxioun iicidenice was noticed in the type VK17 (%.27),
followed by VK19 (5.04),.

3. iield charactors
3.1 Gxeen twumerdc
3.1e1 Jdeld poX plob
The data on yield per plot furnished in Table 9
indicanted highly significant differences amon; the types,.

The type VK1 with an yield of 28.86 kg ranked
first and it was followed by VK3 (24.06 kg), VK2 (23.8% kg)
VY (22,56 kg), VK5 (21.99 kg) and VK6 (20.73 kg). They
were on par witn each other and VK1 was significantly



Table 9.

(Mean values)

Yield gharactars of turmeric types

Net yleld Curing
of green percen~

Projected gross
yield per ha.in kg

Types turmeric tage —
per plot Green Gured
(kg) turmeric  turmeric
VK1 (Chayapasupa) 28,86 15.84% 50086.8 7933.8
VK2 (Kuchupudi) 23.5% 17.23 #1371.5 712843
VK3 (Kodur) 2k, 06 15.87 W1753.9 6626.3
VK  (GoL.Pursn-II) 22,56 h.63 39166.7 5730.1
VKS (Mamuthy Local) 21.99 2,42 38173.2  8y58.4
VK6 (Nandyal) 20.73 W06 35989.6 5060, 1
VK7 (Amruthapanie 18.93 15.18 32847.2  4986.2
Kothapetea)
VK8 (Arumoor) 19.51 20,17 33854.2 6828,
VK9 (Duggirsla) 16.51 195.21 28663.2 4359.7
VK10 (Amalapurss) e b5 27.87 25312.5 7054,6
VK11 (Vantimitta) 16,06 18.66 27882.0 5502.8
VK12 (Kasturi Tanuka) 13.20 17.08 22916.7 391h.2
VK13 (Amruthapani- 10.55 16.02 18316,0 293}.2
Kothapets Cll=317) |
VK (Dindrigam Ca~69) PR 28.17 16319.5  4597.2
VK15 (Duggiralas Clle32%) 9.30 20.08 16145.8 32,1
VK16 (Rajpuri) 7.9 22.93 1385%.2  3176.8
VK17 (Armoor Cll=32h4) 6.6 19.12 11510.h 2200.8
VK18 (G. L.PurnmeI) 5.60 20447  9687.5 1983.0
VK19 (Tekurpeta) 3.83 22,68 6632,0 150k, 1
Pt value 5.e1°  338.8"° - -
CelDe (P = 0,05) 8.81 0.65 - -~

»* Significant at 14 level
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su,erior to the rest of the tyues. The yield per
plot was least in the type VK19 (3.83 kg), {ollowed
by VK18 (5.59 kg) and VK17 (6.6% kg).

3.te2 Jledd pox nectaxe

L

The ylele of green turieric por hecture was
paxiaws in the ty2e Vit (50086.0 kg),followed by VK3
(L1753.5 Kigdy VRAE (1371.9 kg), Vb (37160.7 Kkyg) and
VEL {38173e2 kgle <Lhe lowest yicld was recordec in
VK19 {6632.0 kg) auong the types.

3.2 Qured turmeric
3e2e1  Minug 2ergeentage

dgndy slgndficant varistion was noticed auung
tiie tyv.es with regards to the percentage recovery of

cured turueric {Table 8).

Adaxiaig euring jerccntage was recorded in ihe
type Vits (Eue174), Pallowed by VA13, (27.8745), VK16
(2e934)y VK19 (22.684) and Vi§ (22.42.5). Uf tne avove
tyves Vol and VR10 were on par with eaci other and were
simificantly superior to the rest, The curing percentage
was lenst in Vo (1h,064) followed by VK (1h.634),
ViZ (12.150) anc VK9 (15.21%).
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3.2.2 Xisld per hegtaxe

A conparison of yield of curcd produce per
hectare among the 19 typps is presented in Fij.1.
HMaximun yleld of cured turmeric per necture was regordec
in the type VK5 (8558.% kg) followed by VK1 (7933.8 kg),
VK2 (7128.3 kg), VK10 (7054.6 kg) and VKB (682t.b kg3).
The yield of cured turaeric per hectare wac least in the
type VK19 (1504.1 kg), followec by VK16 (1983 kg) and
VK17 (2200.8 kg).

4. Chemical constitusnts

Data prescnted in Table 10 and 11 showed highly
slgnificant variation in oleoresin and curcuuin cuntent
anong the types and also among the cured and uncured
Samplies. A comparison of yleld of oleoresin per nectare
asong the 19 types is shown in Fig.2.

4.1 Qleoresin

Ihe data indicated that the uncured samples had
significuntly higher content of oleoresin than that of
the cured samples. Maxirmm difference in oleoresin content
between uncured and cured samples was noticed¢ in the type
VEY (3.4 %) and the mindmua in VK3 (0.224).
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Table 10. Yield of oleoresin in turmeric types

(Mean vzlues)
Oleoresin content Yrojected
(on dry weight besis) gross yield
Types of oleore~
Cured ~ Uncured oyl
s?gg es sa?§§°8 (kg)
VK1 (Chayapasupa) 12.87 .60 1021.1
VX2 (Xuchupudl) 1%,.53 16.35 1033.7
¥K3 (Xodur) 14,95 15.17 990.6
VKb (G.Le.?uram=Ii) 15.11 18.85 883.6
VKY (Mannuthy Local) 17.18 19.30 1470, 3
VK6 (landyal) 16. 4 17.07 531.9
VX7 (Amruthapani- 13.81 1h,.72 688.6
Kothapetsa)
VKE (Aruaoor) .89 15. 11 1016.7
VK9 (Dugiirala) ™.92 15.26 650,
VK10 (Asalapuram) .22 16.63 1003.2
VK11 (Vonti.itta) 18.03 18.99 992.2
VK12 (Kasturi Tanuka) 12.10 1, 37 473.6
VK13 (Asruthapani- T o8 .71 Wk, 9
Kothapeta Cl1-=317)
VKt (Dindrigan Ca-69) 13.69 15.07 627.4
VK15 (Duggirsia Cl1-32%) 21.10 22.77 e T |
VK16 (Rajpuri) 17.35 17.10 551s 2
VK17 (Armoor Cll=32h) 16.5% 18.90 6k, 2
VK1t (G, L.Puram-I) 17.36 13.09 e 3
VK12 (Tekurpetsa) 16.60 19.2k 23,7
t = 6.50"‘ }l
'F' value 189.3°°  19.31""° --
C.be (P = 0,05) 0.h3 1.74 -

*+ Significant at 14 level
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In the case of both cured and uncured samples
the oleoresin content was maximum in the type VK15 and
it was significantly superior to all tne other t pes
and the least in the types VKi12 and VK1. Aazon; the cured
turoeric samples the oleoresin content varied from 12.1
to 21.1 per cent while it varied from 14,37 to 22.77
per cent in thie case of uncured samples. Aauvny the cured
sauples the type VK15 was closely followed by VK11
(16.03%), VK18 (17.36%4), VK16 (17.354) and VK5 (17.184).
0f the above types VK11 was significantly superior to all
the otuer types and while VK18, VK16, snd VK5 were on par
vith each other.

The type VK5 with 170.3 kz ser ha ranked first
in oleoresin yield and it was closely followed by VK2,
VK1 and VKE with a mean yield of 1033.7, 1021.1 and
3016.7 kg per hectare respectively. The yleld of oleoresin
per heciare was lecast in tae type VK19, (24+9.7 kg),
folloved by VK18 (3.3 kg) and VK17 (364.2 kg).

b.2 Curcwumin

The data showed that the uncured samples had
signii'lcantly highier eontent of curcumin than taat of
cured sauple. Tue differunce betwee: tile cured and uncured
sauples varied from 0.02 (VKihk) to 1.32 (VKY) per cent.
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Table 11, Yield of curcumin in turmeric types

(Mean values)
Curcumin content Projected
(on dry weight basis) gross yield
. of curcurdn
Types per
Cured Uncured hectare
samples samples (kg)
(%) (%)
VK1 (Chayapasuna) 3.75 3.96 297.5
VK2 (Kuchupudi) 4,83 4,87 k.3
VK3 (Kodur) 3.62 ho27 239.8
VK’-! (G.L.P\lra{n—II) 30“5 “050 197.7
VKS (l&*nzmthy local) 6055 7.32 560:6
VK6 (Nandyal) 2.98 3.68 150.8
VK7 (Asruthapani- 3.60 e 26 179.5
Kothapeta)
VKB (mmr) 3.01 3008 20505
VK9 (Duggirala) 2.33 3.65 101.6
VK10 (Analapuram) 2.61 2.68 184, 1
VK11 (Vontizitta) 3.55 b6 195.1
VK12 (Kasturi Tanuka) 3.38 b, 37 132.3
VK13 (Asruthapani- h,03 .69 118.2
Kothapet: Cll-317)
VKih (Lindrigaas Ca=07) 3.61 3.63 166.0
VK15 (buggiraia Cll=-325) 6,00 6.6 19%.5
VK17 (Arumoor Cll-32k) b,01 b,98 8843
VK18 (G.L.Purnm«-l) k““ “.29 5201
t= 5.(”*"
'F' yalue 226,2°7 210.1"" -
C.Do(i“ = 0.05) 0019 0021 -

= siguificant at 1% level



In the case of both the cured and uncured
samples maximum curcumin cuntent was noticed in VK5
amsonyg the tyves and 1t was significantly superior to
rest of the types. VKS whs closely followed by VK15
and had significantly higher content >f curcumin thian
all the other types.

Azong the cured samples tne curcumin contant
varied betwecn 2.33 (VKJ) ané 6.55 (VXY) per cent,
waile it varied between 2,68 (VK10) end 7.32 (VK:)
per cent in tihe case of uncured saszplez. The types VK2
“with s curcumin content of %.83 per cent rankec tuird and
it was closely followed by VK19 (4.35%), VK18 (L.14%),
VK13 (+.034), VK17 (&4.01%) in the case of cured samples,

The tyve VK5 with 560.6 kg per hectare ranked
first in yleld of curcumin and it wa: closely followed
by VK2 (3.3 kg), VK1 (297.5 kg), VK3 (239.8 kg) and
VKG (205.5 kgle The yield ofcurcunin per hectare vwas
found to be least in VK19 (65.40 kg), followed by ¥K18
(B82.1 kg) and VK17 (88.25 kg).

7. Soxrelation studles

The simple linear correlation coefficients
vetween the yleld p:r plot and differ-nt growth characters
ancd incidence of pest and diseases are presented in Table 12.



Table 12. Correlation coefficient for different variables

Variablas correlated Correlation
coefilcient
R ( ’r' 3
X X ’
Yield per Height of pl-nt + 0,634
Plot  imber of tillers per plant + 0,2217
Number of leaves per plant + o.uuo“"
uinber of leaves per tiller + Q. 592*
Leal ares index + O.?‘Mf’
Yetiole length + 0.688‘4
Lepgta of leaf + 0.8317
3readth of leaf + 0.556*

Lot charactersie
tumber of roots per pl:nt + €).813;M

Length of root + 0.6 "
Moter rhlgome charscters:
Length + 0.24008
Internodal distance + 0,32008
Gi:th st centre + 0.565"
Kuzdber of nodes + 0.1k§€s
?riinry finger charaecters: -
Girth at centre + 0.1»32“5
Lengta Jf finger + 0.681°"
Internadal distamce + 0,330
Intensity of shoot borer attack - 0.76?*‘
Intensity of 'leaf diseases! y
Leaf spot - C).hrk;)“"B

Leaf blotch - 07S

k8 HNot significant
*  Bignificnnt at 5% level
“«+  gignificant at 14 lewel
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It may be seen from the table that the height
of plant, length of leaf, breadth of 1 af, lesl area
index, petiole length, number of leaves .er tilier,
nuaver of roots per plant, length ¢éf root, length of
pricary fingers and girth of mother raigomes were
pusitively correlated with the yleld por plant vhereas
tiie intensity of shoot borer attack was negatively
correlated with the yleld,

The correlation of the yield p r plot with that
of 'leaf spot' and 'leaf bloteh' infectlion was negative,
but not signifienit, vaereas the nuader of tillers per
Plant, nmumoer of leaves per plant, int:modal distance,
langth and number of node: of mother rhigome, girth at
centrc and internodal distante of priasary {ing »r showed
no significant correlation wi:: the yield per plot.

6. ;uantdty and qualdty vaxdations at differont periods
oL maturity

The data on yleld éf turseric, .ercentage recovery
of dry p»roduce, oleoresin and curculn contents of
turmeric at fortnightly intervals from 165th to 270th
day of planting (till tae final harvest of the crop) in
four turueric types vis., Vild (G.L.uran-II, VK5 (Mamuthy
local), VK11 (Vontiaitta) and VK17 (Armoor Cll=-32k) are



Table 13.

Yield of green turmeric per plot at different
maturity periods

Types of turmeric

ey 2

3 t::” Mean yield/plot (3m“) in kg. Mean
lan GoLe Mannu Vontini- Arwoor

e ey ﬁ'ﬁ’ﬁw i Gnn

165 19.46 16. 7% .57 8.%0 1,79
180 23.29 23.07 18.7% 9.20 18457
195 27.75 25.50 20,75 e 20,83
210 30,04 29.35 22,78 10,0l 23.05
225 30,30 29.68 2,20 9.5 22492
2h0 31.50 32.952 2.85 2.86 24,68
255 31.96 33.57 25.70 10,12 25.33
270 32.9% ¥.50 26,78 10.59 26,20

'F' walue 10.50"

COD. ( P* 0.05) 303’

*» gignificant at 1% level



Table 1th. Yield of green tummeric at different
maturity periods
(Mean wvalues)

Types of turmeric

g::;ﬁgy Groas yield per ha. in kg.
in days
after GoLe Mamu iy Vonti- Araoor
»lanting urom-II  Local mitta Cll=32b
(VK ) (VKS) (Wki1) (VK17)
165 3376k 29062 25295 1583
180 Lol Je 0052 3253 15972
195 bs177 W 270 36020 16215
210 52152 5095% 39548 17430
225 52604 51527 38581 10527
O 687 5658 L3the2 17118
259 55E6 58281 W6 18 17569

270 57167 59895 Wol93 16365
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furnisied in Tables from 13 to 20. The trend in
perccentage recovery of dry produce, oleoresin ami
curcumin at various periods of maturity 1s presented
in Fig.3, Fij.h and Fig.5 respectively.

6.1 Xiald
be1.1. Green turmerig

The data presented in Table 13 shnowed that the
yield of green turmeric per plot increased with increase
in maturity and taat the periods of maturity had
significent influence on the yield of turameric.

larvesting on 270th day after planting Jave the
highest yleld of green turmeric par plot (26.20 kg)
followed by harvesting on 255th day (25.33 kg), 240th
(ck.68 kg), 210th (23.05) and 225th (22.92 kg) day of
planting. The avove periods of maturity were on par
with each other and harvesting on 270th, 29t and 240th
day after planting gave sig i icantly aigher yleld than
tiiat of 165th, 180th and 195th day after planting.
Harvesting on 165th day gave the least yield. Yield ver
plot on 180th and 195th day 3ave the least yiecld. Yield
per plot an 180th anéd 195th day of uaturity were on par
witl. each other,

The gross yleld per hectare of green turmeric
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showed the sane tyend as that of the yicld per plot
since these yields had been calculated from the yleld
per plot (Table 1%).

6.1.2 kIx oroduce

The data presented in Table 15 showed significant
differences in percentage recovery of dry turmeric among
the different periods of maturity.

It may be seen from the Fig. 3 tnat the drying
percentage increased with increase in maturiivy. The
drying sercentage increased from 10.8k to 17.45 per cent,
1.3 tc 24,26 per cent, 13.47 to 20.63 per cent and
12.56 to 21.45 per cent in the types VKh (G.L.Puram-II),
VK5 (Mamhuthy Local), VK11 (Vontinaitta) and VK17 (Armoor
Cl1~324) respectively during the period of 10Y days from
165th to 270th day of planting. A sharp increase in
drying percentage was noticed during the period frowm
165th to 180th day of planting followed by a dip during
the period from 180th to 195th day, a siaarp increase
during the period from 195th to 225th day and thereafter
a gradual increase towards the final harvest (270th day)
in all the four types. Maxlimum percentage recovery of
dry produce wvas recorded on 270th day after planting in



Table 15. Drying percentage at different maturity periods
(Mean v:luesa)

Types of turmeric
Maturity

E%:é;; Percentage recovery of dry produce Mean
Wiy e s
(VE4) (VK5) (VK1) (VK17)
165 10.8% 15.3% 13.07 12.56 13.09%
180 1347 1792 16. 1 1577 16.37
195 12.22 17.87 .79 13.84 14,68
210 1%.56 20.49 18.68 17.89 17.89
25 16.92 23,06 19. %% 20,97 20,22
240 17.08 22493 19.76 21.08 20.21
255 17,28 23.52 20.32 21. 3% 20,64
279 1745 24,26 20,63 21.45 20.9%
'¥' value 106.9"

Cele (P = 0005) 0.85

¢* gignificant at 14 level



Table 16. Yield of dry produce at different maturity

periods
(Moan v:lues)

Types of turmeric

p‘éggégy Gross yicld per ha. in Kg.
aftor 3L Hamiuthy Vonti- Aruoor
PLantlili  plram Il Local witts C11-324
(Vide) (VKY) (VK11) (VK17)
165 3062.2 W58, 1 }M07.2 1631.6
180 SWieo, 5 7978.% 525049 25507
195 5887.2 7911.0 5327.9 224, 1
210 75933 10840, 1 7387.6 Mt.2
225 £900.6 11682.1 7685.0 }65.7
<0 I30.5 129%5.8 8524.8 360845
299 256749 13765.9 9066 .4 3749.2
270 297941 14530.5 9591.5 3M3.2
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all the types studied. Out of the four types, maxinum
Grying percentage was noticed in VK5 (Mamuthy Local)
and the least in VK& (G.L.Puram-li) taroughout ticir
growth from 165th to 270th day after planting.

darveating on 270th day after planting gave the
highest percentage recovery of dry produce (20.9%4%) among
the periods of azaturity and it was significantly superior
to all the other periods of maturity except that on
225th, 240th and 2§5th day after planting. Drying
percentage recorded on 255th, 2b0th and 2:5th day after
planting were significantly higher than taat on 165th,
180th, 195th and 210 days after planting. Drying percentage
recorded on 210th day wvas significantly higher tiian that
on 180th, 195th and 165th day of waturity and that on
180th day was significantly higher than tiant an 165th day
and 195th day of usturity. The drying percentaye was
least on 165%th day (13.05%) of planting.

The data furnished in Table 16 showed that the
yield of dry produce increased with increase in uaturity
with the maxiosum on 270th day and the least on 16Y th day
of planting in all the four types siudied. However,
81light decrease in gross yleld per hectare of dry sroduce
was noticed during the period from 195tn 210th day of
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planting in the types Mamuthy Local and Ammoor Cllie3oh,
The yield of dry produce per hectare increased from

3.66 19 9.95 tonnes, b.M6 to .53 tonnes, 3.41 to .59
ton:es and 1.£3 to 3.948 tomnes in G,L.Purnm~.I, Mannuthy
Locsl, Vontimitta and Armoor Clle-32k respectively during
the period of growth from 165th to 270th day after
planting.

6.2 Chamigal constituents
6.2.1 Qdgoresin

Data from Table 17 showed significant variation
in oleoresin content among the different periods of
maturity.

The oleoresin content varied from 11.21 to 19.42
per cent in V& (Go.L.Puram=-I1)13.45 to 20.09 per cent
in VK5 (Mamuuthy Local), 12.50 to 1J.24 per cent in
VK11 (Vontimitia) and 14.13 to 20.37 per cent in VK17
(Amocor Cll-32h). It was higher during tne early stages
of growth upto 180th day of planting in all the tyyes
studied. Haxiomum oleoresin content was observed on
160th day of planting in all types except in VK11(Vontiasitta)
where it was on 165th day. The oleoresin content was
found to be least on 210th day after planting in the
types VK11 (Vontlaitta) and VK& (G, L.Puram-Il) whereas
in the other two typeajiru on 2k0tih day after planting.



Z2able 17. Ol@oresin cantent at different perioads of

maturity
{(Mean values)

Types of turmeric

Maturigy

periods Oleoresin content (%) Mean

fove

arter GoL. Eamruthy Vonti- Araoor

Planting i pageIl Local mitta  Clle32h

(VKh) {VKS) (Vk11) (VK17)

105 10.73 16 19.2% 18,67 18.27

180 15.42 20.0% 16.75 2.37 17.66

199 167 1617 15.63 .91 19.85

25 12.43 13.73 12.90 17.87 .26

240 13.81 13.45 13.31 .13 13.67

255 16,08 18.07 16.85 16.72 17.00
F' yulue 16476
Cobo (P = 0005) 1081

#» gignificant at 14 level



Table 16. Yield of aleoresin at different periods of
maturity
(Mean values)

Types of turmeric

2@5;“;? Grose yiclé ver he. in kg.
in days ——
alter Gelio Marmuthy Vonti- Arnoor
21latdng Purag-Il Local mitta Cll=324
(Vi) (VK5) (VK11) (VKy7)
165 Olce? 82240 65505 3“’109
130 1957.7 1602.8 04 1 517.6
195 26346 137 832.7 3346
210 tE1e2 1523.5 927.8 ik, O
225 11.63 1638.% 991.4 620.0
255 1°41.7 2487.9 1527.7 63 1o

&70 1.£1.0 260k 1617.6 780.7
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The percentage recovery of oleoresin was found tu
decrease cduring the period frus 185%0 210%&:1 after
Slanting aud thereafter an increase was notleed tiil
270th day in all the types except VK17 (Armoor Cll-3ch)
where zn erratic fluctuation was observed during the

period between 195 and 240 days after planting (Fig.h).

iHarvest.ng on 180th day after planting rccorded
the wmaxirmum percentage recovery of olsoresin asong tne
mnturity Jeriod. It was followed by harvesting on
270th day after planting and these st . ges of waturity
were on yar with cach other aud recorded siznificantly
higaer content of oleoresin than the rest of tiie stages
of peturity except on 165 days after pl-nting mesrded
signific.ntly hiher content of oleoresin than taiat con
125¢h, 210th, 229th and 240th cay after p1l aiting.
Harvesting on 195th day was sinific:ntly superior to
harvesting on 210th and 2W0th day after planting.

The data on yleld of oleoresin per hecltare at
various stages of uaturity presented in Table 1Y showed
naxium yield on £70th day: after planting in all the
types anc the least on 165th day after planting in all
the ty es except VK17 (Armoor Cli-32h) wher: it wzs on
199th day.
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6.2¢2 Quiguwalhd

The data presented in Table 19 showed signi~
ficant variation in curcumin sontent azang the different
period.: of maturity.

The curcuain content varied between 3.23 and
b.50 per cent, Y.66 and 7.32 per cent, 3.hk and b.bo
p'r cent and 3.97 and %,98 per cent in tae types VK4
(Go boPuram-I1), VKY (Mammuthy Local), VK11 (Vontiaitta)
and VK17 (Armoor Cll-32k) respectively during a period
of 10Y days froam 165th to 270th day of planting. The
curcumin content was found to be naximum on final harvest
of the erop (270 days) in all the four types, but showed
an erratic trend at different periods Hf maturity (Fiz.5).
Azong the four types, Manmuthy Local recorded the
maxisum curcunin content throughout the growth period
froa 165th to 270th day after planting.

Out of the eignt maturity periods harwvesting on
270t day after planting gawve the maximun curcunin content
(Y432 ver cent) among the zaturity periods and it was
signilicantly superior to thne rest of tae maturity
periods exceot thzt on 180th and 259th day after slanting.



Table 19. Curcumin content at different periods of maturity
(Mean values)

Types of turmeric

Maturity
periods Curcumin content (%) Mean
b o
r GoLe Mannu Vonti-  armoor
Planting oy raneIl x.ocaz.th:f mitta  Cll-32h
(VEW) (VK5) (VK1) (VK17)
165 3.61 6.72 3.88 W2 L.66
1890 lo. 24 7.1 k.13 .6k 5.0%
195 3027 6026 301’“ 3' 97 li»u?‘f
210 3.78 6,57 3.77 b.38 b,63
225 3.39 5.78 3.85 b,27 h,32
240 3¢23 5.66 4,18 be12 be30
255 3!79 6.93 k'}? h.83 ‘f"’g
270 b,50 7.32 L, 46 b, 98 5.32
W' value 9457
COD. (l’ = 0.05) O.'+2

=+ Bignificant at 1,. level



Table 20. Yield of curcumin at different periuds of
maturity
(Mean values)
Types of turmeric
Maturity
grég: Uross yleld per ha. in kg.
after
planting GoLe Mannuthy Vonti- Arnoor
Puram=I1 Local mitta Cli-32%
(Vs ) (VK5) (VK11) (VK17)
165 132.2 299.6 132.2 80.9
180 230.9 %69.7 216,9 1184
195 192.9 %35.2 183.3 8.1
210 287.0 685.9 278.5 136.3
225 301.7 686.7 295.8 MW8.0
240 301.7 732.7 356.3 .7
255 363.% 95349 396.2 181.0
270 W3.0 1063.6 »27.8 196




Harvesting on 165th, 195th, 210th, 225th -nd 2W0th
day were on par with each other and it was least on
195t ¢ny after planting.

The data on yleld of curcumin per hectare at
various stages of maturity presented in Iable 20 showed
maximun yield of curcumin an 270th doy after planting
ang tite least on 165th day after planting in all the four
types studied.



DISCUSSION



DISCUB 8ION

Due to the increase in demand of turmeric
both for internal consumption and for expor: the increase
in production and productivity of this crop is essential.
Therefore screaning of the types suitable for high yleld
and quality with due emphasis on disease resistance or
tolerance has been carried out. The possibility of
quality change at different periods of maturity is also
important for timely harvest with maximum benefit for
quality and quantity. The presont investigation conducued
on the above aspects 1s discussed below,

1. Growth characters
1.1 Germinatdon

The present study revealed significant variatiins
in germination percentage amaong the types. Maximum
geruination is noticed in the type Vih (G.L.Puram-II,
91.12%), closely folloved by VK3 (Kodur, 90.11%), VK18
(GeLePuram=I, 89.25%), VKt (Dindrigam Ca<69, 89.23%)
and VK1 (Chayapasupa, 89.06%), whereas the types VK9
(buggirala, 77.82%) and VK19 (Tekurpeta, 76.174) recorded
compnratively poor germination, A variation of 7% %o
95 per cent in germination had been recorded by
Subbarayudu g¢ al. (1976) in turmerioc.
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The variation in germination percentage amsong
the types under uniform soil and cultural conditions
may be due to physiologieal and storage conditions of

the seed rhizomes.

1.2 Mexrpiaoloxlenl charackers
1.2+1 Hdaiant of plant

dighly significant variations has been noticed
among the types with regard to the height of the plant.
Pillai (1773) noticed similar variation in jinger.
The height of plant is found to be muximum in the type
VK1 (Chayapasupa, 41.09 om) followed by VK6 (iiandyal,
W0.21 en), VK2 (Kuchupudi, 39.75¢m) and VKB (Armoor,
39.67 em), whereas the types VK1 (Dindrigam Ca-69,
22,05 om), VK10 (Asalapursm, 23.48 cm) and VK17 (Armoor
Clle32%y 25.2% cm) recorded comparatively lower height.
Under the uniform soil and environumental conditions the
variation in height auang the types may ve due to

genetic factors,

Highly significant positive correlstion has also
been noticed between tae yleld and height of plant and
it 18 in agreeuent with the findings of Purewal (1957)
who observec highly significant positive correlation in
colocasia. Pillal (1973) also reported similar result



in ginger. But no such work has been reported in case
of turwueric,

Tne increased neight of the asrial shoot may be
helpful for the better exposure of the leaves to the sun
and thereby increase the photosynthetic efficiency of
the plant which account for higher yield, This may be
the possible reason for the positive corrslation between
the yield and height of the plant.

1.2.2 Jumber of tillexs per plant

No significant variation 13 noticed with regard
to the tiller production among the types and this is in
conformity with the findings of Subbarayudu g% al. (1976)
who noticed similar result in turmeric types. The
tiller production is found to be maxizum in the type
VK5 (Mannuthy Local, 3.7) followed by VK2 (Kuehupudi, 3.08)
and VK1 (Chayapasupa, 2.85) which are found to be high
yielding types whereas it is found to be poor in low
yielding types such as VKt (Dindrigam Ca-69, 2.0) and
VK17 (Armoor Cll-32%, 2.1). However, the tiller production
i8 not found to be correlated with the yield. The
variatiaon in tiller production among the types may be due
to genetic factors as all the etier types are being grown

under uniform environmental omd&t;ms.

oA
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The date on the number of leaves both per tiller
and per plant showed significant differences smong the
types. Camparatively higher rate of leaf productian
both per plant and per tiller is noticed in the high
yilelding types like VK5 (Mannuthy Local) and VK1
(Chayapasupa) whereas the leaf production is found to be
conparatively poor in low yielding types like VK17 (Armoor
Cl1~-32%) and VK19 (Tekurpeta). The variation in leaf
production asong the types may be due to genetic factors
under uniform environmental conditions. It is quite
natural that when the number of tillers and height
increase, tine total number of leaves per plant also increases.

Highly significant and positive correlation 1is
also noticed between the yield and the number of leaves
per tiller vhereas the correlation between the yield and
the total number of leaves per plant is found to be not
significant. 7This may be due to the fact that in plants
vith more nuasber of leaves and less number of tillers
mutual shading of the leaves will be more. Under such
situation due to low photosynthetic area, the yileld is
likely to be low. The number of leaves per tiller is found
more important with regard to the yield rather than the
total number of leaves per plant. Pillai (1973) notioced



significant and positive correlation between the yleld
and number of leaves in ginger and similar resull vas
also reported by Shanuugas and Thamburad (1974) 4in
elephant foot yan.

1.2¢% [Leaf charagters

Highly significant wvariations asong the types are
noticed with regards to the leaf cgharacters such as length
of petiale, length, breadih and area of leaves. Tne leaves
having significantly longer petiocles are noticed in higher
yielding types such as VK5 (Manmuthy Local), VK1
(Chayapasupa), VK2 (Kuchupudi) and Vi4+ (G.l.2urap-II).

The correlation studies revealed significant and
positive correlation between the yield and leaf characters
such as petiocle length, leaf length, leaf breadth and leaf
area index. 7This may be due to the fact that the leaf
characters have direct bearing on the photosyntihetic
efficiency of the plant. The higher petiale length will
definitely be helpful for better exposure of the leaf to
the sun. The other factors direotly increase ths photo-
synthetic area and thereby increase the rate of
photosyntiueslis which aecounts for higner yicld.



1.2.5 Qook charagters

The root characters such as the number and
length of roots showed significant variations asong the
types. Highly significant and positive correlation has
also been observed between the yield and root characters
such as root length and nuaber of roots per plant. 3oth
the number and length of roots are found to be higher in
high yielding types such as VK5 (Mannuthy Local) and VK1
(Chayapasupa) wheregs the musber and lenyth of roots are
found to be miniimum in the lower ylelding types such as
VK18 (G.L.Puram=I), VK19 (Tekurpeta), VK16 (L.ajpurl) and
VK17 (Armoor Cll-32k). In the types with longer and more
nusber of roots there will be bettor absorption of
nutrients from a larger area which may perhaps account
for the positive correlatian between tine yleld and root

characters.

1.2+.6 Rhizome charagters
1.2.6.1 Mother rhizome

The data on mother rhigowe characters such as
length, ;irth, number of nodes and intemmodal length
showed signilicant variations among the tyses. The
characters such as the length, mmber of nodes and internodal
distance are found to be not correlated with the yield



whereas the girth at centre is found to be positively
correlated with the yleld. The positive correlatdon

of the girth of mother rhisome with yileld is quite
natural because of higher weight due to higher girth.
Girth of mother rhiszome at centre is found to be higher
in the case of high yielding types such as VK3 (Kodur),
VK2 (Kuchupudi) and VK1 (Chayepasupa) wiereas it is
miniianm in the low ylelding type VK17 {(Arwoor Clle3ich),

The wvariation in mother raisome characters auong tie types

may be due to genetic faotors.

1.2.6.2

Hignly significant wvariation asong the typea is
noticed with regard to the finger characters such as the
muver of fingers, number of nodes, length, internodal
distance snd girth of fingers. The primary finger
chiarocters such as the girth at centre and the internodal
distance are found to be not correlated with the yield
vhereas the length of the prinary fingers is found to de
positively correlated with the yield. Comparstively
longer primary fingers are found %0 be produced in higher
yielding types such as VK1 (Chayapasupa) and VX2{Xuchupudi)
whereas shorter primary fingers are found to be produced
in lower ylelding types such as VK16 (G.L.’uras-I), VK15
(Duggirala Cl1=325) and VK17 (Armoor Cll-32k). In plants



vith the longer primary fingers, naturally wore will be
the production of secondary fingers and roots, and hence
more will be the yield. The increase in masber of
fingers will also naturally increase tie weight. The
variation in finger character:s among the types may be due
to genetic factors.

1.2.7 Hawering gharacteristics

Qut of the 19 types 15 types had flowered and
types VK2 (Kuchupudi), VK8 (Armoor), VK17 (Armoor Clie32h)
and Vi+ (G.L.Puram=II) had not flowered under Vellanikkara
conditions. Flowering is noticed in all the three
'aromatica' types viz., VK (Dindrigaa Ca=-69), VK10
(amalapuram) and VK12 (Kasturi Tanmuka), Maximum flowering
is noticed in the types visz., VKi (Dindrigam Ca«69, 95.3%)
and VK10 (Amalapursm, 92.73). The flowering percentage
ranged from O to 17.h in 'longa' types. Flowering in
tillers was noticed in the case of the two 'arom:tica'
types mentioned earlier. Wide variation is noticed with
regard to the length of inflorescence stalk (8 to 36 enm)
length of inflorescence (9.8 to 17 om) and number of
flowers per inflorescence (18 to W2) among the types,

Flowering and seed setting in turmeric had been
reported by Alyadurai (1966) and P1llai gt al. (1979).



The variation in flowering characters may be due to
genetical variation among the types. Alyadurai (1966)
opined that the climstie conditions influenced flowering

to a great extent,

Not tmch work seems to have been done previ.usly
to study the morpholo;ical characters of turmeric types.
From the morphalogical characters studied it was found
that the Qurcuma aromatiga types, viz., VK10 (Azalapuran),
VK1 (Dindrigam Ca=69) and VK12 (Kasturi Tamka) were
having comparatively shorter peticles, lower length,
width and area of leaves. These 'aromatica'’ types also
produced few roots, tillers and less munber of slender
rhizones. They have distinet camphoraceous odour and by
these cnaracters the 'aromatica' types can be distinguished
froz the 'longa' types. But some of the types now
recognisec under C. langa ere also having leaf and rhizome
characters more closcly related to 'arovmatica' types.
Perhaps they would have been evolved eltier by natural
mutation or by natural erossing with other species of
Qurewma inceluding G.arxastiga. However, it is found
difficult to classify the 'longa' types based on their
morphalogical charaeters although 1t is possible to
distinguish some of them from their rialsome characters
such as their length, iirth and colour of the core of the



rhigowes., The height of the aerial shoots and leaf
orientation also will be distinet in casas of few types
such as VK11 (Vontimitta), VX17 (Amoor Cli-32%) and
VX19 (Tekurpeta). |

2. Incidence of Pests and Pissases

The most important serious pest of turmeric is
found to ve the shoot borer Riguocrocis Junctiferalls
Guen, and all the turueric types are found to be
susceptivle to the shoot borer attack., It is in agraement
wita the findings of Abrahan and Pillai (1574) and
Dubey gt al. (1976). Hdighly significant variation among
the turseric typeus 13 notiged with regard to shoot borer
attack., The lncidence of shoot borer attack is found to
be higher amonj the low yislding types such as VK18
(GeLoPuran=X, 84.53), VK17 (Armoor Cll-3-4, 75.64), VK16
(Rajpuri, 72.6%) and VK19 (Tekurpeta, 59.9;i) whereas the
incidence 1s found to be comparatively lower among the
high yiclding types such as VK5 (Mannuthy Local, 18.1%),
VK1 (Chayapasupa, 32.7%), V&2 (Kuchupudi, 3M.94) and
VK3 (Kodur, 36.54%).

Highly significant negative correlation is noticed
between tie incidence of shoot borer and yield.The incidence



reduces the vegatative growth and rhizome development,
Hence the yicld 18 also reduced.

All the tumeric types are found to be susceptible

to leaf disesses, vis,, 'leaf spot' (Callectotricima

gopgicd Butl.) and 'leaf bloteh' (Zaohrina magulaps Sutl.)
and the sane type 1s found to be infected by both. This

finding does not agree vith that of Reddy g% al. (1963)
and Rao gt als (1975) vho observed that no turmeric type
wvas susceptible to both the diseases. The present study
revealed significant variation in the incidence of leaf
diseases among the types. The susceptibility of both
'longa' and 'aromatica' types to 'leaf bloteh' infection
has been reported by Nambiar gt al., (1975). Significant
variation among the types with regards to the 'lecafl disease’
infection has been reported by Sarma and Murthy (1962),
Alyadural (1966), Rao gt ala (1975) amd Subbarayudu

at al. (1976).

The incidence of 'leaf spot' disease is found
to be maximum in the type VK16 (Hajpuri) foullowed by
VK12 (Kasturi Tanuka) and VK11 (Vontiuitta) whereas the
incidence is found to be minimum in the tyoe VK5 (Mannuthy
Local) followed by VK19 (Tekurpeta) and VK17 (Armoor
Cl1-324). The ineidence of 'leaf blotcih' disease 18
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found to be more severe in the types VK17 (Armoor Clle32h)
and VK19 (Tekurpeta) wheress in the types VK5 (Mannuthy
Local), VK4 (GeL.Puram=II) and VKW (Dindrigam Ca-69)

the incidence is found to be comparatively low. The types
with relatively higher incidence of 'leaf spot' disease

are found to be relatively lower in the incidence of

*leaf blotch' infection except the type VK5 (Mannuthy Loeal)
wihich showed minimum incidence to both.

The correlation of the yield and incidence of leaf
diseases is found to be negative but not significant.
Ihe data on leaf diseases infection have revealed that the
incidence of 'leaf spot' and 'leaf blotch' infection is
noderate in the type VK1 (Chayapasupa) which has given the
highest yleld of green turnmeric per hectare whereas the
type VK5 (Manmuthy Loeal) is found to be least affegted by
both diseases and has given the saxisum yield of dry
turneric. Leaf infection reduces the effective photosyn-
ti.etic area and thereby reduces the yield. The variation
in the degree of the incidencge of pest and diseases among
the types nmay be due to genetical factors.

3. Yiald gharacters

3.1 Green tWrperic

Turmeric types differed significantly with
regards to the yleld per plot and percentage recovery
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of cured produce. Distinct differences in yleld of
turmeric (green and cured) among the types had been
noticed by several workers (Alyadural, 1966; Pillal
2t ak. 1974 & 1975; Shankaracharya, 197%; hao gt al.
1975; and Subbarayudu g% al., 1976). The gield of
green turmeric per hectare is found to be waximum in
the type VK1 (Chayapasupa, 50086.8 kg) followed by
VK3 (Kodur, 41753.5 kg), VK2 (Kuchupudi, %1371.5 kg),
VEé (G.L.Puram-II, 39166.7 kg) and VK5 (Mannuthy Loeal,
38173.2 kg)s The yield is found to be minimum in the
type VK19 (Tekurpeta, 6632 kg) followed hy VK18
(G.LsPuram=1, 9687.5 kg) and VK17 (Armoor Clle32u,
11510.% kg). The higher yisld in VK1 (Chayapasupa)
had been reported by Pil.al gt al. (1/7%).

The variation in yield among the types may be
due to genetical and morphalogical eharacters and
varying degrees of incidence of pests and diseases.

3.2 Qured tumerig

Highly significant variations wvith regards to
the percentage recovery of cured produce is noticed
among the types. Desai (1939), Atyer (1954), Sarma
and Murthy (1965), Rao (1965), Afyadurai (1266),

Pillai gt al. (1975), Reo g% al. (1975) and Subbarayudu
8% al. (1)76) had reported wide variation in curing
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percentage among the turmeric types. The percen.age
recovery of cured produce is found to be significantly
higher in the types VK% (Dindrigam Ca-69, 25.174%),

VK10 (Amalapuran, 27.874) and VK5 (Hamuthy Local,
22.424) whereas a lmr‘recovery of cured procuce is
noticed in the types VK6 (landyal, 14.06%) and Vi
(UeLePuram=1I, .63%). VX1 (Chayapasupa) which produced
maximum green yield, recorded only 15.8k per cent
recovery. Sarma and Murthy (1960), Rao (120%), kao

at ake (1975), Subbaraywdu gt al. (1976) reported higher
curing percentage in the type VKi (Dindrigam Ca=09Y)

and VK10 (Amalapursm)., But the sase 1s not in agreement
with Pillal gt al. (1975) who recorded a lower curing
percentage in these types.

The gross yield of cured produce per hectare
is found to be maximum in the type VK5 (Manmuthy Loecal,
8598.% kg) followed by VK1 (Chayapasupa, 7933.8 kg),
VK2 (Kuchupudi, 7126.3 kg), VK10 (Amalspuraz, 705%.6 kg)
and VKB (Armoor, 6828.% kg). The yleld of cured produce
per hectare 1s found to be comparatively low in the
types such as VK1) (Tekurpeta, 150%.1 kg), VKI5 (0.L.
Pureme~I, 1983 kg) and VK17 (Armoor Cll-3oh, 2200.8 kg).
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Though VK1 (Chayepasupa), VK3 (Kodur) and
VK2 (kKochupudl) ranked 1 to 3 in green yield, these
types ranked segund, sixth and third respectively
vwith regards to the yleld of cured yproduce and at the
sase tiwe VKXY (hannuthy local) which ranked fifth
i green yield procuced the maxiuas dry produce per
hecture. In the dry yield VK10 (Amalspuraa) and VAb
(Armoor) ranked fourth and fifth resyectively. The types
with slender finger rhizome are found to produce more
dry produce coupared to piuwnpy finger rhizome which
ngy ba due to higher pereentage of moisture in the
plunpy rhizomes compared to the former. &Since the
camserclial product is the cured turweric, the out turn
of cured produce is of vital lmportance. lence lypes
pracueing higher production of cured produce wili be
preferred for cultivatiuon, 7The weriation in percentage
of cured produce among the types umay be mainly due to
varietal character (Sarma and Murthy, 1960; Rao, 19653
Alyadursi, 1966 and Subbsrayudu et al. (1976).

,*c 1 ﬂ gg;gs;;g

ITurneric types are fount to differ significantly
with regdurds $u the oleoresin conient. Uistinct
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differences in oleoresin content asong the turmerie
types had been reported by lLewis (1973), Krishnamrthy
at al. (1972 & 1976) and Mathal (1975). The percentage
recovery of aleoresin recorded in tae type VK15
(Duggirala Cll=325, 21.1%) is found to be significantly
superior to all the other types. This is fallowed by
VK11 (Contimitta, 18.03%), VK% (G.L.Pures-I, 17.363%),
VK16 (Rajpuri, 17.354%) and VK5 (Mannuthy Local, 17.15%).
The oleoyesin content is found to be least in the type
VK12 (Kasturi Tanuka, 12.1%), followed by VK1
(Chayapasupa, 12.87%) and VK (Dindrigam Ca-69, 13.69%).
The variation in percentage recovery of oleoresin among
the types 1s due to the genetic variation as all the
turneric types stuiied are being grown under the sane
agro~clinatic conditions and subjected to the same method
of processing.

The yield of oleoresin per hectare is found to
be maximum in the type VK5 (Mamnuthy Local, 1470.3 kg),
followed by VK2 (XKuchupudi, 1033.7 kg), VK1 (Chayapasupa,
1021.1 kg) and VK8 (Armoor, 1016.7 kg), whereas the
types VK13 (Tekurpeta), VK1t (G.L.Puram-I) and VK17
(Aruoor Cll-32hk) tiough recorded a higher recovery of
oleoresin, gave only lower yield of oleoresin per hectare
as these types recorded lower yleld of cured produce.
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Therefore, for higher ylield of cleoresin per hectare
the type VK5 (Mannuthy Loeal), VK1 (Chayapasupa),
VK2 (Kochupudi), VK8 (Armoor) and VK10 (Amalapursm)
are preferred.

b2 Qurcumin

8tudies on curcumin content showed significant
variations among the types. Distinct differences in
curcumin content in turmeric have been reported by
several workers (Lewis, 1973; Mathai, 197%; Chaurasia
&% al., 197%; Raoc gt al., 19753 Krishnaourthy gt al.,
1976; Pillel gt al., 19763 and Subbarayudu g% al.,1976).
The overall value of turmeric depends on the curcumin
content and 1s more important than the wvolatile oil
and oleoresin content. The type VK5 (Manputhy Local)
with a curcumin content of 6.55 par cent is found to
be significantly superior to rest of the types and
this 1s followed by VK15 (Duggirala Cll=325, 6%),
VK2 (Kuchupudi, %.83%) and VK19 (Tekurpeta, W.35%).
The curcumin content is found %o be least in the type
VK9 (buggirala, 2.33%), followed by VK10 (Azalapuram,
2.6%) and VK6 (Nandyal, 2.98%). The higher content
of eurcumin in VK15 (Duggirala Cli=325) had been
reported by Rao gt al.(1975) and Subbarayudu g% al.(1576).
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Mathali (1974) had reported a lower content of curcuuin
in VK6 (Nandyal) whereas Rao gt al. (1)75) and
Subbarayudu g% al. (1976) recorded a lower content of
curcumin in VK10 (Amalapuran).

The wariation in curcumin content among the
types may be due to genetic factors as ali the types
are grown under the samne agro-climatic conditious.

In terms of curcumin yield p-r hectare VK5
(Mannuthy Local, 560.6 kg), VK2 (Kuchupudi, 3.3 kg),
VK1 (Chayapesupa, 297.5 kg), VK3 (Kodur, 239.8 kg)
and VK8 (Armoor, 205.5 kg) ranked maximum in the
descending order.

It has been noticed that the uncured turmeric
samples had significantly higher content of oleoresin
and curcumin thaen that of the cured samples in the
same type. The decrease in curcumin content in cured
samples can be attributed to the leaching loss of
curcumnin to some extent, during the process of bolling.
Turmeric can be dried properly only after it is boiled
and the cells killed (Ayler, 1954) and taat the
boiling of turmeric¢ rhisome ic essential to reduce
the drying time and to gelatinise the starch (Natarajan
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and Shankarasharya, 197%). Though the uncured
sagples have a higher content of oleoresin and
curcumin than that of cured samples, the difference
is too amall to compensate the higher cost involved
in drying of the uncured samples., However, it is
vorthwhile to study thne econonics and the market
preference of the cured and uncured produce in detall
vefore arriving at a definite conclusion.

The studies on yield and quality variations
at different periods of maturity in four turmeric
types vis., Vi (G.L.Puram-Xi), VK5 (Mannuthy Local),
VK11 (Bontimitta) and VK17 (Armoor Cli=3’h) revealed
significant variations in yleld, percentage recovery
of dry produce, oleoresin and curcuzin content auong
the different periods of maturity. The yield of
both green and dry turmseric per hectare and percentage
recovery of dry produce are found to be maximum on
tie 270th day, followed by 255th and 2&Ota day after
planting and the least on 165th day in all the four
types studied. The percentage recovery of dry produce
and yleld are found to increase with increase in

maturity. The increase in the above factors is found
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to be sharp during the period between 165 and 1860

days aftcr planting, This may be due to the rapid
developuent of the rhigome during the period.Zhe

yield thereafter increased gradually. 3ut the drying
percentuge decreased during the period from 150 to

159 days and thereafter it further increased. The increase
was wore pranounced during 195 to 225 days when compared
to tiie rcmaining periods of maturity. The rapid
developient of the rhizame and higiaer rainfall and

consge uent inocrcase in the moisture content of rhizome
during the period between 160 and 155 days after planting
are likely to be responsible for tiie decrease in the
irying percentage during the period. The increase in dry
natter accutmlation and decrcase in moisture content
withh the increase in maturity have contributed fur furtier
increase in percentage recovery of dry produce. Sarua
and Krisanamurthy (1760) and hao (1765) reported that

tiie drying percentage of turueric inecreased with increase
in unturity but decreased with increase in moisture

content of rhizones.

Highly significant variation in oleoresin content
is noticed dmong the different periods of maturity.
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The study also revealed that the optimum maturity
period varied amang the types with regards to the
percentage recovery of oleoresin. The recovery of
oleoresin is found to be maxilmum on 180ta day after
planting in all the types except in VK11 (Vontinitta)
vhere it is on 165th day after planting. The percentage
recovery of aleoresin was found wclacrease during the
perivd between 180 and 240 days and thereafter it
steadily increased and reachied the maxiaamm aon 270th
day at which it was on par witih that on 180th day
although a slight increase was noticed on 1850th day
of planting.

A decrease in fat and crude protein content
with incrcase in maturity had been reportec vy
Jugl gk al. (1972) in gingsr. The decrease in olevresin
content between 180 and 240 days may oe due to the
rapld developuent of raigones and cunsequent time lag
in the conversion of the photosynthate into diffirent
c.euicsl constituents of oleoresin.

The yieldbf oleoresin per hectare is found
to be maxkmum on 270th day after planting and the
pinimum is noticed on 165th day in all the types as
tl.e@ yleld increased when the maturity period is advanced.
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The curcumin content is also found to vary
significantly asong the maturity periods and a similar
trond as that of oleoresin is noticed. Harvesting
on 270th day after planting is found to be the opilmm
period for getting the maximum per#dentage recovery and
yield ser heotare of curcumin in all the types studied,
An increase 1in curcumin content 1s noticed during tae
period fram 165th to 180th day after planting and
taercaftor a decrease was noticed upto 240th day and
again an incrcase is noticed with the maxinmm on 270th
day st winich the curcumin content is found to be on par
witi that on 180th day. This 1s quite natural as
curcuuin is one of the mgjor constituents of oleoresin.
Mntial (1976) also noticed a similar trend in curcumin
conteut at different periods of uaturity.

From the yield and quality studies at diffcorent
periods of maturity 4t is seen that harvesting of tummeric
on 270th day after planting is the optimum time for
getting the maxiimm yleld of turnerie, oleoresin and
curcunin in case of all the four types studied.
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SUMMARY

A detailed study using 19 turnseric types
was conducted during the period frow April 1977
to June 1978 at the Callege of Horticulture,
Vellanikkara. The objectives were (1) to find out
the possibility of distinguishing different types
based on morphological paraumeters (il) w screen
out tae types wita high yield and quality (1i1) to
evaluate their relative susceptibility or tolerance
to importunt pests and diseases and (iv) to evaluate
thie yleld and quality at different periods of maturity.

1. Morphological and growth characters such
as height of the plant, mmber uf leaves per tiller
and per plant, leaf characters, number and lengta of
roots and rhigome characters of mother, primary and
secandary fingers were found to differ significantly
anong the types. No significant variation was noticed
in tiller production among the types.

2. Morphological characters such as height
of plant, length and breadth of leaf, petiole length
and leaf area index, misber of leaves per tiller,
number of roots per plant, length of roots, length of
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prinary fingers and girth of mother rhizowes were
found to be positively gorrelated with the yield,

3. Fifteen types were found to flower under
thie Vellanikkara conditions and among tie flowered
types maximum flowering was noticed in the type
VK14 (Uindriganm Ca.69) and the minimum in VK16(Hajpuri).
Flowering was not notiged in VK2 (Kuchupudi), VK4
(GoelL.Puram=II), VK8 (Armoor) and VK17 (Arwoor Cll-3ch).

b, The study revealed that zorphological
characters were not raliable to classify the types,
although some of them could be distinguished by riigome

¢haracters,

5. None of the types were found to be resistant

to "leaf apot' (Colletotrichum gapisicl) and 'leaf bloten!
(Iaphrins mwaculang) diseases, though there was significant
variation in the incldence of diseases amony the types.
The sane type was found to be affected by both diseases.

6. All the types were found to be susceptible
to shoot borer (Righerocis punctiferalls) infection,
Highly significant variation was noticed in tie incidence
of shoot borer infection among the types and the incicence
vas found to be negatively correlated with yield.
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7. Highly significant variation was noticed
anong the types with regard to the yleld of greaen
and cured turweric. Maximum yield of green turmeric
per hectare was noticed. in the type VK1 (Chayapasupa,
50086.8 kg) followed by VK3 (Kodur, 41793.9 kg),

VK2 (Xuchupadi, 1371.9 kg), VEs+ (G.L.Purau-II,
33166.7 kg) and VK5 (Mannuthy Local, 36173.2 kg). The
yield of cured produce was found to be maximum in the
tyve VX5 (Mannuthy Locel, 8556.4 kg) followed by VKi
(Chayapasupe, 7933.9 kg), VK2 (Kuchupudi, 7128.3 ki)
and VK10 (Asalapuran, 705%.6 kg)e.

8. The percantage recovery of cured produce
showed significant variation among the types. The curing
percentage ranged from MW.06 to 26.17 per cent.

9. Highly significnnt variatiin was noticed
anong the types with regards to the percentage recovery
of oleorecin and curcumin. 7The oleoresin content varied
between 12.1 and 21.1 per cent and the variation in
curcunin content was from 2.33 to 6.55 per cent. The per
hectare ylecld of oleoresin and curcumin was maximum
in the type VK (Mannuthy Local).



114

10. The uncured turmeric sazmples had a
higher content of curcumin and sleoresin than that
of cured sauples.

11. The studies on yield and guality variations
ot different periods of maturity showed that the
variation in ylield, percentage recovery of dry produce,
oleoresin and curcuudn content were significant among
trne different periods of maturity. Yield of turmerie,
percentage recovery of dry produce and curoumin and
per hectare yield of oleoresin and curcunin were found
to be maximum on 270th day after planting. The
percentage recovery of oleoyesin was found to be maxiium
on 180th day after planting and a decrease was noticed
during the period betwean 180th and 2Lith day and
thereafter 1t steadily increased and reached the
maximum on 270th day st which the oleoresin content was
on par with that of 180th day although a slight
increase was noticed on 180th day of planting.

12. Based on the findings of the present
investiation the type VK5 (Manmuthy Local), VK1
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(Chayapasupa), VK2 (Kuchupudi) and VK3 (Kocur)

are recumsended for large sgale cultivation in the
plains of Kerala as these types are found to give
higher dry yleld of turmeric, oleoryesin and curcumin
per hectarc, Of these VK) (Manmnuthy Local) and

VK1 (Chayapasupa) are preferred because of the low
incidence of pest and diseuse.

13. The optimum time of harvesting turmeric
is found to be on 270th doy after planting under
Vellanikkara conditions in case of tiie types VK
(GeuePurameil), Vi5 (Manmutlyy Local), VK17 (Armoor
Cli=32) and VK11 (Vontiaitta).
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&PENDIX « X
Annlysis of variance

Hean square values

Characters

Hlocks Treatments Error

éf = 3 df = 18 ar = S
Geruination percentoge 5. 74 120.86 L3.19
Heizht of plant 11.88 153.97 %.83
Kuaber of tillers per plant 1.58 0.73 0.72
Bumber of leaves per tiller 2.35 1.71% 0.30
Length of petiole ht1.23 78.40 17.86
Length of leaf 55.36 118.07 19.55
Breadth of leaf 1.63 3.80 1.18
Leaf area index 19921.50 72172.75 13761.95
Length of mother rhizome 8.65 5.92 1.05
Length of primary finger 3.61% 717 1.15
Length of secondary finger 0.82 b7 J.93
dugber of primary fingers per plant 0.8 2.52 0.99
Numoer of secondary fingers 24.56 76.56 30.71
Nuisber of nixdes of motaer rhizome 4,30 h.26 1.63
humber of nodes per prinasxry finger 1.17 2.73 0.59
Number of nades per secondary finger 0.93 b.12 0.61




APPRILIX - IX
Analysis of wvariance

Mean square values

Characters

Hlocks Treatuents Error

df=} ar = 18 af = 5
Internodal distance of mother rhizome J.007 0.016 0.007
Internodal distance of primary finger J.011 0.035 0.00%
Internodal distznee of secondary finger 0.01 J.033 0.017
Girth of mother rhigzome 5.670 13.330 1.190
Girth of priwary finger 0.710 3.510 .58
Girtu of secondary finger 0.108 1.319 0.288
Kuaber of roots per plant 609.350 1250.880 380.920
Length of root 2.254 11.357 2.17%
Yield per plot 63.050 210.160 38.830
Intensity of shoot borer attack 161.760 303.050 158.470
Intensity of'leaf blotch' disease 0.363 6.7 J.318
Intensity of 'leaf s,o8? dlsease 2.090 2.210 0.7%0
Curing percentage 0.22k 71.070 0.210
Oleoresin content of cured samples 2.287 17.410 0.092
Oleoresin content of uncured samples 6.456 23.15% 1.910
Curcumin content of cured samples 0.120 h.230 J.019

Curcunin content of uncured samples J.113 W75 0.021




APPENLIX « IXI1

Analysis of variance
Quantitative and qualitative analysis of turmeric at variocus
stages of maturity

Mean square wvalues

Characters Periods Treatazents Error
df = 7 ar = 3 ar = 2%
Yield of zZresn turmeriec per plant h11.80 1846.00 118.70
Percentage recovery of dry produce 25,40 2. 10 7.0
Curcumin content L,68 : 39.58 1.50

Oleoresin content 1 790:“ 184 16 32' 20
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ABSTRACT

A study using 19 turmeric types was conducted during
tae period from April 1977 to June 1978 at the College of
Hlorticulture, Vellanikkara with a view to find out the possi-
bility of distinguishing different types based on morphological
paraneters, to screen out the types with high yield and quality,
to evaluate their relative susceptibility or tolerance to
important pests and diseases and to study the yield and quality
variations at different periods of maturity.

The study revealed that morphological characters are
not reliable to classify the turmeric types, although some of
ther can be distinguished by rhigome characters. The morpho-
logical characters such as the heigiht of plant, length and
breadtih of leaf, leaf area index, petiole length, number of
leaves per tiller, number of roots per plant, length of root,
length of primary fingers and girth of mother rhigome were
positively correlated with yield, whercas the intensity of
shoot borer attack was negatively correlated with yield.

All the types were susceptible to the incidence of
'leaf spot', 'leafl blotch' and shoot borer infection. 7The
tyoe VK5 (Mannuthy Local) showed the minimum incidence of pest
and diseases.

The yield of turmeric showed significant variation
asong the types. Maximun yield of sreen turameric was noticed
in the type VK1 (Chayspasupa) whereas the type Vi5 (Mannuthy
Local) recorded the maximum yield of cured produce.



Significant variation was noticed among the types
vith regards to the oleoresin and curcumin content. The
oleoresin content varied between 12,1 and 21.1 per cent and
the variation in curcumin content was from 2.33 to 6.55 per cent.

The uncured turmeric samples had a higher content of
oleoresin and curcumin than that of cured samples,

The yield, percentage recovery of dry produce,oleoresin
and curcumin wvaried significantly among the different periods
of maturity in case of the types VK& (G.L.Puram~lIl), VK5
(Mannuthy Local), VK17 (Armoor Clle32k) and VK11 (Vontimitta).
The dry yileld, curcumin and oleoresin per hectarec were maximum
on 270th day whereas the maximum percentage recovery of
oleoresin was on 180th and 270th day after planting.

The types VK5 (Mannuthy Local), VK1 (Chayapasupa),
VK2 (Kuchupudi) and VK3 (Kodur) can be recomuended for large
scale cultivation in the plains of Kerala as these types are
found to be superior in yield of dry produce, oleoresin and
curcumin per hectare, Of these VK5 (Mannuthy Local) and VK1
(Chayapasupa) are preferred because of the low incidence of
pest and diseases.

The opiimus time of harvesting turmeric is found to be
on 270th day after planting under Vellanikkara conditions.
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