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Turmerio (Ci$ggu@ft Iodjzb L.) is the underground stem 
or rhisomo of a perennial herb of ginger fondly, indĉ enous 
to tropical South lost Asia. India is the world's largest 
producer of turmerio followed by China and .takistan* About 
54 thousand hectares are under turmeric in India and the 
average annual production is 1e0**150 thousand tonnes*

Turmeric is a versatile commodity with innumerable 
uses* It is used as a condiment, indigenous medicine, 
ingredient in oosmetio preparations mid as a natural dye 
in pharmaceutical, confectionary and food industries*

Though the crox> deserves national importance in terms 
of foreign exchange earnings, research on turmeric is very 
limited* Systematic investigation on turmerio was first 
started in Kerala at the Horticultural /esearoh tation, 
AmbalavByal* However, most of these investigations were 
confined to the screening of varieties suited for different 
egro-climati© regions while attempts to assess the nutritional 
requirement of the crop in relation to the pattern of u;?tak© 
and the nutrient level maintained in the plant are very 
little*

The highly heterogenous nature of the soil and the 
complexities in transmission of nutrient fros soil to the 
plant necessitate the use of tissue analysis as a bet,&or -aide



rather than ooil analysis in predicting the crop performance* 
Detection of nutrient statue of the plant, assessment of tlie 
nutrient need of the orop end prediction of crop performance 
by foliar diagnosis have been successfully followed in many 
crops while such a study has not been reported in turmeric* 
The present investigation was therefore undertaken with the 
following objectives in view*

1« To develop a foliar diagnosis technique in turmeric
in relation to nitrogen, phosphorus and potassiumi 

2* To atixly the pattern of uptake of nitrogen, phosphorus
end potassium under the influence of graded doses of 
these nutrients added |

5* To study the effect of nitrogen, phosphorus and
potassium treatments on the yield, quality and 
morphological characters of turmerici and 

4* To examine the Influence of increasing period of
growth on the morphological characters, chemical 
composition and quality of turmeric*

The results of this investigation are presented 
and desari bed in the following pages*
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1* Foliar dlmmooie
foliar diagaoels la & eethod of establishing the 

levels of nutrients below which pleats show deficiency 
gyaptOEis end nutrient values associated with options growth 
sad yield* It is used as a guide to the nutritional status 
of the plant*

The original definition sad methods of folier 
dia^aosis were developed by Lagatu end iaumc between 1924 
end 1953 when they made several studies of the vine leaves 
cod potato leaves* The term 'diagnostic foliare* was first 
used in Prance by Legate end linos (1926) and the concept 
of tissue analysis as a diagnostic technique for mineral 
defioienoies in plants was given a rational and scientific 
footing by these scientists*

The capacity of the leaf to variation in composition 
makes it sensitive to variation in the medium, and the leaf 
analysis has practical advantages with perennial plants* 
follm? diagnosis at & given moment is the chemical condition 
at that time, of a properly chosen leaf from a proscribed 
position, cod annual foliar diagnosis is the series of 
chemical states of that leaf as shorn by analysis at different 
times during the whole vegetative cycle (Forostier, I960).

Foliar diagnosis oaatinuoo to be an ompirieal 
correlation between the leaf nutrient level at a particular
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port of the plant at a pertioular growth period and the 
final performance of the plant* The nutrient content of a 
leaf lo not static, but subject to changes with various 
factors, both external and internal# 'or practical 
convenienoe, a period whan the leaf nutrient content is 
relatively stable is chosen for sampling and related to 
the performance of the plant in quality and roaatity# 2he 
Haitian of leaf, part of leaf end form of nutrient to be 
estimated are all standardised. After a good deal of analysis 
of leaves from plants fed with varying levels of nutrients, 
the deficient or responsive levels, the critical or optimum 
levels, and high or luxury levels are identified to give 
guidance for fertilisation#

Hadleigh (1949) remarked that, for any given combina
tion of environmental factors, within a plant tissue, tnere 
is an optimum oontent of mineral nutrients for maximum plant 
growth and deviation from this effects it# This is the 
strong basis on which plant analysis as a diagnostic tool 
stands#

Singh £& &L# (1973) have stressed the necessity of a 
detailed examination of the differences JLn foliar analysis 
procedures in the different laboratories and periodic cross 
checks in the oase of oil palm and rubber* To arrive at 
this conclusion, they have carried out two cross cheeks during 
1972 in oil palm and rubber leaf samples at 13 laboratories#



The roeulto showed that vexy good inter-laboratory agreement 
is obtained in the deteraination of leaf nitrogen (below 3 
coefficient of variation) • For - g R, Oa, and i-g (e#v# about 
10 ) the int er—labor at ory agreement needed to be Improved •
I nter-laboratory agreement was slightly worse for in end fe 
and was poorost (c.v. over 20 ) for 3, On and Cu.

There has teen a lot of research work done in the 
field or tissue analysis and soma of them which denote the 
significance of foliar diagnosis are given hereunder.

Nicholas (1947)* after investigating the relation 
between concentration of extrootabla nutrients and time of 
sampling for crops receiving various manorial treatments 
suggested that tissue tests sometimes indicate the impounding 
mineral deficiency or toxicity*

Chubb and Atkinson (1j4B), investigated the foliar 
diagnosis method in tomato* potato, oats m d maize grown 
in two soils of different fertility levels end under various 
fertiliser treatments# They could not find any direct 
relationship between the composition of leaves and the 
addition of fertilisers to the soils# Also, no relationship 
was found either between the intensity of nutrition values 
and yield or between the content of _ or K in the leaf 
and yield. The distribution of trix units on a trilinear 
graph showed no relation to the yield obtained.

A detailed investigation carried out by Chapman and 
’drown (1930) to study whether the K status of a citrus tree
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osn be determined by leaf analysis has revealed that the 
leaf, of the various plant tissues tested, beat reflects 
the varying potassium status of the nutrient sodium.

Thomas sk A*  0953) compared the conceptof foliar 
diagnosis and standard values, with reference to determi
nation of fertiliser requirement a of potato, toiaato, runner 
boaa, maize, apple and peach. The nutrients studied were 
?T, K, Oa and i‘g. They could give records of nutrient 
percentages in leaves associated with maximal yields and 
the range of each element for each crop.

iogers et jl. (1955) compared different plant parts 
of strawberry and showed that leaf was as sensitive as or 
even more sensitive than any other plant port as an index 
of the nutrient status of the crop.

In a sand culture experiment with lucerne, Omar and 
hobble (1965) found that K and itg content a of leaves were 
closely related to F and Fig ooncentratione in the nutrient 
solution.

Ling (196$) studied the nutrient status of citrus 
nurseries in Taiwan using leaf analysis as a diagnostic 
method. He could show that many nurseries needed increased 
application of H, and K*

Ochs (1965) has also stressed the importance of 
foliar diagnosis in the potassium nutrition of oil alms. 

Jones (1996) attempted to define excess, optimum
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and deficiency Units of 3, . , "a axuI 3 contents of 
loaves la &_.Ue, blaok currents, raspberry sad otre&’berxy 
based on leaf analysis and yield rocorda.

In a field trial on nature yê per vino.:',, 'a sard 
OUy) established that systeia&tle consideration of leaf 
concentrations and ratios drived fron foliar analysis was 
a satisfactory basis for fertiliser or-.11 eat ion#

during the conference or. *Cheui©tpy end fertility of 
ironical Hoils* in fovesaber, 1375 at iualfUu.̂ ur, . -.aleysia* 
:iaaa;-atj*y reported that foliar diagnosis eas being used 
extensively for oil valsa. and rubber* no suggested that it 
can also be extended to include yinea.-yle, coconut, uciae, 
oorgUh,, yaddy and other orop#, whereas soil analysis can 
bo used as a rough guide to soiuo arops, iie also suggested 
that whole plant analysis is of United use for fertiliser 
aoaeaas at aneepl in the case of sous aiumal crops.

1 *1 * Interpretation of foliar analysis data:

•ban, interpreting the results of foliar dia^iouis*
the mat iuportarrb foot to be borne in iUnd is that the 
results of a foliar dia^oois merely indicate the eosiotlng 
nutritional status of the plant, Tmy  do not indicate the 
reasons for thooo particular nutrient values, ^arofore, 
before caking any rooocuendation, on the basis of an 
analysis, the results mat bo iatorpretsd with due considera
tion of tin conditions causing my particular nutrient
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balance. Those are* climatic conditions* previous fleM 
performance and results of experiments carried out in the 
particular field. Hie whole pattern of nutrient statue 
changes with dry weather as water becomes a limiting factor 
end also in very wet conditions when poor root aeration m®& 
be brought about by waterlogging. In conditions of drought* 
there are marked reductions in nitrogen and phosphorus 
content of the plant. otaoalum tends to increase unless 
drought becomes very oovere (he foidevln and Hobinson* 1pv>4).

Priis-Ilielsoa (1966) reported that the interpretation 
of chemical plant analysis should be based on the total 
curves as a composite function of the absorbed nutrient 
and applied growth factor, tesults of plant analysis belong 
to intervals of such yield curves* each interval being 
characteristic of particular Inter-relatlonahip between 
yield* nutrient absorption and growth factor level.

.ineral nutrition is one of the physiological 
mechanism of the plant. These mechanisms operate together 
end react simultaneously in a complex way to any given 
factor. The role of each element in the various functions 
of the plant is only imperfectly known but such preliminary 
understanding as we have* forms a basis for attempts to 
relate foliar diagnosis figures to the productivity of the 

’ plant.
1.2. Pollen1 diagnosis vs soil analysist

heveringtoa at el. (1962) could not find any
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consistent relationship between leaf K status of sugarcane 
and the aaount of K needed for nmdnag> yields* They also 
otatod that the K content of loaf blade is highly dependent 
on the age and on the rate of K application* Their eonclu- 
□ion la that unless K la very deficient, ooil analysis is 
□ore reliable than loaf analysis for assessing K x t̂uirouonts 
of sugarcane*

Leaf composition in apple, raspberry and black 
currant was related to nutrient elements in soil by Jones 
(1063)« The soil and leaf analysis fron long term field 
exporiueats and surveys of nutritional status in cofimiercial 
fields showed in general a relationship between the aooro- 
xxntrients in the top soil and those in the leaves, in 
addition to tlie primary (direct) effects of fertiliser 
explication on leaf composition, there wore also, in some 
cases, large secondary (indirect) effects*

In the case of deep loam soils, with a root range 
several metres dec.., more accurate information on the nutrient 
status of Ooxs9 orange â -ple trees is obtained fros plants 
than fir on soil analysis (Lcfevre, 1cjo5)«

■ ̂ llagnler mid dillar (1i)u$) compared fuller diagnosis 
with soil analysis in detaining the phosphorus and potraeiuaa 
re^uireoents of groundnut in Senegal* Ahsng the 57 
fa at oriel experiments, foliar diagnosis values were more 
closely correlated with yields and response to ~ mid K, than
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the results of soli analysis.
Champion (1966) opined that foliar diagnosis and 

soil analysis are both necessary In fudging fertiliser 
requirements of banana.

In a study about the mineral deficiencies in young 
container cultivated palms* Huer (1966) found that soil 
analysis was less sensitive than foliar analysis for 
detection of IT and I-Jg deficiencies*

1*5* Sampling teohnique
According to Brans (1979)* for foliar diagnosis to 

bo successful* it is essential that all factors that cause 
variation in leaf nutrient levels are identified* Chore 
are at least ten sources of variation including climate* 
season* time of day* tree age* age of foliage* between 
tree variation* position in crown* nutrient balance* effects 
of diseases and other factors* Sampling procedures ore 
to be standardised to take these factors into account and 
00 as to permit variation due to poor tree nutrition 
to be Isolated and made evident*

Forestier (1968) suggested that known influences 
on leaf composition such as ths dally changes between 
morning and evening and washout from living leaves by heavy 
rains have to be eliminated by suitably designed sampling 
methods*
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Steenb̂ erg (1954) stated that care should be teucen. 
to choose ouch organs of the plant* that the sampling should 
be carried out during that part of ths growing season whan 
differences in the analytical results will be greatest# 

fhoaas (1937) found that the whole plant analysis 
will not famish a sensitive index of the differences in 
nutrition of plant due to heterogenous nature of tissues 
involved# 'do designated the pleat part selected • for foliar 
analysis os the * reflect * us it reflects the mineral status 
of the plant as a whole* l*agatu and House (1534) envisaged 
the leaf as the ideal tissue to sample* since it was 
considered the aho&ioal laboratory of the plant#

iiae of day for collection of sem̂ lc is also 
inportent# ‘Jlrieh (1952) opined that the coot tin© to tahe 
sa jglcs was from u a*n. to 12 noon#

'She sampling teohnlc|uss as applied to different crops 
have been suggestsd by several research ycrk.,1’3# doue of 
the important references are given hereunder#

-otato
Gallo et &LV (1965) suggested that in :Ot experiments, 

determination of nitrate nitrogen, pboaphate-phosphoruo 
and total potaseiun in the petiole of the third leaf from 
the apical bud was a sensitive and simple method for 
following the mineral nutrition of potatoes.
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~-ufaarbeet
..lant nutriont surveys of ougarbaet fields yore 

□ode by Ulrich (1946) by analysing petioles of erugarboet 
leaves colleoted during 1943 and 1344* ¥oiael and Ulrich
(1963) in their worts on leaf analysis for determination 
of uangonooo defioienoy in sugarbeet reported that blades 
of physiologically matured middle leaves reflected the 
manganese statue of sugarbeot better than any other tissue.

Inlse
Tyner (1946) suggested tentative critical levels 

of nitrogen, piwsphorua and potassium in the sixth leaf 
of ©aise at the bloom stage.

ĥxsnrosna
Clements (1947) found that the young leaf aheaths 

were the moat suitable among the index tissues tested to 
determine the level at which potassium must be maintained 
for u&xLmai crop returns* Halsis (1932) reported that - 
am K requirements of sugarcane in Uaaritius were established 
mainly by foliar diagnosia of the third leaf sampled at 
the culmination of the vegetative period in summer, well 
before flowering*

Killer (1962) collected the central parts without 
veins, of leaves 3-5 from the top of sugarcane plant and 
analysed for nitrogen* The loaf nitrogen percentage 12 days
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after fertilising gave olose correlation in the sugar 
production at harvest*

The determination of n, a and 1C deficiency trends 
in sugarcane by means of foliar diagnosis uas und art alien by 
Calais (1963)* He recommended ths central pert of the third 
leaf* omitting the midrib* for ratoon crops, aged five 
months as the best reflect.

Based on the results of 40 factorial experiments 
with !7 end K at three levels on the main sugarcane soils 
in Sen aulo, I alavolta et al* (1965) found that nutrient 
levels in the middle part of ths third end fourth leaves 
were correlated to fertiliser response in the fields.

Baglay
3>uring a study Goodall (1949)* it was recorded 

that response of barley to muriate of potash in terms of 
grain yield was significantly oorrelated with the B content 
of the older leaf blades and stems*

Sweet potato
Leonard £§> ĵ l. (1949) reported that the applications 

of available nitrogen and available potassium were definitely 
associated with the !' and K oontent of leaf blades of sweet 
potato*

Citrus
Chapman and Brown (1950) reported that the status of 

potassium of orange treeo can be doduood from the potassium
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content of three to seven month old spring oyole leavee*
For follor diagnosis of oitrua in XrJLnided, Weir 

(1966) recommended the analysis of the leaves agod 3-9 
months*

In his studies on the sampling methods in citrus* 
Hadir (1967) remarked that leaves should he sampled from 
the beginning of September to end of October, whan they are 
5#5 to 7 month old, An additional sampling of ten month 
old leaves is essential for potassium* It has been 
reported that top three leaves of fruit bearing citrus 
plant (6-7 month old leaves) are found to be the beat for 
foliar diagnosis*

Aaafal
Gachon (1952), based on his study on foliar diagnosis 

in apple reported that it Is advisable to undertake sampling 
at the end of the season (Septsmber-Ootober) and to use 
the first two leaves from a twig on the central part of the 
tree*

Groundnut
revot (1953) suggested that the first stage of 

flowering is the most suitable time for leaf sampling in 
groundnut*
rJLoe

Velasco and 'lovoro (1953) studied nitrogen relations 
in rice plant by foliar diagnosis* they grew rice plants
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for 45 days in a nitrogen deficient sub-soil or in complete 
nutrient solution end than treated with ammonium sulphate or 
transferred into nitrogen deficient media respectively • 
Analysis six days after treatment showed the nitrogen level 
of the ooot recently matured leaves to be the best indicator 
of the nitrogen needs of the plant*

Banana
Leaf analysis in banana plant was first originated 

with the sampling of the lamina of the third youngest leaf 
in the succession of leaves from the top of the plant since 
it had the hipest concentration of nutrients (ilewitt.
Later, the concentrations of nitrogen, phosphorus end 
potassium of third, fifth and seventh leaves were determined 
by Simmonds (1959) and he recommended third leaf aa the 
standard for foliar diagnosis*

}% m f t

Boldyrev (1959) reported that the grain yield in wheat 
was correlated with nitrogen and potassium oontent of leaves* 
In field and plot tests in which nitrogen and phosphorus 
were applied to chernozems, the percentage of nitrogen in 
leaves at flowering was highly end positively correlated with 
percentage nitrogen in the mature grain* Grain yield was 
correlated with the nitrogen and phosphorus oontent of leaves* 
foliar diagnosis at flowering indicated whether or not the 
late top dressing with nitrogen and phosphorus was necewuary*
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the Tserllng method for rapid determination of nitrogen 
requirouento of wheat end prediotion of grain jieldo and 
quality woo discussed by Ogsaasaakova j& §Xm (1y7Y)* It 
woo booed on the determination of plant nitrogen contents 
at different stages in relation to the oolour intensity of 
stem sections stained with phonylaniao on a scale of one to 
nix. .'ligh yields and high grain protein content could he 
expected when the 'value at the earing stage was five to six.

Soffee
Baker end Pobinson (1965) otudied the leaf analysis 

technique as applied to oof fete* The results showed tiiat 
samples of leaves from bearing nodes would provide the most 
suitable index of supply of Ht and h* iialavolta etj, al.
(1964) recommended the third or fourth leaves of coffee for 
use in foliar diagnosis*

Tea
Bin (1965) remarked that the second or third leaf 

from the apex on the young shoot of tea reflected nitrogen 
status of the plant uoat sensitively* Sampling error was 
reduced if two leaves of average size were selected for each 
tree* Variability was least when sampling was done from 
lay to mid July and before noon*

ieeults of the studies conducted by Lin (i960; on 
the encore involved in leaf sampling of tea showed that 
leaves similar in maturity and size should be selected and



that samples should be ssleoted before noon to avoid diurnal 
variation in leaf nitrogen*

Tomato
The application of tissue analysis in the nutrition 

of greenhouse tomato was studied by Ward (1963)* He 
oollooted tissue samples fro© nine crops each week and the 
samples comprised a composite of the fifth leaf from the 
growing tip from eis plants. Analytical result a were 
correlated with visual symptoms of healthy end aimonml 
growth.

Pankov (1965) suggested that for die^iootie analysis 
of H and ? nutrition in tomatoes the fifth leaf from the 
top of the main stem should be oolleotod during the period 
between the set and riinning of fruits* ills further works 
showed that the use of stems, fruits or roots for analysis 
reduced the accuracy of diagnosis*

lielonB
Tyler and Lorens (1964) studied the nutrient needs 

of melons through plant tissue analysis* Four melon types 
grown with end without added !• and i were sampled periodi- 
cally to determine nutrient levels in petiole and leaf 
blade tissues* Results showed that petioles were more 
sensitive to available supply of !'« v and K an. were acre 
satisfactory for plant analysis than the leaf blades, arly 
season samples were better for IT and jc' analysis than late
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season samples. Differences between melon types were aoall. 
Oil palm

Smil&e ana Chapas (1963) reportod that the firat*
17th and 23th leaves were best suited for foliar dia^aoola 
In oil pals*

Chemical analysis of upper and lower rank leaflets 
has shown that while differences In composition ere generally 
small* they oould occasionally affeot the interpretation 
of results* Therefore* ilandredc (1972) suggested that 
samples should contain equal numbers of upper and lower 
rank leaflets*

Cassava
In the nutritional studies on cassava Oiaalhot 

eaculenta Grants)* iushpedas j&* (1975) have described 
the sampling technique for foliar dia^osis* They reported 
that the petioles from the middle one-third of the total 
leaves would serve as the best tissue for a* * i and Ca.
The percentage of n* 2 end K in the petioles from middle 
one-third of the total leaves* collected 4*5 months after 
planting correlated well with the yield* theruby justifying 
the ohoioo of the tissue for analysis and indicating the 
possibility of predicting yield by tissue analysis*

Cacao
iloDonald (1934) has reported that young leaves 

of cacao are best for foliar diagnosis* From a
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study conducted in New Guinea, Schroo (1960) found that 
oeoaiid cmd third leaf» fully green, from near apex of fan 
shoo to taken in July ere best for detecting phosphorus 
status of the orop.

7hq whole leaves including the white tissue from 11 
as well as 33 month old plants were recommended by several 
workers for foliar diagnosis. According to Cibea and 
Samuels (195m) the oritiool levels are foiaad to change 
depending upon the stage of the crop*

Rubber
Foliar diagnosis of rubber for N# 1 sod K was done by 

Shorrocks (1961). He selected four leaves each from 2 mature 
whorls exposed to full sunlight on outside of the canopy.
A composite sample from 6 trees was collected. Only the 
leaf laminae without petioles and midrib were used for 
analysis.

Coconut
Prevot and Ollagnier (1957) studied the ?■, o&

end hg status of oooonut leaves. IFroa mature palms, tiiey 
selected the first completely developed leaf showing hardly 
visible inflorescence for analytical purpose. Siller and 
Prevot (1966) have reported that the 14th leaf of mature 
palms can be selected for foliar diagnosis*



singer
Johnson (1976) has reported the foliar diaipioeis 

technique in relation to H* r and K in ginger* lie found 
that the group of fifth to twelth leaves appeared to be the 
best suited for foliar dla&iosis of n9 I and ‘ status of 
the orop* The period between 90th and 120th day after 
planting was recommended as the optimum period for the 
detection and amendment of the nutrient status of the orop*

i epper
Deioard (1969) designated the first older mature 

leaves with petiole from fruit bearing higher order branches 
as the best *reflect* in the oase of pepper*

1*4* Critical level of nutrients
The term *oritioal concentration* refers to the 

optimum oonoentration of a given nutrient element in plant 
tissue above which response to further increments is 
doubtful or occurs at rapidly diminishing rates* A study 
of the regression trends in com by Tyner (1946) lias shown 
that at nutrient levels in excess of the critical concen
tration* extraneous factors are apt to have a greater 
influence on yield than nutrient content variation* 
Generally* it is assumed that the yield and foliar level 
of a given element are continuous functions dependant on 
the fertiliser doses applied to the soil.
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The critical concentrations of different nutrient 
elements for different crops have been worked out by 
several research workers* the following are some of the 
important references in this regard*

± ° m °

liaaar (194b) suggested that for hi^er yields* the 
petioles of potato leavee should contain 1200 upn nitrogen, 
in the early stages*

m m
Eoohe §1* (1966) oould get a good correlation 

between nutrient deficiencies In soil sod nutrient concen
tration in melee leaves* the critical leaf contents for a 
reasonable yield being 2*2 II* 0#2 igO,-* 1.4 K* 0*5, 2e* 
0,3 to 0*4'' hg end 0*18;’ 3* Oke (1966) has suggested 300 
of nitrate nitrogen in the leaves of welm as the critical 
level. Soluble nitrate content is a more effective index 
than total nitrogen content. The suggested critical 
levels for n* end it in the ear leaf of iaaise at the dry 
Leeward inlands of Antigua were 2*19", 0*25 and 2.17 
respectively while at the wet Islands of TtoiJLaica the 
values were 2*5^ • 0*18?» and 2*52$ reepeetlvely (Porde* 
1976).
Ssmhsom k

\Toml and tririch (1963) reported that the
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physiologically mature middle leaves of sugarbeet should 
contain 15 to 25 ppm of manganese fen* high yiel&s, whereas 
the critioal concentration of manganese was 10 ppm*

ammaft
Aooording to Borden (1947) the percentage KgO in 

leaf-punhh samples of ths variety 32-0560, provides a figure 
which represents a critioel 1C level* lie suggested that if 
leaf punch samples at 3 months show 0*4 to 0.5 KgO, K 
fertiliser should be applied immediately. Clements (1047) 
has worked out the K index which is the X oontent of the 
sheaths expressed as a percentage of the sugar free dry 
weight and reported that it varied from 0*17 to 5 . At 0.17| 
the plants were stunted and sickly, while at 5*0 they were 
lush but of poor quality* The mlniimra 1-index needed for 
adequate growth is about 2*25* The minimum - index for 
healthy growth has been got at 0.000’:'. Halals (1963) 
rcoorded that optimum levels of 1.95 &, 0.40; i2°5 00,3 
1.3 ' 1^0 on dry matter basis in ths central part of the 
third leaf for ratoon crops aged 5 months are sound, on 
his study from year to year as a follow up basis.

Barley
Goodall (1949) suggested the limiting values of 0.93 

X in older leaves and 1.01 in stems at time of ear 
emergen©©.



Leonard sk !&• (1949) reported that plants with leaf 
blades varying from 4*79 to 5$ B in early summer and from 
3 to 3*9' B at the harvest sad with 2 K during &11 stages 
of growth produced higher yields*
Groundnut

Based <m the results of fertiliser experiments 
conducted by irevot (1953)* the eritioal levels expressed 
as percentage of dry matter in leases are tentatively given 
as 4': Ht 0.2 F and 1' K.

BongQ||
the aritioal levels of nutrients reported by Hewitt 

(1955) were 3 M  nt 0.45?- F2°5 and 3.3: KgO.

the eritioal nitrogen concentration on third leaves 
in various varieties was reported to he 4.6 to 3«& by Lin 
(1963). Lin (1966) remark©d that the oritioal nf F and K 
concentrations in leaf dry natter were approximately 4 *
0*26 and 1.5̂  respectively. Akhmetov and Belraiaov (196a) 
have suggested that the optimal N* £ end K contents assuring 
best harvest would he 4*5 to 4«£$# 0.5 to 0.6 end 2.2 to 
2.4?* respeotively.
Tomato

the following set of satisfactory nutrient levels



were determined for tomato by Herd (1963) in America, 
n 5*25:', P 0.0*, K Oa 1.5$, %  0*45? and XK ratio 1,31. 
The oritioal levels on fifth leaf from the top on main stem 
during the period between the set end ripening of fruits 
are 3«25;' H and 0.21- PgOg as reported by Pankov (1965).

Oil palm
In the ease of potassium fertilising of oil palms,

Ochs (1963) reported that for values below critical level 
the relationship between yield and leaf 1 oontent is linear, 
an increase in O.t* K in the leaf resulted in an yield 
increase of 10 • Oohs (1965) has also suggested that 
potassium oontent below 1£ in the dry matter indicates X 
deficiency. The oritioal levels in soils were given as 0.15 
to 0.2 m.oq. exchangeable 1 per 100 g in soils with a fixing 
capacity below 10 m.eq. per 100 g. Ruer (1966) oould 
observe visual defioienoy symptoms in below six months old 
container cultivated palms, at a level of 2.6 to 2.7 n and 
0.06 to 0.10' Mg in the 9th leaf.

Apple
O^yon (1947) found that healthy apple leaves contained 

about 2.9 par cent nitrogen, whereas deficient leaves 
contained only 1.5 per cent.
Sasaa

The values for intermediate range for II, i1 end X are



2#32 * 0*22 end 2*10 m  dry natter basis as given by 
iloBonaM (1934)*
llaraao

San £& .S&* (1947) have given an intermediate opposi
tion of 2*52;% 0.1T! and 0»64v for n 9 P and K respectively• 
Tha concentrations of Nf F and K at which the plant will 
show deficiency aymptons are t *095'» 0*096" and 0*3 respec
tively*

Plyî l'ppla
A nitrogen concentration of 1 *66 * on tne dry natter 

of leaves was considered to be a low range by Saouolo j&fil* 
(1959)* They have also given the intermediate range values 
of P and K as 0*17 and 4*25v*’ fcespeoti ve3y.
ilubbffipisS£SS!79bm

Shorrooks (1961) reported the intermediate rang© 
values of f% P and K as 3.07 to 3 # 3 4 : a ove 0,271 m&  1 .1 1 , '  

respectively. The deficiency level of nitrogen was below 
3*J'r- and that of 1 was below 0.21? la shaded leaves.

Cooqaut
The oritioal levels of Nt Ff K# Co and J-ig recommended 

by irevot end oiiegaier (1957) are 1*7% below 0.1% 0.45 '* 
0.5 and 0.35' respectively*



Pepeer
DeWaard (1969) suggested the following nutrient 

perooutages In the first older mature 1saves of pepper for 
use in foliar diagnosis*

adjsi Healthy Deficient
ii 3.1 2.7

0.16 0.10
K 3*4 2.62
Ca 1*66 1.2
iJg 0*44 0.20

2. Tfutrltloaaal reaulremante of turmeric
^sports on the nutritional requirements of turmeric 

show that it requires heavy manuring. But the fertiliser 
recommendation for turmeric in Kerala is 50, 30 and 6o kg 
2, i2°5 aad :c20 per hectare respectively (A n o n .,  1 9 7 * 0 .

flair (1964) reported significant effect of n and K̂ O 
on plant height 0 tiller production end yield while response 
to igOg was rather negligible. Aiya&uml (1966) found that 
100 kg/ha of ammonium oulphate doubled the yield over that 
of an unmauured crop. Muralsadharan and BalakrisJmon (1972) 

have reported that the yield of turmeric was significantly 
affected by the application of fertilisers. The treatment 
100 kg II ♦ 100 kg fgOjj ♦ 200 leg KgO/ha produced iaaxintEB 
yield though the response was not linear. Under Ilrupatiii



condition©, Kao (1973) recorded hipest yield through split 
applications of fertilisers containing 312*5 kg ' * 112*5 kg 
*20{j and 200 kg KgO/ha* According to Kao art gl. (1975), 25 
tonnes of cattle manure or compost end 63 kg r/ha as oil 
oake were found to he optimum* A fertiliser dose of 1u9so3t 
126 kg of H»PiK per hectare was recommended for the best , 
yields under Andhra conditions.

Various attributes like germination percentage, 
overage height of plants after 3 sad 6 months of germination, 
average number of shoots per hectare, storage quality and 
total yield were studied at Solan with a view to standardise 
the optimum requirements of !Tt ? and K for turmeric. 3iare 
was no significant response for different fertiliser combi
nations over the different attributes under study. The 
highest yield was recorded at the KM level of 90*30*120 
closely followed by the level 120*45*90 (Anon., 1977).
Uao and Heddy (1977) obtained a linear response to Igher 
doses of Tl and K and the highest yield was recorded with the 
application of 375 kg Nt 175 kg P2°5 8813 2^7.5 kg KgO per 
hectare. Anon (1976) reported that there uo3 no elgni- 
ficaat response to fertilise combinations over yield and 
average number of shoots per plant in oase of turmeric.
The highest germination, average number of shoots and yield 
were observed with 120, 30 and 90 kg !?, "t and x per iiec taro 
respectively and the lowest yield was recorded with X), 60
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and 30 kg U, r ood K per hectare respectively •
Oubgauonian at al. (19TB) found that application of 

n at 124 kg/ha as urea recorded significantly higher yield 
over the 124 kg W/ha in the combined form of groundnut cake ♦ 
urea and the other two lower levels of n application tried.
It waa observed that for the application of nitrogen as 
fertiliser, urea was not only cheaper but also gave a higher 
yield over the combined form of oil cake and fertiliser urea. 
The applied phosphorus (30 kg f2Q5/ha) lias significantly 
influenced the yield. However, the two levels of KgO at 31 
end 102 kg/ha had no response on the yield of turmeric.

3* Turmeric oleoreMa
According to Krlshnamurtiy §&• (1972) the yield of 

oleoresin in turmeric varied from 4 to 7.3 per cent and the 
oleorcoin contained about 18 to 25 per cent essential oil 
and 50 to 47 per cent ourcuain. lewis <i£ gl. 0/14) 
sported that turmeric contained 6 to 7 per cent oleoresin 
and the oleoresin contained 18 to 20 per cent volatile oil 
and 35 per eent oureunin. Mathai (1975) estimated the 
oleoresin content of six types of turmeric and found the 
maxims?, oleoi-asin content in 'Alleppey finder turmeric *
( 2 4 . 3 ’>• Th e  bulb of *AlIeppey turmeric* contained only 
16.2 per cent olooroain. Krishnasurthy e|» gl. (1378) tried 
different extractants and apparatus for oleoreein extraction



end found that ooetone was superior to alcohol end othylme 
diehlorlde. In the ooee of ooaree powder (30 oeeh) Soshlot 
method was found to be better while percolation and Joshlst 
methods were equally efficient in the case of fine powder 
(60 mesh). Among 12 turmeric onltlvare they noticed a 
variation of 5*5 to 10 par oent in oleoresln oontent in the 
oase of fine powder (60 sieeh) by Soxhlet method, Philip 
(1976) noticed a variation of 12.1 to 21.1 per oent in the 
content of oleoreein in turmerlo*
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A field experiment on turmario was conducted at the 
iorticultural College Campus, VeHanikkara, from :<ay, 1979 
to January 1980, in order to study the effect of graded 
doses of nitrogen, phoaxhorus end potassium on the yield 
and quality of turmeric end also to standardise the plant 
tissue suitable for foliar diagnosis in relation to n, . 
and K*

1* fopM M sssk

1*1« I I j M i& M  jaaa _eoH
The location of the field experiment was at 10.32*11 

latitude and 78.10* ' longitude at an altitude of 22.23 m. 
The area enjoy a a typical humid tropical climate. The 
details of the meteorological observations for the period 
under the experiment ore presented in Appendix I •

The site of the experiment was uniformly level in 
topography and the soil was deep, well drained, moderately 
acid and medium day loam. The chemical characteristics of 
the soil are given in Appendix HI*

■AThe experiment woe laid out in a 3 factorial design 
with three levels of nitrogen, phosphorus and potassium in 
randomised blocks confounding the effect of interaction 

totally. The procedure followed for the allocation
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of various treatments to different ijlote was in accordance 
with Yates (1937). The details of tbs lay out ( r i g . 1 )  are*

Total amber of treatments* 27
Lumber of replications* 3
Yunber of blooko* 9
Total number of plots (beds)* 61
Grose plot oieo: 4.2. x 1.2 n
Hot plot oizo* 3.0 m 0*9 m
Total experimental area* 0*041 ha (40m.24 a4")
o p e n in g *  30 x  15 o q

limber of border rows* 1
number of plants per l̂ot* 112

The levels of nitrogen, phosphorus and potauoiuu 
employed are*

Levels of nitroiaan
1 • £1q 0 kg ll/ha (0*0 g/m2)
2* 20 kg n/ha (2 g/s2)
3. 40 kg n/ha (4 g/o2)

Levels of ijhosiiaorue
1 • puj 0 leg PgO^/ha (0.0 g/ha)
2* 20 kg PgOg/ba (2 g/a2)
3. p2 40 kg 2205/ha (4 g/u2)
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L o y o laenrols of 'ijoiaooitaa
0 kg KgO/he (0.0 g/n2) 

40 kg KgO/ha (4 g/m2)
80 kg KgO/ha CO g/n2)

1.0. TleM culture
The land waa prepared by thorough ploughing and was 

cleaned out of stubbles* Beds of sis© 4,2 a x 1,2 a were 
taken, leaving a space of 40 ca width in between and channels 
’wore provided to get sufficient drainage* raru yard manure 
at the rate of 40 tames per hectare waa applied m  basal 
dose. The farm yard oanore contained j.?y par cent ' , 8.20 
per cent ./gO,- and 0.4 i>or cant KgO. 3c®d rhiaoae used was 
.eighing 15 to 20 g each and had at least two viable 
healthy buds. '21m variety used waa Rasturi Tonak. lanting 
was done cm 22nd iny 1979. Effective germination was 
eodaencsd by the 5th day after planting and 50 of the 
gemination waa over by 10th day* 411 the oultural and 
plant protection practices followed were in accordance 
with tho Package of ..ractioeo of the Kerala Agricultural 
University, 187-*

nitrogen, phosphorus and potaasinn were ou.^liod in 
the form of urea, superphosphate and muriate of potash 
respectively • Tull dose of phosphorus and half the dose 
of xJOtoaoiun woro ap plied as basal* The ocoond half of
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potassium was applied on 60th day after planting. ?wo-third 
of the nitrogen dose was applied in 30th day after planting 
and the remaining one-third was given cm both day after 
planting*

The orop was harvested cm 19th January, 13U0*
1.4. Observations

Observations on number of tillers per slump, number 
of leaves per tiller, height of tillers, fresh weight of 
rhisomes, dry weight of xhisomss and total dry uatter were 
taken at monthly intervals starting from the 90th day after 
planting* Aooordingly the sampling j?eriods were numbered 
as 1, 2, 3, 4, 5, end 6 for 90th, 120th, 150th, 1m0to, 210th 
and 240th day after planting respectively. Tiaoue samples 
were collected from toe leaves, pseudo stems and rhisomes 
of the plants at these periods for ohemical analysis, 
tissue samples ware collected from all toe three replica
tions and made into a composite sample for the purpose of 
ciieuioal analysis*

Leaf samples oolleoteu cm 120to day after planting 
(second sampling period) were used for standardisation of 
loaf positions* 2he leaves were numbered from top to 
bottom of the tiller, the last fully opened leaf being 
referred as loaf Ho.1* 2he first six leaves from leaf 
positions one to six from the top of the tiller were 
analysed for nitrogen, phosphorus end potassium.



2. Analytical methoda
2.1. 3oU

For the mechanical analysis of the soil* the 
International ipette method was used (rlper* 1942;. The 
pn of 1«2.5 oolliwater suspension was determined uoJjoo a 
pll uetor. Total oripnic carbon of the soil was estimated 
by the oethod of Walkley end Black described by - iper (1942). 
Tor the determination of nitrogen* the K^eldahl dlgoetion- 
diotillatiaa nethod given by Jackson (195U) was followed. 
Available phosphorus was determined in the 3r©y !'o*1 
extract of soil, by the chloro-otonnous rediieod raolybdo- 
phosphorlc blue colour method in hydrochloric acid system 
(Jackson* 199<j). the exchangeable potosaiun extracted by 
in neutral ammonium acetate was determined flame photo- 
oetrieolly and reported as available potassium.

2 *2 .

The total nitrogen content of the plant material 
was determined by the micro E^eMshl oethod (Jackson*
Par the determination of phosphorus and potassium* the 
plant material woo digested in a mixture of perchloric* 
sulphuric and nitrio adds (1i2»9). the phoephorus in the 
tripple acid extract uos determined by the vnaadoaolybdate 
yellow colour oethod. i otooaim waa determined using 
flame photometer (Jackson* 1956).



The comter-cumat extraction using a doxhlet
a. ,®ratuc waa used for the dotenainatiaa of oleorosla in 
the freshly ground dry turmeric (A*S.r*A.# 1 9 6 0 )* the 
solvent used was acetone*

the data relating to each Character were analysed 
by applying the analysis of varienoe technique as euggoated 
by rense end Sukhatoe (1967) fee? confounded factorial 
experiments*
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1. Bffoot of m kthe oharastars. of turmeric.
Tho observations and results of statistical analysis 

of the effect of different levels of nitrogen* phosphorus 
and potassium on the morphological oheraotero of turmeric 
are summarised in tables 1 to 3 and in Appendices II to IV.
1.1. Humber of tillers per clump

Observations on the number of tillers per clump was 
recorded and analysed at monthly intervals from 90th to 
210th day. the results are presented in Table 1 and in 
Appendix IX. It was revealed from the results that the 
production of tillers was not influenced by the fertiliser 
treatments at earlier stages of plant growth. But the tiller 
production at fourth period was found sigaifioantly affected 
by the levels of potassium applied * The tiller production 
at k<| level was significantly superior to that at kg and k^. 
The kg and k^ levels were on per* Similarly the number of 
tillers at fifth period was determined by the levels of 
applied nitrogen* Application of incremental doses of 
nitrogen resulted in an increased production of 11 liars. 
Maximum tillers were produced at n*, level followed b y - e n d  
n^* Tiller production at n^ end n^ were on par.
1*2. Humber of leaves per tiller

As evidenced from Table 2 end Appendix III* the
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table 1. Effect of II2X treatments and period of orowth onthe number of t i l l e r s  per clump of tum eric .
1 .

no. treatment

1 a

1 — 2 1) 4 3

1. 1.30 1.39 1.67 1.96 1.33

2 . n0^0^*1 1.75 1.56 3.11 2.33 2.44

3 .
w V *

n0*bit2 1.75 1.50 2 .22 3.00 1.33

4* 1.42 1.64 2.00 1.67 1.55

5 . “ o f ^ i 1.56 1.33 2.22 2 .c'9 2.00

6* V i 4̂ 1.56 1.83 2.00 2.70 1.67

7 . Oq P ^ O 1.67 1.50 1.66 1.55 2.00

■ W H 2.00 1.70 2.56 2.09 a »•» 
1

9* 1.73 1.50 1.7u 2.00 2.33

10. “ l ^ O 1.56 1.65 2.11 2.33 1.56

11. “ i S ^ I 1.50 1.33 2.11 3.22 1 .6b

12. “ i ^ a 2.42 2.00 2.00 1 .7 - 1.67

13. 1.56 1.58 1.70 3.44 1 t7u

14. 1.92 1.75 1.09 3.00 2.09

15. “ i p * 1.50 1.67 2.56 1.78 1.22

1 o . 1.83 1.29 2.56 2.44 2.11

17. n.jPgk, 2.00 2.39 2.33 ? o 3 2.22

10. “ i P *
1.56 1.71 2.44 3.11 2.00

19. 1.33 1.92 2.11 1.66 2.45

2 0. “ a J ^ H 1.67 1.56 2.44 3.22 2 .76

21. " 2 ^ 1.75 1.33 2.44 2.44 1 .63

22. 1.03 1.42 2.67 2.70 1.67

23. n g P lk , 1.67 1.21 2.22 2.44 1.56

24. “ sPi1̂ 1.67 1.33 3.33 o £*7 £• .O 1 3.11

25. a2&£p0 2.0 a 1.44 1.33 AA£. *dd 2.45
26. “ 2*2*1 1.25 1.82 2.11 3 • '-O 2.56

| 
to •v

l
I 

*
f

“ 2*2*2 1.50 1.53 2 .Go 2.55 1.7v>

Moan 1.71 1.59 2.23 2.50 1.97
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table 2* Sffoot of W S K treatments end period of ^routb ontbe mnber of leaves per tiller of turmeric.

1.ffo. Treatment
xeriod

f 2 3 4 5
1. 5.46 5.42 6.70 7.63 8.01
2. 5.59 5.24 6,05 V--.05 7.11
3. 5.13 5.54 6,97 5.57 7.57
4. “oPl̂ O 5.09 4.85 6.11 7.40 7.B1
5. v-cPfy 5.90 6,00 6,73 6,41 8.14
6, n0p1ls2 O.oe 5.99 6.92 5.67 8.03
7. “O P A 6.14 5.53 3,11 8.18 6.62
8# “oPâ i 6.28 5.42 7*53 5.30 7.44
9. =01^2 5.77 3.61 6.67 6,90 6.00
10, 4.57 5.66 7.23 7.29 6.31
11, n,Polt, 5.60 5.66 7.64 6.23 0,46
12, 4.95 4.32 6.71 7.40 7.32
13. “iPiko 4.96 4.75 7.47 6.66 6.71
14. n1p1k1 5.76 4.31 5.96 6.35 u.39
15. rV l k2 5.64 5.24 6.73 7.25 7.58
16. “i P A 4.93 4.00 6.30 5.01 6.30
17. “ipA 4.97 5.86 5.58 6.11 5.98
18. “ip^ 6.74 5.05 6.74 6.01 6,33
19. “2 ^ 0 6.30 4.00 6.77 6.26 6.68
20. n2itoki 5.02 4.97 5.87 7.92 5.70
21. “2 ^ 4.92 5.35 6.67 7.14 6,34
22. nas* 4.29 5.50 5.27 6.23 6.98
23* 0 ^ 1*1 5.43 4.63 6.56 4.09 6.38
24. DgP^g 4.96 4.41 5.83 6.08 5.61
25. 4.59 5.57 8.53 7.13 6.54
26. n2i12k1 6,16 5.37 6.82 6.60 6.76
27. “s p ^ 4.78 5.40 5.64 5.34 0,37

liom 5*40 5.15 6,69 6.50 6.87



?afcle 3* nffeot of TJHC treatments m ad period of ^poyth oathe heijht of tiller of tumeric.

no. Troetamt ~ 1-----“  H T 1 --------- 3

1. 63.25 79.32 99.06 99.50 115.22
2. noi3ô£i 70.67 66.39 104.44 101.67 111.44
3. 56.67 52.78 81.95 79.56 90.89
4. “oi’î o 50.67 66.08 94.61 102.50 117.78
5. Bo^ki 55.50 61.53 09.28 103.70 111.44
6. n0I,1k2 59.75 69.64 86.83 uD.33 u9.22
7. 63.13 66.81 97.89 101.06 105.33
a. “0 ^ 1 57.17 68.00 82.33 88.55 94.67
9. nO®2*c2 43.00 57.75 83.56 06.67 107.11
10. “1%^) 56.25 71.17 93.11 95.83 oQ .44
11. 65 .S3 77.00 95.56 120.61 106.89
12. 49*56 64.23 87.56 85.39 105.00
13. “lDl*0 60.63 71.82 90.22 107.28 103.22
14. “l*"* 70 .06 79.67 84.45 86.61 131.11
15. 77.42 61.75 95.94 98.67 107.33
16. “1*9*0 44.50 55.00 68.89 67.56 93.56
17. “1 ^ 62.50 66.76 85.22 72.70 98.11
18. n , ^ 63.33 73.35 101.00 00.44 114.33
19. 49.33 54.86 74.76 92.11 103.89
20. HgPgftj 54.33 78.00 86.00 88.72 115.11
21. 36.00 71.65 83.22 106*11 110.67
22. ng^kg 67.6? 62.70 07.22 108.05 100.44
23. “oi'l̂ l 49.63 52.50 72.11 83.50 94.89
24. a gP^ 61.56 62*83 95.22 113.00 95 .67
25. “2*9*0 81.67 06.14 108.67 104.56 121.56
26. 59.42 76.49 89.00 107.56 111.55
27. “2 1 * 47.75 50.90 76.33 88.95 102.78

I lean 53.48 68.65 08.68 94.79 105.17



fertilizer levels employed in the study did not influence 
the number of leaves per tiller of turmeric* However, the 
levels of nitrogen significantly influenced the number of 
leaves at fifth period* The treatment Uq was significantly 
superior to ZL| end n^. The leaf production per tiller at n̂  
and &2 levels was not significantly different* The number 
of loaves per till®? Increased with increasing periods of 
growth, the mean values at first and last periods being 

/ 5*4 and 6.67 respectively.

1.3. Height of tiller
The results of the study presented in Table 3 and 

Appendix 17 revealed that the height of tiller was not 
influenced by the incremental doses of nitrogen, phosphorus 
and potassium. There was marked increase in the height of 
tiller with advancing age of the orop, the neaa values at 
first and last periods being 59.46 on and 105.17 cm 
respectively.

m  m t -O f p i  -IM
im m  ms& dry wmliMB g f  
production of ..turmsgig.

The observations and results on the influence of 
graded doseo of fertilisers and age of the crop cm the fresh 
and dry weights of rhisome and total dry matter production 
are presented in Tables 4 to 6 and in Appendix 7.
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Table 4* Effect of W M  treatments and period of growth 
m  the fresh ueî bt of rhisoae* Mg/m •

no. Treatment "HI--- 3 .... ^ ------- ■■■ "X

1 . BqPq**0 0.566 0.998 1.156 4.556 3.244
2. “oPtfh 0.865 1.180 1.481 1.896 4.326
3. 0.203 0.501 0.519 0.607 1.158
4. OoPi^o 0.525 0.985 1.378 4.007 2.800
5.

V I v 
»0p1k1 0.263 0.563 2.104 7.000 1.607

6. 0.625 1.323 1.844 3.037 4.105
7. noP^O 0.347 0.725 1.104 1.237 4.726
8# “oP^i 0.102 0.326 1.548 1.400 2.319
9. “o P ^ 0.385 0.807 1.748 1.032 2.007
10. a1%^0 0.391 0.025 2.067 1.970 2.593
11. 0.3Q6 0.059 2.889 4.341 3.163
12. 0.350 0.770 0.474 2.185 3.519
13. “IP!18® 0.521 0.926 1.578 1.119 1.763
14. 0.216 0.536 1.674 5.896 3.186
15. *^1*2 0.625 1.044 1.341 2.007 4.7 85
16. “iP^O 0.091 0,257 0.437 0.867 2.819
17. 0.407 0.059 0.681 1.667 3.496
IS. i^pgkg 0.326 0.790 2.348 1.563 2.726
19. 0.105 0.336 0.689 1.496 1.978
20. “2*6*1 0.200 0.405 0.711 3.844 3.104
21. “2 ^ 2 0.316 0.726 0.993 0.659 4.067
22. “sPî o 0.629 1.158 0.911 3.193 2.052
23. n2p1k1 0.129 0.536 0.933 2.111 4.341
24. »2Plk2 0.825 1.081 1.000 1.000 5.148
25. “23*2*0 0.762 1*168 0.911 2.711 6.222
26. “2 ^ 1 0.421 0.696 1.044 1.067 3.015
27. ^PS1̂ 0.525 0.748 0.956 2.793 4.652
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fable 5. Bffeot of H i% treatment® end period of growth 
on the diy weight of rhizome, kg/to**.

91.
!?0. Treatment ....p«|nA_.‘“2--- — *5---------- 4 6
1. •W'o 0.055 0.085 0.109 0.499 0.377
2. noBolti 0.009 0.091 0.124 0.212 0.296

5* “o ^ 0.005 0.009 9.050 0.079 0.159
4. “ô î o 0.010 0.153 0.127 8.507 0.422
5. a0pl't1 0.007 0.099 0.185 0.696 0.380
6. ”<^1*2 0.034 0.031 0.187 9.307 0.286
7. a0p2k0 0.011 0.105 0.104 0.132 0.580
G. W l 0.009 0.010 0.123 0.153 0.268
9. “o P ^ 0.021 0.042 0.154 0.123 0.289
10,

Vr Im» 9m 

°1P0 0̂ 0.011 0.084 0.175 0.199 0.149
11. *1^*1 0.050 0.119 0.237 0.447 0.371
12. 0.025 0.006 0.392 0*278 0.291
13. *1^1*0 0.016 0.021 0.146 0.120 0.151
14. aiPl*1 0.019 0.025 0.151 0*589 0.335
15. 0.029 0.089 0.117 0.193 0.174
16. “iP^o 0.006 0.006 0.040 0.095 0.29j
17. “l ^ l 0.025 0.064 0.054 0.174 0.29?
18. 0.019 0.065 0.224 0,158 0.364
19.

• 9m 9m
a g j ^ Q 0.019 0*065 0.073 0.171 0.128

20. n2Iblci 0.012 0.056 0.055 0.377 0.415
21. Ogl̂ kg 0.054 0.100 0.080 0,077 0.224
22. *2^*0 0.020 0.100 0.008 0*356 0.313
23. °2Pl̂ 1 0.004 0.057 0.254 0 .222 0.164
24* *2*1*2 0.010 0.125 0.195 0.107 0.284
25. »2P2*0 0.029 0.190 0.370 0.281 0.297
26. »2®fckl 0.037 0*084 0.230 0.116 0.222
27. “2 ^ 2 0.009 0.055 0.075 0.294 0.256
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Table 6, Hffeet of UPX treat&aata and period of growth. Pon tbe total tagr natter production of .turmeric# g/n ,

01. ................p«nod................Ho. Treotaoat 3 4 5 6

1. 0.331 0.662 0.636 1.558 1.160
2. “0 ^ 1 0.119 0.779 0.638 0.817 0.944
3. «_Tuk#.u 0 2 0.152 0.550 0.299 0.637 0.769
4. “0*1*0 0.153 0.745 0.500 0.995 1.485
5. “0*1*1 0.196 1.065 0.999 2.158 1.371
6. “o®1*2 0.202 0.384 0.764 1.178 0.958
7. “0*2*0 0.162 0.773 0.664 Q.715 2.093
U| “o»2*i 0.245 0,258 0.844 0.795 0.937
9. nOĴ2lc2 0.179 0.464 0.644 0.733 1.216
10. “l»0*0 0.244 0,737 0.715 0.607 0.645
11. “1*0*1 0.326 0.880 1.206 1.382 1.426
12. “1 ^ 2 0.246 0.263 0.920 0.928 1*042
13. “l*1*0 0.236 0.294 0.665 Q.567 0.618
14. “1*1*1 0.269 0.464 0.754 2.039 1.311
15. “1*1*2 0.3 77 0,705 0.813 0.719 0.739
1G. “1*2*0 0.143 0.250 0.331 0.416 1.010
17. “l*2*1 0.167 0.632 0 .550 0.831 1.077
10. “1*2*2 0.257 0,593 1.153 6 *844 1.403
IS. 0.197 0.457 0.733 0.750 0.659
»V'NC.'J # “2*3*1 0.247 0.487 0.714 1.410 1.417
21. “2*3*2 0 .260 0.770 0.406 0.630 0 . :-A J9
22. “2*1*0 0.217 0.711 0.623 1.250 1.239
23. “2*1*1 0.115 0.533 0 .464 0.872 ..u20
24. 0.175 1.021 0.76Q 0.363 0.304
25. n2£̂2feO 0.314 0.649 1.156 1.220 1.288
26. ngPgki 3.4 35 1.164 0.723 0.714 0.974
27. UgPgkg 0.147" 0.371 0.557 0.943 1.007
limn 0.234 0.625 J.717 ' .974 1.090



■pAys a f t e r  p l a n t in g

F ltt .fc . RELA TIO N SH IP toE TWEEN P E R IO P 

O F  (SROWTM ANJ> TOTAL PRY MATTER.
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2#1# "Yeah woî bt of rhlsmae
The effect of fertiliser treatments cm the fresh 

weight of rhizome (yield) at harvest has been examined and 
presented separately*

It was observed that different levels of nitrogen* 
phosphorus and potassium end their interactions could not 
influence the fresh weight of rhisooe at different periods# 
Yrther# it was revealed that the fresh weight of rhisoue 
was determined by the age of the crop* there was a steady 
increase in the fresh weight of rhizome with increasing 
periods of growth# However, the increase in fresh weight 
between second and third periods was not significant# 
thereafter, marked increases were noticed in fresh weight 
of rhisome between progressing periods of crop growth, the 
fresh weight of rhiaoue being the highest at the last period#

2 #2# Dry weight of rhizome
As in the case of fresh weight, the dry weight of 

rhizome also increased significantly with increasing ..eriod 
of growth, except at the sixth period (Table 5 and Appendix V)# 
the dry weight at sixth period was the highest and was on 
par with that at the fifth period* the different levels of 
nitrogen, phosphorus end potassium applied to the crop 
could not influence the dry weight of rhizome#

2*3# total dry natter
the results pertaining to the total dry natter



production are given in Table 6 end in Appendix V, The
influence of periods of growth on the total dry natter
rxrod action was alec significant os in the case of freon and
dry weights of rhlsone. The dry natter production increased
continuously with increasing periods of growth. The
increase fron third to fourth period was not statistically
significant. The total dry natter production increased
significantly at all other periods, the highest value being
at the sixth period. The maxiBam production of dry natter
took place during the period fron 120th day to 150th day

2after planting (0*391 kg/a ) which accounted for 35.-7 per 
cent of the total dry natter accumulated. The levels of 
applied potassium also significantly influenced the total 
dry matter production (Appendix V) • The total dry matter 
production was highest at the level which was on par 
with and significantly superior to kg.

3. Hhisome yield of turmeric at harvest
The data on the yield of tunaeric at Iiarvost are 

presented in cable 7 and the analysis of variance in 
Appendix VI,

Statistical analysis of the data revealed that the 
levels of nitrogen, phosphorus and potassium and their 
interactions involved in the study could not influence the 
rhisoms yield of turmeric at harvest, significantly, However,
the highest yield was observed at level (3,46 kg/if̂ ),



2Table 7. iMsoie yield of turoario at harvest, fresh weî it» kg/m •

31*
ro. Treatueats

Replication l 
I

Explication .eplicQtion
11 III

t. 2.51 2.32 3.46 2.76
2. °oSbki 4.15 3.12 2.41 3.23
3. 1 *80 1.40 3.43 2.26
4* “o s * 2.05 2.70 2.22 2.59
5. “0Plk1 2.49 3.13 2.09 2.84
6* 1.97 2*69 2.63 2.50
7. °o^o 2.64 2.84 3.02 2.83
B. “oPâ i 2.64 3.37 2.25 2.75
9. 3.26 1.65 2.65 2.52
10. “i ^ 2.93 3.33 4.12 3.46
11. nlSolc, 2.30 3.04 3.84 3.06
12. “1*0̂ 2 2.16 3.18 2.43 2.61
13. “ip* 1.86 3.28 3.78 2.97
14. niPiki 3.21 3.61 2.65 3.16
15. n,Pik2 2.93 1.50 9.8* 2.77
16. ■HPA 1.94 1.34 1.69 1.66
17. “IP^I 3.15 1.69 1.96 2.26
18. “i P A 3.11 2.10 3.01 2.74
19. OgPgltO 2.77 1.81 2.66 2.41
20. “2 ^ 3.02 3.13 1.96 2.70
21. 3.62 1.59 4.15 3.12
22. “aPi1̂ 1.38 3.93 2.77 2.69
23. a2̂ iki 2.01 2.60 2.89 2.50
24. ^ p * 2.93 1.65 2.93 2.51
25. “a P ^ 4.10 2.BB 3.03 3.36
26. “aPz’S 3.07 2.92 3.71 3.23
27. “a P ^ 1 «ud 2.12 3.80 2.60

“o 2.70 % 2.25 kg 2.75
n- 2.74 *1 2.73 k-, 2.85
«2 2.79 »2 2.66 k2 2.62

for conpasl&g levels of ?T# ? end K



closely followed lay (3*36 kg/®2)*

The content sod uptake of nitrogen in leaf* pseudostem 
and rhizome are preedited in Tables 8 to 14 and their mean 
values summarised in Table 15* The results obtained from 
statlstioal analysis are presented in Appendix VII * The 
relationship between period of growth and uptake of nitrogen 
is graphically represented in Pig* 3*
4.1* Nitrogen oontent of leaf

The observations revealed that the incremental doses 
of nitrogen significantly influenced the nitrogen percentage 
of leaff while the application of phosphorus and potassium 
at different levels did not influsnos this parameter signi
ficantly • Howeverf the difference between n^ and n^ levels 
was not statistically significant* In foot* n^ recorded the 
highest leaf nitrogen percentage* evmthough it was an par 
with the nitrogen percentage at Og level* The percentages 
of nitrogen at both n^ and levels were significantly 
superior to that at itj level* With respeot to the effect 
of increasing periods of ̂ ovth on nitrogen percentage of 
leaf it baa seen that the nitrogen percentage increased 
upto the fourth period (180 days after planting) and than 
decreased during the fifth period (210 days after planting) 
and thereafter increased at the lest period* 'pto the fourth
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Table 8. if feet of IJi-K treatments and period of growth on 
nitrogen content of ttamerie.
nitrogen content of leaf, $ on laoietare free boais.

1.No# rreatmsnt
Period

1 2 1 y 4 5 £

1. “3 ^ 0 1.54 1.68 3.50 4.06 2.80 2.66
2# “o ^ i 1.40 0.84 3.36 4.34 2.52 3.00
3. “o^o^z 1.40 1.68 3.50 3.36 3.00 2.94
4. 1.26 1.60 3.36 3.64 2.52 3.08
5. 0.9u 1.54 3.08 3.92 2.52 2 .80
6. 1.12 1.40 3.22 3.92 2.66 2.00
7. “qpA 1.12 1.40 3.22 3.92 2.94 2.94
i># "o* ^ i 1.54 1.82 3.36 3*70 2.94 3.08
9. noPak2 1.54 1.40 3.50 3.78 2,66 3.00
to# “iPô o 1.12 1.40 3.50 3.08 2.66 3.22
It. n1»0k1 1.26 1.40 3.22 2.94 2.30 2.66
t2. 1.26 1.54 3.36 2.94 3.00 2.52
13. “iPî o 1.54 1.68 3.36 2.66 2 2.66
14. n^k, 1.54 1.40 3.00 2.66 2.32 2.00
15. OjPjfc, 1.6u 1.54 3.50 2 *>~0 2.32 2.94
16. a, 52*0 1 .Co 1.63 2.24 2.80 2.52 2.94
17. “IP^I 1.40 1.68 3.64 3.64 2 .00 3.08
4 r> IU* “1 ^ 2 1.40 1.60 3.50 3.36 2,66 2.80
19. n2P0ko 1.54 1.68 3.36 3.36 2.38 2 .00
20. “aPo’H 1 ,6u 1.82 3.36 2.94 2.66 2.94
21. 1.82 1,26 3.64 3.08 2.30 2.66
22. n ^k o 1.40 1.40 3.08 3.78 2 .oO 2.00
23. “zPlk1 1.54 1.54 3.36 3.64 2.80 2.94
24. °2P'tk2 1.02 1.54 3.36 3.50 3.00 2.94
25. 1.68 1.40 3.08 3.70 3.00 2.94
26. “as^i 1.54 1.68 3.08 3.50 2.00 3.00
27. Î PgiCg 1.40 1.12 2,94 3.7o 2.66 3.22
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period, the nitrogen percentage at each period woo signi
ficantly higher than the previous period, the increase in 
nitrogen, content from, the second period to the third period 
being very conspicuous, the percentages of nitrogen at 
fifth and sixth periods were significantly lower than the 
third end fourth periods while the nitrogen ooniant at sixth 
period was significantly higher then that at the fifth 
period. The percentage of nitrogen at first end seoond 
periods did not differ significantly, the nitrogen percen
tage of leaf varied from 0.92 to 3.32, the average being 
2.35* the nitrogen content of the leaf was also influenced 
by the interaction between levels of nitrogen and the 
different periods.

4*2. nitrogen content of pseudostem
the results revealed that the increasing doses of 

nitrogen significantly influenced the nitrogen percentage 
in the pseudostem of turoerio, while the application of 
different levels of phosphorus and potassium did not influence 
the same significantly, the treatment recorded the 
highest nitrogen percentage and was on par with n .̂ the 
treatments n, and n̂  were significantly superior to Uq in 
the nitrogen content of the pseudostem, the nitrogen 
oontant of paeudosten signifioantly differed with the period 
of growth, the percentage of this element decreased 
considerably at the see&id period and thereafter increased
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nitrogen eo&tent of pecnadostetn9 on moisture free 
basis*

table 9. Effect of ni'K treatoanta and period of growth onnitrogen content of tossaaric.

SI.
Ho. treatment

Period
“I 2 3 4 5 6

1. B0»0k0 2.24 1*12 2.24 3.22 2.52 2.30
2. “oP^t 3.06 1.26 2.66 3.08 2.00 2.00
3. 2.60 1.12 2.52 3.08 2.94 2.66
4 •

V \P •>* 2.66 2.10 1.96 2.80 2,38 2.80
5. “0*1*1 2.60 2.10 1.82 2.80 2.00 1.96
6. “0*1*2 2.52 1.68 2.52 2.66 2.80 2.66
7. “0 2̂*0 2.38 1.96 2.10 2.00 2.80 2.66
8. “0*2*1 2.94 1.96 2.10 2.80 3.00 2, 00
9. 2.24 1.68 1.54 2.80 2.00 2.94
10. “lSb*0 3.OB 1.62 3.22 2.66 2.00 2.94
11. 2.38 1.82 2.66 3.08 3.08 2.94
12. 3.36 1.68 2.52 2.00 2.66 2,00
13. njp^kQ 2.94 1.82 2.80 2.94 2.52 2.00
14. n1p1ki 2.60 1.68 2.52 2,94 2.38 2.66
15. 2.30 1.68 2.94 3.08 2.66 2.52
16. “l*S*0 2.80 1.96 2.94 2.94 2.80 2.66
17. n̂ pgkj 2.66 1.68 3.50 2.80 2.52 2.00
18. *4*2*2 3.36 2.24 2.66 2.00 2,94 2.94
19. “2*b*o 2.00 1.68 2.94 2.94 3.08 3.08
20. “2%*! 3.08 1.68 3.08 3.08 3.08 2.00
21. **2*0*2 3.64 2.52 2.80 3.08 2.94 2.66
22. “2*1*0 2.66 1.96 2.80 3.08 2.00 2.80
23. “2*1*1 2.66 1.02 3.22 2.94 2.52 2.94
24. n^p^kg 2.66 1.82 2.80 2.oQ 2.38 2,94
25. “2*2*0 3.64 1.54 3.08 2.80 2.66 2.00
26. “2*2*1 2.60 1.40 3.22 2.94 2.00 2.66
27. **2*2*2 2.52 1.96 3.22 2.94 2,80 2. 00
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reaching a maximum at lbs fourth period* tbs content of 
nitrogen at fiftb and alxtb period© was sigiifloantly lower 
than that at the fourth sad first periods* the values for 
nitrogen percentage ranged from 1*12 to 3«50, the average 
being 2*61* the combined effect of the levels of nitrogen 
and different periods also influenoed the nitrogen percentage 
of peeudoste® significantly*

4*3* nitrogen content of rhizome
It was observed that the application of incremental 

doses of phosphorus influenoed the nitrogen content signi
ficantly while the applioation of nitrogen and potassium 
had no significant effect on this parameter* the phosphorus 
level p2 whioih was am par with p̂  reeozded the hipest nitrogen 
percentage* ihosphorus levels pg end were significantly 
sux̂ erior to pQ. The nitrogen contest of rhisosaes differed 
markedly with varying periods of growth* the mean nitrogen 
percentage of 1*42 at the second period was increased to 
3*32 at the third period, thereafter* the nitrogen 
percentage slightly decreased with increasing period, the 
decrease being significant only at the fifth period. The 
nitrogen percentage ranged fro® 0*98 to 3*84, the average 
value being 2*88*

4*4* nitrogen uptake in leaf
Studies conducted on the nitrogen uptake in leaf 

revealed that the effect of fertiliser treatments could not
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nitrogen content of rlii2oaet ' cm ooioture free 
basis*

Table 10* I3ffeei of HI® treatments and period of groytb cm,
nitrogen content of tuxmerio.

31.
Ho. Troatoeat 2 T

Period
4 5 ‘“*6

1. 1.12 1.54 3.08 2.80 3.00
2. “0*0*1 0.9B 3.22 3.22 3.36 3.00
3. a0 ^ t2 1.60 3*22 2.94 3.00 2,94
4. tLy^co 1.26 2.94 3.36 2.80 3.22
5. OoSt̂ l 1.40 3.36 3.64 3.0b 3.50
6. “o»i*2 1.12 3.50 3.08 3.22 3.22
7. “0*2*0 1.54 3.36 3.36 3.22 3.22
6. “0*2*1 1.40 3.64 3.36 3.00 3.00
9. 1.26 4.34 3.36 3.00 3.36
10. 1.54 3*22 3.22 3.22 3.50
11. “1*0*1 1.26 3.64 3.64 p.Qu 3.22
12. “1*0*2 1.26 3.36 2.94 3.36 3.00
13. “l®1*0 1.40 3.50 2.94 3.36 3.08
14. “i»i*i 1.54 3.22 3.22 3.00 3.22
15. “i»i*2 1.68 3.64 3.06 2.94 5.36
16. “ii>2*o 1.40 3.36 3.36 2.tO 3.22
17. “1*2*1 1.26 3*22 3.64 3.00 3.22
10. “1*^2 1.54 3.08 3.22 3*22 3.50
19. “a%*o 1,26 3.22 3.50 3.36 3.36
20. °2*b*1 1.68 3.36 3.36 3.36 3.00
21. “2%*2 1.26 3.08 3.22 3.06 3.22
22. “aPi^o 1.54 3.36 3.36 2.94 3.22
23. “2*1*1 2 .24 3.50 3.22 2.94 3.22
24. ngp^ 1.12 3.64 3.22 3.00 3.36
25. “2*2*0 1.40 3.50 3.50 3.22 3.36
26. “2*2*1 1.54 3.50 3.64 3.22 3.50
27. “2*2*2 1.68 3*08 3.22 3.08 3.22
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nitrogen uptake in leaf* g/m2.

Table 11. Effect o f NEK troataaat© and period of growth on
nitrogen content of tu roeric .

31.
No. Treatoant

failal
1 2 3 4 5 er

1. °0%*E0 1.7* 3.02 12.96 13.95 17.08 12.89
2. W i 2.54 1.09 15.53 13.62 8.64 11.70
3. a0-‘fjt2 1.51 1.61 13.45 5.35 10.87 10.24
4. ”0*1*0 1.30 1.61 14.21 8.55 9.39 16.73
5. 0.96 2.00 19.28 19.89 23.50 16.91
6, ”0*1*2 1.45 2.44 8.29 14.62 32.06 12.99
7. =0*2*0 1.46 1.44 15.30 14.02 11.31 26.11
8. “0*2*1 1.65 2.91 6.14 17.26 11.00 12.00
9. a0 & 2 1.27 1.47 10.51 11.o7 9.20 16.25
10, nlS0!c0 1.81 2.23 15.90 10.65 6.70 9.66
11. ”1Ib*1 1.24 2.S1 17.16 17.46 9.73 19.14
12. “l*Q*2 1.26 2.28 6.72 9.95 13.93 13.30
13. ni*l*o 1.95 2.50 7.14 6.78 7.25 8.92
14. “1*1*1 5.49 2.55 8.95 10.13 22.39 16.77
15. 2.92 3.63 14.44 12 .u2 6.52 10.66
16. IL|pjCg 1.15 1.61 4.04 5.39 6.56 14.65
17. “1*2*1 1.76 1.86 13.52 8.94 12.03 16 .20
18. ”l*2*2 1.50 2.62 12.18 16.52 9.12 20.25
19. “2*0*0 1.13 2.07 12.67 12.67 9.60

«oCM “2%*1 1.94 3.04 10.24 11.81 19.23 17.42
21. "2*0*2 2.00 2.08 16.10 7.59 12.02 12.72
22 « “aPi*o 2.04 1.86 13.15 11.97 1 o .09 13.72
25. =2*1*1 1.19 1.23 12,14 4.47 13.39 13*29
24. “2*1*2 2.26 1.74 20.11 17.06 9*85 11.23
25. =2*2*0 3.28 2,80 11.54 12.05 10.25 19.49
26. "2*^1 1.50 4.09 25.13 11.20 12.25 15.76
27. “2*2*2 1.15 1.14 7.20 9.75 12.25 1o .25



influence the uptake significantly. The nitrogen uptake 
In leaf increased with increasing period of growth with a 
slî it decrease during fourth period nod a oontinuouo 
increase thereafter. The uptake was highest at the sixth 
period. being <m par with the uptake at the fifth period •
The nitrogen uptake at sixth period was significantly higher 
to all the previous periods except the fifth* The uptake 
of nitrogen in leaf ranged free 1.15 g/m2 to 28.11 g/a2, 
the average being 9.48 g/a •

4.5. Hltrogen uptake in pseudostem
The results on the nitrogen uptake in pseudootea 

showed that the different fertiliser treatments, did not 
have any influence on the uptake of this nutrient in the 
pseud os tea. It was also observed that the uptake of nitrogen 
in the pseudosten progressively increased with increasing 
period of growth, except a slight decrease during the second 
period. However the differences in uptake between first 
and second periods and fifth and sixth periods were not 
significant. The nitrogen uptake in pseudostea ranged from 
0.47 g/m2 to 18.53 g/n2» the average value being 4.95.

4.6. nitgoaaa uptake in rhtsooe
Observations on the uptake of nitrogen in rMsoue 

indioated that the treatment combinations employed in the 
study had no effect on the uptake of nitrogen in the rliisooe.
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nitrogen uptake la paewloatea, g/xa2 •

fable 12* if foot of ITPK treatments and period of g ?owth on
nitrogen content of turmeric.

'1#    — -----iJS&SSL—..• Treatment l 2 5 4
1.4o 1.30

no nr

1. “ c0o*o
2 . “ o0O*i
3 . n0sb k2
4 . °o0i*o
5 . “ 0 ‘J1k 1
6 . “ c>0i*2
7 . “ o P A
8 . “ o02*i
9 . “ 092*2

10. “ 100*0
11. “ 1 0 *
12. “ l®0*2
13. “ lP l*0
14. “ 101*1
15. “ 101*2
10. “ 102*0
17. “ 102*1
10. “ l ^ A
19. “ 200*0
20. “ 200*1
21. “ 203*2
22. “ 201*0
23. “ 201*1
24. “ 201*2
25. “ 202*0
26. “ 203*1
27. “ 202*2

3.25 0.76
1.19 0.56
1.70 1.01
1.60 1.24
1.04 1.24
1.46 0.92
1.75 1.49
0.91 0.09
2.69 1.35
1.29 1.73
1.50 1.23
2.46 1*29
3.94 1.40
2.19 1.08
1.02 o*m
2.16 0.06
2.30 1.06
1.26 0.94
3.24 1.16
A <• A 2*58 2.04
1.36 1.25
a.47 0.56
1.73 0.96
4.36 1.31
1.59 1.50
1.07 0.71

4.68 5 *uo
6.00 6.16
3.95 2 .7 6

3.33 3.8 6

6.19 0.57
2.42 5.43
4.07 5.50
1.30 7.40
4.17 4.93
6.42 5.16
6.05 11.56
1.57 5.32
1.70 5.58
3.55 6.52
5.99 7.55
1.00 2 .8 8

6.09 5.19
4.83 10.56

3.8B 8.34
4.51 7.93
6.35 4.67
5.15 6.72
4.35 2.57
0.32 8.91
8.77 0.00

8.46 4.43
2.92 6*50

11.32 7.09
7.34 7.50
6.03 16.53
5.61 12.73
14.02 6 .19

11.39 5.54
5.56 14.02
8.25 7.04
7.33 9.03

4.37 5.58
13.09 9.86

5.27 6.25
4.11 4.25
13.16 o.13
11.21 5.09
1.77 6 .11

4.96 7.10
4.20 9.29
6.39 5.a)
j*74 11.46
8.34 4.90
6.96 7.78
4.32 5.99
3.38 7.01
9.21 9.IS
4.48 8.39
5.48 o .90
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nitrogen uptake in rliicoue, g/&2.
table 1 3 .  f£~ot of HHC treatmento m a  period of growth on

nitrogen content of tturaerio*

ra.
Ho* Treotaent

itaiaa..
2 3 4 5 8

1. 0.39 1.28 3.37 13.96 11.64
2. “of^i 0.09 2.92 4.00 6.99 9.13
3. 0.10 0.29 1.46 2 *4o 4t60
4. “ofi'S) 0.13 4.49 4.26 10.83 13.5u
5. “0*1*1 0.10 3.31 4.62 21.44 13.29
6. “0*1*2 0.36 1.07 5.74 9.87 9.21
7. “0^2*0 0.17 3.52 3.46 4.23 10 . 06

C>* “0*2*1 0.13 3.53 4.15 4.72 6.25
9. “0^*2 0.26 1.84 5.19 3.77 9.71

10. “l*0*0 0.17 2.69 5.62 6.41 3.22
11. “l%*1 0.36 4.34 8.63 13.76 11.95
12. “l*9*2 0.32 1.92 11.52 9.36 0.96

13. “l*1*0 0.22 0.74 4.30 4.03 4.03
14. nlPlk1 0.29 0.80 4*87 16.14 10.78
15. nlP,k2 0.49 3.23 3.61 5.66 5.86
16. “1*2*0 0.06 0.22 1.36 2.66 9.33
17. °1*2*1 0.32 2.65 1.97 5.37 9.37
16. 0.29 1.94 7.27 5.09 12.75
19. “2%*0 0.24 2.03 2.54 5.76 4.29
20. “2^*1 0.20 1.21 1.65 12.68 12.76
21 • “2*0*2 0 .43 3.08 2.84 2.36 7.22
22. “2*1*0 0.31 3.37 2.95 10.45 10.07
23. “2*1*1 0.09 1.30 8.10 6.53 3.29
24. OgPlkj, 0.10 4.57 6.28 3.29 9.53
25. “2*2*0 0.41 6.64 4.16 9.06 9.99
26, “2*2*1 0.57 2.97 8.36 3.74 7.75
27. “2*2*2 0.15 1.08 • 2.43 9.04 o,24



however, tbs age of the plant considerably influenced the 
uptake of this element in rhisooe* The uptake increased 
continuously with increasing period of growth. The maximum 
uptake of nitrogen took place during the period from UOth 
to 210th day when nitrogen uptake In rhizome increased by 
69.33 per cent over the previous period* The uptake of 
nitrogen during this period accounted for 34.44 per cent of 
the total nitrogen accumulated in rhizome.

4.7. Total uptake of nitrogen
The results of the data revealed tisat the total 

uptake of nitrogen was influenced by the levels of potosoium 
applied. The varying levels of nitrogen and pliosphoruo 
applied did not influence the total uptake of nitrogen oy 
the erop. .iaxioun uptake was noticed at level which was 
significantly higher than those at kg and kg levels. The 
uptakes at kg and kg levels were statistically on par. It 
could be noted that the oaxiaua yield of tumeric was also 
obtained at the kj level thou^i the differences In yield 
between levels were not statistically significant, 'he 
total nitrogen uptake progressively increased with advancing 
period of growth, the maxima uptake being at the sixth 
period. Them was remarkable intake of nitrogen by the crop 
during the period from 120th to 150th day. The uptake 
value of 3.69 g/a2 at 120th day shot upto 19.22 g/m2 at 
150th day with an increase of 439*84 per cent over the
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fable 1 4 *  Bffeot of M  t r e a t ia a a te  and period of ^owtb 
on nitrogea ooateat of tunaarlc.
Total uptake of aitrogaa* g/s2.

31. . . . .

Ho. Treateaat “  2 3 4 p

1. 4.71 18.92 23.20 42,36
2. “o ^ i 1.94 24.45 23.70 22,97
3. nr,r?J-.krt

^ Q ^ Q r 2
2.27 17.69 9.59 19,33

4. n0»1k0 2.75 22.03 16.67 25 .83
5.* °oPlk1 3.34 28.70 35.08 5 p c 7 6

6. ’V)Ptk2 4.06 11.76 25.79 54.12
7. 2.53 22.39 23.18 21.12
8.

v  &  V

^p^i 4.53 11.05 28.81 25,97
9. 1 ^ 2

2.62 16.52 21.99 20,36
10. ”1 ^ 0 3.75 25.01 21.43 17,46
11. 4.92 27.55 37.65 41 *60
12. nll^2 3.83 10.21 26.79 2i> ,5 u
13. "1*1*0 4.01 9.58 10.64 15.39
14. n^kj 4.32 13.30 21.52 53.91
15. nlPlk2 6.90 23.66 23.76 25.39
16. *1*2*0 2.51 6*14 9.63 10.94
17. nipgki 3.04 23.05 16.10 28,36
18. niPgkg 4.77 18.95 36.35 1o.41
19. *2%*0 3.25 10.58 23.55 20 .98
20. agl̂ ki 4.40 15.96 21.59 41.69
21. "2*0*2 4.55 25.53 15.10 22,74
22. *2*1*0 3.42 21.67 21.64 33 *90
23. *2*1*1 i . e e 17.79 15.22 24.24
24. *2*1*2 2.60 33.00 23.25 16.92
25.

V A

*2*2*1
4.52 26.95 24.57 36*32

26. 6.96 36.58 23.99 20.47
27. i^pgkg 2 . 0 0 11.20 18.76 26.?5

31.62
26.33
33.45
45.04
3̂ .35
27.74
61.59
2o.C9
37.79
20.66
40.65 
26.31 
17.20
37.66 
21.61 
30.09 
32.07 
42.29 
19.69 
41 .06 
24.92
36.57
24.57 
27.77 
38.06 
85.00
31.39



Table 13* Sffeet of TUI troatoante and period of growth on nitrogen content of turmeric.

Treat- n £ on
meatgroup® Loaf
Oq 2.61
JXj 2*46
Og 2 . 5a

%  2.53
^  2.52
p2 2.59

2.53
kt 2.56
3^ 2.56

Periods
1 1.45
2 1.51
3 3»2S
4 3*44
5 2.71
6 2.90

o.i),<o.05> for
00mjeering levelsof H# i1 and K 0.105
. . (0.05) for o* curing periods 0.127

Summary

oisture free basis  ___
Pseudo-
stem iMstm Leaf
2.45 2.35 10.07
2.65 2.41 3.70
2.72 2.44 9.68
2.66 2.12 8.94
2.55 2.41 10.01
2.62 2.45 9.50
2.61 2.35 8.96
2.62 2.45 10.31
2*6t 2*13 9.17

2.81 «. 1.75
1.77 1.42 2*24
2.68 3.32 12.74
2.91 3.29 11.86
2*73 3.12 13.13
2.75 3.25 15.19

0.105 0.106 .0.
0.140 0.137 2.113

Fseodo—
at m> idiisooe Total
5.17 5.26 22.91
4.62 4.87 20.09
4.0? 4.59 21*09
5.27 4.75 20.8?
4.86 5.37 22.24
4.72 4.60 20.97
4.61 4.74 20.29
5.43 5.64 23.75
4.81 4.35 20.06

1.94 « . •

1.20 0.25 3.69
4.73 2.48 19.92
6.20 4.63 22.43
7.52 7.84 28.49
O.04 9.32 32.55

0.0. 3.245

1 .2 1 3  1.413 4 . 11©

01
CO
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previous period* Out of the maximum nitrogen uptake by the
n rt

crop of 52.55 g/n » 16.25 fi/nr v®® token up during the 
period of these 50 d^e (49.06 per oeat). The quantity 
taken up between 150th and 100th day wee also significant.
The values for total nitrogen uptake at fifth and sixth 
periods were statistically on par.

5. ^ f®<$ ggjrac treatments and period of growth on
rthftarTahnptin c o n t e n t  O f feUg«M«,i a

The effeote of levels of nitrogen, phosphorus and 
potassium and period of growth on the phosphorus content of 
turoerlo are presented as Tables 16 to 22 and their summary 
furnished in Table 25* Details of analysis of variance are 
abstracted in Appendix VIII.

5.1. Ihosphorus content of leaf
The results showed that the effect of the nutrient 

doses given was not significant in influencing this parameter 
except in the oas© of levels of nitrogen. Both and n̂  
levels wore significantly superior to n̂  in increasing the 
phosphorus content of leaf. The level recorded the 
highest phosphorus content in leaf* which was but statis
tically cm per with the effect of Sq level. It was also 
observed that the phosphorus content of the leaf varied 
significantly between periods of growth. There woe a 
continuous decrease in the content of phosphorus with 
advancing periods of growth upto the fifth period.
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TaftLo 16* tiff act of W M  treatxaante and period of growth 
on phosgbaaraa content of turmeric.
lK>aphorua oontcnt of leaf* ' ooiutoro free baoia.

31*
no. Treatment

-arlod
1----- 2 3 4 " T ” ’ 6

1. 0.231 0.250 0.190 0.189 0.1® 0.160
2. W i 0.209 0*261 0.184 0.186 0 .173 0.135
3. °0®a*2 0.211 0.242 0.195 0.108 0.174 0.162
4. noPiko 0.190 0.277 0.198 0.185 0.160 0.165
5. ”o2?1k1 0.197 0,222 0.194 0.189 0.133 0.160
6. 'W'a 0.207 0.228 0.188 0.193 0.162 0.170
7. "092*0 0 .216 0.230 0.193 0.108 0.1® 0.1®
3. "oi»2*i 0.219 0.238 0.185 0.106 0.160 0.173
9. "0*2*2 0.220 0.222 0.193 0.191 0.170 0.174
10. "l*0*0 0.231 0.210 0.193 0.188 0.143 0.143
11* ■Vo*i u .208 0.234 0.194 0.190 0.143 0.147
12. n1®0*2 0.216 0.200 0.184 ‘>.190 0.136 0.146
13. "l*1*0 0.207 0.218 0.109 a.184 0.152 0.144
14. "1*1*1 0.198 0.220 0.1o6 0.105 0.147 0.132
15. "l*1*2 0.241 0.194 0.189 0.191 0.137 0.16?
16. "1*2*0 0.226 0.180 0.173 0.1L& 0.1® 0.137
17. 0.231 0.176 0.173 0 .180 0.107 0.156
18. 0.232 0.190 0.183 0.190 0.146 0.1®
19. "2*0*o 0.252 0.200 0.189 0.168 0.172 0.182
20. °2*t£i 0.247 0.212 0.173 0.1® 0.173 0.193
21. "2*0*2 0.261 0.198 0.185 0.185 O.I43 0*175
22. "2*1*0 0.266 0.192 0.195 0.190 0.175 0.176
23. "2Piki 0.217 0.194 0.189 0.190 0.170 0.170
24 . "2*1*2 0.256 0.223 0.106 0.188 0.177 0.107
23. 0.261 0,212 0.191 0.1® 0.16? J .177
26. "252*1 0.227 0.223 0.190 0.193 0.170 0.1®
27. "252*2 0.241 0.202 0.1® 0.1® 0.152 0.162
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The phosphorus content at the sixth period increased slightly 
over the fifth period* though the difference was not 
statistically significant* Similarly the phosphorus contents 
at third and fourth periods ware also on par* Period x n, 
period x P and period x K combinations have also influenced 
the phosphorus content of leaf significantly* The phosphorus 
content of leaf varied from 0*143 to 0*266 per cent* the 
uoan value being 0*191*

3*2* Phosphorus content of pserudostem
The results furnished in Table 17 revealed that the 

varying levels of nutrient elements employed had no effect 
on the percentage of phosphorus in pseudostem* But the 
level of this nutrient in psen&ostem* as in the case of leaf* 
varied significantly according to the period of growth* 
However, the values failed to indioate any definite trend 
with increasing period of growth* The lowest value was 
recorded at the first period which then progressed to the 
hlijbeat value at the eeeond period and then dropped through 
the third and fourth to remain almost constant at the 
subsequent periods* Phosphorus content of pseudostem ranged 
from 0*133 to 0*390 per cent, ths average being 0*229*
3 * 3 *  Phosphorus content of rhizome

The results of the experiment* on the percentage of 
phosphorus in rhizome* as influenced by the levels of 
nutrients and the sampling period* are furnished in Table 10
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-hosphorus oonteat of peeudoatea, cm ooieturo 
free basis*

Table 17# Offeofc of W S. treatments and .period of growth cm
phosphorus oQBtSBt of tunaeric.

01. _Uo* Treafcsieat 1 " 2

1. 0.161 0.362
2* W l 0.169 0.426
3. 0.164 0.420
4# 0.159 0.566
5. “0*1*1 0.171 0.352
O'. V * 0.171 0.320
7# 0.164 0.448
8* 0.151 0.433
9# **0*2*2 0.173 0.379
10. n.y>k-*n*xro 0.154 >.350
11. 0.149 0.368
12. yy.TyJt- 0.163 0.342
13. “ip* 0.163 0.380
14. “1*1*1 0.165 0.433
15. 0.158 0.329
16. “l ^ O 0.168 0,288
17. ^pgk, 0.164 0.280
18. a. xyjten 0.141 0.370
19. 0.170 0.304
20. *2%*1 0*166 0.278
21. *2^*2 0.166 0.429
22. “2*1*0 0.164 0.369
23. OzPfy 0,168 0.330
24. **2*1*2 0*166 0.381
25. **2*̂ *0 0.161 0,360
26. n-r>_k. 0.163 0.335
27. 0.155 0.345

PeriM . . _________ _5 4 ^  S

0.317 0.191 0.103 0.183
0.292 0.190 0.102 0.192
0.296 0.199 0.163 0.187
0.197 0.199 0.122 0.191
0.225 0.186 0.137 0.143
0.336 0.199 0.243 0.210
0.320 0.109 0.250 0.241
0.215 0.160 0.226 0.250
0.202 0.191 0.198 0.195
0.272 0.106 0.121 0.162
0.229 0.193 0.117 0.187
0.312 0.106 0.151 0.121
0.245 0.189 0.144 0.143
0.301 0.188 0.169 0.182
0.267 0.196 0.169 0.212
0.310 0.104 0.417 0.153
0.306 0.191 0.247 0.231
0.257 0.191 0.172 0.211
0.257 0.195 0.232 0.192
0.257 0.185 0.225 0.234
0.273 0.105 0.106 0.162
0.170 0.179 0.234 0.212
0.250 0.190 0.224 0.192
0.283 0.189 0.202 0.175
0.225 0.168 0.164 0.241
0.230 0.189 0.212 0.224
0.311 0.109 0.102 0.216



Table 18* Sffoet of HPK treateoants and period of ̂ jroufch 
on phosphorus content of turmeric.
Phosphorus ooatent of rhiaooe. f on moisture 
free basis.

1.?;0. Treatment a. . s 1 4 —gf-— - 6

1. “ol^o 0.378 0.389 0.291 0.337 0.312
2. n„prkt 0.342 0.344 0.256 0.316 0.342
f.2. 0.389 0.304 0.309 0.293 0.351
4. 0.458 0.256 0.282 0.306 0.294
5. UQPt^l 0.293 0.264 0.290 0.293 0.265
6. 3^**2 0.300 0.350 0.314 0.305 9.341
7. 0.376 0.338 0.295 0.350 0.281
8, «Wa*i 0.432 0.314 0.326 0.320 0.312
9. *̂ )p2fc2 0.400 0.309 0.256 0.335 0.318
10. aiSbko 0.334 0.248 0.272 0.262 0.324
11. “1 ^ 1 0.330 0.223 0.316 0.264 0.379
12. n1̂ 0̂ 2 0.301 0.265 0.301 0 .280 0.361
13. niPlkQ 0.322 0.310 0.296 0.318 0.316
14. 0.356 0.354 0.291 0*320 0.299
15. *11*1*2 0.347 0.264 0.305 0,311 0.282
16. *4^*6 0.339 0*276 0.312 0.379 0.321
17. *19& 0.340 0.207 0.314 0.302 0.297
18* 0.369 0.324 0.306 0.299 0.305
19. 0.391 0.269 0.321 0.311 0.316
20. * W i 0.350 0.312 0.296 0.321 0.295
21. HgPQkg 0.360 0.332 0.325 0.257 0.298
22. »2Plk0 0.348 0.235 0.341 0.329 0.313
23. *2Plk1 0.332 0.234 0.332 0.324 0.341
24. “aPi1̂ 0.430 0.277 0.298 0.339 0.351
25. 0.352 0.266 0.318 0.295 0.318
26. ngPgki 0.436 0.323 0.321 .;*2 06 0.320
27. a2p2k2 0.370 0.276 0.336 0.313 0.311
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and their mean mines in Table 23m As with pseud oaten* 
the percentage of phosphorus In rhizome also remained 
unaffootod by the levels of applied nitrogen* phosphorus 
end potassium* But as growth proceed©d* the per cent of 
phosphorus in rhizome varied significantly* The pooophorug 
content at 120 daye after planting was the highest and 
significantly superior to a U  other periods* The third 
period recorded the lowest value and thereafter there was 
a gradual increase in the phosphorus content over advancing 
periods of growth* The phosphorus content of rhizome ranged 
from 0*223 to 0*460 per oentt the average being *31m*

3*4* Uptake of phosphorus in leaf
Table 19 indicates the uptake of phosphorus in leaf 

at different stages of growth of turmeric* and at different 
nutrient levels* Table 23 furnishes the mean values of the 
same* The results presented in Appendix VIII revealed that* 
among the different levels of nutrients applied* the levels 
of potassium end UK interaction affected the uptake of 
phosphorus significantly* The uptake at the level was 
significantly higher than those at k^ and kg, the latter 
two being statistically on per* The uptake of phosphorus in 
leaf increased significantly with increasing periods of
growth.
3*3* Uptake of phosphorus in pseudostem

The statistical analysis of the resulto preoantod in
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Table 19. ffoot of Hi* %g9*twm%B aafl yorio& of growth on 
pg&epboros o o a M  of turoerio. ^
Uptake of pbosjfcoaras in leafv g/te •

WO. treatment 1 2

1. “o*o*o 0.26 0,45
2. "0*6*1 0.35 0.34
3. “0*13*2 0.23 0.23
4. “0*1*0 0.20 0.27
9. “0*1*1 0.19 0.29
6. “0*1*2 0.27 0.40
7. “0*2*0 0.28 0,24
8. “0*2*1 0.23 0.36
9. “0*2*2 0.18 0.23
10. “1*0*0 0.23 0,33
11. “1*0*1 0.34 0.46
12. “1*0*2 0*22 0.30
13. “1*1*0 0.26 0.33
14. “1*1*1 0.43 0.40
13. "1*1*2 0.42 0.43
16. “1*2*0 0.15 0.17
17. n. nJt,. 0.29 0.20
18. 0.25 0.30
19. w^nlk- 0.19 0.25
20. “2*0*1 0.29 0.35
21. “2*3*2 0.29 0.35
22. “2*1*0 0.39 0.25
23. “2*1*1 0.17 0.15
24. “2*1*2 0.52 0.25
25. ”2*2*0 0.51 0.42
26. “2*2*1 0,22 0.64
27. rinrir,k-"2*2c 0.20 0.20

ksaekss.
3 4 5 6

0.70 0.19 1.09 0.74
0.05 0.38 0.42 0.51
0.75 0.30 0,61 0.56
0.84 0.40 0,59 1.00
1.21 0.93 1.26 1.00
0.48 0.72 0,75 Q.7Q
0.92 0,67 0,63 1.72
0.34 0.85 0.60 0.67
0.58 0.60 0.59 1.03
0,88 0.65 0,36 0.43
1.03 1.13 0.49 1.06
0.37 0.64 0.62 0.77
0.40 0,61 0,46 0.40
0.55 0,70 1.31 1.01
0*78 0*a6 0.46 0.61
0.31 0.36 0.47 0 .00
0.64 0.60 0,80 0.82
0.64 1.05 0.30 1.17
0.50 0.71 0,63 0.62
0.53 0.74 1.25 1.14
0.02 0.46 0.72 0.84
0.83 0.60 1.13 1.17
0.68 0.23 0.81 0.77
1.11 0.41 0.37 0.71
0.72 0,56 0.99 1.17
1*55 0.66 0.74 0.94
0.46 0.48 0,70 . <-2
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fable 20* 'iff©ot of NiK treatments and period of jro.tu m. 
phosphorus content of turmeric.
Uptake of p^^pboxue in pseodooteja* o/n2.

'.*1,
Ho, Treatment - Period

“T 3 “4“ 5 {T "
1, 0.11 0.41 0,66 0.35 0.82 0.54
2, o.ia 0.26 9.66 0.38 0.48 0.51
3. 0.07 0.21 0,46 0.18 0,38 9.43
4. *0^*0 0.11 9.24 0.33 0.27 0.29 0.87
5. 0.10 0.21 0.77 0.58 0.73 0.46
6. *^1*2 0.12 0.24 0.32 0.41 0.99 0.44
7. OqP A 0.10 0.21 0.62 0.33 9.50 1.34
8. 0.09 0.33 . 0.14 0,48 9.61 0.67
9. 0.07 0.20 0.24 0.34 0,32 0.65
10. * 1 % ^ 0.13 0.26 0.54 0.36 0,19 0.31
11. 0.00 0.37 9.52 0.72 0,69 0.63
12. 0.07 0.25 0.19 9*33 0,30 0.32
13* ^ 1 * 0 0.14 9.27 9.15 9.36 0,23 0.22
14. 0.23 0.38 0.42 9,42 9.34 0.56
13. 0.15 9.37 9.54 9.48 9.32 9.43
16, 9.06 9.12 9.20 9,18 0.26 9.35
17. ^ p ^ l 0.13 0.14 9.61 0.35 9.49 0.59
IB. nlP2k2 0.10 9.30 9.47 9.72 0,23 9.6?
19. a2 % k0 0.08 9,17 9.34 0.55 0.48 0.36
20. 0.17 9.19 9.38 9.48 0.71 9.96
21. W a 0.12 9.35 0.62 j .2o 0.27 0.30
22. ^^I^O 0.09 9.25 0.32 0.39 9.3o 9.59
23. 0.03 9.10 9.34 9.16 9.38 9.39
24. *2*4*2 0.11 9.20 0.84 9.28 0.29 0.42
25. ^■Pa^o 9.19 9.30 0.64 9.25 9 .37 D.79
26. * 4 & \ 0.09 0.35 0.61 0.28 0.34 0.54
27. »2*fe*2 0.07 9.13 0.28 0 .42 0.35 v +JJ
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Table 20 showed that the uptake of phosphorus in pooudooteui 
ufto significantly affected by 8K interaction os in the case 
of uptake in leaf. AH other levels of nutrients and 
interactions failed to influence the uptake of this oleuent 
in peeudostem. The uptake of phosphorus in pseudosten was 
also significantly influenced by age of the exop. ?he 
phosphorus ux>take increased with advancing period of growth, 
barring a slight decrease at the fourth period. The uptake 
was the hipest at the sixth period.

5*6. Iptake of phosphorus in rhisoiae
The observations and the results of statistical 

analysis given in Table 21 and Appendix VIII indicate that 
the uptake of phosphorus in rhlsoue woo significantly 
influenood by the interaction of nitrogen and potassium as 
in the oaoe of leaf end x̂ ûdosten. But the varying levels 
of nitrogen, phosphorus and potasoiuu and other intor- 
actions could not influence this paraostor significantly. 
However, significant differences were notioed between 
values recorded at varying periods of crop growth, hie 
uptake of phosphorus in rhisoiae steadily increased with 
increasing age of the crop*

5.7. Total uptake of phosphorus
It was seen that Ml interaction hod a significant 

influence on the total uptake of phosphorus os in the case 
of leaf, pseudosten and rhisome. Among the other treatments,
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O
'iptake o f ptiaepboruo in  rh iso o e , g/m4*

?able 21. ’ffeot of fQX treatocnta end period of growth on:Jhoophorua content of tumeric*

51*
No* Treatiaeot £ 3 4 5 ' "J" 5 ~

1. W o 0.13 0.32 0.32 1.60 1.17
2 . 0.03 0.31 0.32 0.67 1.01

5* V b t e
0.02 0.03 0.16 0.23 0.56

4 . noPi^o 0.05 0.39 0.36 1 .1ti 1.24

5 . “ 0*1*1 0.02 0.26 0 .54 2.04 1.01
6. “ 0*1*2 0.10 0.10 0.59 0.40 0.98

7 . “ 0*2^0 0.04 0.35 0.31 0.46 1.63
G* “ 0 ^ * 1 0.04 0.03 0.40 0.49 0.84

9 . ¥ ^ 2 0 .0 8 0.13 0.40 o .41 0.92
10. ^ 0 * 0 0.04 0.21 0.47 0.37 0.48
11. 0 . ^ 1 0.10 0.27 0.75 1.27 1.41
12. “ 1 * ^2 0.08 0.02 1.18 0.77 1.05
13. a-P i^Q 0.05 0.07 0.44 0.3o 0.42
14. n*p1k1 0.07 0.09 0.44 1 *c kj 1.00
15. *1*1^2 3.10 0.23 0.36 0 #6u 0.49
16. n lP2^ 0.02 0.02 0.13 0.36 0.93
17. “ l*fe*1 0.09 0 .18 0.17 0.53 0.76
1o. *1*2*2 0.07 0.17 0.69 0.47 1.11
19. .07 0.19 0.23 0.53 0 .40
20. “ 2%*1 0.04 0.11 0.16 1.21 1.22
21. 0.13 0.33 0.29 1.93 0.6?
22. ngPlkQ 0.07 0.24 0.30 1.17 0.90
23. n2p fy 0.01 0.09 ■>.84 0.72 0.56
24. ngPikg 0.04 0.35 0.31 0.36 1.00
25. “ a ® * 0.10 0.50 0.32 0.83 0.95
26. 0.16 0.27 0.74 0.34 0.71
27. agPgkg 0.03 0.10 0.25 0.92 j .dO
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Table 22. Bffeot of HPX treeteeate and period of growth an pbospboros ocntent of ttaraerie.
total uptake of £^08pb£mus9 g/o2.

31* Period „Ho. treatment <2 3 4 ' T > ' 6

1 . gi_ rt.fr _**ovQro 0.99
2 . “ 0 ^ 1 0.65
3 . no^ Jca 0.46

4* • W ^ o 0.56
5* 0.52
6 . 0 .74
7 . “ o ^ o 0.49
8 . “ o ^ l 0.75
9 . “ 0*2*2 0.51

10. “ 1 ^ 0 0.63
11 . n . D«k. I n r  1 0.93
12. “ 190*2 0.63
13. “ 1®1*0 0.65
14. a ip ,k i 0.85
13. “ l p1*2 0.92
16. “ 1*2*0 0.31
17. KUT>Jk« 0.43
16. “ i®2*2 0.67
19. ” 280^0 0.49
20. “ 2®0*1 0.58
21. “ 2®o*a 0.83
22. “ 2*1*0 0.57
25. “ 2*1*1 0.26
24. ngPikg 0.49
25. ngPjltQ 0.82
2 6 . “ 2*2*1 1.15
27. “ 2*2*2 0.36

1.68 0.86 3.59 2.45
1.82 1.26 1.57 2.03
1.24 0.64 1.22 1.61
1.56 1.03 2.06 3.11
2.24 2.05 4.03 2.55
0.90 1.72 2.14 2.20
1.09 1.36 1.59 4.69

0.51 1.73 1.70 2.18
0.95 1.34 1.32 2.60

1.63 1.48 1.12 1.22
1*32 2.60 2.43 3.10
0 .5 8 2.17 1.69 2.14
0,62 1.41 1.07 1.12
1.06 1.56 4.13 2.57
1.55 1.70 1.38 1.53
0.55 0.67 1.09 1.96
1*43 1.12 1.82 2.17
1*28 2.46 1.22 2.95
1.03 1.49 1.64 1.38
1.02 1.38 3.17 3.32
1*77 1.03 2.96 1.81
1.39 1.29 2 .88 ro •

1.11 1.23 1.91 1.72
2.30 1,00 1.22 2.13
1.06 1.13 ro . 2.91
2.43 1.68 1.42 2.19
0.84 1.15 1.97 2.15



Table 23-

Treat-
oast'
esssssL-

at
Ho
%
Pt

*2
**6
*1
kg

E<HiS3il

•ffeet of Tlif!: treataanta cad period of growth on
Oisamery

the phosphorus content of tumeric-

onig&glperscuao- f£§0§§&a SJ2fjbSSl£S£HSiLjaSio»
Leaf stem hi some Leaf stem . "-hizojae ....J?Qtal_
0*193 0.238 0.269 0.584 0.410 0.506 1.629

0*163 0.224 0.258 0.560 0.350 0.466 1.476
0.196 0.226 0.268 0.615 0.357 0.479 1.569
0.191 0.224 0.264 0.556 0.375 0.516 1.560
0.190 0.227 0.262 0.606 0.368 0.509 1.595
0*191 0.237 0.270 0.595 0.374 0.426 1.519
0.193 0.232 0.265 0.563 O.360 0U67 1.498
0.189 0*227 0.263 0.652 0.415 0.538 1.738
0.190 0.228 0.267 0.545 0*342 0.446 1.438

1 0.227 0.162 * 0.273 0.111 - mm
2 0.216 0.372 0.363 0.320 0.252 0.066 0.638

3 0.183 0.264 0.289 0.721 0.452 0.198 1.572

4 0.108 0.189 0.305 0.618 0.305 0.424 1.420

5 0.161 0.193 J.312 0.724 0.480 0*031 2.036
6 0.164 0.194 0.316 O .063 0.593 0.900 2.316

■3.15.(0.05) for comparing le v e lsof T, :• msk T. 0.004 - • • J • 0.003 • • • ♦ * •’ * • 0.246
T.T.(0.05) fo r  comparing periods 0.003 0 .024 0.017 o.t 17 j *0o4 0.138 0.317
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the varying levels of potassium applied affected the total 
phosphorus uptake significantly • liaxima uptake was 
recorded at level which was significantly higher than 
that at kg level* The uptakes at k.| and Ieq levels and Isq 
and kg levels were on par* The ago of the plant also had 
a sign! fleant of foot on the uptake of phosphorus* The 
values progressively increased with advancing period of 
growth#

&• rffoet ofpoiassiua content of turmerlo

The data on percentage and uptake of potassium as 
Influenced by levels of nitrogen# phosphorus and potassium 
and period of growth are furnished in Tables 24 to 50 and 
their summary in Table 31# The analysis of variance is 
given, in Appendix IX.

6*1# Potassium content of leaf
The results on the percentage of potassium in leaf 

given in Table 24 and Appendix IX revealed that incremental 
doses of potassium sign!fleantly influenced the potassium 
content in leaf while application of varying levels of 
nitrogen and phosphorus did not influence thia parameter 
significantly* The treatment kg recorded the highest 
potassium percentage and was significantly superior to kg* 
The kg sod k̂  levels were statistically on par* The age 
of the plant considerably influenced the content of



~ otaosium content of leaf* $ on moisture free beois.

Table 24. effect of Hi£ treatments and period of growth on
potassium content of turmeric.

•1 .  — _____________________-  jf tK f tf il. r ~  Kno. Treatment ^  2 3 4  5 6

1. W o 5.05 5.75

2 . * W i 5.13 3.60

3 . " o f * 3.30 4.00

4 . 3.10 3.65

5 . 3.55 3.00

6 . " W a 3.70 3.60

7 . 3.25 3.65

8 . W i 3.35 4.05

9 . *0*4*2 3.50 3.90

10. *\*4*0 3«45 3.60

11. a , I ^ 1 3.70 4.05

12. 3.80 3.65

13. n1p1k0 3.45 3.70

14. n 1p1k1 3.65 3.70

15. AjP.jkg 3.70 3.05
16. “ 1*2^0 3.50 3.95

17. ' W l 3.30 3.75

18. *1*4*2 3.45 3.80

19. 3.40 3.80

20. * W l 3.60 3.50

21. *2*4*2 3.70 3.55

22. *2*1*0 3.40 3.65

23. *2*4*1 3.60 4.15

24. a a P ,^ 3.00 3.75
25. 3.65 3.43
26. *2*4*1 3.00 3.60
27. 3.90 3.65

2.90 3.70 5.70 3.UQ

2.90 4.10 6.70 6.10
3.40 3.90 6.40 6.70.

3.30 3.50 5.60 6.00
3.70 3.70 5.70 6.30

3.50 3.50 6.30 5.80
3.70 3.50 5.80 6.30

3.30 2.60 6.30 6.70
3.70 3.60 5.90 7.70

3.20 2.50 6.10 6 .63
3.50 3.20 5.60 6.20

4.40 3.10 6.10 6.50
3.80 2.80 6.00 5.80

3.70 3.40 6.10 6.10
3.90 3.40 6.50 6.00

3.20 2.80 6.20 6.20
3.80 2.90 6*60 6*40

3.80 2.95 7.70 5.90
3.10 2.90 3.60 6.50

3.70 3.20 8.10 6.50
3.10 1.70 5.60 6.00

3.00 2.80 5.60 6.40
3.50 2.60 6.50 5.90

3.10 2.70 6.50 6.10
3.40 2 .40 5.90 6.20

3.30 2.70 5.90 6.00
3.30 2.40 6.40 6.50



74

potassium la leaf* But toe values at different periods of 
growth failed to give a definite trend* The highest 
potassium content uae recorded at sixth ijeriod, closely 
followed by tbs content at fifth period* eriod x ! 
combination waa also fouad to influence the potassium 
percentage in leaf* The potassium percentage in leaf rok\jid 
from 1.7 to 6,0, the average being 4*50*

6*2* potassium content of psoud ostein
'observations cm the potassium content of pseudostem 

are given in Table 25 and the analysis of variance in 
Appendix IX, The results indicated that the varying levels 
of potassium applied significantly influenced the percentage 
of this element in pseudostea. The potassium content was 
highest at k̂  level closely followed by that at kg level.
The k-j and kg levels were statistically an par and they 
were significantly superior to 1Sq. Potassium content in 
loaf waa also influenced by the period of growth. However, 
no regular pattern of variation waa observed with Increasing 
age of the crop. In general the potassium percentage woo 
found higher at the later stage of crop growth. The 
percentage of potassium in the pssudosteo of turmeric ranged 
from 2.65 to 7,7, the average value bein^ 4.55.

6.3, otassitEi content of rhizome
The results given in Table 26 Indicated that incre

mental doses of nitrogen, phosphorus or potassium could not
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Table 25# Hffect of ITPK fcreataeato and period of growth on 
potassitxa content of tnsmcie.
i'otaaoiuc content of pseixJooteo, on oQioturo free 
basis.

31.
fio. Treatment

raaeisfl.
~~"61 2 3 4

■, r- -g, -

1 . « qP0^0 3.08 4.20 4.55 4.70 3.90 4*30

2 . 2.00 4.55 3.40 5.00 5.40 4.40
***

“ o B f e 3.03 5.25 5.10 5.50 6.30 4.30

4 . noi)i l£o 3.20 4.55 4.70 3.60 5.10 3.20

5 . “oPlk 1 2,50 5.20 4.70 4.20 4.20 5.70

6 . “ o ^ 3.20 4.60 4.90 5.10 6.70 7.50

7 . 2.05 4.50 4.00 6.05 3.20 6.60

8. “ o ^ i 3.00 5.65 3.70 5.70 5.70 7.70

9 . 3.20 5.05 4.10 3.30 7.30 5.80

10. 2.60 4.25 3.70 3.70 5.30 3.80

11. “ i B j h 3.20 5.00 4.30 5.70 4.60 7.30

12. 2.00 4.10 5.90 5.uG 4.80 5.40

13. »MPl*0 2.80 4.40 4.40 3.40 4.50 3.20

14. ajPlfc, 2.63 4.20 4.90 5.30 4.30 5.50

15. “ iP l^S 2.90 4.75 5.30 5.60 3.60 5.10

16. 3.25 5.05 5.60 6.50 7.70 4.60

17. “ 1 ^ 1 3.00 4.50 3.70 5.90 0.80 4.80
18. “ 1*2*2 3.20 5.05 3.30 3.90 7.30 5.10

19. “ 2Bd*o 2.65 4.55 3.50 5.70 5.40 4.10

20. “ 2*0*1 3.00 5.15 4.50 3.90 7.30 4.40

21.
m %r * 

“ 2*0*2 3.10 4.15 4.30 2.80 3.70 4.30

22. “ 2Pl*0 2.90 4.20 2.80 6.30 3.20 4.30

23.
Vm» * W

ngpiki 2.83 5*45 4.40 6.70 5.50 5.80
24. n g P t ^ 3.25 4.45 4.40 5.40 5.10 7.70

25. 2.80 3.90 3.70 5.50 4.10 3.20
26. n g p ^ i 2.75 3.60 3.40 5.60 4.40 5 .7  j
27. 2.98 4.35 4.30 5.30 4.30 4.60



76

Table 26, Offeot of HPK treatments and period of growta. 
on potasslisa content of turmeric*
Potassium content of rbizoioet on moisture
free basis*

1. __ Ho* Treatment 2
1. no*’ol£o

4.10

2 . “ o ^ i 4.30

5* 5.65

4 . 2.35

5 . 0 1 1
°0P1^2

2.40

6 . 3.95

7 . 4.15
6* n0P2k1 4*65

9 . 4.65

10. 3.65

11. n lP<)k i 4 .40
12. * 1 % k2 3.90

13. a 1^1k 0 4.00

14. n 1p1k 1 4.10

15. a lP lk2 4.50

16. 3.95

17. 4.20

16. AlPgkg 4.25

19* *200*0 4.35
20. *2^0*1 4.30

21. * 2 ^ 2
4.10

22. a ^ k o 4.50

23. 4.50

24. 4.95

2 5 . ilgpj^o 3.90

26 . n a P ^ 4.20

27. U s P ^ a 4.35

Period
3 4 5 6
4.20 5.60 6.30 6 .00
3.60 5.BO 6.70 6.10
4.10 6.10 6,40 6.50
4.10 6.40 7.00 6.30
4.60 5.90 7.00 c . o

4.00 6,30 7.60 6*40
4.50 6.20 6.50 7.00
4.60 6.50 6.20 7.00
4.90 5.90 7.30 7.60
4.50 5.80 6 .60 6.69
3.60 6.10 6.90 0.93
4*40 6.30 5.30 5.50
4.50 5.60 6.90 7.6)
4.70 6.10 6.90 u .6)
4.20 6.50 7.30 5.99
4.60 6.00 7.BO 6.00
4.20 6.10 6.00 7.70
3.90 5.90 7.90 7.30
2.80 6.30 6.00 7.30
5.00 6.50 7.70 7.60
4.10 6.20 7.30 o.BO
3.10 5.B0 6*10 7.60
4.10 6.40 6.70 6*50
3.60 6.10 6 *63 o.20
4.00 6.20 6.90 6.3)
4.10 6.40 6.10 6.79
3.20 6.50 6.50 6.40
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influence the oontent of potassim in rhisone* But the 
percentage of thie element varied significantly with 
advancing age of the crop, eventhough the values failed to 
give a regular pattern* As in the oases of leaf and 
pseudostem, higher content of potassium was observed 
during the later part of crop growth*

u*4* Uptake of potassium in leaf
The results of investigation on the uptake of 

potassium in leaf are presented in Table 27 and the analysis 
of variance in Appendix IX. It was observed that the uptake 
of potassium in leaf was determined by the levels of 
potassium applied and UK interaction* She potassium ux#take 
at kj level was significantly superior to those of kg and 
kg levels* There was no sî aifioant difference between the 
uptake values at kg and kg levels* This parameter was 
also influenoed by age of the crop* There was continuous 
increase in the uptake of potassium in leaf with increasing 
period of growth except a slight decrease at the fourth 
period •

0*5* Uptake of potassium in pseudostem
The observations recorded in Table 28 revealed that 

the uptake of potassium in pseudostem was significantly 
influenced by the levels of potassium applied* The uptake 
at k.j level was significantly higher than the uptake at 
kg and levels* There was no si^aifleant difference



Table 27* I5f£ect of * .j .  troataaats aad period of ̂ routh on 
:>otaooi*ai- ooa&ant of fcuruerio.
Opfcoko of potaoaitxi ia leaf* £/ia «2

1.  Period, i>-f nrarn—i nri-;< ■*««■ mow. imrnnKm%»m«»»0. »M..ii'«.1iiHi — »w*«»no* Treofcaaai 1 2 3 4 5 6

1* 3.43 6.75 10.74 12.72 34.77 26.10
2. a0%k1 5.27 4 «(io 13.40 12.87 22.97 23.17
>* n̂ p̂ lCr, 3.57 3.84 13.06 6.21 22.56 23.32
4 • V A 3.21 3.50 13.95 8.22 20.6? 36.50
£s • n0pik1 3.49 4.94 23.16 18.78 53.16 42.56
o. npPikg 4.79 6.26 9.01 13.06 22.96 21 ,90
7* 4.25 3.30 17.58 12.52 22.31 60,23
0. 3.59 6.48 6.03 11.8? 23.31 26.10
9 • “0 ^ 2 2 .09 4.10 11.10 11.30 20.34 45.63
10. 3.40 5.7 2 14.54 8.65 15.36 20.22
11* “l ^ l 5.98 0.14 18.63 19.00 20.16 44 .80
12. 3.81 5.40 9.19 10.49 27.39 34.31
13. *VlkQ 4.37 5.51 8.07 9.24 18.27 19.46
14. n~jp̂ k̂ S.28 6.73 11.03 12.94 94.6? 40.63
15. P̂-jkg 6.42 9.09 ’ 16*01 15.32 21.97 21.76
16. 2.40 3.75 5.77 5.39 16.13 30.09
17. iî pgki 4.14 4.16 14.11 5.2o 2o.30 53 .6̂
18. ^Pgkg 3.70 5.93 13.22 16.26 26,40 42 . 8U
19. 2.50 4.6? 8.12 11.12 20 .78 22*25
20. **2^1 4.16 5.® 14.24 12.65 56.37 38.52
21. 4.06 5.86 13.72 4.19 28.27 32.51
22. Ôp-jkg 4.96 4.85 12.80 8.67 30.13 48.79
23. 2.73 3.32 12.64 3.19 31 *0v; 26.69
24. 4.72 4.24 18.55 14.51 20 . '...aj 23.31
2? . 7.12 6.90 12.73 1 9 *<ij 34.98 41.10
26. **2^1 3.70 10.48 26.92 6.22 23.62 30.71
27. 3.19 3.72 8.06 6.19 29.47 52 .



Table 20* Effect of HTK treatments end ixsrioa of growth onpotassium oontent of turmeric.
Uptake of potassium in pseudostem, g/m2.

Wo. Treatment H 3 3 ^  5 P o
2.03 4.871. “o*b*o2. “o%*1

3. “0*0*2
4. “0*1*0
3. “0*1*16. *0*1*2
7. “0*2*08. “0*2*1
9. “0*2*210. “1*0*0
11. “1*0*1
12. “l%*2
13. “1*1*0
14. ^*1*1
15. ^*1*2
16. “l*2*0
17. “1*2*118. “1*2*2
19. “2*0*020. “2%*1
21. “2%*222. “2*1*0
23. “2*1*1
24. “2*1*2
25.
26. “2*2*1
27. n-n.k.**2*2*2

2.95 2.73
1.29 2.63
2.14 2.18
1.43 3.07
2.34 3.40
1.74 2.12
1.79 4.29
1.31 2.68
2.28 3.15
1.73 4.75
1*25 2.99
2.35 3.12
3.73 3.70
2.67 5.32
1.19 2.12
2.43 2.30
2.19 5.19
1.19 2.55
3.16 3.55
2.20 3.36
1.48 2.69
0.50 1.69
2.11 2.36
3.35 3.32
1.54 3.85
1.27 1.57

9.50 8.59
7.67 10.00
8.00 4.93
7.98 4.96
14.28 12.86
4.89 10.41
11.72 12.27
3.75 15.07
6.50 2.29
7.38 7.18
12.97 21.41
3.62 11.02
2.67 5.16
6.91 11.75
10.79 13.73
3.57 6.37
7.28 10.93
5.99 14.71
4.62 16.17
6.59 10.13
9.76 4.25
8.09 13.73
5.94 5 .86
13.07 10.26
10.54 13*71
8.95 8.44
4.81 11.86

17.51 12.80
14.15 11.79
12.92 11.26
12.02 14.54
22.23 18.02
27.27 15.63
6.36 37.90
15.27 21.57
19.64 19.38
8.28 7.21
27.01 24.40
9.50 12.05
7.33 4.06
23.01 16.81
10.93 10.29
4.86 10.56
13.3o 12.18
10.43 3.21
11.20 7.73
23.08 18.00
9.39 0.04
7.95 11.94
9.42 11.81
7.25 16.37
14.19 10.49
7.04 13.69
0. 3o 11.82
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between the uptake values et and kg l®v©l8 thou^ the 
uptake at ko level was higher than that at Su level* As in

Cm

the ease of other parametersv the age of the crop signi
ficantly affected the uptake of potassium in pseud oaten, 
the uptake steadily increased with increasing period of 
growth till harvest* the values for uptake at fifth end 
sixth periods were on par. Potassium uptake in pseudoston 
was also influenced by the x>eriod x £ combination*

6*6* Tptoke of potassium in rhizome
the data cm the uptake of potassium in rhizome ore 

preoentod In table 29 and Appendix IX. It was observed 
that levels of potasaim ax>plied to the crop significantly 
influenced the up>take of this element in rhizome. The kj 
larval roeorded the maximum uptake (11 #78 g/m ) which was 
on par with level (9*71 g/m )* the uptake was least at

Okg level (0*64 g/n*”) eventhough the difference in uptake 
between kg and 
It was found that the uptake of potassium significantly 
increased with increasing age of the crop* After the fifth 
period* the increase in uptake was not significant* 
i otoosluo uptake in rhisooe was also found affected by the 
period x P combination#

u*7. total uptake of potassium
The observations on the total uptake of potassium 

are presented in Table 30 and the results of statistical

kp levels was not statistically significant*
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O
uptake of ^/Otaaaiuii in  rbiaome# s/m*".

Table 29, Effect of tliK tre&tmanto aid period of svoutnon potaaalum content of tumeric,

Ho, Treatment “ 5--------.... ....----------- ” 4'..... 5 TP "

1 . “ o V b 1.44 3.48 6.13 31 .41 22.66

2 , 0.39 3*26 7.21 14.19 18.07

3• «Q p0k 2 0.34 3.74 3.07 5.07 10.35

4 . 0.24 6*26 8.13 27.07 26.56

5 , ” o*1k 1 0.17 4.34 10.93 48.74 25.44
6 , a0p1k2 1.34 1.47 11.75 23 *30 18.31
7 , n0p2*tb 0*46 4.71 6.43 o.5^~' 40.57

£># “ oifeki 0 .44 4.70 6.74 0.51 16.74
9 , noV&> 0.98 2.07 9.11 6.94 21,96

10. n ^ Q 0.40 3.76 10.13 12 ,9<-' 1 .15
11. n i p ^ i 1.32 4.30 14.46 *&■'> ; OO 29,61

12. 0 .90 2.50 24.69 13 .31 16.00

13. 0.64 9.60 8.49
14. n 1p1k 1 0.70 11.73 9.22 40 .6^- 22.77
15. 1.31 3.72 7.62 14.05 10.29
16. 0.24 2.96 2.42 7 ,4u 1 7 .-<3
17. “ 1 ^ 1 1.05 2.68 3.30 1 1 ,cO 28 .88

18. njPgkg 0.01 2.46 13.24 12.49 26.56

19. a2p0k0 0.83 1.76 4.36 1u *2w 9*33
20. ^ S ^ l 0.52 1.30 3.57 .09 38 * 36
21. n2p0k2 1.39 4.10 5.47 5.64 15.24
22. &2P1&0 0,90 3.11 5.09 21.63 25.76

23. n ^ f c , 0.18 1.52 17.01 14 .'->y 10 iOu

24. 0.43 4.77 11 #89 6.62 17.56
23. n ^ o 1.13 7.59 12.24 17.73 *1 O *
26. naPgk, 1.53 3.48 14.70 7.75  ̂41 •
27. n2?2lE2 0.39 1.13 4.91 19 .Of
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OTotal uptake of potasslisa* g/m •

'able 50. Effect of ILK treatments and period of growth cmpotassium oontent of turmeric.

1.Ho. Treatm ent
Period....2 5 4 5 “TT

1. nopbko 13.06 23.72 27.44 83.69 63.5u
2. “oPo^i 7.00 24.33 30.06 51.31 53*03
3. w .r»-Ir. 6.81 24.80 14.21 40.57 44.93
4. 3.92 28.19 21.31 59.96 77.62
5. 8.18 41.98 42.51 124.13 06.02
6. OqP1^2 11.00 15.37 35.22 73.53 60.84
7. ^ ^ O 6.38 34.01 31.22 37.25 130.72
6* * 0 ^ 1 11.21 14.48 33 . t o 48.35 66*41
9 . 7.76 19.67 22.70 49.12 06.97
10. “tPo^o 9.27 25.68 25.96 36 .56 37.56
11. 14.21 35.92 54.07 70.02 94.69
12. »1%&2 9.37 15.31 46.20 52.40 62.36
13. *1*1*0 9.27 20.34 22.09 33.88 33.21
14. 11.21 29.67 33.91 119.12 80*47
15. n^Pikg 15.72 30.52 36.67 46.95 42.34
16. *1*2*0 6.11 12.30 14.18 20.39 59.38
17. *1*2*1 7.51 24.07 19.49 53.60 o8.72
18. »ii>2*2 11.93 21.67 44.21 49.32 72.43
19. *2*o*o 6.05 14.50 31.87 42.26 39.35
20. *2%*i 9.92 22.63 26*45 110.70 08.80
21. *2%*2 10.61 27.58 13.91 43.30 55.79
22. agPl^Q 6.74 24.00 27.69 65.83 70.49
23. *2*1*1 5.19 20.10 26.06 55.39 49.18
24. 7.05 36.39 36.66 34.67 59.26
25. *2*2*0 11.35 30.86 41.75 66.38 70.31
26. *2*2*1 15.05 39.35 31.36 40.65 53.24
27. *2^2*2 5.60 14.02 22.96 56.93 56.30



Table 31. ffect of

Treat-

K treatments and period of growth on the potasaim content of turuerio.
ujsaoary

K " on moloture free baola e of poteaaliss. i^/vf

m m m ............... ................ Leaf laeudo-
aten Maono Leaf fSOU&O-

atfes iiisoae Total
°0 4.41 4.66 4.65 15.65 9.46 10.8? 40.20
“ 1 4.43 4.64 4.70 15.32 8.02 10.21 36.84
*2 4.29 4.37 4*63 16.23 7.74 3.06 36.53
% 4.33 4*47 4c61 15.17 • 8.50 9*56 36.74

4.35 4.57 4.65 16.23 6.52 11.39 39.84
P2 4.40 4.62 4.73 16.00 8.21 9.20 36.99
k0 4.23 4.28 4.55 14.00 7.52 9.71 35.31
*1 4.44 4.70 4.72 17.90 9 .88 11.79 43.78
*2 4.47 4.69 4.72 14.70 7.83 8.64 34.49

1 3.51 3.13 - 4.23 1.99 - -
2 3.64 4.62 4.17 5.51 3.17 0.77 9.45
3 3.45 4.26 4.16 13*20 7.70 3.9? 24 .87
4 3.06 4.97 6*25 10.93 10.29 ~.9o 30.20
3 6.17 5.66 6«7 o 26.10 13.36 17.16 38.62
6 6.30 5.14 6.74 32.04 13.94 19.38 eo.13

3. . (0.03) for comparing levels 
of rt : and K 0.133 0.35^ •*•*■ *

•  w  • 2.397 1.453 2.47o 0,010
V *  (0.05) for 
comparing periods •J . 1 •• :- j 0.507 0.2^7 3 *390 2.053 3.199 7.769
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analysis In Appandixjx.As la the case of uptake in loaf, 
paoydostom sad rhisooe, the total uptake of potassium was 
also significantly influences by the different levels of 
potaeoimi allied* 2ho total uptake at level was the 
highest (43.7B g/Ek ) and was significantly su|>erlar ho 
and k2 levels. The uptake at kg level (35.31 g/n2) was 
slightly higher than that at kg level (34*49 g/ A  sventhou^ 
the difference was not significant. The total uptake of 
potasaiun was significantly influenced by the ?!F interaction 
also, while the other nutrient interactions and levels of 
nitrogen and xjhosphorus could not influence this i>araueter.
In the case of total uj)take also, it was seen that the age 
of the plant significantly affected the uptake. 'The total 
uptake continuously increased with increasing xjeriod of 
growth. -The increase in total uptake was not significant 
between the fifth and sixth periods, and also between third 
and fourth periods.

?* pffQO-t of. ihTi treatments on the nutrient content of
jfiflLMjratottgi M  .k^jaalALoaa

The values for nitrogen, phosphorus and potosoimi 
percentage of leaf in relation to leaf positions ore 
presented in Tables 32 to 34 and the corresponding analysis 
of variance in Appendix X.



7.1. nitrogen content of loaf in relation to loaf Haitians

There woe significant difference In the ni trojan 
oontant of leaves from different jjosltions ©s evidenced by 
the analysis of variance given In Ap<>endix X. numbering 
the lost fuUy opened leaf as the first leaf* the percentage 
of nitrogen continuously decreased with increasing number 
of leaf positions. First leaf position recorded the highest 
leaf nitrogen and the sixth leaf contained the least amount. 
The differences in nitrogen content between adjacent leaf 
positions were not statistically significant. 'louever, 
there was significant difference in nitrogen oontant between 
first and third f second and fourth, third and fifth, and 
fourth and sixth leaf positions. The varying level© of 
nutrient application could not influence the nitrogen 
percentage of leaves in different leaf positions.

7.2. Phosphorus content of leaf in relation to leaf coitions
Observations indicated that the leaves from different 

positions differed significantly in respect of the percentage 
of phosphorus in them. The pattern of variation was 
similar to that of nitrogen. The hipest percentage of 
phosphorus was noticed in the first leaf which steadily 
decreased with Increasing number of the leaf position. The 
decrease in phosphorus content between each leaf position 
was statistically significant. The level© of nitrogen and
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table 32. ?ffoo% of H2K treatasnts on nitrogen oonteat of 
leaf la relation to loaf positions** on 
ooistnre free boeis.

01.no. treatment
Loafpoeiticwa— r~~ 3 A y 1 6

1. “o*b*o 3.08 1.26 2,94 0.98 1.6b 0.42
2. “o*b*1 0.42 2.24 0.42 1.54 0.42 0.28
3. “o»0*2 0.42 1.26 2.10 3.08 1.96 1.26
4. “0*1*0 2.52 2.24 1.54 1.68 0.70 1.12
5. ”0*1*1 2.38 2.66 0.42 1.40 1.12 1.12
6. agP,!^ 1.80 1.00 1.6B 1.26 0.98 0.64
7. “oP2*o 2.10 0.98 2.10 0.98 0.98 0.84
8. “0*2*1 2.10 1.96 1.96 2.00 0.98 1.26
9. ”0 ^ 2 1.82 1.82 1.26 0.84 1.26 0.98
10. “iSb*o 1.82 1.54 1.54 0.98 1.12 1.12
11. “1*0*1 1.96 2.24 1.68 0.28 0.9b 0.98
12. “i*(>*a 2.24 1.26 1.40 1.54 1.54 1.12
13. “1*1*0 2.38 1.68 1*68 1*40 1.40 1.40
14. “1*1*1 2.52 1.96 0.42 0.28 1.54 1.40
15. “1*1*2 2.24 1.96 1 .6b 1.82 1.26 0.28
16. “1*2*0 2.52 2.10 1.96 1.02 1.40 0.28
17. “1*2*1 2.24 1.96 1.82 1.68 1.54 0.98
10. “1*2*2 2.10 2.38 1.68 1.6b 1.40 1.12
19. “2*3*0 2.24 2.10 1.96 1.6b 1.40 0 .98
20. “2*0*1 1 .Go 1.54 2.38 1.60 1 .6b 1,26
21. “2*0*2 0.70 1.40 1.96 1.40 0.2b 1.68
22 . “2*1*0 2.10 1.96 C.96 1.26 1.54 0.28
23. “2*1*1 2.24 1.54 1.68 0.98 1.40 1.40
24. “2*1*2 1.40 1.82 1.68 1.68 1.54 1.12
25. “2*2*0 2.24 0.84 1.82 1.26 1.40 1.12
26. "2*2“1 2.24 2.10 1.82 1.40 1.40 1.40
27.

mm 'i* V 
“2*2*2 0.56 1.54 0.42 0.56 0.70 0 .98
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Table 3 3. effect of EPK treatments on pbcepboru© content of leaf in relation to leaf positions, on 
moisture free basis*

:*• m —  *   ^  _o* Treatment i 2 3 4  5 6
1. n. n_k-* w r o 0.36 0.30
2. B.rv-lr. 0.37 0.31
3. °0p0ll2 0.31 0.32
4. W o 0.41 0.31
5. “o f * 0.32 0.25
6. “O P * 0.37 0.24
7. n-njL"o^ro 0.31 0.28
6. *0*2*1 0.36 0.28
9. *0*2*2 0.37 0.25
10. *1%*0 0.32 0.23
11. *1*b*1 0.35 0.26
12. ^ i P ^ 0.32 0.23
13. “I ® * 0.34 0.27
14. *1*1*1 0.33 0.24
15. 0*32 0.21
16. »iP2*o 0.32 0.19
17. *1*2*1 0.30 0.20
18. *1*^*2 0.29 0.23
19. *2»b*0 0.37 0*23
20. «2*b^ 0.33 0.27
21. *2*0*2 0.33 0.24

to to . *2*1*0 0.30 0.21
23. *2*1*1 0.31 0.22
24. 0.35 0.24
25. *2*2*0 0.34 0.22
26. ngpgki 0.38 0.27
27. *2*2*2 0.36 0.22

0.27 0.22 0.20 0.17
0.23 0.23 0*21 0.20
0.23 0.22 0.19 0.19
0.27 0.2" 0.22 0 .18
0.21 0.19 0.19 0.16
0.21 0.18 0.17 0.19
0.22 0.22 0.17 0.16

0.23 0.21 0.19 0.18
0.22 0.14 0.18 0.15
0.19 0.19 0.1-j 0.17
0.24 0.21 0.17 0.16
0.21 0.18 0.13 0.14
0.21 0.19 0.18 0.14
0.21 0.19 0.17 0.18
0.18 0.16 0.15 .14
0.17 0.16 0.14 0.12
0.19 0.15 0.13 0.13
0.19 0.17 0.13 0.13
0.19 0.16 0.13 0.12
0.20 0.16 0.14 0.14
0.20 0 .18 0.14 0.14
0.17 0.17 0.14 0.13
0.17 0.15 0.14 .13
0.21 0.18 0.13 0.15
0.22 0.18 0.13 J.13
0.22 0.17 0.14 0.13
0.20 0.17 0.14 0.14
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liiosphorus application and all their two-faotor interactions 
significantly influenced the phosphorus oonteat of leaf at 
different positions (Appendix X). The treatment recorded 
the highest phoopliorue oonteat followed by and n2 in the 
decreasing order* The difference between xlj and n̂, levels 
wee not statistically significant* The increased amplica
tion of phosphorus also resulted in a significant decrease 
in the percentage of ihosphorus in leaf* The content of ^  
level was the hipest followed by those at p̂  and ^  levels* 
the differences between pQ end and and ^  oeing 
statistically signifleant*

7*3* .otassiua content of leaf in relation to leaf positions 
The results of statistical analysis revealed that 

the leaf positions differed significantly in respect of the 
percentage of potassium in leaf* The hipest percentage of 
potassium was recorded in the first leaf which was signifi
cantly superior to that of other leaf positions. iTowever* 
the variaticai in potassium oonteat between leaf positions 
did not give any definite trend* The leaves from positions 
second to sixth did not vary significantly in the percentage 
of potassium In them. The percentage of potassium in leaf 
with respect to leaf positions was significantly influenced 
by the levels of nitrogen and potassium applied to the 
crop and also by the ini sod !' interactions* The potassium 
content was highest at Oj level of nitrogen which was
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Tsblo 54. 3ffeot at treatment® an potaaaima contcait 
of leef in relation to 1eat positions, on 
moisture tree basis*

si.   Lget-gsam°m----- ,----- _Ho. Treatment 1 2 5  4 5 -

1. “0 * 0 4.10 3.50
2. °0®0it1 4.20 3.50
3. “0 * 2 4.30 4.10
4. “o * o 4.23 3.40
5. “0 * 1 4.30 3.00
6. “0 * 2 3.90 3.65
7. » 0 * 0 4.00 3.70
B. “o * i 4.40 4.00
9. “<3*2 4.50 3.00
10. “1 * 3 4.15 3.45
11. “1 * 1 4.75 3.85
12. 0,1^2 4.20 3.50
13* “l * 0 4.20 3.70
14. “i * i 4*20 3.60
19. 4.90 3.70
16, “l * 0 4.55 3.70
17. “l * 1 4.30 3.60
1B. “l * 2 4.00 3.70
19. n2 % k0 4.50 3.60
20. “2 * 3.65 3.40
21. “s i * 4.10 3.35
22. ”2 * 0 4.35 3.50
23. “2 * 1 4.70 5.S0
24. “2 * 4.60 3.60
25. “2 * 4.30 3.25
26. “2 * 1 4.10 3.50
27, “2 * 2 4.35 3.70

3.50 3.70 3.70 3.90
3.25 3.40 3.50 3.70
3.05 3.05 4.05 3 .60
3.55 3.60 3.50 3.60
3.00 3.00 3.60 3.50
3.55 3.50 3.60 3.70
3.60 3.50 3*65 3.40
3*00 4.00 4.10 3.9?
4.00 3.00 3.75 3.60
3.60 3.60 3.60 3.25
3.60 3.05 4.00 3.90
3.70 3.60 3*65 3.30
3.30 3.55 3.70 3.70
3.45 3.60 3.90 3.43
3.60 3.00 3.70 3.90
3.00 3.65 3.90 4.00
3.70 3.75 3.73 3.30
3.60 3.70 4.00 3.70
3.60 3.50 3.65 3.70
3.45 3.33 3.40 3.60
3.30 3.65 3.20 3*60
3.50 3.50 3.53 3.60
3.95 4.00 4.00 4.20
3.50 3.90 «*» •' % J *>-U 3.20
3.10 3.45 3.33 3.30
3.40 3.30 3.70 3.60
3.40 3.55 3.60 3.30
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statistioally cm par with level* Both and levels 
were significantly superior to xig* The treatment level h1 
recorded the hipest leaf potassium hat was cm par with kg 
level statistically* The hj level was significantly suxjcrior 
to 2cq level* However* the percmtags at kg level was cm 
par with that at level.

fffeot o f / ^  treatmentsjm the autrioat .contents of 
maLiaiiiJb yelrtAga. M . M M M  af

8*1 • nitrogen percentage of third leaf in relation to perio a of growth
The data on the effect of fTlX treatments on the 

nitrogen percentage of third loaf in relation to period of 
growth are given in Table 35 mid the analysis of varienoe 
in Appendix HI* It was revealed that oat of the different 
levels of nutrients applied to the erop the nitrogen per-* 
eentage of third leaf was influenced only by the graded 
doses of nitrogen* The nitrogen percentages at ng and n̂  
levels were cm par and significantly superior to that at 
Oq* The nitrogen percentage of third leaf was si^iifi- 
oantly influenoed lay the advancing age of the orop with the 
highest value recorded at fourth period (100 days after 
planting) and the lowest at the second period (120 days 
after plaiting)* The difference in nitrogen percentage 
between each period was highly significant*
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Table 35. ^ffeot of S R  treatments on the nutrient eontante of third loaf la relation to period of growth*
Nitrogen percentage of third leaf*

SI.
no. Treatment _____  PeriM

i 2 5 ‘4
1. ZVB/Jcu v3 0 u 1.96 2.94 2.80 3.64
2. "0*0*1 2.10 0.42 2.38 3.22
3. "0*0*2 1.82 2.10 2.94 3.36
4. ”0*1*0 1.96 1.54 3.00 3.50
5. "0*1*1 1.82 0.42 2.38 3.36
6. "0*1*2 1.82 1.68 2.66 3.78
7. nnr>nVn 1.54 2.10 2.52 3.08
0. "0*2*1 1.68 1.96 2,38 3.92
9. **Q*2r2 1.26 1.26 2 .80 3.22
10. "1*0*0 1.96 1.54 2.94 3.78
11. “1*0*1 2.24 1.68 3.08 4.06
12. “1*0*2 2.10 1*40 2.24 3.50
13. “1*1*0 2.10 1.68 3.22 3.92
14. "1*1*1 1.96 0.42 3.08 4.20
15. "1*1*2 1.68 1.68 3.22 3.78
16. “1*2*0 2.10 1.95 3.22 3.50
17. “1*2*1 2.38 1.82 3.36 3.36
18, “l*2*2 2.24 1.68 3.06 3.22
19. "2*0*0 2.1Q 1.96 2.66 3.50
20. “2*6*1 1.96 2.38 2.94 3.64
21. ”2*0*2 2.38 1.96 3.36 3.36
22. ”2*1*0 2.10 0.98 3.50 3.92
23. “2*1*1 2.24 1.66 2.94 4.06
24. "2*1*2 1.82 1.60 2.94 3.50
25. "2*2*0 1.60 1.82 3.08 3.92
26. "2*2*1 2.38 1.Q2 3.36 4.34
27. ry, ri.lc. 1.82 0.42 3.08 3.78
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0.2* Phosphorus percentage of third loaf in relation to period of growth
Observations and results of statistical analysis on 

tbs peroeatage of phosphorus in third leaf in relation to 
period of growth are given in fable 36 and Appendix XII. the 
results revealed that the incremental doses of nitrogen, 
phosphorus and potassium oould not influence the percentage 
of phosphorus in the third leaf at different periods*
However, it was found that ths age of the wop significantly 
influenoed the phosphorus content of third leaf* The 
phosphorus content elgnifiasntly decreased with advancing 
period of growth* The highest phosphorus content was 
recorded at the first period whloh was significantly superior 
to all other treatments* The difference in phosphorus 
percentage between second and third periods was not sigaifi* 
cant. Ths phosphorus percentage at fourth period was 
si&iiflaantly lower than that at all other periods*
8*% Potassium content of third leaf in relation to period of growth

Bata an the effect of EPK treatments on the potassium 
content of third leaf in relation to periods of growth are 
given in Tsble 37 and the analysis of variance in Appendix '..II • 
It was found that the potassium content of third leaf was 
significantly influenced by the levels of potassium applied 
to the orop* The level fcg recorded the hipest potassium 
percentage and was on par with k| • The potassium percentage
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Table 36, Offeet Of NBC treatments on the nutrient contents of third leaf in relation to period of jrowth.
Phosphorus percentage of third leaf

01.
Ho. Treatment

Period
1 2 3 4

1. "XKOu 0.831 0.270 0.216 0.196
2. W i 0.841 0.230 0.205 0.181
3. • W * 0.833 0.230 0.213 0.186
4. D0»1k0 0.227 0.270 0.199 0.205
5. n0»1k1 0.245 0.210 0.221 0.211
6. “o ^ 0.251 0.210 0.218 0.180
7. jlbJ l.u 2 u 0.255 0*220 0.220 0,171
0. “0 ^ 1 0.241 0*230 0.231 0.165
9. V 8 * 8 0.256 0.220 0.216 0.185
10. rt-rj.k-“inro 0.233 0.190 0.211 0.191
11. 0.241 0.240 0.224 0.156
12. “1*0*8 0.252 0.210 0.199 0.223
13. “1*1*0 0.261 0.210 0.198 0.199
14. “1*1*1 0.234 0.210 0.201 0,181
15. “l*1*8 0.241 0.180 0.192 0.188
16. “1*8*0 0.253 0.170 0.221 0.102
17. “l»a*l 0.242 0.190 0.222 0.201
16. “l*8*2 0.232 0.190 0.231 0.200
19. ”2*0*0 0.253 0.190 0.224 0.198
20. “2*0*1 0.246 0.200 0.215 0.183
21. “2*0*2 0.231 0.200 0.234 0.197
22. "2*1*0 0.245 0.170 0.215 0.201
23. n ^ k . 0.226 0.170 0.226 0.202
24. 0.235 0.210 0.235 0,198
25. “2*2*0 0.256 0.220 0.225 0,103
26. "8*2*1 0.261 0.220 0.231 0.173
27. “a ® * 0.221 0.200 0.226 0.16b
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Table 37. Sffeot HiK treatments on the nutrient contents 
of third leaf in relation to period of growth.
Potassium content of third leaf* <"•

Si.  ̂Period .No. Treatment f r 1 y ■ 4

1. 3.4 3.5 3.1 2.9
2. °O*0*1 3.1 3.3 3.3 3.2
3. ”0*0*2 3.7 3.9 3.8 3.7
4* “0*1*0 3.2 3*6 3.3 3.4
5. “0*1*1 3.5 3.8 3.3 3.2
6. “0*1*2 3.3 3.6 3.5 3.1
7. “0*2*0 3.5 3.6 3.4 3.0
8. W i 3.8 3.8 3.2 3.2
9* V ! » 2 3.9 4.0 3.7 3.4
10. “i*o*o 3.6 3.6 3.9 3.5
11. *4*0*1 3.7 3.8 3.2 3.3
12. “l̂ 0*2 3.4 3.7 3.6 3.4
13. “1*1*0 3.6 3.3 3.2 3.3
14. “1*1*1 3.6 3.5 3.7 3.7
15. “1*1*2 3.5 3.6 4.0 3.2
16. “l*2*0 3.2 3*8 3.8 2.9
17. 3.5 3.7 3.6 3.0
18. *H*a*a 3.9 3.6 3.3 3.4
19. “2*0*0 3.3 3.6 3.5 3.5
20. “2*0*1 3*2 3 3 3.2 2.9
21. “2*0*2 3.6 3.3 3.1 3.2
22. “2*1*0 3.8 3.5 3.6 2.9
23. n2l-*iki 3.6 4.0 3.7 3.0
24. *2*4*2 3.4 3.5 3.9 3.3
25. *2*4*0 3.5 3.1 3.8 3.0
26. *2*4*1 3.3 3.4 4.0 3.1
27. *2*4*2 3.6 3*4 3.6 3.2
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Table 3.8, JSffeot of KM treatuontc on oleoruein
content of turmeric.

ai,Ko, rreatoanto Oleoreeln ( ■ > /
1. **03^0 13.64
2. 14.02
3. a o ^ 11.20
4. H(QplliO 13.02
5, >Vlk1 12.33
6, 11.91
7. *0*2*0 10.41
8, *0*2*1 ,0 .33
9, *0*2*2 13.70
10. *1*0*0 14.63
11. *1^1 14.9o
12. *1*0*2 17.17
13. 10.64
14. a^p^i 13.06
15. ILjP^ 14.64
16, *1*2*0 11 .83
17. *1*2*1 16.40
10. *1p2*2 12.25
19. *2*0*0 11.09
20 . * W l 12.47
21. *2P0*2 10 .41
22. *2*1*0 13.01
O'i *-P . 11.56

ro • *2P1*2 13.24
23. njjPgko 13.07
26. *2?2*1 10.43
27. *2̂ 2*2 11.02

no 12.17 P0 13.31 kQ 12.4
*1 14.00 P1 12.62 kl 

12.05 k2
12.7

n2 11.81 P2 12.fi
o,"', for cou^aria^ levels of Kf i1 and il -
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at kg level was signifioantly superior to that at kp level. 
The levels and kp were on par. The percentage of 
potassium in the third leaf was influenoed by the increasing 
perloa of growth as in the ease of nitrogen and phosphorus 
contents. There was no significant difference in potassium 
content between the first, second and third periods. Out 
the potassium content of third leaf at fourth period was 
slg&ifioaatly superior to all the previous periods.

tumaricrnmtSSBSiSSSSmmmSmmm

The data on the oleoreaia oontent of turmeric as 
influenoed by the levels ef nitrogen, phosphorus and 
potassium are given in Table 38 and the analysis of variance 
in Appendix XX. The results revealed that the olooresin 
oontent of turmario was not influenoed by incremental doses 
of r;, _ and X and their intaraotlone.
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1.1. Effect of BIK treatments
eerulto presented in Table 1* 2 and 3 end analysis 

of variance in Appendix XI* III and I? revealed that* 
among the morphological characters examined* the number of 
tillers per clump and the number of leaves per tiller at 
fifth period were significantly influenced by the varying 
levels of nitrogen applied while the application of 
phosphorus and potassium could not influence these 
characters, The levels of nitrogen* phosphorus end potassium 
employed could not off eat the height of tillers, ha regards 
the effect of nitrogen levels an the number of tillers 
at the last period obaorved* (210 days after slanting)* it 
is seen that the number of tillers increased with increasing 
levels of nitrogen application. However* the difference 
between n1 and n^ levels was not statistically significant.
It is interesting to observe that though the higher level 
of nitrogen application resulted in the increased number of 
tillers* the effect of nitrogen on the number of leaves 
per tiller was found to be in a strictly reverse order* 
with maximum number of leaves at tha n^ level and the 
minimum at the Hg level. These observations lend support 
to the possible explanation that an increase in the number 
of tillers per clump is at the expense of the number of

-^QgtriT HfK treatments cmd period of growth moorpholoisleal characters of turmeric



leaves* thereby nullifying the effect of nitrogen level 
cm the total content of those vegetative parts accumulated • 
This is further supported by the fact that levels of 
nitrogen could not influence the total dry matter produced. 
Lack of response of crop in terms of morphological 
characters, to application of nitrogen* phosphorus and 
potassium has been often reported (Anon,, 1977i Anon** 197u). 
Johnson (1976) observed that ths number of tillers per 
clump and the number of leaves per tiller in ginger were 
not reflected by the levels of nitrogen, phosphorus and 
potassium, The lade of response of turmeric to the ferti
liser levels employed in ths present study ean be attributed 
to the high level of available nutrients in soil and the 
relatively heavy dose of organic manure applied vis.,
40 tonnes/ha* This is further supported by the observation 
that none of the fertiliser treatments could bring about 
a significant increase in the rhisome yield of ths crop,

1,2, Effect of period of growth
Observations recorded on the morphological features 

of the plant in relation to increasing period of growth 
elucidate that all the three growth parameters via,* number 
of tillers per clump* number of leaves par tiller and 
height of tiller steadily progressed with the increasing 
period of growth* However* the rate of increase in these 
diameters was different over different x>®**iods, cm
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observing the popep n  Of till®? production, with increasing 
age of the crop it Is soon that maximum tillers were put 
forth during the period from 120th day to 130th de^9 the 
addition in number of tillers produced during this period 
being 26 per cent of the total* Xhe increase in the number 
of tillers produced after this period was only marginal 
and it reached a maximum at the 180th di*y9 thereafter 
remaining constant* The pattern of variation in the number 
of leaves per tiller was almost similar to that of the 
number of tillers per dump9 exoept that the number of 
leaves per clump vent on increasing till the last period*
A continuous increase in the height of the tiller was also 
observed with increasing age of the crop* It should be pointed 
out that the rate of increase during 120th day to 163th day 
in respect of all these three growth characters was 
conspicuous as ooopared to the rest of the period* This 
illustrates the existence of a period of active vegetative 
growth ranging from 120th day to 130th day* This observation 
is further corroborated by a marked increase in the total 
dry matter accumulation during this period* Johnson (197 ) 
recognised three stages during the growth of ginger vis,9 
a phase of active vegetative growth* a phase of slow vege
tative growth and a phase approaching senescence* Examining 
the present data on a similar angle( it is possible to divide 
the total growth period into four phases with respect to the 
development of aerial plant tiosuesj 1) a phase of moderate
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vegetative growth uhioh ooourrod from the 90th day to 120th 
dĉ r daring which the rate of growth was relatively fast but 
leaser than that at the next phases 2) a phase of active 
vegetative growth which occurred during the period from 
120th day to 150th day during which 26 per cent of the 
tillerd per clump was elaborated* Shis period of 30 days 
accounted for 19*05 per cent of the total height of the 
tillers and 55*67 per oent of the total dry matter accumu
lated! 5) a period of slow vegetative growth which occurred 
during the period from 150th day to 103th days and 4) a 
phase approaching senescence oonaaanolng from 1ooth day and 
extending upto harvest during which the elaboration of aerial

i

plant parts was praotioally insigaifleant• n,-c ( nir ̂ j>, /k-
Xt should be borne in mind that even the second dose 

of fertiliser application (1/3rd of nitrogen and half of 
potassium) uss over by the 6Qth day after planting* In the 
11 Jit of the present study in which the maximum period of 
crop growth was found to to from 120th day to 156th day it 
wiH to worthwhile to examine the possibility of better 
utilisation of fertilisers by the orop by extending the 
split a,, plication of nitrogen and potassium to mat oh with 
the period of maximum plant growth*

2* j f f i p - l o f  p  and period of growth on the
flgeah and dry weight of rhizome and total dry. matter yield

2*1* Effect of E.9K treatments
Oata presented in fable 4, 5 and 6 and Appendix V



indicate that the levels of V-9 'a and K failed to influence 
the fresh and dry wei^it of rhizome. The total dry natter 
produced waa found to he influenced by the levels of 
potassium and TIE interaction. As already pointed out9 the 
nitrogen and potassium requirement of the crop would have 
been met even at the lowest level of nutrient employed, by

t
the nutrients eantalaed in the organic matter supplied and 
also by the available nutrients present in the soil. Of 
the potassium levels9 k̂  was superior to k^ and kg. This 
observation tends to remark that the optimum level of 
potassium for the maximum production of dry matter is 
already attained at the k̂  level eince further increase in 
the quantity of applied potassium ould only depress the 
yield of dry matter. Among the M  combination^ n̂  k-j was 
found to be superior to other treatment combinations.

2.2. Sffeot of period of growth
The patterns of variation in the fresh and dry weight 

of rhizome and the total dry matter production with 
increasing period of orop growth were almost similar. A 
steady Increase in these parameters was observed as ths 
age of the crop progressed. The pattern of rhizome develop
ment did not follow the same trend as that of the aerial 
parts in relation to the incfeaaiaft age of the crop.
Instead of a final phase of senescence or insignificant 
growth in the ease of aerial tlasue9 the enlargement of
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rhizome continued till harvest* Similar trends in dry 
oat ter production sod rhizome development have been 
observed by flair (1964)*

5* hizome yield of turmeric at harvest

Results presented in Table 7 and Appendix vX show 
that the levels of nitrogen* phosphorus and potassium end 
their interactions could not effect any significant 
difference in the yield of turmeric at harvest* It is 
rather interesting to observe that the yield at the lowest 
level of '-.x tried was statistically on par with that at 
the highest level* The lack of response of the crop to 
the graded doses of those nutrient elements can be attributed 
to (1) the hi^a fertility status of the experimental field | 
and (2) the high dose of organic manure applied viz*,
40 tonnes/ha* This is evidenced by the heavy uptake of 
nitrogen, phosphorus and potassium irrespective of the 
levels of those nutrients employed in the experiment* It 
is worth mentioning that the total uptake of nitrogen at

O Kft , xo, Kf nt̂lka
the lost period by plants receiving nitrogen at level 
was 368*9 kg/ha whereas the mean uptake of nitrogen 
irrespective of nitrogen treatments was 325 *5 kg/ha. Bus 
reveals that the uptake of nitrogen was not decisively 
influenced by the levels of nitrogen* Also, the total 
uptake of phosphorus and potassium was not in progressive 
order corresponding to the increasing levels of these



nutrients* Therefore* it is oonolusively proved that oven 
at the lowest level of nutrient tried* the crop could 
perform in terms of yield as it could do at the higher 
levels of nutrients supplied| obviously meeting the nutrient 
requirements from the organic matter supplied and that 
originally present in the soil* The lank of response of 
turmeric to application of fertilisers has been reported 
by a few workers (Anon*f 1977 and Anon*9 1976)*

4. I t e
4*1* Effect of fertiliser treatments

Results of the study indicate that the levels of 
nitrogen* phosphorus and potassium employed could not 
influence the uptake of nitrogen in any of the plant part 
examined via** the leaf9 pseudostem and rhizome* This is 
evidently due to the fact that the orop could meet its 
nitrogen requirement through sources other than the ferti
liser nitrogen supplied* Ths high level of available 
nitrogen in the soil and the heavy dose of organic manure 
given to the orop are the factors vhiah accounts for the 
loci: of response of the orop to the fertiliser treatments* 
Though the levels of nitrogen* phosphorus and potassium 
had no influenoo on the uptake of nitrogen in different 
plant ports* the total uptake of nitrogen was found to be 
signifioantly higher at the &j level* It should be pointed 
out that the maximum yield of turmerio was also obtained



at the k<j level thou^i the differences in yield between 
levels were not statistically significant*

4.2* Effect of period of growth
The nitrogen uptake progressively increased with 

advancing period of crop growth sod the maximum uptake was 
achieved at the last period (240th day) apparently due to 
the increased accumulation of dry natter with increasing 
period of growth* This trend of increasing uptake of 
nitrogen with increasing period was seen in all the plant 
parts separately examined*

i/hen the total uptake of nitrogen was appropriated 
over different periods of crop growth, it was seen that 
49*96 per cent of the total uptake took place within a 
period of 30 days from 120th day to 150th day* This enhanced 
uptake of nutrient has resulted in the active growth of the 
crop during this period* When the influence of period of 
growth on tiie morphological characters of the crop waa 
discussed, it was stated that the total period of growth 
can he divided into a phase of moderate vegetative growth, 
a phase of active vegetative growth, a period of slow 
vegetative growth and a phase approaching senescence* As 
expected, the phase of active vegetative growth is also the 
period during which maximal uptake of nutrients took place* 
However, the uptake cannot he divided into four distinct 
regions as that was done in the ease of the rate of growth



of aerial tissues, since the uptake of nutrients ©specialty 
in rhiaome continued even during toe period of senescence* 
The marked uptake of nitrogen to the extent of half the 
total crop requirement during a relatively narrow period of 
30 days from 120th a«y to 130th day tends to suggest a 
modification in the split application of nitrogen to the 
crop* At presentf 2/3rd of the nitrogen is applied on the 
30th day after planting and the remaining 1/3rd is given 
on the 60th day, the fact that maximum uptake of nitrogen 
took place after 120th day eventhough the application of 
entire quantity of fertiliser nitrogen was completed by the 
60th day* strongly indicate a possible increased uptake of 
nitrogen if a third split application is introduced or the 
timings of the two split applications are altered in such 
a way to provide nitrogen to meet its enhanced requirement 
during the period of active growth*

5. Uptake of jhogihQrua 
5*1* Effect of ik/K treatments

Result of the study on uptake of phosphorus show 
that the uptake of phosphorus is not influenced by the 
levels of nitrogen and phosphorus tried* However* levels 
of potassium decisively influenced the total uptake of 
phosphorus as well as the uptake of phosphorus in leaf*
The failure of the crop to respond to the increasing levels 
of phosphorus in terms of phosphorus uptake can be



attributed to the sufficient supply of this element through 
sources other than the fertiliser supplied. Such a situation 
is provided by the relatively hi$i oontent of available 
phosphorus in soil and also the phosphorus mobilised by the 
mineralisation of organic matter. The uptake of phosphorus 
was found to be maadrnm at kg level. It should be pointed 
out that the yield of total dry matter and uptake of 
nitrogen were alao higher at this level. Probably* the 
influence of potassium on the production of total dry matter 
would have resulted in an increased uptake of nitrogen and 
phosphorus so as to maintain a relatively cons tent percentage 
of these nutrients in plant.

5.2* Effect of period of growth
The uptake of phosphorus steadily increased with 

increasing age of tbs plant irrespective of the plant parts 
examined. As in the case of nitrogen# the uptake of 
phosphorus was at a comparatively enhanced rat© during 
the period of emotive plant growth (120th day to 150th day). 
This is evidently due to the higher rate of dry matter 
production during this period as oomparsd to later stages 
of growth.

Observations on the uptake of phosphorus in leaf# 
pseudooteo and rhizome in relation to the increasing age 
of the plant reveal that phosphorus uptake in all these 
plant parts progressively increased as in the case of total



phosphorus uptake* Such a tread in the uptake of nutrient 
Is expected since the dry matter accumulation irrespective 
of the plant part selected processed with advancing period 
of orop maturity*

u. Uptake of potassium
6.1. Effect of Ui'K treatments

Moults reveal that though the levels of nitrogen 
end phosphorus failed to influence the total uptake of 
potassium by the crop algalficantly, the levels of potassium 
end ?u: interaction decisively influenced the uptake of this 
nutrient element* It is interesting to observe that the 
influence of levels of potassium is apparent in the uptake 
of this element in leaf* pseudostem and rid. some uniformly 
os in the oase of total uptake* The kj level woe found to 
be superior to kg and k^ in this respect* It should be 
pointed out that the levels of potassium Influenced not 
only the uptake of potassium but also the uptake of nitrogen 
and phosphorus* Similarly the total dry matter production 
was significantly higher at level* the rhi-some yield of 
turmeric also was higher at kg level than those at kg and 
kg levels» though the difference was not statistically 
significant* these observations tend to conclude that 
among the major nutrients and their levels employed in the 
study, only the application of potassium at kj level could 
influence the rate of growth and the uptake of nutrients*



.Response of turmeric to application of potassium has been 
reported by different research workers (Hair, 1964* 
iiuraleedharan sod Balakrlsbnan, 1972f Eae, 1973)*

6*2* Effect of period of growth
As in the case of nitrogen and phosphorus the uptake 

of potassium in leaf* pseudostem and rhizome steadily 
progressed with advancing age of the crop* The pattern of 
nitrogen uptake with advancing period of crop growth was 
slightly different from the pattern of uptake in the case 
of nitrogen and phosphorus* Though the uptake of potassium 
during the active period of vegetative growth viz** 120th 
to 150th day after planting was fairly good (21*31 per cent 
of the total)* the maximum uptake took place during the 
period from 1o0th day to 210th day accounting for 42*96 
per cent of the total. Since the elaboration of aerial 
tissues during this period (160th day to 120th day) was 
only at a moderate rate* this heavy uptake of potassium 
resulted in the accumulation of the element in leaf thereby 
shooting the mean potassium par oent of leaf froo 3*06 to 
u.17. A part of the potassium taken up during this period 
(26*76 |?ar cent) was located in rhizorae* Luxury consumption 
of potassiiru resulting from the heavy uptake of the element 
without any perceptible increase in yield has bean reported 
in many crops.



A comparison of orop removal in respect of nitrogen, 
phosphorus and potassium irrespective of the fertiliser levels 
employed reveals that the removal of nitrogen, phosphorus 
and potassium by the crop at the last period woo in the 
order of 325*5, 23*2 and 661,5 kg/ha respectively. This 
works out to an TIil tK ratio of 14,03*1*28*91 which projects 
the heavy consumption of nitrojan and potassium as compared 
to phosphorus. In the present study, sinoe no response was 
noticed in terms of yield by the application of different 
levels of nitrogen, phosphorus and potassium, optimum crop 
removal or crop requirement cannot be worked out* However 
the observations lead to assume that the crop will respond 
to application of nitrogen said potassium if it solely or 
mainly depends on applied sources rather than that 
originally available in soil,

7* Standardisation of leaf position for foliar, diagnosis 
One of the objectives of the present investigation 

was to select an index leaf or reflect for foliar diagnosis 
in relation to nitrogen, phosphorus and potassium* 3aml.es 
collected from different leaf positions were examined for 
this purpose*

For the selection of the index leaf the following 
attributes of an ideal reflect are kept in mind. 1) The 
reflect should contain sufficient amount of the nutrient 
element for its easy determination* 2) The reflect should
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respond to varying levels of the nutrient element supplied 
or its uptake by the plant* 3) The sampling error shmiiyt 
be alMaum, that is* the index leaf should belong to the 
plateau of the curve when the nutrient peroentage of the 
leaf is plotted against the leaf positions* 4) As far as 
possible, the nutrient percentage of the leaf should 
correlate with the yield of the orop*

However* it is rather difficult to meet all the above 
requirements of an ideal refloat at a particular set of 
conditions* In ths present study* different levels of 
nitrogen* phosphorus and potassium ware tried on the 
assumption that it will produce different uptake in plants 
and varying yield in relation to the levels of nutrients 
applied* Unfortunately, the orop failed to respond to the 
levels of nutrients employed both in terms of yield and 
uptake of nutrients* This has imposed restriction on the 
variation in the oontent of nutrient elements at different 
leaf positions thereby considerably reducing the chances 
of establishing correlation between nutrient content of 
leaf positions and the yield or between the nutrient 
content of leaf positions and uptake of nutrients* However* 
from the available data* the index leaf is selected keeping 
in mind the attributes of an ideal reflect*

The nitrogon percentage of leaf decreased with 
increasing age of the leaf or leaf position* the rate of



decrease being steady end constant* Mean mines of 
nitrogen percentage varied from 1*93 at the first leaf to 
1 *00 at the last leaf* The differences in nitrogen 
percentage of leaves at alternate leaf numbers wore found 
to be statistically significant* Johnson (1976) also 
observed the highest percentage of nitrogen in the first 
group of leaves in ginger uhloh continuously decreased with 
increasing number of leaf positions* He could however 
locate a region of stabilised nitrogen percentage at which 
differences between adjacent positional groupe were negli
gible* But in the present investigation no such plateau 
was located, the values being decreased continuously rather 
at a uniform rate with increasing number of the leaf 
positions* As regard the influence of levels of nitrogen 
on the nitrogen percentage at different leaf positions, it 
was seen that differences between leaf positions were not 
statistically significant presumably due to the fact that 
these levels employed could influence neither the total dry 
matter production nor the total uptake of nitrogen* The 
coefficient of correlation between nitrogen percentage of 
leaf positions and total nitrogen uptake was the highest 
far the first leaf (0*361) closely followed by the third 
(0*297)* However, these coefficients of correlation were 
not statistically signifioant* Ho signifloant correlation 
could be established between nitrogen percentage of leaf



positions and the rhtaame yield*
As in the oaoe of nitrogen* maximum percentage of 

phosphorus was noticed in the first leaf which progressively 
decreased with increasing number of leaf positions, the 
rate of decrease being marked for the first three positions* 
Though no region of stabilised phosphorus percentage ccrold 
bo located* the rate of deorease in phosphorus percentage 
from leaf position three to six was comparatively lower 
than that at initial leaf positions* It is interesting to 
note that differences in phosĵ aorus percentage between all 
the leaf positions were statistically significant* As 
regard® the influence of levels of phosphorus on the 
phosphorus oontent of leaf positions* it was seen that these 
levels could not influence the content of this nutrient 
element significantly • Examination of the coefficients of 
correlation between phosphorus uptake end phosphorus 
percentage of leaf positions revealed that the highest 
correlation woe established in the case of the third leaf 
(0*342) though the value was not statistically significant* 
The highest value for the coefficient of correlation between 
yield ar*l phosphorus percentages of leaf positions was also 
recorded by the third leaf (0.253)*

Ao in the case of nitrogen find phosphorus* the 
highest percentage of potasaim was observed in the first 
leaf which considerably dropped at the seoond* thereaf ter



maintaining almost a constant level* Thus potassium 
content of leaf position second to the last did not differ 
significantly* Coefficients of correlation between 
potassium oontent of leaf and total uptake of potassium 
were not significant for any of the leaf positions examined* 
rotassium percentage of leaf positions also failed to 
correlate significantly with tfct rhisoao yield*

fhe foregoing observations tend to select the third 
leaf as the index leaf for foliar diagnosis in turmeric 
in relation to nitrogen, phosphorus and potassium statue 
of the plant*

6* StandardloatlQn of period for foliar dicy-aiouis
Che nitrogen, phosphorus and potassium percentages 

of third leaf were examined at different periods of growth 
with a view to establishing relationship between the content 
of nutrients in them and the yield or the total uptake of 
nutrients, so as to select the best period suitable for 
foliar diagnosis* Results revealed that the values for 
nitrogen, phosphorus end potassium of the third leaf at 
different periods of plant growth failed to give significant 
coefficients of correlation with the rhizome yield and the 
total uptake of these nutrients* However, the period 
between 90th day and 120th day after planting appears to 
be the ideal range on the following grounds*



I) This period i mediately preoeeds the phase of active 
vegetative growth and the period of maximum uptake of 
nutrients.

II) Application of fertilisers for adjusting the nutrient 
status of the orop will he effective only if they are 
applied prior to the commencement of the phase of 
active growth end uptake.

9. Effect of HHC treatment cm the oleorealn content of 
turiaarlo

The results given in Table 35 revealed that the 
levels of nitrogen, phosphorus and potassium end their inter
action had no significant Influence on the oleorealn content of 
turmeric. The levels of nitrogen, phosphorus and potassium 
perhaps cannot be expected to influence the oleorealn content 
of turmeric in the present investigation since they could 
not effect any marked increase in the uptake of these nutrients. 
Also, it is probable that the synthesis of the components 
of oleoresin is not significantly governed by the levels of 
these nutrients available in pleat tissue.
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SUHMABT

A field experiment wee conducted at the College of 
Horticulture Campus* Vellanikkara between May 1979 end January 
1900 to study the effect of graded doses of nitrogen* 
phosphorus and potassium on the growth* yield* quality* 
chemical composition and uptake of nutrients of turmeric and 
also to develop suitable foliar diagnosis technique in 
relation to these nutrient elements* The treatments comprised 
of three levels each of nitrogen (0* 20 and 40 kg K/ha)f 
phosphorus (0* 20 and 40 kg Pg0«-/ha) and potassium (0* 40 and 
00 kg KgO/ha) • The experiment was laid out in a 3̂  factorial 
experiment in randomised block design confounding the effect 
of interaction TIP̂ K2 totally* The important findings are 
summarised below*

1) Among the morphological characters studied* the 
number of tillers par clump increased with increasing levels 
of nitrogen applied whereas the number of leaves per tiller 
decreased with increasing levels of nitrogen* Levels of 
phosphorus and potassium could not influence these characters* 
The height of tiller remained unaffected irrespective of the 
fertiliser treatments employed*

2) Levels of nitrogen* phosphorus end potassium 
failed to influence the fresh and dry weî tits of rhizome* The 
total dry matter yield was influenced by the levels of K and



12: interaction* iiaxisuB production of dry matter occurred 
at the k1 level which was superior to those at ICq and kg 
levels*

3) The levels of nitrogen, phosphorus and potassium 
and their interaction could not effect any significant 
difference in the yield of turmeric at harvest*

4) Uptake of nitrogen in any of the plant part 
examined viz*, the leaf, paeu&ostem and rhizome was not 
found influenced by the levels of nitrogen, phosphorus and 
potassium* However, the total uptake of nitrogen was foiaad 
to be significantly hi^er at the kj level*

5) Uptake of phosphorus was not affected by the 
levels of nitrogen and phosphorus* But levels of potassium 
decisively influenced the uptake of phosphorus, the k̂  level 
being superior to kg and kg*

6) The levels of nitrogen and phosphorus failed to 
influence the total uptake of potassium while the levels 
of potassium and HK interaction decisively influenced the 
uptake of this nutrient element, the k̂  level being superior 
to kg and kg.

7) The number of tillers per clump, number of 
leaves per tiller and height of tiller steadily progressed 
with increasing period of growth* A conspicuous phase of 
active vegetative growth occurred during the period from 
120th day to 150th day after planting*



6) The fresh end dry weights of rhiaome increased 
with increasing period of growth and reached a maximum at 
harvest*

9) The uptake of nitrogen progressed with increasing 
age of the orop* About half of the total nitrogen uptake 
(49*96 per oent) took place within a period of thirty days 
from 120th day to 150th day after planting*

10) Uptake of phosphorus steadily increased with 
increasing period of orop growth and the uptake was 
pronounced during the period of active vegetative growth*

11) Uptake of potassium increased with increasing 
maturity of the crop and maximum uptake occurred during the 
period from 160th day to 210th day after planting
(42*96 per oent)*

12) On an averaget the crop removed 525*5 kg n, 25*2 kg
/

.. and 661*5 kg K per hectare*
15) The oontent of nitrogen9 phosphorus and potassium 

was highest in the top most leaf and dooreasad with increasing 
number of leaf positions* Differences between leaf positions 
were significant in respect of ths percentage of nitrogen* 
phosphorus and potassium in than* Based on the qualities 
of an ideal index leaf* the third leaf was found to be 
superior to the leaves at other positions* Regarding the 
optimum age of the plant for sampling* it appeared that the 
period between 90th day to 120th day after planting waa the
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APPENDIX 1 
Weather data (Mey 1979 to January 1980)

Month Rainfall, Temperature, °C Humidity* $
aa Minimum Morning Evening

May 162.1 33.33 25.79 90.12 61.68
Juno 722.7 50.66 23.70 93.47 76.10
July 929.7 37.86 23.81 98.23 65.77
August 472.4 29.16 23.16 94.90 76.87
Septernbar 203.7 30.58 25.65 94.30 75.97
October 134.3 31.80 24.46 88.65 63.94
November 516.4 30.82 23.92 88.72 73.48
December - 30.14 22.82 80.00 57.83
January . 32.00 22.31 79.90 51.81



APPSHDI/I XX

Effect of !CPK treatments m  th* mraber of tillers per
0X1x9 of tuvoarlo

Analyst* of wtanoo

Moan squares
Periods

Source df 1 2 3 4 5
Block 0 0.38 0.35 0.57 0.53 1.10**
ft 2 0.15 0.29 0.40 1.39 1.60*
P 2 0.08 0.14 0.13 0.55 0.26

. 4 0.10 0.10 0.84 0.36 0.26
K 2 0.06 0.07 1.25 4.97** 0.69
m 4 0.15 0*16 1.04 1.33 0.24
m 4 0.34 0.43 0.47 0.91 0.51
tim 2 0.52 0.03 0.03 2.00 0.31
tlPE2 2 0.13 0.46 0.02 0.42 0.42
t?A 2 0.27 0.06 0.40 0.55 2.02
Error 48 0.33 0*44 0.65 Q*u6 0.36

**31@niftoant at level
"Sigpifloaat at 5 level



(Appendix XX continued)

A* Coî perison of levels of i* P and K

Treatsaonti
groups

Periods
1 2 5 4 5 6

°o 1.69 1.67 1.57 2.14 2.30 1.76

*1 2.06 1.79 1.71 2.20 2.72 1.90

«2 2.09 1.65 1.51 2.37 2.05 2.25
1.96 1.69 1.58 2.25 2.39 1.90

»1 2.00 1.65 1.53 2.30 2.60 1.94
P2 2.07 1.76 1.67 2.16 2.67 2.09

*0 1.05 1.65 1 *54 1.99 2.16 1 *u6

k1 2.17 1.71 1.64 2.33 3.03 2.16
2̂ 2.02 1.74 1.61 2.30 2.46 1 *b9

3.0. (0.05) M ^’ ? *M# U.S. *? 0.31 0.33

Conclusion

1 • Levels of K dering 4th period kj EJ kg

2. Levels of E during 5th period ng — a



A ^ r m D I I  I I I

A&atysia of variance

Mean squares

Offset of u?K treatments on the nuaber o f loaves per
t i l l e r  of turuerie

j.orioda
Oouroe df 1 2 3 4

Dlodk 8 1.65 2.22* 2.27 1.55
n 2 2.15 0.59 1.37 1.26
*■■ 2 0.74 0.04 2.10 9.29
?Tjr 4 0.76 1.29 2.10 2.42
K 2 1.64 0.76 1.25 1.49
ITK 4 0.91 0.26 0.33 2.c>1
OK 4 1.03 0.49 1.50 0.99
U.vK 2 2.65 0.02 ■ 3.26 1.60

tTHE2 2 0.09 0.19 0.14 0.09
TT 2 1.20 1.19 0 .0 0 0.62*
Orror 46 1.49 0.82 1.92 1.97

* 'Hignifloant a t 1 level
* i ; ja if io a n t  a t 5 level

0.7o
7.19**
3.13
2.10

0 .00 
0.30 
0.30 
Q.b3
1.05 
1 .U)
1.05



(Appendix III continued)

A. Oouperison of levels of P end K

treat- Periods _ _ _ _ _  _
oent
groups 1 2  3 4 5

î  5.71 5.52 6.87 6.o1 7.41
ttj 5.35 5.14 6.76 6.4u 6.82
Hg 5.16 5*02 6*44 6.40 6.59
p0 5.28 5.15 6.73 7.07 7.05
p1 5.35 5.15 6.40 6.2b 7.09
p2 5.60 5.20 6.95 6.35 0.48
ISq 5.15 5.12 6.94 b.o2 b.ou
^  5.64 5.35 6.60 6.50 6.93
kg 5.44 5.01 6.54 6.37 6.o2

O.D. (0 .0 5 )  k . S .  u . k.>. . • * ?. 0.56

Oqaclualqn

r-uaober of leaves per tiller at 6th period



A F P U3I5I X  I V

Anolyaii of variance
Sffeet of V S K  treatoaate on the height of tiller of turmeric

Mean squares 
Periods

Oouroe df 1 2 3 4 5
Dlook 8 103.46 166*25 304.31 265.07 236.59
H 2 56.27 450.25 193.17 #23.99 25.62
P 2 170.13 221.65 13.95 569.05 12.61
H? 4 350.91 332.70 233.01 563.16 633.62*
K 2 102.52 35.00 76.64 219.67 233.69
KK 4 435.44 409.34 346.77 462.24 751.56*
PK 4 294*00 255*04 302.57 345.96 361.92
HHC 2 146.50 63.71 402.32 1194.78* 3,19
UPK2 2 179.39 200.11 222.67 615.55 267,37
np%c 2 295.62 805.67 769.78* 258.25 313.75
%ror 48 220.89 535.40 220.56 346,89 239.77

••Significant at 1 level
•Significant at 5"> level



(Appendix IV continued)
A* Comparison o f Levels o f U» 2 and K

Periods
^Eoasji.............. .. ....  I ........ ___ 2L.. y ---- T...... , $

°0 58.68 65.61 91.11 93.73 104.79

*1 61.15 73.0© 09.29 91.46 104.44

*2 58.62 66.23 05.84 99.17 106.28

% 57.99 70.82 89.52 91*61 104.40
62.38 67*26 88.62 98.19 105.68

P2 58.07 67*02 88.10 89 .57 105.44

^0 60.61 68*43 90.68 97.60 104.61

k 1 60.60 69.40 87.60 94.86 108.36

*2 57.23 67.21 87.96 91.90 102.56

C .D . (0 .0 5 ) n .o « H .3 . n .s . ** - *

3. Comparison of B? end B£ interactions at fifth period

% »1 *2 k 1 kg

*v> 105.85 106,15 102.37 112.78 105 .85 95.74

n 1 97.45 113.09 102.00 92.41 112.04 108.89

°2 109.09 97.00 111.96 100.63 107.19 103.04

C.D. (0*05) • 14.66



m m m i x  v

Bffeot of K2K treatments and period of growth cm the frooh
end dry weights of raisons and total dry natter productionof turoerle

Analysis of variance

Source df
ffeatfi vei$it 
of rhlaoee

Dry weight 
of rhisooe ?otal dryletter

Block 2 9*908 0*002 0.042
periods 4 39.114## 0.360** 3.008**
n 2 0*077 0*005 0.034
p 2 1*899 0*009 0.033
?L 4 1*489 0.022* 0.137
K 2 0*968 0.017 0.280*
IJK 4 1*998 0*028** 0.294**
PK 4 1*886 0*>13 0.100
Error 110 0*891 0*006 0.071

**3i^iificant at 1 level
*Signlfleant at 5 level



A* Comparison of period*

(Appendix V continued)

Periods
Fresh weight 
of rhisone

Dry weight 
of rhisone

Total dry 
natter

2 0.414 0.020 0.234
3 0. 783 0.069 0.625
4 1.206 0.153 0.717
5 2.418 0.253 0.974
6 3.326 0.207 1.090

3.3. (0.05) 0.497 0.040 i.144

Conclusion
Freak weight of rhisctaa 6 5 4 T~2
Dry weight of rhiaoae r T  4 3 2
Total dry natter 6 5 4~3 2

nu 0 Comparison of n. 11g1

Dry weight of rhizono

»1 *0 *1 kg

0.142 0.221 0.142 0.209 0.177 0.110
-1 0.180 0.144 0.125 0.099 0.196 0.161
“2 0.125 0.152 0.169 0.167 0.151 0.128

C.D. (0*05) - 0.065



aP
-P
*?

^  JSq kg C.D.

ilean 0*815 0*707 0.661 0*111

Conclusion k, Vq kg

(Appendix V continued)

0. Comparison of levels of potassium for total day matter

0* Comparison. of IK interaction
Total day matter

*0 *1 *2

0,642 0*816 0*614
0*501 0*889 0.720
0*779 0*740 0.650

C*B* (0.05) • 0.195



APPEBDIX VI 
Hhlssoae yield of turmeric at harvest 

Analysis of vazdsnoe

Souroe df Mean square
Block 8 0.714 * i •  O  *

n 2 0.061 Vi v l O f

p 2 0.237 i:,s.
j r p 4 1.115 N.S.
K 2 0.368 •fct '•’»

a  < » o  •

ITK 4 0.146 ?*«£»•
PK 4 0.036 n.s.
TJPK 2 0,477 •  >«

UPK2 2 0.221 I'. * o .

eA 2 1.586 V  CJ

f t y r c o ? 48 0.527



/u!i.mr>xx vii
Uffoot of n.?K treatments and period of (jrowtli on nitrogen content of tnreerlo

Analysis of variance

ileon squares
Uource df ft ooaiont of leaf r oontont fj content Uptake of of psai*- of rhl- 71 in leaf doatea sooe

uptake of I in pseudo- 
stem

Uptake of !3 in rliiaoee
Total uptake of 
H

Block 2 0.037 0.062 0*049 9.690 8.000 0.331 62.824
11 2 0.375** 1.035** 0.160 26.891 1.971 5.133 91.663
X5 2 0.089 0.195 0.213* 15.413 4.383 7.520 26.266
S i P 4 0.073 0.055 0.150 17.181 3*401 21.400* 105.473
K 2 0.015 0.9G2 0.151 28.330 9.922 20.279 192.451*
H x 2 4 0.026 0.065 0.128 28.776 17.028* 23.954* 202.083*
B X K 4 0.091 0.041 0.021 11.729 0.446 9.761 78.342
Berlod (1!) 5 20.366* 4.704** 18.101** 941.338** 222.057** 376.212** 3315.698**
? x n 10 0*324** 0.254** 0.014 11.174 9.468 6.502 58.968
T x X‘ 10 0.080 0 .009 o.oo6 22.304 5.330 13.795 112.248
7 x K 10 0.020 0.021 0.093 5.630 4.301 11.142 41.232
13nor 106 0.056 0.070 0.064 15.991 5.312 6.830 59.990

* Uiigalfleant at 1 level
#3ignlfio£jnt at 5 level



km Comparison of periods (Mean values are famished in 
Table 15)

(Appentlx VII continued)

!J oontent of leaf 4 5 6 5 I T T
R oontent of pseudoatem 4~1 ..j,, s 3 2
K oontent of rhizome 5 4 ."S 5 2
N uptake of leaf '"'3.4 2 1
E uptake of pseu&ostam f t 4 2 1 2
II uptake of rhizome 6 5 4 3 2
H uptake total EH? 2

3* Comparison of levels of nitrogen (Mean values are furnished in Table
Conolualcn
R content of leaf Bq
K content of pseu&oatem »g

c . Comparison of levela of pboapborua(Mean valoee are furnished in Table 15)

II oontent of rbisosae P2 p1 pQ

15)

n̂

°0



(Appendix ¥12 continued)

D* Comparison of fix int erection
Uptake of IT in rhizoae

*o a1 *2

% 4.16 6.08 3.,7
6*82 4.47 4.82

*2 4.78 4.06 4.97

O.’MO.OS) - 1.693

B, Comparison of levels of K
total uptake of IT (Mean values are furnished 
in table 15)

Coaoluaian k„ k* lu



P. comparison of M  Interaction
(a) Uptake of ff in pseudostem

(Appendix TIX continued)

«0 *1 «2

*0 5.14 3.30 5.39
*1 5*45 6.25 4.62
*2 4.94 4.09 4.61

C.D, (0.05) a 1.493

(b) Uptake of IT in rhisoae

Uq n̂ “2

*0 6.27 3.14 4.82
*1 5.78 6.25 4.90
*2 3.75 5.22 4.04

C.D. (0.05) « 1.693

(o) Total uptake of IT

“0 Bj *2

*0 24.30 14*16 22.40
*1 24.00 25.37 21,79
*2 20.54 20.74 19.09

C.D, (0.05) - 5*018



(Appendix til continued)

0. Comparison of period x I combination 
(a) n content of leaf

Periods 1 2 3 4 5 6

“0 1.52 1.49 3.34 3.66 2.74 2.94

“1 1*43 1.56 3.27 2.99 2.66 2.65
“2 1.60 1.49 3.25 3.37 2.74 2.92

c.35. (0.05) « 0•221

(b) n oontent of pseudostem

Periods 1 2 3 4 5 6

°0 2.63 1.66 2.16 2.89 2.76 2.63

“1 2.86 1.82 2.86 2.89 2.71 2.76

*2 2.94 1.82 3.02 2.96 2.78 2.83

c.D. (0*05) • 0.256



A.vniDIX Till
ffoct of TTi;K treatnanto and period of grovth on liaoapliorua content of turoerlc

Analysis of variance

Source df
Mean squares

£ content of leaf X content P content Uptake cf of psendo-of rfci- 1? is leaf stem soae
Uptake of
'if in pseudo**

........

Uptake of j? in 
ruisooe

fetal uptake of »

Block 2 0*000005 0.0005 0.003 0.053 0.035 0.053 0.214
II 2 0*002** 0*005 0*002 0.041 0.059 0.018 0.266
P 2 0*00005 0*002 0.001 0*034 0.0013 0.113 0.064
E x P 4 0*00006 0*001 0.001 0*055 0*014 0.096 0.390
K 2 0*0002 0*0005 0*0003 0.179** 0.075 0.104 1.133*
II x K 4 0*0001 0*001 0.0007 0.136* 0.103** 0.294* 1.400**
P x K 4 0*0002 0.0Q1 0.0005 0.024 0.053 0.104 0.302
ierloa (?) 5 0*019** 0.165** 0.019** 1.532** 0.722** 3.738** 11.483**
t x n 10 0.002** 0.003 0.002 0.060 0.034 0.060 0.399
T x P 10 0.0002* 0.003 0.001 0.041 0.030 0.134 0.466

? x 'K 10 0.0002* 0.0011 0.0005 0.025 0.01b 0.070 0.263
TAnror 106 0.0001 0.002 0.001 0.049 0.025 o.oes 0.344

**3ignifleant at 1 ; level 
"Significant at 5 level



(Appendix VTIX continued)
A* Comparison of period*

(Mem values are famished in table 23)

Conclusion
P oontent of leaf 1 2 5 - 7  r r
F oontmt of peandoatem 2 3 (TT~T 1
P oontmt of xhisome 2 r 5 4 3
r uptake le&f 6 r ..S T  5 T
uptake, pseudostem s n r “*3~T 2 1

- uptake9 rhisome 4 T T
P uptake, total B 5* 1 5 2

B. Comparison of levels of nitrogen
F oontent of leaf (Mean values are furnished in table 23)

Pjmskw&m *2 “ 0 * 1

C# Comparison of levels of potassium
(Hem values are furnished in Table 23)

Ooaoluaton

2 uptake in leaf ‘ 1 ^

P uptake, total ET ko-^



(Appendix fill oontinued)

l)« Comparison of M  interaction
(a) - uptake in loaf

“o *1 °2

**0 0,622 0,420 0,647

*1 0,616 0.682 0.659

*2 0,516 0.578 0.539

C.D. (0.05) • 0.143

(b) P uptake in peeudoetea

°0 *1 “2

ISq 0,453 0.241 0.386
&, 0,424 0,459 0.361
ig 0,352 0.349 0.326

3.B. (0,05) ■ 0.102



(Appendix VIII continued) 

(o) P uptake in rtiiaone

*0 “1 “2

*0 0,642 0.306 0.453

*1 0.534 0.601 0,479

*2 0.341 0.493 0.505

C.D. (0,05) « 0.189

(d) . uptake» total

«0 *i XLjC

*0 1.861 1.034 1.601
I&l 1.706 1.869 1,638

*2 1.319 1,525 1.4&9

Q.B. (0,05) ■ 0.580



!?• Comparison of period x E combination
P content of leaf

(Appendix Till oontinued)

Periods 1 2 3 4 5 6

°0 0.211 0.241 0.191 0.188 0.164 0.164

*1 0.221 0.202 0.105 0.180 0.152 0.151

“2 0.248 0.203 0.187 0.188 0.167 0.178

C.B. (0.05) • 0.009

P. ooparison of period x P combination
P oonteat of leaf

Periods 1 2 3 4 5 6

% 0.230 0.223 0.187 0.188 0.160 0.160

*1 0*220 0.218 0.190 0.108 0.157 0.166

»2 0.230 0.208 0.186 0.180 0.166 0.167

C.3). (0.05) • 0.009
G. Comparison of period x I combination

P content of leaf

xeriods 1 2 3 4 5 6
*0 0.251 0.219 0.190 0.187 0.166 0.163

*1 0.217 0.219 0.185 0.188 0.162 0.163

*2 0.232 0.209 0.108 0.189 0.155 0.168

C.D. (0.05) ® 0.009



APPENDIX IX
Effect of trostucatcs and period of growtli on potaaeitm content of turoerie

Analyois of variance

Mean squares
Source Of K content K content K content Uptake of 

of leaf of paeii** of rki~ K in leaf 
atm. zone

Uptake of K in 
pseudo* sten

uptake of 
K Inrhizooa

total uptake 
of K

Block 2 0.221 0.170 0.292 54.944 15.195 2.814 140.533
IT 2 0.296 1.161 0.058 11.211 45.931 37*665 186.400
734i* 2 0.034 0.618 0.244 17*006 1*608 62.066 132.066
B l B 4 0.059 1*494 0.921* 29.449 29.8?2 56.091 315.294
K 2. 0.946** 3*964* 0.597 178.758* 89.181** 115.074* 1189.771**
IT X  K %

4 0.197 0.422 0.633 116.916* 60.049** 83.516 754.996**
i'll 4 0.128 2.020 0.117 91.636 50.028* 60.743 476.497
Period (?) 5 58.206** 20.266** 47.843** 3844.406** 690.867** 1764.646** 15293.972**
T x II 10 0.567** 0.675 0.420 25.338 32.676* 26.559 150.670
T x i' 10 0.163 0.624 0.172 52.969 12.440 73.809* 365.524
I X 2 10 0.127 1.317 0.283 50.494 19.375 57.548 311.615
2 T O 106 0.127 0 .910 0.282 41.065 15.006 34.989 206.335

*'K>î nif leant at 1 level
* Significant at 5 level



(Appendix XI oontinued)

A. Comparison of periods
(Mean values are furnished in fable 31)

Qancluaioft
K oonteat of leof 6 $ 3 4
K oontent of pssu&ostem 5 5 4~~’2~ 5 1
K oontent of rhisoms 5 F 4 2 5
K uptake in leaf 6 5 F T  ITT
K uptake in peendostom 0 5 4 3 2 T
K uptake in rhisome F T  4 3 2
X uptake, total F T  F T  2

B. Comparison of levels of potassium
(Mean values are furnished in fable 31)

Conclusion

K content of leaf EJTcj kp
K content of peaudostam kj~ kg
K uptake in leaf k̂  kg kg
K uptake in pseudostem Eq
E uptake in rhizom k̂  kg Eg
K uptake, total k1 EjJ Eg



C. Comparison of HP interaction 
X oontent of rhiaone

(Appendix XX continued)

■H) “1 «2

% 5.43 5.40 5.77

1̂ 5.45 5.73 5.54
% 5.37 5.77 5.39

0.15.(0.05) • 0.34

B.
(a)

Comparison of UK interaction
Uptake of K in leaf

”0 lij «2

16.86 10*95 16.39
k1 17.01 18.93 17.76

13.67 16*09 14.34

C.). (0.05) « 4.15



(Appendix IX continued)

(b) Uptake of K in paeudostem

®0
y

*1 “2

**0 9 #51 4.90 8.05
k1 10*16 11.53 7.95
*2 0.71 7.55 7.23

’•3?* (0*05) ■ 2*52

(o) Total uptake of K

*0 **1 **2

*0 45.47 25.00 37.46
V i 42.90 43.37 40.06
*2 54.23 37.16 32.07

O.P. (0.05) - 9.31

S't 0 Comparison of PK interaction
Uptake of K in paeudoetem

*0 kj k«2

% 7.46 11.45 6.58
»1 6.40 9.66 9.51

B.69 0.54 7.40

"*0. (0.05) * 2.52



(Appendix XX continued)
.?• Comparison of period x It combination 
(a) K content of leaf

Periods 1 2 3 4 5 6

*H> 5.33 3.76 3.37 3.57 6.04 6.38
“1 3.56 3.78 3.70 3.01 6.34 6.19
°2 3.65 3.68 3.28 2.60 6.23 6.32

C.D, (0.05) • 0.33

(b) Uptake of X in pseudostem

Periods t 2 3 4 5 6

“o 1.09 3.11 8.25 9.04 16.37 1o.10
“1 2.20 3.63 6.00 11.36 12.83 11.29
*2 1.86 2.77 8.04 10.48 10 .do 12.43

r* rsk* #iy. (0*05) « 3.56

0. Comparison of period x l* combination
Uptake of K in rhiaome

Periods 2 3 4 5 6

% 0.846 3.19 8.81 17.19 17.75
»1 0.668 5.19 10.01 22.81 18.26
S»2 0.794 3.53 8.12 11.49 22.07

C.D. (0.05) « 5.42



Ksmmix X
Bffeot of I'J'K treatments on nutrient content of leaf in 

relation to leaf positions

Analysis of variance

Source df

tieaa sowaresIT content 
of leaf 
positions

s content 
of leaf 
positions

t content 
of leaf 
positions

Dlook 2 0.15 0.0023* 0.05
Position 5 3.21*" 0.1290** 1.9 3R*
n 2 0.12 0.0234** 0.17*
p 2 0.03 0.0053** 0.03
w,/ 4 0.33 0.0019** 0.27 **
-f 2 0.24 0.0008 0.19*
m 4 0*48 0 .0015*55 0.04
m 4 0.59 0*0012"% 0 .Ou
'Zerar 156 0.28 0.0003 0.04

""Significant at 1 * level 
}3î nifioant at 5p level

A. Ooupariaon of leaf positions

Leaf positions
1 2 3________ 4 ... .. .5 Q -:.*2.-C0.»0y )

n content 1.93 1.78 1.59 1.41 1.24 1.00 0.23
2 content 0.339 0.249 0.210 0.135 0 * 1 u5 -.151 O.JOi,
Ik content 4.2G 3.64 3.58 3.64 3.70 % i, o J |U6 0.10*1

Conclusion
n content of leaf positions T T T V ~*4 m
 ̂content of leaf positions 1 2 3 4 5 6

II content of leaf positions 1 5 r2' 4 6 3



3. ootiperlaan of levels of nitrogen, phosphorus and 
potassium

(Appendix X continued)

treatmentgroups H content P content K content

“o 1.4Q 0.240 2.77
1.54 0.205 3.78

«2 1.45 0.204 3.68
% 1.46 0.224 3.72
Pi 1.50 0.216 3.76
*2 1.51 0.209 3.73

1.54 0.219 3.69
ki 1.51 0.219 3.79
*2 1.41 0.212 3.75

(0.05) :i.3. 0.007 0.075

9 content of positions *0 **1 «2

% *1 P2

R content of positions *1 *0 °2

k.j ^2 ^0



(Appendix X continued)
0. Comparison of IP end IK interactions 

, content of leaf positions

cJdrIiii P1 V  . . k1 H

**0 0.252 0.241 0.229 0.252 O.240 0.229
0.217 0.209 0.188 0.205 0.212 0.197

*2 0.205 0.197 0.210 0.199 0.204 0.209

C.D.(0.05) ■ 0.011

Comparison of J K interaction
f content of isaf positions

^0 k1 k2

% 0.223 0.232 0.218
Pi 0.227 0.206 0.213
Pg 0.206 0.216 0.206

<0.05) •  0.011

I . Comparison of I?  interaction
K content of leaf 2>oaitiono

% »1 P2

3.77 3.69 3.06
«1 3.76 3.75 3.02
«2 3.61 3.85 3.57

(0,05) » 0.13



Arrsnaxx n

Analysis of variance

v s s e c t  of IJPK treatments on oleorosin content
of turmeric

Source df Mean square

Block 2 3.22
I? 2 12.39
P 2 3.58
n? 4 3.46
K * 2 0.52
I i i A 4 2.95
M 4 0.73
iSnrar 6 4.33



APPEBDIX HI
Effect of HFK treatasnts on the nutrient contents of 
third leaf In relation to period of growth.

Analysis of variance

 ____________ m m / m ________ _______
Source df Hltrogan« # Phosphorus* " Potsaaluo.*

Block 2 0*46* 0.0004 0.06
11 2 0.75** 0.0006 0.09
P 2 0.05 0.00007 0.03
HP 4 0.06 0.00007 0.09
K 2 0.16 0.00006 0.16*
m 4 0.53 0.00006 0.08
PK 4 0.26 0.00009 0.10
Period 3 23*36** 0.01** 0.72**
Brror 64 0,141 0.0003 0.049

•♦Significant at 1£ level 
"Significant at S'* level



(Appendix HI continued) 

A. Comparison of period of growth

_______ Periods
1 2 3 4 0.11.(0.05)

nitrogen <*■> 1.97 1.59 2.93 3.65 0.20
Phosphorus ' 0*242 0.210 0.217 0.182 0.009
Potassium • ' 3.51 3.60 3.53 3.20 0.118

Conclusion
ribrogen r 4 3 1 2
Phosphorus ' 1 T “T 4
Potassium f> 2"'1”T 4

3. Comparison of levels of nitrogen
nitrogen percentage of third leaf

Mean

CGooluaion

«0
2.37

“1
2.59

«2
2,64

*2 *1 **0

C. Comparison of levels of potassium
Potassium percentage of third leaf

*Q k1 k2
liean 3.41 3.44 3.53

C,D.(o.05)
0.17

C.D.(G .05) 
0.10

Conclusion



AFFM&XX XIII
Effect of N2K treatments soft o*op growth on BMC content of soil

Total.... Available Amiabletwin— i. uhoanhorus. uotassiuB.

Pra~traat~
aeat soil 1.844 0.252 0*0042 0*0415 5.5

Post harvest soil
“o
“1
«2
»0
*1
»2
*0
k1
*2

1.679 0.212 0.0051 0.0401
1.001 0.225 0.0042 0.0389
1.025 0.224 0.0040 0.0411
1*725 0.241 0.0052 0.0395
1.052 0.255 0.0051 0.0381
1.855 0.261 0.0049 0.0386
1.829 0.272 0.0046 0.0395
1.872 0.265 0.0055 0.0399
1.855 0.272 0.0052 0.0408

Basalts of meohanleal analysis of pretreatoent soil 

Coarse sand - 2&* Silt - 21.2#

Fine send - 22.1# Clay - 29*75#
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A38TUACT

A field experiment was carried out at tike Instructional 
Perm of the College of Horticulture* ¥ellanllskara during 
137y«<j0 to study the effect of graded doses of nitrogen* 
phosphorus and potassium on the growth* nutrient uptake* 
yield and quality of turmeric and also to develops suitable 
foliar diagnosis technique in relation to these nutrient 
elements* The treatments comprised of three levels eaoh of 
nitrogen (0* 20 and 40 kg N/ha)* phosphorus (0* 20 and 40 kg 
Pg^/ba} end potassium (0* 40 and 00 kg KgO/ha). The 
experiment was laid out in a 3^ factorial experiment in 
randomised block design* confounding the effect of interaction 
k A 2 totally.

Results revealed that among the morphological characters 
studied* the number of tillers per dump responded to the 
increasing levels of nitrogen whereas number of leaves per 
tiller decreased with increasing levels of nitrogen. The 
height of tiller was not influenced by any of the fertiliser 
treatment. The fresh and dry weights of rhisome and total 
dry matter yield remained uaaffeoted by the levels of nitrogen 
and phosphorus. The total dry matter production was 
influenced by the levels of potassium and EK interaction. 
i'nxinuB production of dry matter took place at kj level which 
was superior to those at kg and kg levels.

Levels of nitrogen* phosphorus end potassium and their



interaction failed to influence the yield of turmeric at 
harvest.

the uptake of nitrogen, phosphorus end potaosim wee 
not found influenoed by the levels of nitrogen and phosphorus 
employed. But levels of potassium significantly influenoed 
the uptake of these nutrient elements, the k^ level being 
superior to kg and k *̂

There was a continuous increase in the number of 
tillers per dump, number of leaves per tiller sod height of 
tiller with advancing period of growth. A period of pronounced 
end active vegetative growth was observed during the period 
between 120th and 150th day.

Fresh end dry waists of xhiaooe increased with 
increasing age of the orop and attained maximum at harvest.

Uptake of nitrogen, phosphorus and potassium steadily
iiaxlmum uptake

of nitrogen end phosphorus took piece during the period from 
120th day to 150th day whereas the uptake of potassium was 
maximum during 180th day to 210th day after planting.

The contents of nitrogen, phosphorus and potassium 
were highest in the top most leaf and continuously decreased 
with increasing number of the leaf position when the loaveo 
are numbered from top to bottom of the tiller. In considers* 
tiaa of the stability of the nutrient level with leaf positions 
and correlation with uptake of nutrients, the third leaf



appeared to be the beet suited for foliar diagnosis of 
nitrogen* phosphorus end potassium status of the crop. The 
period between 90th to 120th day after planting was 
recommended as optimum period for the deteetian end 
amendment of the nutrient status of the crop*

The graded doses of nitrogen* phosphorus and potassium 
and their interactions felled to influence the percentage 
of oleoreein content of turmsrlo.


