121956

INTEGRATED NUTRIENT MANAGEMENT
FOR SHORT DURATION CASSAVA IN LOWLANDS

PAMILA VIMAL. RAJ

Thesis submitted in partial fulfillment of the requirement
for the degrec of

Master of Science in Agriculture

Faculty of Agriculture
Kerala Agricultural University, Thrissur

2003

Department of Agronomy
COLLEGE OF AGRICULTURE
VELLAYANI, THIRUVANANTHAPURAM - 695 522



DECLARATION

[ hereby declare that this thesis entitled “Integrated nutrient management
for short duration cassava in lowlands” 1s a bonafide record of research work done
by mc during the course of research and that the thesis has not previously formed the
basis for the award to me of any degree, diploma, associateship, fellowship or other

similar title, of any other University or Society.

Vellayani %/*’"’L’

25-10-2003 PAMILA VIMAL RAJ



CERTIFICATE

Certified that this thesis entitled “Integrated nutrient management for
short duration cassava in lowlands” is a record of research work donc
independently by Ms. Pamila Vimal Raj under my guidance and supervision and that
it has not previously formed the basis for the reward of any degree, fellowship or

associateship to her.

J

Vellayani Dr. (Mrs.) O. KUMARI SWADIJA
25-10-2003 (Chairman, Advisory Committee)
Associate Professor
Department of Agronomy
College of Agriculture, Vellayani
Thiruvananthapuram — 695 522



APPROVED BY
Chairman :

Dr. (Mrs.) O. KUMARI SWADILJA
Associate Professor,

Depariment of Agronomy

College of Agriculture. Vellayani
Thiruvananthapuram-6935 522

Members :

Dr. S. JANARDIIANAN PIL.LAI
Professor and Head.

Department of Agronomy,

College of Agriculture, Vellayani
Thiruvananthapuram-695 522

Dr. (Mrs.) R, PUSHPAKUMARI
Associate Professor.

Department of Agronomy

College of Agriculture. Vellayani
Thiravananthapuram-695 522

Dr. (Mrs.) P. SARASWATHI
Professor and Head.

Department of Agricultural Statistics and
ADR i/c. NARP {SR).

College of Agriculture, Vellayani
Thiruvananthapuram-695 322

EXTERNAL EXAMINER

Dr. M. OOMMEN

Professor of Agronomy (Retd.)
Santha Bhavan
Pattoor.Vanchiyoor P.O
Thiruvananthapuram




ACKNOWLEDGEMENT

I wish to express my deep sense of gratitude and indebtedness to:

Dr.O.Kumari Swadija, Associate Professor of Agronomy and Chairman of
Advisory Committee for her valuable guidance, constant encouragement, whole-
hearted co-operation, expert advice and constructive criticisms throughout the course
of study and preparation of the manuscript. | am obliged to her for her timely advice,
patience and everwilling help which rendered this endeavor a successful one.

Dr. S.Janardhanan Pillai, Professor and Head, Department of Agronomy for
his valuable suggestions and critical scrutiny of the manuscript.

Dr. Pushpakumari, Associate Professor of Agronomy for her critical and
constructive suggestions and sound advice throughout the period of investigation and
critical evaluation of the manuscript.

Dr. P. Saraswathi, Professor and Head, Department of Agricultural Statistics
for her valuable suggestions in planning the experiment, analysis of data and its
interpretation.

Sri. C.E. Ajithkumar, Junior Programmer, Department Agricultural Statistics
for the assistance rendered during the analysis of data.

My friends Bijily, Sreeja, Anu, Sindhu, Geetha chechi, and Usha chechi for
their voluntary help and constant encouragement throughout the field work and in
- the preparation of thesis,

Kerala Agricultural University for granting me fellowship and other
necessary facilities for the conduct of research work.

Pappa, Mummy. Pravin and Rajini for their love, moral support, constant
encouragement, pravers and blessings to make this attempt a reality.

Shibu chettan for his overwhelming support and constant and inspiring
encouragement which have made this attempt a success.

Above all, | bow my head before God Almighty for the blessings showered
upon me throughout the study.

PAMILA VIMAL RAJ



CONTENTS

Page No.
. INTRODUCTION 1-2
. REVIEW OF LITERATURE 3-14
. MATERIALS AND METHODS 15-26
. RESULTS 27-57
. DISCUSSION 58 - 67
. SUMMARY 6873
. REFERENCES i- vit

. APPENDIX

ABSTRACT



LIST OF TABLES

characters of tuber

Table Title Page
Number Number
1. Soil characteristics of the experimental field 16
2. Effect of varieties, organic manures and N levels on plant 28 :
height (cm) i
- : |
3a. Effect of varieties, organic manures and N levels on total 30 :
number of leaves per plant.
3b. Interaction effect of varieties, organic manures and N levels 31
on total number of leaves per plant |
!
4a. Eftect of varieties, organic manures and N levels on number 33
of functional leaves per plant
4b. Interaction effect of varietics, organic manures and N levels 34
on number of functional leaves per plant
Sa. Effect of varieties, organic manures and N levels on leaf 36
area index
5hb. Interaction effect of varieties, organic manures and N levels 37
on leaf area index
6. ! Effect of varieties, organic manures and N levels on total 38
dry matter production (t ha™)
7. Effect of varictics, organic manures and N levels on yield 40 }
components |
8a. Effect of varieties, organic manures and N levels on yield of 42
cassava
8b. Interaction cffect of varieties, organic manures and N levels 43
on yield of cassava
Oa. Etfcct of varieties, organic manures and N levels on quality 46



LIST OF TABLES continued

Table
Number
Oh.

10a.

10b.

lla.

11b.

12,

of nutrients (kg ha™)

manures and N levels

Title Page
v am Pee e Ml e Numbcr
Interaction effect of varieties, organic manures and N levels 47
on quality characters of tuber
Effect of varieties, organic manures and N levels on uptake 50
Interaction effect of varieties, organic manures and N levels 51
on uptake of nutrients (kg ha™"y
. Effect of varietics, organic manures and N levels on soil 33
nutrient status after the experiment (kg ha™")
| Interaction cffect of varieties, organic manures and N levels 55
on soil nutrient status after the experiment (kg ha™)
Economiics of culitivation as affected by varietics, organic 57




LIST OF FIGURES

 Figure Title Between |
Number pages
1. Weather parameters during the cropping period 17-18
2. Layout plan of the experiment 19-20
3. Effect of varieties, organic manures and N levels on yield of | 61-62
cassava
4. Effect of varieties, organic manures and N levels on quality 61-62
characters of tuber
5. Effect of varieties, organic manures and N levels on net 66-67
imncome
6. Effcct of varieties, organic manures and N levels on BCR 66-67




LIST OF APPENDIX

SLNo.

Title

Appendix No.

Weather data during the
cropping period




LIST OF ABBREVIATIONS

%

@

°C
ANOVA
BCR
Ca
CPC
CcD
cm
CTCRI
dSm’
et al.
Fig.
FYM
g

ha’

K
KAU
kg
LAl
MAP
Mg

N

P

PM
POP
Rs.

S

t

Ul
TDMP
ug g’
var.
Zn

Per cent

At the rate of

Degree celsius
Analysis of variance
Benefit cost ratio
Calcium

Coir pith compost
Critical difference
Centimetre

Central Tuber Crops Research Institute
Deci Stemens per metre
And others

Figure

Farmyuard manure
Gram

Per hectare

Potassium

Kerala Agricultural University
Kilogram

Leaf area index

Months after planting
Magnesium

Nitrogen

Phosphorous

Poultry manure
Package of practices
Rupees

Sulphur

Tonne

Utilization index

Total dry matter production
Micro gram per gram
Variety

Zing



INTRODUCTION



1. INTRODUCTION

Cassava {Manihot esculenta Crantz) popularly known as tapioca is one of
the world’s most important staple food crop. It ranks sixth among the major
contributors of food in the world, the others being wheat, rice, maize, potato and
barley (Ghosh e¢s al., 1988). Approximately 60 per cent of the world’s cassava
production is used as human food serving as an important staple food for more
than 500 million people (Mohankumar ef a/., 2000). [t is a native of Brazil in
Latin America and was introduced to India (Kerala) by the Portuguese in the 17"
century. Among the different tropical root and tuber crops grown in India,
cassava is of significance since it can produce more calories per unit area per unit
time. Its importance in tropical agriculture is due to its drought tolerance and

wide flexibility to adverse soil, nutrient and management conditions inchuding

time of harvest.

The cropping pattern scenario has witnessed change espectally in Kerala
where plantation crops have started gaining prominencee in uplands. Kerala being
a food deficit state, cassava assumes importance as supplementary food ey and
thus provides lood sccurity and avoeids drain in our cconomy for import of rice.
Besides, cassava holds promise as animal feed and as ravw maderial for industries.
But cassava area under traditional upland rainfed situation is declining gradually
in'Kerala. On the other hand, the arca under lowland situation is increasing with
the gradual replacement of rice by cassava. Due to the high cost of labour. and
lack of timely availability of labour, the farmer has replaced rice with cassava in
lowlands. Short duration varietics of cassava are being erown continuously or
rotated with banana and vegetables in such lands. Thus there 1s a need o develop

management strategy for cassava in lowland production system,



There are wmany promising locai short duration varicties like
Kantharipadappan and Kariyilapothiyan with good cooking quality. There are
also early maturing, high yielding varieties like Sree Jaya and Sree Vijuya
released from Central Tuber Crops Research Institute (CTCRI) and Nidhi and
Kalpaka released from Kerala Agricultural University (KAU). Of these, Sree
Vijaya is a selection from indigenous germplasm collection from Kottayam
district. It is an early maturing variety (6-7 months) suited for lowlands with

excellent cooking quality (CTCRI, 1998a).

An integrated nutrient supply is highly essential to realize higher crop
yields as well as to maintain soil preductivity. But there is no such Puckage of
Practices (POP) by KAU for short duration varicties of cassava in lowlands,
Differential response to nitrogen (N) application was observed for ditferent shor
duration varieties of cassava which necessitated standardization of N levels.
Farmyard manure (FYM) s the most commonly used  orgunic manure,
Inadcquate availability of FYM has led us to think of alternate sources of organic
manure. Poultry manure {PM) is also largely used by cassava farmers especially
in Jowlands. Coir pith, a byproduct of coir industry can also be used as a
potential organic manure after composting with Plewrotus sp. This will help to

avoid environmental pollution caused by these organic materials,

Keeping these views under consideration. the present investigation
entitled, “Integrated nutrient management for short duration cassava in fowlands”
was undertaken to develop an integrated nutrient schedule for short duration

cassava in lowlands and to work out the economics of cultivation.
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2. REVIEW OF LITERATURE

In Kerala, cassava is being increasingly cultivated in lowlands with
gradual replfacement of rice. But there is no POP recommendation for nutrient
management of short duration varictics of cassava in lowlands. Also the scarcity
of FYM, the commonly used organic manure, has led us o think of alternate
sources of organic manure. The literature collected on the cffect of dilterent
organic manures, N levels and integrated nutrient management for cassava in
traditional uplands is reviewed hereunder. Wherever pertinent information is
lacking in cassava, results of such studies conducted on other related crops are

also cited.
2.1. EFFECT OF ORGANIC MANLRES

Organic materials arc valuable byproducts of {farming and  allied
industries, derived from plant and animal sources. The Tiving phase of the soil is
greatly stimulated by the addition of organic materials in the soil. The augmented
microbial population helps in organic matter decomposition, N fixation, P
solubilization and increases the availability of plant nutrients (Allison, 1973).
Addition of organic manures increased the status of organic carbon and available

N, P and K status of soil (Srivastava, 1985 and More. 1994).

Organic manure serves as slow release source of N, P and S for plant
nutrition and microbiai growth. It possess considerable water holding capacity,

acts as buffer against changes in pl of the soil and cements clay and silt particles



together contributing to crumb structure of the soils. 1t also binds micronutrient

metal ion in the soil that otherwise might be leached out (Rammohan ¢r «f.. 2002).

Traditionally cassava is [ertilized only with organic manures such as FY'M
and wood ash and even today this s foltowed by subsistence farmers. This may
be of particular importance in sandy soils o mprove water and nutrient Lobding
capacity (Mohankumar er «f., 2000). Cassava responds to both buliky and

concentrated organic manures (Thampan, 1979).

2.1.1, Effect of farmyard manure

Farmyard manure, the most commonly used organic manure is a vood
saurce of both macro and micro nutrients. It has both direct and residual etfects in

plant nutrition .

2.1.1.1 Growth characters

Application of FYM @ 12.5 t ha'' to cassava gave better response in terms

of growth characters (Asokan and Srecdharan, (977).

In a study conducted by Veenavidyadharan (2000) in arrow root revealed
that plant height, number of leaves per plant, sucker number per hill and dry
matter production were increased by the highest level of FYM tried (20t ha'').
FYM was found to be the best organic manure for the highest dry matter

production irrespective of growth stages of coleus (Archana, 2001).

Increasing rates of FYM increased plant height but had inconsistent eftect
on the number of main stem per hill in potate (Wildjajanto and Widodo, 1982),
Sahota (1983) found that FYM application increased plant height and number of

leaves per plant in potato.



2.1.1.2. Yield components and yield

Saraswat and Chettiar (1976) recorded an yield of 32 t ha™ wien 66.6 %
of N requirement was met by FYM application. Cassava yield was increased
over control by 11.8 % when FYM was applied (Gaur er /0 1984). Studies
conducted at CTCRI and KAU revealed that basal application of FYN @ 1251
ha' enhanced the yield of cassava (Mohankwmar ¢r «f.. 1976: Ashokan and
Sreedbaran, 1977; Pillai er «l., 1987 and Ravindran and Balanambisan. [987).

KAU (2002) also recommends 12.5 ¢ ha™ of FYM for cassava.

Application of FYM @ 20 t ha'produced signiticantly superior tuber vield
in Dioscorea alata (CTCRIL, 1973). But Mohankumar and Nair (1979) suggested
that yield increase obtained by the application of FYM @ 20 t ha™ over lower
doses (10-15 t ha™') was not sufficient to compensate the increased cost ol FYM
and hence 10 t ha” of FYM is recommended for Dioscorea alara to obtain

economic returns.

Experiments conducted in Karnataka to find out the response of sweet
potato to FYM showed 30.6 % increase over control (Gaur ¢f ¢f., 1984). Studies
conducted at CTCRI revealed that basal application of 5 t ha™ of FYM 1o sweet
potato was beneficial in enhancing the yicld (Pillai ef a/., 1987 and Ravindran nd
Balanambisan, 1987). The presence of FYM enhanced tuber yield both under
fowland and upland situations indicating that FYM is essential for higher tuber

production in sweet potato (Ravindran and Balanambisan, 1987).

Application of FYM alone resulted in higher yields in elephant foot yam

(Patel and Mchta, 1987).



Maheswarappa et al. (1997) found that application of FYM resulted in
significantly higher harvest index and number and length of rhizomes in arrow
root. Veenavidyadharan (2000) also reported the profound influence of FY M on

the number of rhizomes per plant and vicld of arrowroot.

Farmyard manure as the source ol organic manure tor coleus had positive
influence on yield and yield components like number and weight of tubers and

weight of marketable tubers per plant, as observed by Archana (2001),
2.1.1.3. Quality characters

Kurien et «f (1976} tound that application ol cowdung alone to cassava
resuited in an increasc in bitterness and cyanogen content of tubers, But a misture

of cowdung and ash tended to reduce cyanogens.

Application of FYM @ 12.5 t ha” enhanced the quality of cassava whbers

as reported by Mohankumar ¢f «f. (1976) and Pillai ¢f ol {1987).

Ravindran and Balanambisan (1987) observed that quality of tubers in

sweet potato was not much affected by different doses of FYM.
2.1.2. Effect of coir pith compost

Coir pith is abundantly available in Kerala as a byproduct of coir industry,
It is a light fluffy refuse obtained during the sceparation of coir fibre [rom coconut
husk. This can be used as an organic manure after narrowing down its C:N ratio

with Pleurotus sp.

Coir pith compost (CPC) has beneficial effect as an organic manure in
increasing the yield of crops like turmeric (Selvakumari e «f., 1991). But
Maheswarappa ef al., (1997) observed that application of CPC produced lower

values of growth characters, yield and yield components, quality parameters and



nutrient uptake by arrow root. Similar effect of CPC was also observed by
Archana (2001) in coleus. However, Suja (2001) found that 1iber guality o white
yam in terms of starch and crude protein contents were nurkedly nnproved by

CPC application.

Suhurban et af. (1997) reported that in a pot culture experiment with
bhindi, maximum vield was recorded by the treatment CPC alone {ollowed by the
treatment with half the recommended dose of N as coir pith and half as fertilizer.
But Arunkumar (2000} reported that smaranthus performed inferior with respect
to growth characters like number of leaves and number ol branches when CPC

was used as organic manure but DMP was superior.
2.1.3. Effect of poultry manure

Poultry manure is another organic manure which is commonly used by
farmers especially in lowlands. It is a bulky organic manure which can replace
FYM. Singh et al., (1973} attributed the higher efficiency of PM to its narrow
C:N ratio and comparatively higher content of mineralizable N. In this manure,
60 % of N is present as uric acid, 30 % as more stable organic N forms and
balance as mineral N (Srivastava, 1988). When entire quantity of PM is applied
as basal, more than 60 % of its N present as uric acid rapidly changes to

ammoniacal form.

Singh et a/ (1973) reported that PM application exhibited better response,

than FYM, in yvield and growth attributes of potato.

Mina (1986) reported that application of PM alone orin combination with
NPK fertilizer mixture. irrespective ol the rates. significanidy increased the vield

of musk meion.



2.1.4. Comparison of different organic manures

Higher efficiency of FYM in producing higher yield of cassava compared to
castor oilcake and urea was revealed by Gomes ef «/. {1983}, But Avvaswami ¢ o/,
{1996) observed significant increase in tuber yield due to incorporation of coir
waste @ 10 t ha”' compared to FYM @ 12.5 t ha and coir waste @ 5 t ha™'. The
positive effect of coir waste on yield might be due to its water holding capacity

and better nutrient uptake by the crop.

Field experiments undertaken at CTCRI (CTCRI, 1998b) to study the
possibility of substituting FYM in cassava production with recenty available
organic manures [ike pressmud and CPC indicated that there was no conspicuous
yield variation among the various organic manures suggesting the suitability of

pressmud or CPC as alternative to FYM for cassava depending upon availability.

According to Maheswarappa et al. (1997), application of FYM and
vermicompost recorded significantly higher yield of arrowroot compared to CPC
application. In general, CPC was found inferior to other organic manures in its
etfeets on growth, yield and quality of arrowroot. Similar results were also
reported by Archana (2001) in coleus. CP( as the organic manure recorded lower
values of yicld components of coleus. The highest tuber vield was produced by
FYM and the lowest by CPC. Net income and BCR were maximum when FY N

was used as the organic manure. CPC recorded the Joswest net income,

Growth response of white yam to vartous organic manures (Suja, 2001
indicated that application of CPC favoured crop growth condition by producing
longer plants and retaining more number of leaves. Higher dry mutter
accumulation in leaves, vines, tubers and thereby n the whole plant were
obtained due to CPC application. Maximum LAY was also obtained in the plot

that received CPC. FYM and CPC had similar effects in promoting bulking rate.



weight, length and girth of tubers of white yam. There was no conspicuous
variation in tuber yicld among FYM and CPC which implies the suitability of

CPC as alternative to FYM,

lncorpoqa{tion of 10 t ha' of FYM into soil one day prior to transplanting wave
yre . !

the highest fruit of tomato (19t ha''y followed by 20 t ha™ of coir pith (16 t ha™) and
the lowest in the control plot {11.5 t ha™') which were treated with neither FY'M

nor coir pith {Ahmed, 1993).

Anitha (1997) reported that in chilli, various growth attributes like plant
height, number of branches and DMP were better with PM application as
compared to FYM and vermicompost. PM treated chilli plants showed better
yield and yield attributing characters as compared to FYM and vermicompost

application.

Joseph (1998) observed that growth characters and yield attributing
characters of snakegourd were higher in FYM treated plants as compared 10 PM
or vermicompost treated plants. But PM treated plants recorded the highest crude

protein content and the lowest fibre content.

Among the different organic manures like vermicompost, necmcake, CPC,
FYM and PM tried in amaranthus, FYM and vermicompost performed better in
terms of plant height, number of leaves, number of branches and leat arca index
(Arunkumar, 2000). Higher yields were obtained from 100, 125 and 150 per cent
levels of FYM, vermicompost, PM and neemcake. CPC treatments recorded

maximum fibre content but protein and moisture contents were superior,



2.2. EFFECT OF NITROGEN
2.2.1, Growth characters

Higher levels of N invariably favoured the vegetative growth of the plant.
Significant increase in plant height, leaf number and leaf retention due to higher
rates of N application was reported by Mandal et &/, (1971). According to
Natarajan (1975), N upto 150 kg ha"' enhanced plant height in cassava. Pillai and
George (1978) observed increase in plant height and weight in responsc to higher
levels of N in cassava var. M4. Ramanujam and Indira (1979) reported that the

rate of leaf production was high under higher tevels of N and would produce

about 10-12 functional leaves per plant per week. Similar increase in leaf

production with incremental dose of N was noticed by Prabhakar ¢ «f (1979).
Nair (1982), studying the influence of three levels of N (50, 125 and 200 kg ha 'y,
recorded maximum plant height, number of nodes and number of functional
leaves at 200 kg N ha™'. But enhancement in leaf area was attained only upto 123

kg N ha'.

Increased rates of N application increased the plant height. nodes per
plant, functional leaves per plant and leal’ arca index of cassava when

intercropped in coconut garden (Nayar, 1986).
2.2.2. Yield components and yield

There are conflicting reports on the cffects of higher fevels of N oon the
vield components of cassava. Vijavan and Aiver (1969) found that mean number
of tuber per plant increased with increase in N application in cassava varicties,
M-4 and H-165. Nair {1982) also obscrved that increase in N level caused

significant increase in number and weight of tuber. But Natarajan (19737 and



Ashokan and Sreedharan (1980) stated that N nutrition had no signilicant effect

on yield attributes of cassava.

Increase in tuber yield in response to higher rates of N application in
cassava had been reported by many research workers. On acid laterite soils of
Kerala, Mandal er al. (1971) obtained the highest yield with 100 kg N ha'
Saraswat and Chettiar {1976) obtained the most cconomic level ot N for
maximum tuber production in hybrid was 80 kg ha'' and for tocal varictics, 41 ko
ha! (Mohankumar and Mandal, 1977). However, the optimum dose was found to
vary with location and varicties. According to Ashokan and Srcedhuran (1980).
cassava responded upto 180 kg N ha™ in sandy loam soils of North  Kerala,
Studies by Nair (1982) revealed that the high yvielding hybrid cassava, Sree Sahyva

produced significantly higher tuber yield at 125 kg N ha™.
2.2.3. Quality characters of tuber

Many research workers have reported the benelicial ctfect of N nutrition
in increasing the starch content of cassava tubers (Mandal ¢s «f., 1971 Natarajan,
1975; Pillai and George, 1978). IMowever Vijayvan and Alyer (1969) noted o
decrease in starch content of tubers with increase in N bevond 75 ke ha', Starch
content of tuber was not affected by N levels according to Muthuswamy and Rao
(1979).

Increase in HCN content of tuber due to increase in N application has been

reported by Vijayan and Aiyer (1969}, Nair (1982) and Ashokan er o/, (1988).
2.3. EFFECT OF INTEGRATED NUTRIENT MANAGEMENT

Integrated nutrient management practices will restore, enhance and sustain
the productivity of the farm soils even under intensive commercial farming

{Badanur and Bellakki, 1997). Studies have shown that combination of arganic



manure with inorganic fertilizer had a moderating e¢ffect on soil reaction
particularly under acidic soils and improvement in sustained availabiiny of NP
K and § and the micronutrients particularly Zn (Nambior and Abeol, (9897,
Organic sources, when applied with chemical fertihzers, improved the efficieney
of the latter due to the favourable eftects on physical and biological properties of

the soil (Singh, 2001)

It was observed that application of 12.5 t ha™ of FYM and 100 kg cach of
N, P-0s and K,O ha! produced the highest tuber yield (Mandal ¢f ol 1973).
Similar findings were reported by Mohankumar ¢f «f., 1976 and Pillai ¢¢ o,
1987. Mohankumar ¢f ai. {1976) obscrved that the effect of fertitizers and FYM
on tuber production was additive. Neither FYM nor any of the nutrients (N, I* or
K) applied individually could increase yield by more than 4 t ha' but the

combined use of NPK + FYM produced a response four times higher.

Continuous cropping of cassava with only chemical Tertilizers decreased
the levels of Ca, Mg, Zn and Cu in the soil and {owered the pl (George er ai..
2001). Combined application of FYM and NPK fertilizers increased the
availability of N, P and K in the soil. Application of FYM alonce or in
combination with inorganic fertilizers was found to increase the organic carbon
status in the soil. The results clearly indicate the need for organic manure

application to the soil along with inorganic fertilizers.

For sweet potato under lowland conditions, the combination of 'Y M @
10tha' and 75:50:75 kg NPK ha™' recorded maximum yield (19.6 t ha™) which
was significantly superior to control (8.33 t ha') and on par with the
combination of 5 t ha' of FYM + 50:25:50 kg NPK ha™ which vielded 17.5 ¢ ha™'

of tubers (Ravindran and Balanambisan, 1987).



Nutrient management studies on amorphophallus conducted at CTCRI
(CTCRI, 1992) revealed that maximum corm yield. the highest dry matter
production as well as the highest nutrient uptake was recorded for the treatment
NPK @ 100:50:100 kg ha” + FYM %0 25 Cha™ than Jower fevels of NP and K
with and without FYM.

Maheshwarappa et «/. {1997) noticed that combined application o YN
and NPK fertilizers resulted in highest yield of arrowroot intereropped in coconut
garden. Reduction in yield with FYM applied alone was 16.4 to 17.9 %, with
NPK alone was 26.9 % and with control was 63.7 % compared to FYM ¢ NPK
treatment (Maheshwarappa e/ «f, 1999). Increased wicld ol arrowroot
intercropped in the coconut garden due to combined application of FYM and

NPK fertilizers was also reported by Veenavidyadharan (2000).

Preliminary investigation at CTCRI (CTCRI, 2000) indicated that for
realizing maximum tuber yield of white yam, both organic manures and inorganic
fertilizers were highly incvitable. Application of organic manure alone swithout

chemical fertilizers depressed tuber yield significantly.

According to Suja (2001), application of organic manures like FYM or
CPC alone produced lower vields of white yam which resulted in negative net
returns and the lowest BCR. Application of CPC @@ 5t ha'' along with $0:60:80
kg NPK ha”' or FYM @ 10 t ha' along with 80:60:120 kg NPK ha™ produced

higher tuber yield of white yam besides generating higher net income and BCR.

Review of literature emphasizes the need for integrated use of vrganic
manure and inorganic fertilizers for achieving higher vields of cassava. In all the
studies, whether in upland or lowland, a dosc of ]2.5 ¢ ha' of FYM was found
beneficial. KAU (2002) also recommends the application of cattle manure or

compost @ 12.5 t ha'' for cassava. But we are faced with the problem of



availability of sufficient quantity of FYM which necessitates to explove the
possibility of substituting FYM with other organic manures like PM, CPC,

vermicompaost or oilcakes.

A scan of literature also indicates that the response ol cassuva o

fertilizers varies with duration of vacieties. Higher vields ot short duration

varieties of cassava in the uplands of Kuttanad were observed with a NPK dose of

50:50:100 kg ha' (KAU, 1991). In a rice based cropping system in uplands.
Mohankumar et al (1996) have recommended a fertilizer dose of 100:25:100 kg
NPK ha' for Sree Prakash, a short duration variety of cassava, CTCRI (1998a)
recommends a fertilizer dose of 75:50:100 kg NPK ha'' for the var. Sree Vijaya.
KAU (2002) recommends 50:50:50 kg NPK ha'! for the var. M-4 and local
varieties, 75:75:75 kg NPK ha”' for the varictics 1-97 and H-226 and
100:100:100 kg NPK ha™' for the varicties H-165, Srce Visakham and Sree Sahya.
But there is no POP recommendation for short duration varieties of cassava in
fowlands. Hence the present investigation was undertaken to devclop an
integrated nutrient schedule for short duration cassava in lowlands and to work

out the economics of cultivation,
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3. MATERIALS AND METHODS

The present investigation was undertaken to develop an integrated nutrient
schedule for short duration cassava in lowlands and to work out the cconomics ol
cultivation. The materials used and the methods adopted for the study are

presented in this chapter.
3.1. MATERIALS
3.1.1. Experimental site

The investigation was conducted in the Instructional Farm attached to the
College of Agriculture, Vellayani. The college is located at 8.5 N {atitude and

76.9°E longitude at an altitude of 29 m above mecan sea level,
3.1.2. Seoil

The soil of the experimental site is commonly known as brown
hydromorphic soil and belongs to the taxonomic class of fine kaolinite
isohyperthermic Tropic Fluvaquent. The important physical and chemical
properties of the soil are given in Tablel. The soil was sandy clay loam in texture
and acidic with a pH of 4.4. It had a low cation exchange capacity of 4.5 ¢ mol kg
It was medium in organic carbon, low in available N and medium in available P and

K contents.
3.1.3. Cropping history of the experimental site

The experimental arca was Iving fatlow for the previvus three months atter

the harvest of a bulk crop of banana.
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Tablel. Soil characteristics of the experimental (icid

. S — |

Characteristics Value Method
Mechanical composition
Clay 278 %
Silt 21.4% International pipette method
Finesand 19.2 % (Piper, 19606)
Coarse sand 31.6%

Textural class

Sandy clay loam |

pH

Electrical conductivity

Cation exchange capacity

Organic Carbon

Available N

Available P20Os

Available K,0

4.4
<0.05dSm’
4.5 ¢ mol kg

0.61 %
23520 kg ha™'

40.47 kg ha™

138.84 kg ha

|
|

pH meter with glass electrode
(Jackson, 1973)

Conductometry {Jackson, 1973)
Neutral normal ammonium
acetate

and Dreibelbis, 1938)

method (Scholenberger

Wet oxidation method
(Walkley and Black, 1934)
Alkaline pérmanganate method

(Subbiah and Asija, 1956}

Bray’s colorimetric method using

ascorbic acid (Bray and Kurtz. |

1945)

PNeutral normal ammonium acetate

method " Heidal.

1932

{Hamvay  and




3.1.4. Season

The investigation was conducted from September 2002 to April 2003. The
crop was planted on 26" September and harvested on 24" April 2003,

3.1.5. Weather conditions

Vellayani enjoys a tropical humid climate. Data on maximum and
minimum temperatures, relative humidity, rainfall and evaporation during the
entire crop season are collected and presented as weekly averages in Appendix |

and ‘Fi g.l.
3.1.6. Planting material

The short duration varieties used were Sree Vijaya, a high yielding variety
released from CTCRI, Sreekariyam, Thiruvananthapuram and Kariyilapothiyan, a
local variety with good cooking quality. Sree Vijaya is a selection from
indigenous germplasm collection from Kottayam district and is an early maturing
variety {6-7 months) suited to lowlands with excellent cooking quality (CTCRI,
1998a). The stems of Sree Vijaya were obtained from CTCRI, Sreekariyam,

Thiruvananthapuram and that of Kariyilapothiyan were purchased locally.
3.1.7. Manures and Fertilizers

The organic manures used were FYM containing 0.4 % N, 0.3 % P,O;,
and 0.3 % K,O; PM containing 1.0 % N, 1 % P;0s5 and 0.8 % K-O and CPC
containing 0.83 % N, 0.06 P,0Os and 1.1 % K;O. The fertilizers used were urea
{46 % N). Rajphos (20% P20;) and muriate of potash (60 % K,0).
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Fig. 1. Weather parameters during the crop growth period




3.2. METHODS

3.2.1. Details of treatments

" The treatments consisted of factorial combinations of two varieties ol cassava.

three sources of organic manure and three levels of nitrogen.

1.

o

Varieties (V)

V| - Sree Vijaya

vy - Kariyilapothiyan

Sources of organic manure (M)
m;-FYM

m; - Poultry manure (PM)

mj3 - Coir pith compost (CPC)
Nitrogen levels (N)

n; - 50 kg N ha™

n:-73kg N ha

ny- 100 kg N ha™

The doses of organtc manures were fixed to suppiy N present in 12,5 1 hy

of FYM (KAU,2002). A uniform dose of 50 ke P-Os ha™ and 100 ke KO ha'

was applied to all plots.

Treatment combinations

VIIm iy
Vimgriz
Vimng;
Vimamn,
Vimoana
¥Yima2n;
Y 1malg
Vimsie

ViMmans

Vamn
VAl Nz
Valm Ny
Va2,
Vamang
Vamon;
Va3
Vani3na

Ya2mMing



3.2.2. Experimental design and layout

The field experiment was laid out in  a 3° x 2 asymmetrical
confounded factorial design confounding VMN in Replication I and MN in

Replication I1.

The procedure followed for the allocation of various treatments to
different plots was in accordance with Yates (1937). The lay out plan is depicted

in Fig.2.

The details of the lay out are furnished below.

Treatment combinations : 18
Replications ! 2
No.of blocks per replication 3
No.of plots per block : 6
Gross plot size : 3 x43m
Net plot size : 27x27m
Spacing : 90 x 90 cin

3.2.3. Details of cultivation
3.2.3.1. Field preparation

The experimental area was dug twice and weeds and stubbles were
removed. The field was laid out into blocks and plots. Dricd and powdered Y M,
PM and CPC were applied to the plots as per the treatment schedule and then

mounds were taken in each plot.



1

Block | Bilock II Block II1 Block | Block II Block Il
VaITH N vimsn Vvamiils Valtan y=inzn
20013 11H 313 21l vimin 2hzh; 2itl3lh
Y mipn; Yamsng Vimsng Vamslz Y1Mallg VoN130: '|
ValllaNz VI, VMana VIman; E VO
Vimang VT VI Ny Vamian, VL VT
Vatmang VoIl 1, Va2l Vimsia VRIETIE CRINTIE
1 |
A5n  vimMing Valllay Vanlzng Vam iz Vim:zna Viniam
. ——— O
F—F5—¥

Replication !

Replication 11

Fig. 1. Layout plan of the experiment



3.2.3.2. Fertilizer application

The different nutrients N, P and K were applied to the plots in the form ot
urea, Rajphos and muriate of potash respectively in appropriate quantities
according to the treatment schedule. Full dose of P and half dosc cach of N and K
were applied as basal dose. Half cach ol N and K were applied 435 davs after

planting.
3.2.3.3. Planting

Setts of about 20 c¢cm length were cut from the stems. The setts were
planted on the top of the mounds taken at a spacing of 90 x 90 ¢m, inserting  em

of setts below soil.

3.2.3.4. After cultivation

a0

Dried and unsprouted setts were removed and gap filling with sectts of

longer size (about 40 cm) was done ten days after planting. Excess sprouts were
removed one month after planting (MAP) after retaining two healthy sprouts.
Shallow digging and weeding were done 435 days after planting along with top
dressing of the fertilizers foliowed by light earthing up. A light raking, second

weeding and earthing up were done two months later.
3.2.3.5. Harvest

‘The crop was ready for harvest at about seven months after planting,
Harvesting was done by digging out the tubers and pulling out the stem. The
tubers were separated from the shoot. The border rows and sample plants were
harvested separately from each plot. The tubers and shoot portions from the net

plot were weighed separately and the weights were recorded.



Zi

3.3. BIOMETRIC OBSERVATIONS

Single line of plants all round in each plot were left out as border rows.
Three plants remaining diagonally in the same direction were selected at random,
from each net plot as sample plants for taking biometric observations. Average of

the observations were used for statistical analysis.
3.3.1. Growth characters
3.3.1.1. Height of the plants

Height of the tallest of stem of each plant was measured from the

base of the sprout to the terminal bud at bimonthly intervals,
3.3.1.2. Total number of leaves per plant

The total number of leaves were recorded at bimonthly intervals by
counting the number of fully opened leaves as well as the leaf scars from the base

to the tip of both the stems.
3.3.1.3. Number of functional leaves per plant

The number of fully opened leaves present in the plant at each observation

was counted at bimonthly intervals.
3.3.1.4. Leaf areq index (LA}

The total leaf area of each sample plant was calculated at
bimonthly intervals adopting the non-destructive method suggested by
Ramanujam and Indira (1978) and LAl was worked out using the following

formula developed by Watson (1947).



LAT = Lealarca per plant (em”)

[Land area occupied by the plant (em-)
3.3.1.5. Total dry matter production (TDMP)

The sample plants uprooted prior to general harvest were used for
computing dry matter production. These plants were scparated out into stem,
leaves, tuber rind and flesh. Fresh weights of cach part were recorded and sub-
samples were taken for estimating the dry weight. The sub-samples were dried in
an oven at 70 °C to constant dry weight. Then the dry weight of cach part us well

as the TDMP at harvest were computed in t ha™',
3.3.2. YIELD COMPONENTS AND YIilLLD
3.3.2.1, Number of tubers per plant

The total number of tubers from the sample plant was counted and average

per plant was worked out.
3.3.2.2. Weight of tubers per plant

The total weight of tubers from the sample plants were recorded and the

average value was expressed as weight of tubers per plant,
3.3.2.3. Length of tuber

The average length of tubers was worked out by measuring the fength of

medium sized tubers from the sample plants.
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3.3.2.4. Girth of tuber

Girth measurements were recorded from the same tubers that were used
for length measurements. Girth values were recorded at three places, one at the
center, and the other two at half way between the center and both the ends of the

tuber. The average ol these values was taken as the tuber girth.
3.3.2.5. Tuber yield

After the harvest of the crop, the tubers were scparated, the soil adhering
to the tubers were removed and the fresh weight of the tuber from the net plot

was recorded and cxpressed as t ha™',

3.3.2.6. Top yield

The totai weight of the stem and leaves of the plants from the net plot was

taken at the time of harvest and converted to t ha™'.
3.3.2.7. Utilization index (Ul}

[t is the ratio of the root weight to the top weight (stem and lcaves) and is

an important yield determinant in cassava. {Obigbesan, 1973).
3.3.3. Quality characters of tuber
3.3.3.1. Starch content

Starch content of the flesh was estimated by using Potassium ferricyanide
method  (Aminoff e af., 1970). The values were expressed as % on fresh

weight basis,
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3.3.3.2. Protein content

The N content of oven dried samples of tuber flesh (rom cach plot was
estimated by colorimetric method. The N vajues were multiplied by the factor

6.25 to get the crude protein content of tuber (A.0.A.C, 1969).

3.3.3.3. Hydrocyanic acid (HCN) content

The HCN content of fresh tuber samples were estimated by the

colorimetric method suggested by [ndira and Sinha (1969).

3.3.3.4. Cooking quality

The cooking quality of the tuber was assessed by a taste panel based on
taste, texture and appearance. The taste was assessed on a discrete scale with five
points (Prema ¢f «l., 1973), The best taste was described as sweet and was
allotted a score of 4. The other scores in the decreasing order o) taste were water
sweet {3), starchy (2), bitter (1) and watery bitter (0). The cooking quality was
rated as good, medium or poor based on texture. appearance and overall

acceptability.
3.4. CHEMICAL ANALYSIS
3.4.1. Plant analysis

Samples of stem, leaves and tuber rind and flesh coliccted Tor chemical
analysis were dried separately in an air oven at 70 °C and ground to pass through

0.5 mm mesh in a Willey mill.



The N content of the sumples was determined by modified micro kjeldalil
method (Jackson, 1973). The P content was estimated colorimetrically (Jackson,

1973) and K content by flame photometric method (Piper, 1966).
3.4.2, Uptake studies

The total uptake of N, P, and K at harvest were caleu]ated based on
the respective nutrient contents in the stem, leaves and tuber rind and tlesh and

their corresponding dry weights. The uptake was expressed in kg ha''
3.5. SOIL ANALYSIS

Soil samples were taken from the experimental area before and alter the
study. The composite sample from the experimental area before the study was
analysed for physical and chemical properties as given in Table 1. After the
experiment, composite samples were collected from each plot, air dried,
powdered and passed through 2 mm sieve and analysed for available N, P and K

using the methods given in Tablel.
3.6. ECONOMICS OF CULTIVATION

The economics of culitivation of the crop was worked out and net income

and benefit-cost ratio (BCR) were calculated as follows,
Net income (Rs,ha'l) = Gross income - Cost of cultivation

BCR = Gross thcome

Cost of cultivation



3.7. STATISTICAL ANALYSIS

The experimental data werc analysed statistically by applying the
technique of analysis of variance (ANOVA) for 37 x 2 asymmetrical contounded
factorial experiment and the significance was tested by F test (Cochran and Cox,
1965). Wherever F test was significant in ANOVA, the critical difference (CD} is

provided. The results and discussion are based on 5 % level of significance,



RESULT
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4. RESULT

A field investigation was conducted at the Instructional farm, College of
Agriculture, Vellayant from September 2002 to Aprit 2003 to develop an integrated
nutrient schedule for short duration cassava in lowlands and to work out the
economics of cultivation. The study was laid out in asymmetrical confounded
factorial with [8 treatments in three blocks of six plots each per replication and two
replications. The experimental data was statistically analysed and the results are

presented in this chapter.
4.1. GROWTH CHARACTERS
4.1.1. Height of the plant

The data on the effect of varieties, organic manures and N levels on plant

height at different stages of growth are presented in Table 2.

There was significant difference in plant height between varieties at 2 MAP

and v, was superior to v, but this significant difference was not noted at later stages.

Different organic manures had significant influence on pilant height. At all
stages of growth, m; produced taller plants while the effects of mz; and m; were on

par.

Levels of N showed significant influence on plant height. Maximum
response was shown by n; at all stages of growth which was on par with n; but

superior to n;. A quadratic nature of response was observed at the highest N dose.

The interactions among the various factors were not significant at any stage

of growth.



Table 2. Effect of varieties, organic manures and N levels on plant height (cm}

Treatments 2 MAP 4 MAP Harvest
Varicties (V) |
2 68.78 137.93 22537
V) 87.70 145.66 231.78
Fi 13 19.145** 1.374 6.445%
CD 9.425 -- 18.950
Ol‘ganic”ma_nures (M) o
m, 90.29 153.12 247.22
Ny 74.18 130.31 214.48
m3 70.26 141.95 224.03
Fa iz 8.038** 3.990%* 5.000*
CD 11.543 17.601 23.209
N levels (N) T
n 69.09 128.45 209.86
17 87.17 156.42 248.06
n3 78.47 140.51 22781
Fa s 5.828% 6.036% 6.445%
11.543 17.60!

CD

25.209

* Significant at 5 % level

** Significant at 1 % level
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4.1.2. Total number of leaves per plant

The effect of treatments and their interactions on total number of leaves per

plant are presented in Table 3a and 3b.

Varieties showed significant difference in total number of leaves at all growth

stages (Table 3a) and v, produced more number of leaves than v, at all stages of growth.

The different organic manures had significant influence on the total number
of leaves only at 2 MAP and 4 MAP. FYM (m,) treated plots were found to be
superior both at 2 MAP and 4 MAP. The effect of m, was superior to m; at 2 MAP
but both were on par at 4 MAP.

Significant difference was noted between the N levels at all growth stages.
The treatment n, produced higher number of leaves at all stages and was

significantly superior to n, and n3 which were on par.

The interaction between varieties and organic manures were not significant
whereas interaction between varieties and N showed significant influence at 2 MAP
and at harvest. (Table 3b). In case of v, the response was high at higher doses of N
while v; responded better at n; level. This result was observed both at 2 MAP and at
harvest. The interaction between different organic manures and levels of N were
significant only at harvest. The treatment mn; showed superior response than other
treatments followed by myna and mpnz. All sources of organic manure produced

higher number of leaves at n; level and reduced number at ns level.

4.1.3. Number of functional leaves per plant

The data pertaiming to the effect of treatments and their interactions on
number of functional [eaves per plant at different growth stages are given in Table 4a
and 4b,



Table 3a. Effect of varieties, organic manures and N levels on total number of leaves

per plant.
Treatments 2 MAP 4 MAP Ha_rvcét
Varietics (V)
\q 68.26 110.67 191.59
V2 82.57 128.40 214 .89
Fi s 98.825%* 29.739%* 55.728%*
CD 3.138 7.086 6.804
_(_)_i'_ganic manures (M)
m 79.93 128.18 207.47
> 75.51 114.63 197.88
m; 70.80 115.79 204.38
213 13.397%* 7. 117%* 3.279
CD 3.843 8.679 -
i N levels (N) )
n 68.58 108.33 191.53
n 87.38 135.58 22517
ns 70.28 114.70 193.03
F213 69.53*x 25.621** 49.433%*
CD 3.843 8.679

8.333

** Significant at | % level




number of leaves per plant

Table 3b. Interaction effect of varieties, organic manures and N levels on total

3l

Treatments 2 MAP 4 MAP Harvest
vim, 71.62 117.62 19767
VM 88.23 139.23 217.27
V1, 68.05 104.18 183.62
vamy 82.07 125.08 212.13
Vall, 64.20 110.70 196.48
Valllz 77.40 120.88 215.27
Fais 0.642 1.359 {.739
Vi 56.48 93.22 175.45
Vi, 80.68 123.45 207.60
Viny 82.45 129.65 209.98
vl 92.30 141.50 240.35
Vi, 65.83 109.15 189.33 ;
val; 74.72 120.25 196.72
Fais 11.834%x 3.705 6.520%
CD 5.435 - i1.785
mn, 73.93 112.15 190,08
m;n; 88.68 149.15 238.90
mn; 77.18 123.25 193.43
m,n, 63.85 102.38 181.18
nman; 88.75 127.50 215.45
msh; 73.93 114.03 167.00
msn, 67.98 110.48 203.33 .
mszns 84.70 130.08 221.15 g
m;n; 59.73 106.83 188.65 '
Fin 1.483 2.537 7.434%%
CcD - - 14.433 |

* Significant at 5 % level

** Significant at 1 % level
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Varieties showed significant difference at all stages of growth and v;

produced more number of functional leaves than v, at all stages (Table 4a).

Organic manures produced significant differences in number of functional
feaves at 2 MAP. The treatment m; was superior to m; and m; but m2 was superior to

mj in its effect. But this type of response was not observed later.

Significant difference in number of functional leaves was noted at all growth
stages due to the effect of N levels. Plants treated with n; produced more number of

functional leaves than n; and n; treated plants,

Significant difference in numbef of functional leaves was observed only at 2
MAP due to VxM interaction. At 2 MAP v, was found to respond' better at m; and v»
fared well with m,. However no interaction was observed during later stages
(Table 4b). VXN interaction was present at all stages, v, responding well with n;
and n,y, while v, recorded more functional leaves with n; level. MxN interaction was
significant at 2 MAP. Whatever be the manure, more functional leaves was seen at n;

level.
4.1.4. Leaf area index

The data on LAl as influenced by treatments and their interactions at

different stages of growth are given in Table 5a and 5b.

Varieties showed significant difference in LAI (Table 5a) only at 2 MAP and
4 MAP and v; was found superior at both stages. Although v, recorded higher LAI at

harvest, the difterence between varieties was not significant.

Significant difterence in LAl was recorded by sources of organic manure.
LAl was more or less similar and high for the plants treated with m; and m, at all

growth stages,
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‘T'able 4a. Effect of varieties, organic manures and N levels on number of functional

leaves per plant

Treatments 2 MAP 4 MAP Harvest
Varieties (V) ' o
Vi 62.03 97.21 97.21
V2 75.92 110.88 110.91
Fiis S11.698** 19.771%%* 20.047%*
CD 1.337 6.705 6.669
Organic manures (M) )
m; 73.86 109.81 109.87
mz 69.23 100.55 100.53
m; 63.83 101.77 101.78
Faiz 80.110** 3.563 3.661
D 1.638 -- .-
N levels (N) . o
n 62.62 92.92 92.92
na 81.20 120.11 [20.17
n3 63.11 99.11 99.08
Fas 396.971*+* 28.633%* 29.102%*
1.638 8.212

CD

8.168

** Significant at 1 % level




Table 4b. Interaction effeci of varieties, organic manures and N levels on number of

functional leaves per plant

Sh

Treatments 2 MAP 4 MAP Harvest
vim, 65.10 101.28 101.28
VI 82.62 118.33 118.45
vim; 63.30 92.61 92.61
vym, 75.17 108.50 108.45
Vo, 57.00 97.73 97.73
Vo, 69.97 100.93 105.82
214 8.798** 0.836 0.857
CD 2317 - -
vin, 50.13 79.78 79.78
Vi 75.10 106.05 106.05
Vg 75.32 114.56 114.56
Vo 87.08 125.67 12578
Vally 60.65 G728 97.28
Vol 65.56 100.93 100.88
Fa1s 91.907+** 4.677* 4.736*
cD 2.317 11.614 11.551

Cmm, 66.58 94.75 94.75
mn, 85.00 132.50 132.68
fmn; 70.00 102.18 102,18
maf 57.45 89.68 89.68
M-, 82.33 110.42 [110.42
man; 67.93 101.57 101.49
main, 63.83 94.33 94.33
Mms3s 76.28 117.42 117.43
msh, 51.40 93.58 93.58
Fas 22.57%* 2.811 2.856
CD 2.838 - -

o Significant at 5 % level

** Significant at 1 % level



35

Plots treated with n; recorded higher LAT at all stages.

Among interactions (Table 5b), only organic manures x N levels showed
significant influence at 2 MAP and 4 MAP. With any organic manure, LAI increased
with increase in N level from n, to n: and decreased at ny level. At 2 MAP, the
effects of the treatment combinations m;nz, man; and mana were on par but superior

to others. At 4 MAP, mn; produced the highest index.
4.1.5. Total dry matter production

Table 6 revealed significant difference in TDMP among N levels. Total dry
matter production increased with N level up to 75 kg ha' (n;) and decreased at

higher level.
Interaction effects were not significant with respect to this character.

4.2. YIELD COMPONENTS AND YIELD

The data on the effect of treatments on yield components are given in Table
7. Table 8a and 8b indicate the data on yield as influenced by the treatments and their

interactions.
4.2.1. Number of tubers per plant

From the results in Table 7, it is seen that varieties or sources of organic
manure did not produce any significant variation in number of tubers per plant. But
tuber number significantly increased when the N level was increased from n; to n2

but decreased at n; level.

Significant effect of interactions were also absent.



Table 5a. Effect of varieties. organic manures and N levels on leaf arca index
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Treatments 2 MAP 4 MAP * Harvest
" Varieties (V)

v 1.13 2.11 2.48

Va 1.45 2.32 2.64
Fiis 36.406** 62.90** 1.171
CD 0.115 0.146 -

Organic manures (M)
my 1.37 2.38 2.82
m; 1.33 2.24 2.63
m; 1.17 1.89 2.23
Fa 13 5.411* 6.408* 10.646%*
CD 0.141 0.179 0.283
" Nlevels (N) o

n 1.07 1.83 2.24

ny 1.63 2.70 3.04

n3 1.17 1.99 2.40
Fais 41.745%* 18.69*%* 20.97%*
CD 0.141 0.179 0.283

* Significant at 5 % level

** Significant at 1 % level
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Table 5b. Interaction cffect of varieties, organic manures and N levels on leaf area

index

Treatments 2 MAP 4 MAP Harvest
Vim, 1.24 2.25 2.85
VyIT; 1.50 2.50 278
V13 1.17 2.05 2.64
V3T 1.48 2.44 2.62
Vally 0.98 1.75 1.3
VI, 0.37 2.03 2.51
Faq 0.463 0.380 3.740
Vin, 0.89 1.58 206
vih; .24 2.07 2.43
ving 1.49 2.57 3.02
van, 1.77 2.82 3.06
Vil 1.01 1.90 237
Volly 1.34 2.08 243
Faqs 0.152 1.874 1.025
M, 1.01 1.76 232
mns 1.70 3.09 3.29
;N 1.40 2.26 2.84
man, 1.11 1.94 2.37
msils 1.61 2.75 3.24
man, 1.26 2.05 2.28
m;n, 1.08 1.76 2.03
M3y 1.56 2.25 2.58
m;n; 0.87 1.65 2.08
Fiis 4,168* 4.256* 1.170
CD 0.244 0311 -

*

Significant at 5 % level



Table 6. Effect of varieties, organic manures and N levels on total dry matier
production (t ha™)

Treatments TDMP (tha)
Varieties (V)
Vi 10.72
Vs 11.51
Fiis 1.945
Organic manures (M)
m, 10.94
my 11.90
ms 10.52
1213 2.071
N levels (N}
nm 9.90
ny 13.09
n; 10.37
Fy13 12.289**
CD 1.514

** Significant at 1 % level
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4.2.2. Weight of tubers per plant

Table 7 revealed that there was no significant variation between varieties in

weight of tubers per plant.

The twuber weight per plant varied significantly with the source of organic
manure. PM (m;) gave superior response than FYM (m() and CPC (m;). The effects
of FYM and CPC were on par.

Significant increase in weight of tuber was seen with n; treated plants.
Interaction effects were not significant for this character.
4.2.3. Length of tuber

Table 7 indicated that the improved variety (v,) produced significantly longer

tubers than the local variety (v2).

" Length of tuber was not influenced by the source of organic manure, but n,

treated plants produced longer tubers
Interaction effects were absent.
4.2.4, Girth of tuber

The results (Tabie 7) showed that varieties or source of organic manure did

not have any significant effect on girth of tuber.

Plants treated with n registered longer tubers than nj treated plants but on par

with n treated plants.

No interaction effects were observed on tuber girth,



Table 7. Effect of varieties, organic manures and N levels on yield components

ho

 Treatments Number of Weight of Lcﬁgthh of Girth of ]
tubers per plant tubers per tuber (cm) tuber (cm) |
plant (kg)
Varieties (V)
vy 6.78 1.49 20.82 13.12
%) 7.53 1.48 18.23 13.55
Fii3 3.025 0.844 13.460** 1.57
CD o -- 1.536 --
Organic manures (M) )
my 7.00 1.34 19.53 13.16
s 7.38 1.71 16.20 13.63
ms 7.08 1.40 19.83 13.21
Fa.13 0.29 19.650%* 0.270 0.752
CD -- 0.1536 -~
 Nlevels (N)
nj 6.25 1.39 19.16 13.43
Ny 8.55 1.75 21.03 13.95
n3 6.67 1.31 18.36 1262 |
IRE 10.612%* 27.609%* 5.023* 4.902%
CD 1.159 0.136 1.882 .929 :

* Significant at 5 % level

** Significant at 1 % level



4.2.5. Tuber yield

The mean yield presented in Table 8a clearly pointed out that the tuber yield

did not vary between the varieties tested.

Among organic manures, PM treated plants recorded the highest tuber yield
which was on par with those treated with FYM but superior to CPC treated plants. At

the same time, no significant difference in yield was seen with FYM and CPC.

Tuber yield significantly increased with increase in N levei from 50 (n() to 75
kg ha' (ny) but decreased with further increase in N level. Maximum yield was

obtained with n; level.

Tuber yield was not influenced by any type of interaction between the tested

factors (Table 8b).
4.2.6. Top yield

Neither varietal difference nor manurial source yield any significant
difference in top yield as evident from Table 8a, but an increasing trend in top yield

was seen when N was increased from n; to n; which was on par with n; level.

The interaction between treatments (Table 8b) showed significant effect on
top yield. Regarding VXM interaction, v, combined with FYM and PM produced
higher tﬁp yield than v, combined with these organic manures. Both varieties
produced higher top yield with PM than with other organic manures. With respect to
VxN interaction, the response of v was observed upto n; level while va responded
better at n, level. Considering MxN interaction, FYM and PM responded better at

higher levels of N, while the response of CPC was higher at n; [evel.

Hl
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T'able 8a. Effect of varieties, organic manures and N levels on yield of cassava

Trcat;ﬁents

Tuber yield (t ha™)

Top yield ((t ha™)

Utilization index

" Varieties (V)

V) 18.36 26.06 0.73

V) 18.35 25.70 0.72
Fiis 0.00 0.216 0.50

Organic manures (M) | -

m 17.88 25.08 0.72

mz 20.05 25.98 0.80

m; 17.14 26.60 (.65
[2a 4.043* 1.308 21.415%=
CD 2.317 -- 0.005

| Nlevels (N)

I 16.33 24.26 0.70

n; 22.00 26.13 0.85

13 16.73 27.26 0.62 |
F2 13 17.730%* 5.189% 47.03%*
CD 2317 2.054

0.005

* Significant at 5 % level

** Significant at 1 % level



Table 8b. Interaction effect of varieties, organic manures and N levels on vield of

cassava -
Treatments Tuber yield (t ha™) Top yiéld ((tha™ Utilization index

vim, - 16.05 23.40 078
VI, 16,62 26.75 0.67
Vi3 22.02 25.62 0.84
vam, 21.99 26.34 0.76
Val, 17.02 29,17 (.57
VoM 16.45 24.02 0.72
Fais 0.143 10.638** 20,483+
CD - 2.906 0.007

- vin, 18.09 22.63 ” 0.75
Vi 17.65 25.88 (.65
Vi3 20042 2732 0.82
Van 19.68 2495 0.87
val; 16.56 28.24 0.61
Vally 17.72 26.29 0.63
Foi3 ' 0.462 5.503% 6.051*
CD - 2.906 0.007
M n, 15.90 22.85 0.71
myn, 20.68 25.70 0.81
min; 17.05 26.70 0.66
msi, 17.21 22.30 0.81
msns 23.69 2492 0.95
myn; 19.25 30.71 0.64
m;n, 15.90 27.62 (.58
msns 21.64 27.78 0.78
man; 13.89 24.38 0.56
Fiia 0.959 5.579%= 4238

! CD -- 3.559 (.008

* Significant at 5 % level ** Significant at 1 % level



4.2.7. Utilization index
As shown in Table 8a, Ul was not influenced by varietal difference.

The organic manures varied significantly in their effects on the utilization
index. The highest Ul was registered by PM followed by FYM and the lowest Ul
was registered by CPC.

As in the case of tuber yield, Ul was maximum at 75 kg N ha' (n;) which

was superior to n; level and it decreased at higher N level.

The effect of VxM interaction (Table 8b) showed that higher values of Ul
were recorded when different organic manures were applied to v| than to v,. The
improved variety (v} recorded the highest Ul with m3 and the local variety (v2)
recorded the highest Ul with m,. In the case of VxN interaction, v, combined with n;
and v; combined with n; recorded higher utilization index. With any organic manure,
Ul increased with increase in N level from n; to ny but declined at n; when MxN
interaction is considered. FYM and PM in combination with N levels showed higher

Ul than CPC with N levels.
4.3. QUALITY CHARACTERS OF TUBER

Table 9a and 9b show the data on the quality characters of tuber namely
starch, protein and HCN contents and cooking quality as affected by the treatments

and their interactions,
4.3.1. Starch content

Neither varieties nor sources of organic manure produced any significant
variation in starch content of the tuber (Table 9a), but n;, treated plants produced

tubers with higher starch content.

h
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Among interactions {Table 9b), only MxN interaction was significant. The
treatment combination mjn, produced the highest starch content which was on par
with man.. With any organic manure, starch content increased with increase in N

level from n, to n; but declined at ns level.
4.3.2. Protein content

The treatments differed significantly with respect to protein content of tuber

(Table 9a).

The local variety (v2) registered higher protein content than the improved

variety (vi).

Protein content of tuber from plants treated with PM recorded
significantly higher value than those with FYM and CPC. FYM and CPC

produced the same protein content.

With regard to N levels, tubers of plants treated with ny were found to

have more protein than those treated with nj and n; levels.

All the interactions were significant with respect to this character (Table
9b). In the case of VxM interaction, the local variety (vi) registered higher
protein content with different sources of organic manure compared to the
improved variety (v;) combined with different organic manures. When different
tevels of N were applied to v,, the highest protein content was registered at n;
level whereas v, registered the highest protein content at n; level Considering
MxN interaction, the organic manures FYM and CPC recorded higher protein

contents at n; level while PM recorded higher protein content at n; level.
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Table 9a. Effect of varieties, organic manures and N levels on quality characters of
tuber
Treatments Starch content | Protein content | HCN content | Scores for |
(%) (%) (ngg™) taste
Varieties (V) S

vy 41.14 2.02 16.59 2.59

A 39.31 2.14 13.17 2.46
Fiis 2.230 11.768%* 78.457%* 7.234%
CD -- 0.007 0.840 0.103

"Organic manures (M)
m 41.14 2.01 16.27 247
m; 39.56 222 9.18 2.58
ms 39.97 2.01 19.19 2.53
Fas 0.597 16.021** 237.477*% 2.010
CD -- 0.009 1.029 -
N levels (N)

n 36.03 2.01 11.88 2.51

n; 4721 2.16 15.81 2.64
n; 37.43 2.07 16.96 2.43
Fas 32.934%% 6.211* 63.66%* 7.056**
CD 0.009 1.029 0.126 |

2.672

¥ Significant at 5 % level

** Significant at 1 % level



Table 9b. Interaction effect of varieties, organic manures and N levels on quality

Y7

. characters of tuber
Treatments Starch conteny
(Vo)
wmg 1 4349
Vims 39.79
¥ims; 39.03
Vi, 10,08
Valiks 41.90
Vil 38.05
Fos | | 454
on ' -
o \*|n'1 33.39
Vins i .06
SR ! 48353
Vel 153,90
Vel 53950
Vg IR
., LY
D
_-!-ﬂ||'lg RIS
- : SR
Mt \ 12 80
i, S7.87
RN 4903
m-i: ! 3178
Ml 3298
s l 22
msi: | 372
[ ‘ P
D i 3670

* Nignihicant at 3 % level
R Signilicant at 1 % Tevel

Protein content

TICN content

Scores for taste

(%) (nge™h)
2.10 13.05 2.50 !
1.93 10.70 2.60 |
210 17.50 2.67 lI
133 14.12 2.57
1.87 19.22 2.38 '
216 14.69 2.72
[8.636% 3.740% 0.854 '
0.128 1.456 - ‘
LNIRE 1305 2.55 |
194 10.71 2.68 |
20 17.50 2.53
é 20 14.12 2.47
| 43 19.22 2.60
2o 14.69 232
8528 2.685 0.876
i 0128 - -
| LS 10.88 2.50
| SN 18.12 2.63
| 93 19.8] 228
216 8.03 .58
20 9.4] 2.70
008 10.12 248
|81 16.72 2.45
0! 19.90 2.60
AL 20.94 253
i SARURS 0.109%* 0.837
' 0157 1.456 -




4.3.3. HCN content

As presented in Table 9a, the HCN content of the tuber of the local variety

(v2) was lower than the improved variety (vy).

HCN content of tubers from plants treated with PM registered significantly
fower HCN content than those treated with FYM and CPC.

The content of HCN in tuber increased significantly with increase in N level

though it was within the permissible limits.

The effects of interactions VxM and MxN were significant (Table 9b).
Among VxM interaction, v, recorded the lowest HCN content when combined with
PM and v; combined with FYM recorded lower HCN content. With regard to MxN
interaction, the HCN content increased with increase in N level in combination with
any organic manure. In general, interaction between PM and N levels registered

fower HCN contents.
4.3.4. Cooking quality

It is seen from Table 9a that the improved variety (v;) obtained higher scores

for taste than the local variety (vs).
The taste of the tuber was not affected by the source of organic manure.

Levels of N showed significant change in the score obtained for taste of the

tuber. Maximum score was recorded by ny which was superior to n; and n3 levels.

In general, the cooking quality of the tuber of both varieties was rated
as good based on texture and appearance. The improved var. Sree Vijaya was

observed to cook well in lesser time than the local variety.
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4.4, UPTAKE OF NUTRIENTS

Nutrient uptake in terms of, N, P and K uptake (kg ha'y as affected by

treatments are presented in Table 10a and their interaction effects in Table 10 b.

4.4.1 N uptake

Uptake of N (Table 10a) was significantly influenced only by N level. The

level n; recorded the highest uptake of N which was superior to n; and n; levels.

No significant interaction between treatments (Table [0b) was observed with

respect to N uptake.
4.4.2 P uptake

It is evident form Table 10a that the var. Sree Vijaya (v|) recorded

significantly higher uptake of P than the local variety (v;).

Different organic manures did not register any significant difference in P

uptake.

Uptake of P increased with increase in N level form n; to n: and declined at

ny level.

Significant interactions were observed with respect to P uptake (Table 10b).
Regarding VxM interaction, the effects of all the combinations were on par except
vamand vom;. The local variety (v2) registered lower P uptake with different organic
manures, compared to the improved variety (v|). The combinations of v, with n; and v,
with n; registered higher uptake of P in the case of VXN interaction. Among MxN

interaction, the highest P uptake was registered by mon, which was superior to other
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‘l'able 10a. Effect of varieties, organic manures and N levels on uptake of nutrients

(kg ha™)
‘I'reatments N uptake P uptake K uﬁiéke
(kg ha™) (kg ha™) (kg ha™)
Varieties (V3 e S
Vi 109.61 34,97 98.01
\%: 110.97 31.59 101.36
Fin 0.148 17.654** 0.012
CD -- 1.756 -
Orgaﬁic manures (M)
m 104.70 33.98 97.80
ms 111.27 32.73 102.66
ms 114.90 33.13 98.60
Fans 2.844 0.835 0.491
N levels (N)
n 100.32 29.32 92.09
n; 128.03 39.58 110.32
13 102.51 30.93 96.65
Fais 25.275%* 62.555%* 6.515%
CD 9.447 2.151

11.457

* Significant at 5 % level

** Significant at 1 % level
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Table 10b. Interaction effect of varictics, organic manures and N levels on uptake ol
nutrients (kg ha™)

 Treatments N uptake (kg ha”) P uptake (kg h’a"f) K uptake {kg ha')
Cwim, 9974 34.15 90.69

v, 100.91 33.81 93.48
Vims 132.41 36.06 167.71
Vamy 123.66 29.40 112.93
Vil 06.67 34.71 93.61
ValMla 108.34 31.55 97.68
Fa13 2.774 5.146* 0.004
CD -- 3.042 --
vin, 104.39 29.39 92.63 B
¥ 105.01 29.25 102.97
VM 112.61 44.66 106.05
Vol 106.93 3451 9927
Vallz 111.83 30.87 9534
Valy 117.97 3099 101,85
Fa1a 0.528 17.590%* 1.462
CD - 3.042 --
mn, 101.12 32.64 97.54
Ny [15.45 38.37 97.0]
m; 97.52 30.93 08.25
msn; 102.74 27.53 90.38
msn; 133.14 42.52 117.25
m,N; 97.92 28.13 100.35
ms1, 97.11 27.79 88.35
m;n; 135.51 37.86 116.10
Man; 112.08 33.73 91.34
Fiis 2.539 8.780** 0.820

| CD - 3.726 --

* Significant at 5 % level ** Significant at 1 % level




combinations. In general, the combinations of any organic manure with n; level recorded

higher P uptake than with n, or n; level.
4.4.3 . K uptake

The effect of treatments on K uptake (Table 10a) followed the same trend as
that of N uptake. Uptake of K varied significantly only with N levels and the highest

uptake was obtained at n; level of N.
The interaction effects on K uptake were not significant (Table 10b).
4.5. SOIL NUTRIENT STATUS AFTER THE EXPERIMENT

Available N, P,O;s and K,O contents of the soil after the experiment as
influenced by the treatments and their interactions are given in Table 1la and 11b

respectively.
4.5.1. Available Nitrogen

No significant variation in available N status of the soil was observed due to

neither varietal difference nor the N levels (Table 11a).

Available N status of soil varied significantly with the source of organic
manure. FYM registered superior status of available N in the soil while the effects of

PM and CPC were on par.
Interaction effects were absent (Table 11b).
4.5.2 Available phosphorous

Varieties showed significant difference in available P status (Table 11a). The

improved variety {(v,) gave a better response than local variety (v,).



Table 11a. Effect of varieties, organic manures and N levets on nutrient status after
the experiment (kg ha™)

|

~ Treatments Available N Available P,Os Available Kg()
(kg ha") (kg ha™) (kgha'')
Varieties (V)
v 234.33 33.51 223.16
vy 249.78 30.82 217.12
Fiis 2.058 11.876** 0.845
CD -- 1.702 -
" drganic manures (M)
m, 268.30 31.40 231.27
m; 228.41 31.42 208.76
m; 229.45 33.69 220.40
Fa3 5.947* 3.785 3.922+
CD 28.747 -- 17.525
N levels (N)
n 233.37 31.99 217.15
N, 245.65 37.27 216.82
1n; 247.14 27.23 226.45
Faiz 0.656 55.174%* 0.924
CcD - 2.084 --

* Significant at 5 % level

** Significant at 1 % level
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Different organic manures did not produce any variation in the available P

status.

Post harvest available P content in the soil was maximum at n» level in

comparison with n; and n; levels.

The interactions VxM and MxN were found to have significant effects on
available P,Os status (Table 11b). Considering VxM interaction, the treatment
combination vim; and vam; were superior to other combinations in their effects.
Higher available P status was observed in CPC applied plots in the case of both
varieties. In the case of MxN interaction, the effects of the treatment combinations
miny, man; and myn; were on par but they registered significantly higher status than
other combinations. Whatever be the manure, higher status of available P in the soil

was observed in n; treated plots.
4.5.3 Available potassium

It is observed from Table 11a that varieties and N levels did not produce any
significant variation in the available K content but there was significant difference
among organic manures in their effects. Available K content was high with FYM in

comparison with PM but similar with CPC.

Significant effects of interaction of varieties with organic manures as well as
with N [evels was observed (Table 1 1b). With respect to VxM interaction, the effects
of vimy, vim; and vom; were on par and were superior to other combinations.
Higher available K status was observed with PM in combination with v, or v, and
lower K status was observed with CPC combined with both varieties. The interaction
between varieties and N levels showed that van; registered the highest value

followed by v;n; which were on par but superior to others. Post harvest available K



Table 11b. Interaction effect of varieties, organic manures and N levels on soil
nutrient status after the experiment (kg ha™')
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 Treatments Available N Available P,O; “Available K,0
(kg ha') (kg ha™) (kg ha™)

vy | 207.50 31.80 21927

S 25924 30.99 24327

VI 24931 35.99 216.15

yalll) 241,99 26.85 201.37

Vi 2460.18 32.75 234.07

VIl 248.10 34.63 206.74

- 2.902 18.080%* 5.538*

cn - 2.948 24,784

v, 25715 32.32 212.56
von 279.46 31.68 , 22178

\ it 233.63 39.32 I 201.59

Vel 22318 35.22 232.06

v 212.20 38.90 25534

N 246.70 25.56 197.56

I 1.533 1.802 | 16.10**

) - - 24781

g 261.85 30.83 21038

o, 282.24 36.93 22310 |
i, 260.82 26.42 251.3 |
N 205.41 34.88 207.64 !
s 217.17 36.16 215.30 !
IRE 262.64 23.13 203.25

N1ty 23283 30,27 2245

IR 237.55 38.73 211.99

o 217.95 32.06 224.77

oo 1.469 5.431%% 1216

n - 3.610 -

stenticant at 3 % level
E Stenificant at | % level




status increased with increase in N level from n| to n; but decreased at n; level in the

case of both varieties.
4.6 Economics of cultivation

The economics of cultivation as influenced by the treatments is presented
in Table 12. Cost of cultivation included the cost of labour, planting material, P
@ 50 kg P,0s ha”' and K @ 100 kg K,0O ha” applied uniformly to all the plots
and the additional cost due to treatments ie, sources of organic manure and N
fevels. Gross income was worked out considering the income from the sale of
tuber. Net income and BCR were calculated from the gross income and the cost

of cultivation.

[t is evident from Table 12 that both varieties recorded higher net income
when PM was used as the source of organic manure. But higher BCR were
recorded when FYM was used as the organic manure. Lower net income and
BCR were recorded when CPC was used as the organic source. With any organic
manure, higher net income and BCR were noticed at n, level (75 kg N ha™') than
at n, or ny level in the case of both varieties. The treatment combination
involving CPC as the organic manure and nj level of N resulted in negative net
income and BCR less than one with both varieties. The treatment combination
vimzn; registered the highest net income followed by v,myn; whereas the
treatment combination vimn; registered the highest BCR followed by vamn,.
Maximum net income was obtained for both the varieties from plots treated with
PM combined with 75 kg N ha''. However, both varieties recorded higher BCR
when treated with FYM and 75 kg N ha™".



Table 12. Economics of cultivation as affected by varieties, organic manures

and N levels

57

Treatments | Additional Cost of Tuber Gross Net
cost due to | cultivation yield income income BCR
treatments | (Rs.ha™) (tha™") (Rs.ha') | (Rs.ha') | -
(Rs.ha'h)

vymn, 3492 34852 15.74 62960 28108 1.81 -
vim, i, 3769 35129 21.14 84560 4943] 2.41
Vimn 4047 35407 17.41 69640 34233 1.97
Vman, 10555 41915 16.51 66040 24125 1.58
VM3 10832 42192 23.77 95080 52888 2.25
v M50, 11109 42469 20.99 83960 41491 1.98
v,m;n; 30555 61915 15.90 63600 1685 1.03
v Man; 30832 62192 21.14 84560 22368 1.36
VMg, 31109 62469 12.65 50600 -11869 0.81
Vam,n, 3492 34852 16.05 64200 29348 1.84
VMmN, 3769 35129 20.22 80880 45751 2.30
VI n; 4047 35407 16.70 66300 31393 1.89
VoITo0, 10555 41915 17.90 71600 20685 1.71
VM, 10832 42192 23.61 94440 52248 2.24
VyM,Ns 11109 42469 17.52 70080 27611 1.65
V43N, 30555 61915 15.90 63600 1685 1.03
VM50, 30832 62192 22.14 88560 26368 1.42
VMmN 31109 62469 15.12 60480 -1989 0.97

Cost of cultivation per ha

excluding the treatments = Rs. 31360 Costof 1 tCPC = Rs. 5000.00

Costof 1 tFYM = Rs. 235 Costof l kgN = Rs. 11.09

Costof 1t PM = Rs. 2000 Price of t kg tuber = Rs. 4.00
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5. DISCUSSION

The results of the study conducted to develop an integrated nutrient schedule

for short duration cassava in lowlands are discussed in this chapter.

3.1. Growth characters

The data in Table 2 pointed out the significant effect of varicties on plant
height during the early stage of growth. Although the local var. Kariyilapothiyan
produced taller plants than the improved var. Sree Vijaya during the initial stage,
both varieties produced plants of similar height at later stages. The data in Table 3a
and 4a revealed that the local variety produced significantly higher number of leaves
and retained higher number of leaves at all growth stages. A general observation is
that both varieties retained considerable number of leaves even at harvest. It is
noteworthy that LAI of both varieties increased throughout the growth stages upto
harvest (Table S5a). Between the two varieties, the local variety registered
significantly higher LAI at 2 MAP and 4 MAP. No significant variation in LAl was
observed at harvest. Although the focal variety was found superior in terms of plant
height, leaf number and LAI, there was no variation in total drymatter (Table 6)

produced by both the varieties.

Farmyard manure treated plants were significantly taller when compared
to PM and CPC treated plants (Table 2). Significantly higher number of leaves
was produced upto 4 MAP by FYM treated plants followed by PM and CPC
treated plants, But significant difference in number of functional leaves per plant
was noticed only at 2 MAP and FYM applied plots produced the highest number.
But significant difference in LAl was observed with different sources of organic
manure. The organic sources, FYM and PM were superior to CPC at all stages.

Growth promoting effect of FYM in cassava has been reported by Ashokan and



Sreedharan (1977). The higher efficiency of FYM in promoting the growth
characters, when compared to other organic manures, has been reported by
Veenavidyadharan (2000) in arrowroot and Archana (2001) in coleus. Arunkumar
(2000) has also reported the inferior effect of CPC on growth characters and positive
effect of CPC on TDMP of amaranthus. However, in the present study, the TDMP

did not vary with the source of organic manure as shown in Table 6 .

Higher levels of N invariably favoured the vegetative growth of the plant
{Mandal et al., 1971; Pillat and George., 1978 ; Nair, 1982 and Nayar, 1986). In the
present study, application of N @ 75 kg ha” was found sufficient for better
expression of growth characters of short duration cassava in low lands (Tabie 2, 3a,
4a and 5a). The TDMP was influenced only by N levels as evidenced from Table 6.
Application of 75 kg N ha™' was found to be the optimum dose which might be due
to the favourable effect of 75 kg N ha™' on growth characters.

Interaction éffect between treatments were absent in the case of height of the
plant. There was no marked variation in leaf number and LAI due to the interaction
between varieties and source of organic manure as revealed from Table 3b, 4b and
5b. Significant effect of interaction between varieties and N levels was observed in
total number of leaves and number of functional leaves (Table 3b and 4b) which
indicated the sufficiency of 75 kg N ha™' (ny) for the improved variety (v;) and 50 kg
ha (n;) for the local variety {(v2) for higher leaf production and retention. But TDMP
was not significantly influenced by the varieties or N levels or their interaction, With
any organic manure, better expression of growth characters was observed at 75 kg

ha™! than other N levels.
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5.2. Yield components

The data on yield components in Table 7 indicated that there was no
significant variation between varieties in yield components except length of tuber.

The var. Sree Vijaya produced longer tubers than the local variety.

The yield components except tuber weight per plant were not influenced by
the source of organic manure. In the case of tuber weight per plant, PM treated plants
registered superior response than FYM and CPC treated plants. But the effects of
FYM and CPC were on par. Comparable effects of FYM and CPC on weight of
tubers per plant of white yam has been reported by Suja (2001).

As in the case of growth characters, N @ 75 kg ha™' recorded higher values of

yield components.
5.3. Tuber yield and utilization index

The results of the study revealed similar performance of both varieties in
terms of tuber yield as depicted in Fig. 3. The average yield recorded by the
improved var. Sree Vijaya and the local var. Kariyilapothiyan were 18.36 and

18.35 t ha™' respectively (Table 8a).

Different organic manures significantly influenced the tuber yield as
shown in Table 8a. The highest tuber yield of 20.05 t ha™ was produced by PM
{Fig. 3). Corroboratory results have been reported by Singh ef al. (1973) in potato
and Anitha (1997) in chilli. Among organic manures, PM produced maximum
weight of tubers per plant which might have led to the increase in tuber yield in
PM applied plots. The effect of PM was found was on par with FYM but superior
to CPC. The higher efficiency of PM nay be attributed to its narcow C:N ratio and



comparatively higher content of mineralisable N as pointed out by Singh ef /.
{1973). No significant difference in the yield was observed between FYM and CPC
indicating the possibility of substitution of FYM with CPC. Similar effect of CPC
was reported by CTCRI (1998b) in cassava and Suja (2001) in white yam.

Tuber yield increased from 16.33 t ha' to 22 t ha! when the dose of N was
increased from 50 to 75 kg ha'! (Table 8a). But the yield decreased to 16.73 t ha
with increase in N level from 75 to 100 kg ha™'. The effect of N levels on vield
components (Table 7) pointed out the sufficiency of moderate N nutrition. Hence the

optimum dose of N for higher tuber yield of both varieties can be fixed at 75 kg ha
(Fig. 3).

Among the treatments, only N levels had significant effect on top yield as
seen from Table 8a. Top yield increased with increase in N level from 50 to 75 kg
ha' which was on par with 100 kg ha’'. The higher quantity of photosynthates
produced when the N level was increased from 75 to 100 kg ha” might have been
utilized for top growth resulting in reduction in tuber yield at the highest level of N
tried .

Utilization index did not vary between varieties (Table 8a), the values being
0.73 and 0.72 for the varieties, Sree Vijaya and Kariyilapothiyan respectively. No
variation in tuber and top yields was observed between varieties which resulted in
similar values of Ul for the varieties. As in the case of tuber yield, the source of
organic manure influenced utilization index. The highest Ul of 0.8 was registered by
PM (Table 8a) followed by FYM (0.72) and the lowest (0.65) by CPC treated piants.
The effects of N levels on Ul were similar to their effects on tuber vield. There was
marked increase in Ul when N level was increased from 50 to 75 kg but it decreased

at higher N level of 100 kg ha™'. It is evident from Table 8a that the tuber yield was

el
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maximum at 75 kg N ha'! but top yield increased with increase in N level from 75 to

100 kg ha'. Hence application of 75 kg N ha™ showed the highest utitization index.

The interaction effects of treatments on Ul (Table 8b) reflected the trend
of the main effects. Higher values of Ul were recorded by the improved variety
(v1) than the local variety (v;) when different organic manures were applied. Both
varieties in combination with 75 kg N ha' (n,) produced higher Ul than with 50
kg N ha”' (n)) and lower UI with 100 kg N ha'! (n3). Whatever be the source of
organic manure, Ul increased with increase in N level from 50 to 75 kg but
declined at 100 kg N ha™. It is also noticed that FYM and PM in combination with
N levels showed higher Ul than CPC with N levels which might be due to the

significant effect of the source of organic manure on utilization index.
5.4. Quality characters

Regarding the quality of tuber (Table 9a), varieties were on par in the starch
content of their tubers. But tuber of the local variety contained higher protein and
lower HCN contents. In general, the cooking quality of the tuber of both varieties
was judged as good based on texture, appearance and overall acceptability. The
improved var. Sree Vijaya was observed to cook well in lesser time when compared
to the local variety and obtained highest scores for the taste (Table 10) indicating its

excellent cooking quality as reported by CTCRI (1998a).

The source of organic manure influenced only the protein and HCN contents
(Table 9a). Poultry manure treated plants recorded the highest protein content. This
is in agreement with the findings of Joseph (1998) in snakeguard. FYM and CPC
treated plants produced the same content of protein. But PM applied ptots showed
the lowest HCN content followed by plots treated with FYM and CPC applied plots
showed the highest content but within permissible limits. However, the source of

organic manure did not produce any variation in the taste of the tuber. The study



revealed no marked variation in the quality of tuber due to source of organic manure

suggesting the suitability of PM and CPC as alternate organic manures.

The starch content of the tuber increased when N level was increased from 50
to 75 kg ha! but decreased with further increase in N level. As the availability of N
increases there is a tendency for decrease in carbohydrates in plants (Black, 1973).
This may be due to increased rate of protein synthesis and consequent increase .in
vegetative growth triggered by higher N supply with corresponding decrease in
starch content. Decrease in starch content of the tuber at higher levels of N has been
reported by Vijayan and Aiyer (1969) and Nayar (1986) in cassava and Suja (2001)
in white yam. The protein content of the tuber also exhibited similar trend showing

the sufficiency of 75 kg N ha™' for higher protein content of the tuber.

Significant increase in the HCN content of the tuber with increase in N levels
was observed though it was within the permissible limits. But the scores obtained for
taste of the tuber was maximum with 75 kg N ha™ compared to lower or higher N
level. A high level of N application results in a high content of cyanogenic
gluocosides in the tuber (Sinha, 1969) which upon hydrolysis releases the toxic
hydrocyanic acid. Several scientists have earlier reported increase in HCN content
due to higher rates of N fertilization (Indira ef al., 1972; Mohalnkumar and Maini,
1977; Nair, 1982 and Nayar, 1986). The result of the present study pointed out the
need for application of only 75 kg N ha™' for lower HCN content and better taste of

the tuber.

The interaction between varieties and sources of organic manure showed
significant difference on protein and HCN contents. The improved variety registered
higher protein content with FYM and CPC but registered lower HCN content with
PM. The local variety showed the highest protein content and the lowest HCN

content with FYM. But the interaction between varieties and N levels was significant
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with respect to protein content only. Higher protein content was shown by the
improved variety when fertilized with 100 kg N ha'' whereas the local variety
showed the highest protein content when fertilized with S0 kg N ha™'. The quality
characters except the taste of tuber were significantly influenced by the interaction
between sources of organic manure and N levels. With any organic manure, starch
content increased with increase in N level from 50 to 75 kg ha™' but declined at 100
kg ha™'. The organic manures FYM and CPC registered higher protein contents at 75
kg N ha' while PM registered the highest protein content at 50 kg N ha''. The HCN
content increased with the increase in N level in combination with all sources of
organic manure. In general, the interaction between PM and N levels produced lower

HCN contents.
5.5 Uptake of nutrients

Uptake of N and K was not influenced by varieties as shown in Table 10a
which meant that both varieties were equally efficient in absorption and utilization of
these nutrients. But the var. Sree Vijaya registered higher P uptake than the local

variety.

The source of organic manure did not produce any appreciable effect on
nutrient uptake. Nutrient uptake is a function of dry matter production. There was
also no significant variation in TDMP due to source of organic manure as

evident from Table 6.

Uptake of N, P and K increased with increase in N level upto 75 kg ha
but declined at higher N level. Moderate N nutrition at 75 kg ha was sufficient for
higher nutrient uptake which resulted in higher values of growth characters, yield

components, tuber yield, Ul and quality characters at this N level,
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The data given in Table 10b indicated significant interactions between the
treatments with respect to P uptake only. The local variety registered lower P uptake
than the improved variety, when combined with different organic manures. Increase
in P uptake was observed with increasing N levels in the case of improved variety
while the local variety registered higher P uptake at 50 kg N ha' only. The
interaction of any organic manure with 75 kg N ha' recorded higher P uptake than

with lower or higher N level.
5.6 Soil nutrient status after the experiment

Available N status of the soil after the experiment was maintained at the
initial level of 235.2 kg ha™! (Table 11a). The content of available P in the soil was
lowered after the experiment compared to the original value of 40.47 kg P,0O;s ha'’.
But post harvest available K content was drastically increased above the original

content of 138.84 kg ha™’.

No significant variation in available N and K status of soil was observed due
to varieties. But the improved variety registered higher status of available P in the

soil after the experiment.

Among organic manures, FYM applied plots registered significantly higher
status of N and K in the soil while PM and CPC were similar in their effects.
Enhancement in post harvest available N status of the soil due to FYM application
for arrow root has been documented by Veenavidyadharan (2000). But available P

status was not influenced by the source of organic manure.

Available N status of the soil increased with increase in N level though the
effect was not significant. An increase in the available N content of the soif due to
higher levels of N fertilisation for cassava has been reported by Nayar (1986). Post

harvest available P content in the soil was maximum at 75 kg N ha'. Available P
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status was considerably reduced when 100 kg N ha' was applied. No marked
variation in the available K content of the soil was observed due to application of N

at different levels.

Interaction effects were not significant with respect to post harvest available
N status of the soil. But higher available P status and lower K status were observed
in CPC applied plots in the case of both varieties. The interaction between varieties
and N levels had significant effect on available K status only. Post harvest available
K status was maximum when both varieties were fertiltzed with 75 kg N ha’
compared to lower or higher N level. Whatever be the source of organic manure,
higher status of available P in the soil was observed in plots treated with 75 kg N
ha'. But MxN interaction had no marked effect on available N and K contents in the

s0il.
5.7. Economics of cultivation

The economics of cultivation was worked out in terms of net income and
BCR (Table 12). No marked variation in net income and BCR was observed between

the varieties as depicted in Fig 5 and 6.

The treatments involving PM as the source of organic manure and 75 kg N
ha™' produced higher net income in the case of both varieties. The organic source PM
recorded the highest tuber yield (Table 8a and Fig. 3) than other organic manures
which might have resulted in higher net income from PM applied plots. However,
FYM as the source of organic manure recorded higher BCR compared to other
organic sources. Though PM recorded higher net income, its higher cost (Rs. 2000 ¢
'Y compared to FYM (Rs. 235 t') has resulted in lower BCR than with FYM. CPC as
organic manure registered lower values of net income and BCR compared to FYM and
PM. The organic sources FYM and CPC produced almost equal tuber yield (17.88 and
17.14 t ha'' respectively). But higher cost of CPC (Rs. 5000 t'), compared to FYM and
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PM, had produced lower values of net income and BCR with CPC. Hence it is evident
from the resuits that FYM can be substituted with PM but not with CPC due to the high
cost of CPC.

Application of moderate level of N (75 kg ha'') compared to lower (50 kg ha')
or higher level (100 kg ha'') resulted in higher profit from cultivation of short duration
varieties of cassava in low lands. The superior effect of 75 kg N on the yield of cassava
had reflected in higher net income and BCR at this level of N as illustrated in Fig. 5
and 6.

Application of PM @ 5 t ha and 75 kg N ha'! to the improved var. Sree
Vijaya recorded the highest net income of Rs. 52888 (BCR of 2.25). This was
followed by PM @ 5 t ha™ and 75 kg N ha™' to the local var. Kariyilapothiyan which
recorded net income of Rs. 52248 (BCR of 2.24). But the highest BCR of 2.41 was
obtained by the application of FYM @ 12.5 t ha™ and 75 kg N ha™' to the improved
variety followed by the application of FYM @ 12.5 t ha”' and 75 kg N ha'' to the
local variety (2.30). The study ciearly pointed out the need for application of FYM
@ 125t ha'! or PM @ 5 t ha'' along with 75:50:100 kg NPK ha™ for obtaining

higher returns from both varieties.
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6. SUMMARY

An investigation entitled “Integrated nutrient management for short
duration cassava in lowlands” was undertaken at College of Agriculture,
Vellayani to develop an integrated nutrient schedule for short duration cassava in
lowlands and to work out the economics of cultivation. The field study was
conducted in the Instructional farm attached to the college from September 2002
to April 2003. The treatments consists of factorial combinations of two varieties
of cassava {Sree Vijaya and Kariyilapothiyan}, three sources of organic manure
(FYM, PM and CPC) and three levels of N (50, 75 and 100 kg ha™'). The trial was
laid out in 3 x 2 asymmetrical confounded factorial design with two replications
confounding VMN in replication | and MN in replication 1. A uniform dose of
50 kg P2Os ha™' and 100 kg K,O ha™! was applied to all the plots. The salient

findings of the study are summarized below.

Although the local variety was found taller than the improved variety
during early stage of growth, no significant difference in plant height was noticed
between varieties during later stages. The source of organic manure significantly
" influenced plant height. The organic manure, FYM was found superior to PM and
CPC, the effects of which were on par. Nitrogen @ 75 kg ha' produced faller

plants at all stages.

The local var. Kariyilapothiyan produced more number of leaves and
retained more number of functional leaves at all growth stages. Plants treated

with FYM produced significantly higher number of leaves and retained
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significantly higher number of leaves during early stages but there was no marked
variation in leaf number and retention due to source of organic manure during
later stages. Application of 75 kg N ha™ recorded the highest number of leaves at
all stages. Significant effects of VXN and MxN interactions revealed that N @ 75
kg ha™ is sufficient for both varieties and also with any source of organic manure

tried.

Leaf area index was found to vary between varieties at 2 MAP and 4MAP
and the local variety registered higher index. No marked variation in LAl was
observed at harvest between varieties. FYM and PM treated plants produced
significantly higher LAI throughout the growth period, when compared to CPC
treated plants. The LAl increased with increase in N level from 50 to 75 kg ha
but decreased at higher level. The interaction MxN was significant at 2 MAP and
4 MAP and the combination of any organic manure with 75 kg N ha”' produced

superior values.

Total dry matter production was influenced only by N levels and 75 kg N
ha'! produced the highest dry matter.

There was no significant variation between varieties on yield components
like number and weight of tubers per plant and girth of tuber. But the improved
var. Sree Vijaya produced longer tubers than the local var. Kariyilapothiyan.
Among the yield components, only weight of tubers per plant varied with source
of organic manure. Poultry manure exhibited superior response than FYM and
CPC whereas the effects of FYM and CPC were on par. Nitrogen @ 75 kg ha’

recorded higher values of yield components.

Tuber yield produced by both varieties were almost equal. Among organic
manures, the highest tuber yield was produced by PM treated plants but was on

par with FYM. At the same time, no appreciable difference in tuber yield was



To

observed between FYM and CPC treated plants. The tuber yield increased when
N level was increased from 50 to 75 kg ha™' but decreased when N level was

further increased to 100 kg ha™'.

Varieties or organic manures produced no significant variation in top

yield. Top yield increased with increase in N level.

Utilization index was not influenced by varieties. Significantly higher Ul
was registered by PM followed by FYM and the lowest by coir pith compost.
Application of 75 kg N ha'' recorded the highest utilization index. Interaction

effects also exhibited the same trend as that of main effects.

Neither varieties nor sources of organic manure recorded any significant
variation in starch content of the tuber. Significantly higher starch content was
registered by 75 kg N ha''. The interaction MxN had significant effect on starch
content, The different sources of organic manure produced higher starch content

with 75 kg N ha™ than with 50 or 100 kg N ha''.

The local var. Kariyilapothiyan registered higher protein content than the
improved var. Sree Vijaya. Regarding the source of organic manure, PM recorded
the highest protein content. The organic sources, FYM and CPC recorded the
same protein content. Nitrogen at 75 kg ha™' was sufficient for obtaining higher
protein content. The interactions VxM , VxN and MxN had significant effects on
protein content of the tuber. Higher protein contents were produced by both
varieties when FYM was used as the organic manure. The protein content was
maximum when the local variety was fertilized with 50 kg N ha”' while the
improved variety recorded the highest protein content when fertilized with 100 kg
N ha’'. The organic manures FYM and CPC recorded higher protein content at
75 kg N ha' while PM recorded the highest protein content at 50 kg N ha™.
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The HCN content of the tuber of the local variety was lower than the
improved variety. With respect to source of organic manure, PM showed lower
HCN content followed by farmyard manure. Coir pith compost registered the
highest HCN content. Increase in the dose of N from 50 to 100 kg ha™' increased
the HCN content though it was within the permissible limits. The interaction

effects reflected the trend of the main effects.

In general, the cooking quality of the tuber of both varieties was rated as
good based on texture, appearance and overall acceptability. The improved var.
Sree Vijaya was observed to cook well in lesser time and obtained higher scores
for taste than the local variety. The taste of the tuber was not affected by the
source of organic manure. Maximum score for taste was recorded by 75 kg N ha™'

compared to other N levels.

Uptake of N and K were not influenced by the varieties. But P uptake
varied between varieties and var. Sree Vijaya registered higher uptake than the
local variety. Nutrient uptake did not vary with the source of organic manure. The
highest uptake of nutrients was registered by 75 kg N ha’' compared to other N
levels. The interaction effects were significant only in the case of P uptake.
Higher values of P uptake were recorded by the improved variety when combined
with different organic manures. The improved variety registered higher P uptake
at 100 kg N ha'' while the local variety registered higher P uptake at 50 kg N ha™'.
Application of 75 kg N ha"' recorded higher P uptake when combined with

different organic manures.

Varieties or N levels did not produce any significant effect on available N
and K contents in the soil after the experiment. Among organic manures, FYM
applied plots showed higher status of these nutrients compared to PM and CPC

applied plots. Regarding post harvest available P status of the soil, the improved
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variety produced higher value than the local variety. Source of organic manure
had no effect on available P status. Nitrogen at 75 kg ha’' registered higher
content of available P in the soil. Post harvest available N status was not
influenced by the interaction effects. But available P and K contents in the soii
was significantly influenced by VxM interaction. CPC applied plots recorded
higher available P status but lower available K status in the case of both varieties.
VxN interaction had significant effect only on available K content. The plots
cultivated with either the improved variety or the local variety and fertilized with
75 kg N ha showed‘higher available K content. The effect of MxN interaction
had significant effect on available P status of the soil. All organic manures
combined with 75 kg N ha’' registered higher available P in the soil after the

experiment.

When the economics of cultivation was worked out, the highest net
income was obtained by the application of 5t PM and 75 kg N along with 50 kg
P,0sand 100 kg K,O ha™' and the highest BCR was obtained by the application of
12.5t FYM and 75:50:100 kg NPK ha'' in the case of both varieties.

The results clearly revealed that, in lowlands, the response to N levels as
well as to the sources of organic manure did not vary between the improved var.
Sree Vijaya and the local var. Kariyilapothiyan, both having a duration of 6-7
months. The study also pointed out the need for application of FYM @ 12.5 t ha™
or PM at 5t ha” along with 75:50:100 kg NPK ha™' for obtaining higher returns
from cassava cultivation in lowlands. The study suggested the suitability of PM
as an alternative to FYM for cassava cultivation in lowlands. Coir pith compost
can also be used as an alternate source of organic manure provided it is made cost

effective.



[T2195

73

Future line of research

In the present study, only two short duration varieties and varying levels
of only N were tried. The trial may be repeated with other cassava varieties
incorporating varying levels of P and K also to confirm the results. Studies may
be conducted with other organic manures like vermicompost and neem cake. For
economic viability, partial substitution of FYM with other organic manures rather

than complete substitution also needs investigation.
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ABSTRACT

An investigation entitled “Integrated nutrient management for short duration
cassava in lowlands” was undertaken in the Instructional Farm, College ol
Agriculture, Vellayani from September 2002 to Aprif 2003 to develop an integrated
nutrient schedule for short duration cassava in lowlands and to work out the
economics of cultivation. The treatments consisted of factorial combinations of two
varieties of cassava (Sree Vijaya and Kariyilapothiyan), three sources of organic
manure (farmyard manure, poultry manure and coir pith compost) and three levels of
nitrogen (50, 75 and 100 kg N ha'). The trial was laid out in 3 x 2 asymmetrical
confounded factorial design with two replications confounding VMN in replication |
and MN in replication 1. A uniform dose of 50 kg P,Os hia™' and 100 kg KO ha’

was applied to all the plots.

In general, the local var. Kariyilapothiyan recorded superior values of growth
characters like plant height, leaf number and leaf area index. Among organic
manures, farmyard manure produced higher values of growth characters. But total
dry matter production was not influenced either by varietics or by sources of organic
manure. Levels of N had profound influence on growth characters and 75 kg N ha'

was found superior in the case of both varieties.

Varietics exhibited no variation in yield components except Iength of tuber.
The improved var. Sree Vijaya produced longer tubers than the local variety. The
yield components except tuber weight per plant did not vary with the source of
organic manure. Poultry manure recorded the highest value of tuber weight per plant.

Nitrogen @ 75 kg N ha™' recorded higher values of yield components.



The performance of both varieties in terms of tuber yield, top vicld and
utilization index was found similar. Among organic manures, the highest tuber yicld
was recorded by poultry manure which was on par with farmyard manure but
superior to coir pith compost. At the same time the effect of farmyard manure was on
par with coir pith compost. The top yield was not influenced by the source of organic
manure but utilization index exhibited the same trend as that of tuber yield. The tuber
yield increased when N level was increased from 50 to 75 kg N ha™ but decreased
with further increase in the level of nitrogen. Top yicld increased with increase in the

level of nitrogen. Application of 75 kg N ha' registered the highest utilization index.

Neither varieties nor sources of organic manure recorded any significant
variation in starch content of the tuber. But the local variety recorded higher protein
content and lower HCN content than the improved variety. Poultry manure treated
plants registered the highest protein content and the lowest HCN content.
Application of 75 kg N h;ﬁ was sufficient for obtaining higher starch and protein
contents. The HCN content increased with increase in the level of nitrogen though it

was within permissible limits.

The improved var. Sree Vijaya obtained higher scores for taste than the local
variety. The taste of the tuber was not affected by the source of organic manure,
Maximum score for tastc was recorded by 75 kg N ha''. The cooking quality of the

tuber of both varieties was judged as good.

Uptake of N and K was not influcnced by varictics. But in the case of P
uptake, the var. Sree Vijaya recarded higher P uptake than the local variciy. Nutrient
uptake did not vary with the source of organic manure. Maximum uptake of nutrients

was observed when 75 kg N ha™' was applied.



Significant variation in available N and K status of the soil after the
experiment was observed only due to source of organic manure. Farmyard manure
applied plots showed higher status of these nutrients compared to poultry manure
and coir pith compost applied plots. Higher status of available P was observed in the
soil when the improved variety was raised irrespective of the source of organic
manure. Nitrogen @ 75 kg N ha'' registered higher available P content in the soil

after the experiment.

The study revealed that application of farmyard manure @ 12.5 t ha' or
poultry manure @ 5 t ha' along with 75:50:100 kg NPK ha” resulted in higher
returns from Sree Vijaya and Kariyilapothiyan, two short duration varieties of
cassava, in lowlands. No variation between varieties was observed in their response
to N levels as well as to the sources of organic manure. The results suggested the
suitability of poultry manure as an alternative to farmyard manure for cassava
cultivation in lowlands. Coir pith compost can also be used as an alternate source of

organic manure provided it is made cost effective.



APPENDIX |

Weather data during the Cropping period — weekly averapey
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