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1. INTRODUCTION

Sweet potato (Ipomoea batatas L. Lam.) is
considered to be native of Central America. But some
Scientists are of the opinion that it is Iof Polynesian
origin. The distribution of this species had been very much
influenced by Portuguese and Spanish sailors who during the
Sixteenth Century brought them to the Philipﬁineé.

Indonesia, India, Japan and Malaysia. -

According to the FAO, sweet potatoes are grown in 111
countries, of which 101 are classified as devel oping
nations. Asia accounts for about B81% of the area under
cul tivation and the major share (69%) goes for China (FAO,
1992). ~ As regards production, 92% 1s accounted by Asia
where the contribution of China is to the extent of 85b%.
India ranks fifth in area (2.3%) with a productivity of

7.9 t ha'1

The area and production of sweet potato in India showed
a decline over time. In 1979:80. sweet potato was grown in
an area of 0.207 million hectares with a production of 1.348
Lillion tonnes (ASI, 1981). 1In 1989-90, the area was
reduced to 0.133 million hectares and the production came

down to 1.148 miliion tonnes (ASI, 1982}. Even though the



crop 1s grown in almost all states and union territories,
Orissa, Uttar Pradesh and Bihar together account for 65% of
the area and 71% of the production.’ In Kerala, sweet potato
is grown to an exteﬂt of 3169 hectares with a productivity
of 8.34 t ha-l. The area under sweet potato showed a

decline of 37% over a decade, but the productivity

registered an increase of 86% in Kerala.

Sweet potato is én important source of carbohydrate.
Certain varieties having yellow flesh are rich _in
carotene, the precursor of vitamin A. Sweot potatées may be
consumed after cooking in water or converted {nto several
food prdducts like noodles, _ﬁurees. flakes, pickled sweet
potato etc. Sweet potato is pickled in sucrose Syrup and
fdrms an important dish in USA. Dehydrated sweet potato 1s
used in various confectionary items like cake, Dbiscuit and
bread. Sweet potato starch 1Is used in textile and  paper
industries and for the production of liquid glucose and high
fructose syrup. The young shoots and leaves are used as
vegetable and also in animal feed. The vines can be
directly fed to cattle and swine or ensiled and given. NASA
in USA has identified sweet potato as a future crop for

interplanetary missions.



The feeding root system of sweet potato is more or less
fibrous and is relatively extensive both in depth and
lateral spread. The edible sweet potato 1is . variously
referred to as a root, a root-tuber or a tuber. Sweet
potato is a short maturity crop. tolerant to a wide range of
growing conditions. It is relatively cold teclerant and

hence is grown in many tropical high land zones.

In 1985, the Consultative Group on International
Agricultural Research (CGIAR) decided to put more resources
into this valuable crop and encouraged International Potato
Centre (CIP) to include swest potato in thei; pr ogramme
which had a mandate only for potatoes. Now 40% of CIP's
total resources go into sweet potato research. The basic

aim 1s to fit sweet potato into ceéreal-based and other food

systems.

Available literature and early resul ts of field studies
indicate that the sweet potato has a broad ecological and
agroeconomic adaptablility which lis related to the genetic
diversity within the cul tivated species (CIP, 1989). The
crop is grown from 35° N to 35° S and from sea level 1o
almost 300 m above sea level. The comparaéive short

duration, coupled with {ts innate power for tremendous dry



matter production has enabled sweet potato to rank as the

foremost tuber crop in respect of caloric value.

Next to cassava, sweet potato is an Important tuber
crop of Kerala, cultivated under both upland and lowland
situations. Sweet potato 1s grown as a rainfed crop {June-
Septembarj and as an irrigated crop (October-January) in
uplands whereas in the lowlands it 1s cultivated during
February to May as an irrigated crop after the harvest of

[y

second crop of .rices.

However, at present there is only a general fertilizer
recommendation based “on trials conducted in the uplands.
Positive response of sweei potato to nitrogen fertilization
has been well established. Moderate application of nitrogen
is found to result in high tuber yields, though excesslive
supplies were unfavourable for tuber production. The
response to phosphorus has not been conspicuous as is shown
in earliler studies. Differential response to applied
potassium has been reported from several parts of India. As
lime has been found to be helpful in Increasing the yield
and quality of sweet potato tubers (Nair and Mghankumar ,
1984), application of 1lime @ 500 kg ha ' is expected to

enhance the efficiency of applied nutrients.



Cultivation of sweet potato in summer rice fallows 18
being practised in many parts of Kerala where an assured
supply of irrigation water is available. The high rate of
evaporation dictates a matching supply of water during
summer months. However, 1t is impossible to irrigate sweet
potato throughout the growth period at a rate equivalent to

the evapotranspiration requirement of the crop due to

scarcity of water in summer months. Therefore, it becomes
necessary to restrict the supply of water. Measures to
enhance the water use efficiency by phasing out the

irrigation schedule in conscnance with critical stages of
plant growth would enhance the producéivity of sweet potato.
Prel iminary studies conducted at . Central Tuber Crops
Research Institute, iﬁdicated that impos}ng water stress
during tuber 1Initiation and/or tuber maturity phase
drastically reduce the tuber yield of sweet potato (Indira

and Kabeerathumma, 1988).

As regards nutrients, both nitrogen and potash play a
dynamic role in modifying the tuber yield of sweet potato.
It is expected that the fertilizer use efficiency will ©be
considerably higher for a crop plantad in summer as the

leaching 1loss will be minimum. A concerted effort on



phasing out the irrigation schedule in conjunction with a
judicious fertilizer supply will enhance the productivity
and profitability of sweet potato as a catch crop in summer

rice fallows.

The present investigation on nutrient-moisture

interaction of sweet potato has the following objectives :-

1. To find out the critical stage of plant growth for

phasing out irrigation,

2. To assess the nitrogen and potash requirement in
conjunction with irrigation, for sweet potato as a

catch crop. and

3. To work out the economics of sweet potato cultivation

in summer rice fallows.
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2. REVIEW OF LITERATURE

The study enlightens the interaction of nutrlients and
moisture on sweet potato var. Kanjangad raised as a catch
crop in summer rice fallows. Relevant information on effect
of nutrients and irrigation on growth, dry matter production,
yield, quality and nutrient uptake of sweet potato and

related crops are presented.

2.,1. Catch crop

Sweet potato has great potential as a catch crop in
rica fallows (Sasidhar, 1978) because of its innate capacity
to produce tremendous dry matter within a short ﬁeriod of
three to four months. Catch crop 1s usually a quick growing
crop, planted and harvested between two regular crops 1in

consecutive seasons (Somani and Tikka, 1984).

2.2. Fallowing

In field trials 1laid out at four 1ocat£ons in
Thiruvananthapuram. district, Kerala state (Nair and
Hrishi,1974) reported that a successful crop of sweet potato
can be raised in summer rice fallows by applying FYM @ 1? t

ha-l and NPK @ 75:50:75 kg ha-l. Fallowing is the practice



of leaving the land idle in order to restore productivity
through accummulation of moisture. Summer fallow is common
in reglions of limited rainfall where cereal grains are grown

{ Herren and Donahue, 1991).

2.3. Effect of nutrients on growth characters and dry matter

production

2+3,1 Nitrogen — .

Growth of plants is limited more offen by deficiency
-qf nitrogen than by any other element. Thomas (1965)
repor ted maximum number of shoots in sweet potato plants that
‘received B0 kg nitrogen and 80 kg potash per hectare.
Liberal application of nitrogen resulted in heavy vine growth
vhich 1led to low yield and poor quality tubers (Samuels,

1967). Haynes et al « (1970) suggested that the leaf area
devel opment of sweet potato cultivars was influenced by
nitrogen, foliage display and spacing and that there was an
optimum leaf area Index for a particular foliage display

system. Early nitrogen application caused vigorous vine

growth in clay loam soils as reported by Morita (1970).

Knavel (1971) could notice a highly significant
correlation between nitrogen application and vine dry welght.

He further stated that excess leaf area index had an



unfavourable effect on dry matter production resulting from
intense shading. Austin and Lang (1972) observed a linear
increase Iin dry matter distribution in leaves, stems and
roots with tims. They also c¢oncluded that the final
accumulation of dry matter varied wi%h cul tivars, spacing,

location and season. Wilson and Lowe (1373) sugges;ed that
garly tuber growth 1s the slow stage of tuber devel opment
which preceeds rapid tuber bulking. In both cultivars under
trial, the onset of early tuber growth was inversely related

to the level of nitrogen supply.

Carter and Traveller (1981) reported that adding more
nitrogen fertilizer than that needed for optimum plant growth
or proportion of the photosynthate is ﬁsed for increased top
growth at the expense of dry matter and sucrose accumulation
in the roots of sugar beet. An increased concentration of
nitrogen in the plant led to an inbrease in dry matter
production of the aerial parts throughout the growth period
as reported by Tsuno (1981)., He also observed that a linear
relationship existed between nitrogen absorption and leaf

area index and a linear decline in net assimilation rate.

Bouwkamp (1983} 1in a study on sweet potato observed

that harvest indices and dry weight accumulations of storage
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roots and total plant dry weights increased throughout the
growing season. There was a slow increase 1in vine dry
weight that reached a peak at 14 - 16 weeks after

transplanting and then slowly decreased with maturity.

Bourke (1985) from a series of-experiments conducted in
Papua New Guinea observed an increase in leaf area duration
by nitrogen which could influence the mean tuber weight and
tuber yield. An increase in plant height and number of lsaves
plant—l as a consequence of nitrogen application was reported
by Rajanna .et al.(1987) in potato. Wahua'and Ordu(1986) in
their studies observed that fertilizer application increased
leaf area and branching that led to an increase in leaf ; and

stem dry welights.

Walker--gj al,{1988) grew sweet potatoes hydroponically
in either a 3.5 or 15.0 mM N solution for 65 days and
observed that the shoot dry weight was 20-144% greater in 15
mM N as compared to those grown in 3.5 mM N. Oommen (1989)
recorded an increase in vine length and number of branches
when nitrogen supply was increased from 50 to 100 kg hgz

Nitrogen application also increased the leaf area and dry

weight of leaves and stem.
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2.3 .2 Phosphorus

2.

In general, the response of sweet potato to phosphorus
application has been poor probably due to its very low
uptake. Constantin et al.(1977) after conducging trials in
f our locations'with phosphorus levels ranging froﬁ 0 to 73.9

kgfh51 observed that phosphorus had no effect on dry matter

production.
3.3 Potassium

The total dry matter production per unit area was most
remarkably governed by the amount of potassium absorbed by
sweet potato (Tsuno and Fujise, 1964 a). They also observed
that potassium was effective for the translocation of
assimilates from the top to the developing tubers(Tsuno and
Fujise, 1964b) and explained that potassium content in the

leaf had an intimate correlation with the rate of

photosynthesis.

The dry matter content of tuber was reduced 1in the

experiments of Constantin et al.(1977) as the level .of
potassium was iIncreased from 0-140 kg[ﬁg. Bautista and
Santiago (1981) conducted pot culture studies in sweet

potatoes grown on silt loam, sandy loam or clay loam.
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Potassium application increased growth and tuber yields from
0.36 kg:po;1 with no potassium to 0.57 kg with 600 ppm

potassium.

In a fertilizer trial involving 0, 125 and 375 kg ﬁg of
K0 to investigate on the influence of potassium on growth
and yield of sweet potato, Bourke (1985) observed an increase

in total plant dry weight, mean leaf area and harvest index.

Levels of potash or its times of application did not
exert any influence on the length of vine or its dry matter
production in sweet potato (Nair, 1887). Oommen (1989)
observed that higher levels of potassium influenced LAI, NAR
and CGR at different stages of growth. The leaf, stem and
tuber dry matter production were the pighast at the highest

levels of potassium.

4. Effect of nutrients on yield and yield attributes

4.1 Nitrogen

Significant yield increases as a consequence of nitrogen
fertilization was observed by Mac Donald (1863) who also
reported a decreass in tuber yield by excessive nitrogen
application. Significant positive response to Aitrogen
fertilization in terms of tuber yield of sweet potato was

observed by Paterson and Speights (1964) where the dose of
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-1
nitrogen was increased from U to 112 kg hectare in the case

of sweet pofato grown in rotation.

Greig (1967} stated thal more than 56 kg hectare-1 af
nitrogeﬁ decreased the yield of sweet potato and recommanded
the application of @ NPK 28:56 :56 kg hectare—1- to secure
highest yileld. Tsuno and Fujise {1968) concluded that to
secure high ylelds of tuber, nitrogen application should’ be
moderate in order to regulate excessive growth of tops at the

expense of tuber devel opment.

Knavel - (1971) found that the nitrogen content of the
medium greatly influenced the size of tubers while the number
of tubers per plant remained unaffocted. Mandal ot al (1971)
obtained maximum tuber yield in the red loam soils of Kerala Dby
applying 100 kg nitrogon por hectare which was on a par with 75
kp nitrogen: They also observed that the size of tuber was not

jnfluenced by nitrogen but higher levels of nitrogen resulted

in an increase in the number of tubers plan{}

Increase in yield of vine with jncreasing levels of
nitrogen from 50 to 100 kg h51was recorded by Nair (1972).
Nair and Sadanandan {1973) could not cbserve any significant
' 1

increase In tubarjyluld over leovels of 50, 75,and 100 kg ha

of nitrogen in the red loam solls of Vellayanli.



14

Nambiar ~ et al . (1976) observed no effect of applied
nitrogen on the length of individual fubers but that the
number of tubers per plant was significantly Increased. Heg
also found that the tuber yield increased with increasing
levels of applied nitrogen. Increasing the rates of applied
nitrogen from O to 120 kg ha™l ingreased the yield of sugar
beet from 34.50 to 60,06 t ha-1 but decreased sugar content

from 19.40 to 15.55% {(Rathee t at,,1978).

Muthuswamy .et al.(1981) recorded increased tuber yield
with increasing rates of nitrogen. It was reported by Jana
(1982) that added nitrogen may reduce the tuber vyield of
sweet potato. He found that the tuber yield decreased with

heavy doses of nitrogen supply by Increasing the vine yield.

t al-(1983), it was found that an

In a study by Adams
amount of nitrogen B 90 kg ha ! or less was required for
optimum total recoverable sucrose;h51than for maximum whole
root yield of sugar beet. Nitrogen fe;tilizer was very
Impor tant for higher yield in sugar beet and throughout the
growth of the crop It greatly increased ths dry matter vyield
(Last et al,,1983). An increase in nitrogen fertilizer,

Increased the root yield of sugar beet (O'connor,1983) when
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the soil nitrogen was limiting.

Constantin .et al. (1984) recorded an increased root
waeight and percentage of top grade roots with increased
nitrogen supply. Kim(1984) while studying the influence of
" three levels of nitrogen on the growth and dévelopment of
sweet potato, observed that high nitrogen supply delayed
root enlargement. Varying the nitrogen supply could not

bring about any significant improvement in root yield.

In a fertilizer trial involving nitrogen at 0, 75, 150
and 225 kg’ﬁg. Bourke (1985) found that higher levels of
nitrogen increased the mean tuber weight and tuber yleld.

Mascianica t al.(1985) observed maximum sweet potato yield

v

at a nltrogen level of 75 kg,hE! Prasad and Rao (1986)
-1

reported that nitrogen at 75 kg-ha recorded the highest yield

in sweet potato under Bhubaneswar conditions. Singh et al.

(1986) from field experiments in Bihar observed that

-1

a

increasing nitrogen rates from 0 to BO kg, increased the

tuber yield.

Tuber yields of potato increased with increasing rates
of applied nitrogen (Castro, 1988) from 19.0 t ha > with 50
kg nitrogen to 22.5 to 24.1 t ha"1 with 125 and 200 kg

nitrogen respectively as a direct influence of Increased

1
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proporfion of large tubers. Guptat1992] observed an increase
in total tuber yileld with increasing nitrogen rates upto 180

kg ha™l in potato.
2. 4.2 Phosphorus

Rajput et al.(1981) observed significant yield increase
as a result of application of phosphorus at 50 kg}h51over no
phosphorus treatments in Maharashtra state. Navarro ‘and
Padda (1983) reported that phosphorus.had no effect on yields
of sweet potato. In a field experiment in North Carolina,
USA, Nicholaides et al.(1985) could not find any effect on

yield by varying the rates of phosphorus application from O

-1
to 100 kg ha.
2,4.3 Potassium

Potassium is  essential for the synthesis and
translocation of carbohydrates from the tops to the roots.
Fujise and Tsuno(1962) reported that dry weight of tuber in
plots receiving' high potassium was 20 per cent hiéher than
that of the control plot while the dry weight of tops showed
no difference which showed that higher levels of potassium
promoted the growth of tuber. Muthuswamy et al . (1981)
repor ted that potassium had no effect on the tuber yield of

sweet potato. Warglono (1981) also reported that potassium
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application could not result in increased yields.

Purcell et al.(1982) observed that potassium application
increased root ylelds. Similarly, Villareal (1982) was ' of
the opinion that to secure maximum sweet potato yields, the
level of potassium in the soll should be increased several
times to that of nitrogen. The most economic dose of potash
for upland sweet potato was found to be 60 kg ha_1 at Trichur
in Kerala state {Ashokan et al.,1984). Hammett et al.(1984)

found that the marketable tuber yield was higher at higher

rates of potassium application.

Bao et al{1985) on an analysis of 332 experiments came
to the conclusion that potassium fertilizer was very
effective on sweet potato, yleld was always increased by
applying potassium. On an average, applying 70 kg ha-l
potash increased the yield by 3.7 t ha_l. They also observed
that potassium fertlizer increased the yield of sweet potato
by increasing both the number of tubers and the ratio of
large/small tubers. Potassium influenced the tuber yleld

through an increased diversion of dry matter to the tubers

(Bourke, 1985).

From a field trial with different rates of potassium

j -1
application ranging from 0 to 279 kg.ha, Nicholaides 8t al-



(1985) reported a linear increase in yleld due to potassium
application, particularly in soils of low potassium status.
Gowda et al.(1990) in an experiment on red sandy loam soil
with potash at 40, 80 and 120 kgfﬁg appl ied as basal or 1in
splits at planting and 30 days later recorded ‘higher tuber
yield compared to NP alone. Yields were higher with 40 kg

potash applied as basal.

An increase in total tuber yield of potato by potash
application upto 50 kg ha_i.was noticed by Gupta (1892).
Increasing the dose of potash above 50 kg could not result in
any increase in yield. nglini(lggzl reported that the
primary agronomic effect of potassium was to increase vyield,

with minimal effects on sugar concentration of sugar beet.
2,5. Effect of irrigation on growth and yield

Cultivation of sweet potato in summer rice fallows is
successfully practised in many parts of the state where
assured supply of irrigation water is availablg. Fleld
trials conducted 1in the swest potato growing areas have
conclusively proved the beneficial effect of irriéation.
However, shortages in supply of water reduce the yield

considerably and makes sweet potato cultivation unattractive.
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In an experiment by Jones (1961), irrigating sweet
potatoes vhenever the available soil moisture fell to 20% of
the total available capacity. produced as high yields of No.l
grade sweet potatoes, as those obtained under higher levels
of moisture supply. Irrigating at 20% available moisture

required approximately 15 inches of water (380 mm).

A study on the main affects and interactions of
irrigation levels, variety and fertilizer application was
conducted in a split plot design over a three year périod by
Peterson (1961). Irr;gation treatments consisted of ;0.5.
1.0, 1.5 inches (12.5 mm, 25 mm and 37.5 mm) of water applied
at weekly intervals. Application of 25 mm water applied at
weekly intervals appeared to be gfficient for producing high
yvields. In an earlier study. Hernandez and Barry (1966)
could not find any increase in the‘yield of sweet potato by
maintaining the soil moisture level above 50% of the

available moisture capacity.

Hernandez and Hernandez (1969) reported that sweet
potato required on an average of 0.25 hectare cm. of ‘water per
day in the early part of the growing season. This gradually
increased to 0.63 hectare cm of water in summer, depending on
the stage of plant growth and other environmental conditions.

They also reported that high soil moisture 1levels over &
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period of several days (40 to 50 days} after transplanting
resulted in wexcessive vegetative growth at the expense of
storage root formation. Inducing drought at 40 days after
. planting and allowing the soil moisture to drop much below
20% for a few weeks before fleshy root set, caused great
reduction in yield. Also, droughts in the later part of the
growing " season slowed down fleshy root growth and reduced

ylelds of marketable roots.

Constantin et al.(1974) reported that  whenever
supplemental irrigation was applied to sweet potato, the root
gquality was reduced. The dry matter content, colour of Dboth
fresh and processed sweet potatoes, firmness of the canned

product and the per cent protein decreased as the moisture

content of the soll increased.

Jain and Jain (1976) reported that the root and top
yield of sugar beet grown for fresh fodder wére similiar with
irrigations applied at IW/CPE (irrigation water/ cumulative
pan evaporation) ratios of 0.60, 0.75 or 0.90 and also with
100-250 kg N, 35-80 kg P,0, and 35-80 kg K,0 1'121"1 applied in

four Combinations, indicating that an IW/CPE ratio of 0.60 and
application of 100 kg N + 35 kg P205+ 35 kg Ko0 were

sufficient for sugar beet in Rajasthan. Ehlig and LeMert
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(1979) observed that neither sucrose content nor yield of
sugar beet was affected by irrigation. They noted that with
limited irrigation, sucrose yieldﬁunf? water use increased

22% above the treatment that ma tched lysimeter

evapotranspiration.

Watanabe (1979) found that when soil moisture was high
or the soil was compacted, sweet potato had 1luxuriant
vegetative growth with little or no tuberization. In sweet
potato, over application of irrigation water reduced root
formation and the quantity of rain water recaeived was
negatively correlated with root yield (Gollifer, 1980).
Temporary drought stresses during the growth period triggered
root formation and stimulated root development whenever
vegetative growth was suppreésed for short periods. On a
sandy loam soil, sugar yilelds of sugar beet increased with
irrigation rates upto 100% of estimated evapotranspiration

(Miller and Hang, 1980).

Irrigation schedules and amounts were varied to: produce
a wide range of water stress severity. duration and timing by
Winter (1880). Sugar beet made efficient use of limited
rainfall and scil profile water even when subjected to
periods of water stress upto 5 months. Irrigation water was

used most efficlently when water application was adequate to
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maintain a nearly full canopy with no periods of major water

stress or excessive water.

Excessive irrigation should be avoided as poor aeration
may cause poor storage root induction or development (Chua
and Kays, 1981). According to Roberts et al. (1981),deficit
irrigation of 50% ET replacement regime decreased beet yilelds
by 10 t ha™! for a net loss of sugar yield. Hammett et al.
(1982) reported that yields were similiar when sweet potatoes

were Irrigated at soll moisture contents >20%.

In another study, delaying first irrigation wuntil 60
days after planting, gave the best root yield, with better
root enlargement in a rainfed crop of sweet potato
(Sajjapongse and Roan, 1982). Sweet potato is mostly
cultivated without irrigation as a monocrop, relay or
intercrop in different farming systems, In a survey
conducted in 26 countries, drought was ranked as the most

serious abiotic factor to depress yield (Lin et al.,1983),

Jorgenson (1984) obtained higher yield, more tubers and

higher starch content in tubers by irrigating potato more

frequently (0.4 bar) at tuber initiation period than with
¢
irrigation at high water stress.
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Ifrigation every four days gave 50% greatéf canopy
development than the control, highest tuber yield and lovwest
number of small tubers in potato. Yield increased from 10 t
hal-1 without irrigation to 28 t ha_'1 with more frequent
irrigation (CIP, 1885).

Hang and Miller (1986) found that at final harvest,
maximum dry matter production occurred at irrigation rates
equivalent to 40-50 % of estimated evapotranspiration. With
adequate water, root sucrose concentfation increased until
harvest. Dry matter production increased with increasing

water applied upto about B5% of estimated svapotranspiration.

Varughese et al.(1987) studied‘the effect of irrigation
on sweet potato at Agronomic Research Station, Chalakudy.
Kerala state and reported that irrigation at IW/CPE ratio of
1.2 with 50 mm water during dry months profoundly influenced

the - growth, tuber yield and net income as compared to

irrigation at 0.8 and 0.4 ratios.

Indira and Kabeerathumma (1988) imposed water stress for
20 days to sweet potatoes grown in Iysimeters during the
early growth phase (10-30 DAP), tuber development phase (30-
50 DAP) and tuber maturity phase (75-95 DAP) and observed
significant reduction in tuber yield for the stress indpced

during early growth phase. Stress induced during tuber



development phase, however, slightly improved the yield
while stress during tuber maturity phase resulted in a
slight reduction in yield. Martin (1988) stated that sweet

potato could not tolerate dry conditions at planting.

Bourke (1989) concluded that extended wst periods
leading to water surplus reduced tuber yield and were
frequently associated with food supply shortages. The

combined effect of a long wet period during tuber initiation
and a drought during tuber bulking depressed the yield
significantly. Bouwkamp {19889) stated that reduced mid-day
wilting increased the yield in high yielding genotypes dus to
increase in nagt photosynthesis and partitioning of
assimilates to the storage roots. Increésed sto;age root‘
weight was associated with the percentage of water in the

vines at near full turgor.

Davidoff and Hanks (1988) reported that unlike
continuous irrigation throughout the season, when 1rrig£tion
was terminated in mid-season, there was no increass iﬁ total
dry matter, fresh root yield and sucrose content of suvgar
beet. Jana et al,(1989) observed that soil moisture stress

imposed during planting te early bulking and/or early bulking

to late bulking decreased yilelds. Irrigation at 0.3 bar
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gave the highest tuber yields of potato.

Winter(1990) observed an increase in sucrose yield by an
average of 0.54, 1.76 and 2.65 t na~t in response to nitrogen
for irrigation levels averaging 0, 234 and 435 mm
respectively. Yassen (1990) studied the effect of elght
levels of irrigation and observed that irrigation improved
organoleptic colour scores and reduced firmneés of canned
roots. A regression model which included leaf water
potential and soil mbisture-level at a depth of 45 cin during
the final 30 days of the growing season actounted for 71% of

the variability in marketable yleld.

Yield reductions of potato were greatest when
irrigation deficits were imposed during the early and mid or
mid and late stages of. bulking (Stark and McCann, 1992).
Yiéld reductions in U.S No.1l grade tubers were

proportionately greater than reductions in total yield.

6. Interaction effects of nutrients and irrigation

In an experiment by Lantican and Soriano (1961) highest
yields of tubers were obtained by the application of 100 kg
N, 90 kg 9205 and 90 kg KZO per hectare. Fujise and Tsuno

(1962) observed that increase in tuber weight was parallel to



the KZO/N ratio in the tuber. In addition, they noticed that
combined application of nitrogen and potassium resulted in

considerable yield increase in sweet potato.

Based on the experiments conducted at Vellayani, Thomas
(1965) concluded that the best fertilizer combination for
economic yield was 80:50:80 kg of nitrogen, phosphorus and
potassium per hectare. Morita (1867) stated that a high
proportion of potassium as compared to nitrogen favoured

tuber formation.

Samuels (1967) observed an increase in sweet potato
yield with an NK ratio of 1:2 as compared to the ratios of
0:2 agnd 2:2 1in 1 oamy sands and clay loam soils of Puerto
Rico. Spence and Ahmad (1967) reported that inadequate
potassium did not result in storage root formation. Ho
(1969) recorded maximum yield of-sweet potato ,h at 60 kg

nitrogen, 50 kg P,0, and 120 kg K,0 per hectare in Taiwan.

Chew (1870) after conducting field experiments came to
the conclusion that sweet potato on virgin peat soil should
be dressed with 20 to 40 kg nitrogen, 20 kg phosphoric acid
and 60 kg to 120 kg potash per hectare for maximising tuber
yields and to get qualiiy tubers. Knavel (1971} observed

that the number of roots were influenced more by potassium
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than by nitrogen and that the addition of nitrogen without
potassium was responsible for long roots while addition of

potassium reduced the root length at all nitrogen levels.

L{ (1971) obtained incrsased tuber yields of sweet
potato with the application of 80 kg nitrogen and 200 kg
pcotash per hectare both under irripated and rainfed

conditions.

Nandpuri -et al.(1971) based on a study on the influence
of fertilizers and irrigation on the growth and yield of
sweet potato, observed that application of potassium at
various irrigation intervals did not affect the plant growth
significantly. It was observed that a combination of 34 kg
potash at 5 and 7 days irrigation intervals and one without
potash at 3 days irrigation. intervals were equally effective
in increasing the root thickness. Irrigatian with nitrogen
and potash increased the number of roots per plant and the
length and thickness of roots. The best combination were
nitrogen 84 kg and potash 34 kg at 3 aﬁd 7 days drrigation

intervals and nitrogen B84 kg without potash with & days

irrigation interval.

Sweet potatoes utilize fairly high rates of
‘

nutrients in some sopils if adequate moisture was available

(Constantin t al., , 1974}, He also reported that excessive

.
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moisture at high N rate was harmful to the quality and

quantity of tuber and that vines became excessively

vegatative.

Agprey (1976) in Sierraleonse studied the frequency of
potassium application to sweet potato ét‘different rates 1n
three cropping systems. Fertilizers that contained ﬁigher
potassium rates and an NK ratio 3:4 registered maximum tuber
and vine vyields with low vine/tuber ratios on intensely
cropped areas. On the contrary, fertilizer containing lower
potassium rates and an NK ratio of 3:1 recorded the maximum
but relatively low tuber ylelds with a high vine/tuber ratios

on newly cropped areas.

Nair et gl_(19763)reported that application of nltrogen
@ 60 kg ha and potash @ 90 kpg-ha was beneficial to get higher
tuber yield and good quality tubers from sweet potato.
Prabhakar et al.(1877) registered maximum tuber yileld in
sweet potato by the application of NPK @ 100:75:100 which was

significantly superior to no fertilizer treatment and on &

par with NPK @ 75:50:75 kg ha.

Rajput t al.(1981) found that closest spacing, lowest

— —

nitrogen level and higher levels of phosphorus and potassium

were the best of all other treatments. Mishra and Mishra
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(1982) recommended 40 kg nitrogen, 40 kg K,0 and 40 kg P,0,

per hectars as the economic fertilizer dose for sweet potato

cultivation.

Ravindran and Nambisan (18987) got the highest marketable
tuber yield of sweet potato under upland conditions with an

NPK dose of 75:50:75 kgfh31for the variety Kanjangad.

Ashokan et al.(1984) recorded maximum tuber yileld for.
the rainfed crop of sweet potato by applying 80 kg 'nitrogen
and 60.4 kg potash per hectare. Nair and Mohankumar (1984)
found that NPK @ 75:50:75 kg per hectare was superior to

other combinations of 25:25:25, 50:25:50 and 100:75:100.

3

After conductiong field experiments in sweet potato with
nitrogen and potash each at three le;els. Nawale and Salvi
(1984) noticed that the tuber yield was significantly
increased by the highest levels of nitrogen and’ potash.

Interaction effect of nitrogen and potash was also

significant.

Hossain et al . (1987) from their field studies in
Bangladesh reported that fertilizer appllication of threse
equal splits at 15, 45 and 75 days after planting accompanied
by two irrigations at 30 and 60 days gave the highest tuber

yield. Fertilizer application of two equal splits at 30 and
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60 days each followed by irrigation, also gave an appreciably
high tuber yield. They concluded that two irrigations in
combination with two or three split applications of
fertilizers resulted in the highest tuber dry matter, starch,
ash and protein contents. Nair (1887) did not observe any

significant dimprovement in yield at NK levels of 50,75 and

-1
100 kg.'ha or 1ts tlme of application.

Sharma and Arora (1987) reported that increased nitrogen

and potassium rates decreased the number and yield of small
(€25g) tubers m 2 and increased those of medium (25 - 75 g)
and large ( »75 g) tubers of potato. They also observed that
the increase in yield due to'nitrogen and potash application

resulted from an increase in the number of medium and large

tubers.

Varughese et al . (1987) studied the influsence of
irrigation at varying levels of nitrogen and potash but
failed to observe any influence of nitrogen or potésh alone
or in combination on the tuber yield of sweet potato. Li and
Yen (1988) obtained increased top and tuber yields by
applying 60:30:180 kg_ﬁg of N, PZOS and KZO compared to no
fertilizer application. Doubling the nitrogen and potash

rates could only increase the top and not the tuber yield.
; . s
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Oommen (1989) reported an increase in vine yield upto
the ‘highest level of nitrogen and potash (100 kg h51 each}).
Mean' tuber weight and tuber yield were maximum at 75:75:100
kg ha' of N, P,0; and K 0. An increase in tuber yield to the
extent of 4-19% was recorded when nitrogen @ 30 kg ha 1 was
applied to irrigated plots shortly before tuber devel opment
of potato vwhen the tubers were 30 mm in diameter. Reust
(1989) observed that this increase in tuber yield was the net
resulf of an increase in the number of large tubers. He
further noticed that irrigation and additiénal nitrogen
delayed ripening and reduced starch content in tubers.
Yassen {1990) did not observe any irrigation x N interaction
for any grade of tuber. -He also cbserved that application of
N at 0, 40 or 80 kg}h§1did not increase the yield in an

irrigation cum fertilizer trial.

Khan t al.(1991) reported an increase in tuber yield of

potatoes upto 160 kg ha_1 nitrogen and was highest with
irrigation equivalent to 150% ET. Water use efficiency was
highest with irrigation equivalent to 100% ET at one location
and 50% ET in another location. At all irrigation levels in
both sites, higher nitrogen application rates decreased

total water use and increased water use efficiency.
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7. Plant uptake of NPK as influenced by irrigation and

fertilizers

Fujise and Tsuno (1862) reported that higher dose of
potassium probably might have increased the potassium 1level
in the 1lsaves of sweet potato which iIn turn might have
accelerated the photosynthetic éctivity of leaves resulting

in higher starch accumulation in roots.

1

As a consequence of nitrogen application, an increase in
nitrogen content of sweet potato tuber was noticed in the
experiments of Knavel and Lasheen (1969). A :positive
correlation between nutrient contents of tubers and
vegetative parts during the growth period was observed by
Mica (1969). There was however, no significant relation

between nutrient content of tubers and rates of fertilizer

application.

Bodnjuk et al.(1971) found a deposit of potassium most

clearly in the meristem zone while its effect was
considerably feebler in the extension zone. Aléxander et al.
(1976) reported that the uptake of nitrogen was more when
nitrogen was applied in two split doses,i.e.,half at planting
and: the remaining half as foliar sﬁray at 35 days after

planting. Full ©basal application resulted in the lowest
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uptake of nltrogen. It was also observed that there was
translocation of conslderable portion of nitrogen from vines

to the developing tubers.

Feliciano and Lopez (1876) after conducting field trials
in Puerto Rico on sweet potato with different levels of NPK,
came to the conclusien that with the exceptioﬁ of nitrogen,
the amount of a given element absorbed by the plant was not

consistently related to the amount applied.

Nair .et al. (197Q5)0bserved that nitrogen uptake by
tubers and the total upfake ware Increased by increésed rates
of nitrogen application. Last and Draycott(1979) observed
that Increased nitrogen supply favoured an increase in N

uptake by roots and tops.

"Tsuno (1981) reported that in the aerial parts, the
nitrogen content was the highest in the blade and it reached
a peak at about 40 days after planting. Afterwards, the
nitrogen content continued to decrease upto harvest. He also
found that the niltrogen content throughout the subterranean
part was lower than that of the aerial part. The content of
potassium 1in the sweet potato plant was relatively low. It

was highest at the time of Initiation of growth, after which

it rapidly decreased. Phosphorus content in the subterranean
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part was lower than that in the aerial part.

Purcell et al, (1982) found that the application of
nitrogenous fertilizers to sweet potato increased the root
nitrogen content but did not affect the root yield. Sekhon
and Singh (1982) reported that tuber crops removed
substantial amounts of potassium from the soil. Hémmett .et
al , (1984) obtained a positive response 1in root potassium

content to increased rates of potassium applicatlion.

Increased rates of NPK application increased the total
nutrient uptake and the nutrient uptake by roots (Stulin and
Yeckov, 1985). Armstrong et al.{1886) could not find any
relation between 1Initial uptake rates or total nitrogen
uptake and soil mineral nitrogen content at the start of
rapid growth. Substantial nitrogen losses occurred when the
crop was actively growing due to excessive rainfall following
early irrigation, wilith serious consequeﬁces for mnitrogen

uptake, nitrogen concentration in developing leaves and the

overall growth of the crop.

Anand and Krishnappa (1989) reported that the uptake of
N, P and K ranged from 112.1 to 201.0, 9.5 to 15.8 and 106.5
to 207.4 kg ha_lrespectively in potato.with the application

of different combinations of N and K. They also observed



that about 58, 66 and 72% of the total N,P and K taken up was

accumulated in the tubers.

In potato, nitrogen and phosphorus accumulation 1in
tubers continued upto maturity while potassium accumulation
was observed wupto 80 days after planting by Krishnappa
(1989). In haulms and roots, N, P and K contents decreased
at later growth stages. Sharma and Arora(1990) observed an
increased uptake of P and K by tubers and haulms with

increased rates of nitrogen application.

28. Influence of irrigation and fertilizers on quality of

tubers

1

Tsuno and Fujise (1968) reported that for lproducing
tuber of high starch content, nitrogen application should be
moderate in order to avoid excessive development of tops at
the expense of tuber growth. As a consequence of iécreased
supply of nitrogen, Knavel and Lasheen (1969) observed
significant decline in both total sugars and starch content
in sweet potatoes. However, Mandal -et. al. (1871) noticed
maximum starch content in tuber at a nitrogen dose éf 75 kg

-1
ha .

Last and Draycott (18979) observed a decrease in sugar

content and julce purity of sugar beget with increased rdtes
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of nitrogen application.

.
)

Muthus%mmy et al . (1881) did not find any effect of
nitrogen on the starch content of sweet potato. An increase
in starch content of tubers was observed by Bartolini (1982)
by Increasing the supply of nitrogen. Astill (1983) was of
the opinion that high rates of nitrogen increased root and
sugar ylelds, but reduced percentage sugar Irrespective of
application method. Applying nitrogen above 200 kg ha-1
improved the wuptake of nitrogen, but did not increase the
sugar yield. sugar yleld was maximum when nitrogen was

applied @ 125 kg ha™! or less and irrigation had 1little

effect on the sugar content of sugar beet (Last t al, ,1983).

O'connor (1983) reported a decrease in sugar percentage
and percentage extractabllity of sucrose from sugar béet as a
result of nitrogen application. There was no improvement in
the yield of extractable starch by applying nitrogen above 35
kg na~l. Ashokan and Nair (1984) found that starch content
in tuber was 1Increased by higher levels of potash.
Increasing nitrogen rates énhanced thé yield of potato but
decrgased the dry matter and starch contents (Sarir et
al,1984). Increased rates of potassium applied alone could

improve the dry matter and starch contents, but when applied



along with nitrogen, the most favourable dose of potash was
50-75 kg ha~l. Sharafuddin and Voican (1984) also repor ted
that when the rate of nitrogen was increased from 50 to 100
kg haﬁl. the starch and protein contents of sweet potato were
increased with enhanced supply of nitrogen. Bao et al.(1985)
reported an increase in starch, reducing sugars and total

sugar contents by enhanced rate of potassium application in

sweet potato.

Highest tuber and starch yields of potato on deep,
stone-free soils were obtained by large applications of FYM
or slurry and green manuring in autumn and 80-120 kg ha_1
nitrogen in single application (Stricker, 1986). Nitrogen in
excess of yield requirement decreased starch content and
tuber quality and increased storage losses. Ravindran and
Nambisan (1987) could not notice any varliatlon in starch and
sugar contents of sweet potato involving different
combinations of NPK with 5 and 10 ¢t ha“1 of FYM. Reust
(1989) opined that the taste and processing quality of

potato, particularly reducing sugar content was not markedly

affected by nitrogen application.

Reducing sugar content of potato was significantly
increased by nitrogen application upto 125 kg ha_1 in tubers

having a diameter of 60 mm. Dunham (1988) found that the



effect of irrigation on percentage sugar content appeared
negligible in potato. Response to niltrogen fertilizer
applicatidn was on an average 1.9 t ha_1 with irrigation as
opposed to 1.2 t ha~' without but the amount of mnitrogen
required for maximum sugar yield was the same with or without
irrigation. Halvorson and Hartman (1988) observed that
application of nitrogen significantly increased the total

and recoverable sucrose yields, but reduced the sucrose

content of sugar beet.

Sahota et al.(1988) reported an increase in .starch,
total sugars, reducing sugar and ascorbic acid content of
potato tubers by the application of potash. Das and Behera
(1989) gbserved a progressive increase in the starch content
of sweet potato tubers as the dose of potash was increased

from 0 to 150 kg haﬂl.

Per cent sucrose content of sugar beet (Davidoff and
Hanks, 1989) was not significantly affected by irrigation
regimes but tended to inc?ease as the amount of app}ied
irrigation water increased. QOommen (1989) reported maximum
starch content in sweet potato at 100 kg had1 of nitrogen and

potash.

Enhanced application of nitrogen and potash resulted in

g
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an increase in protein, starch and reducing sugars of sweet

potato (Patil t a1,1990). Nishimune (1891} observed an’

increase in concentration of root sugar by the application of
-1

nitrogen upto 150 kg ha and a decrease in sugar content of

sugar beet as the rate of nitrogen was increased further.

A thorough scanning of the litorature reviewed here
reveal the response of sweet potato to different levels /
timiﬁgs of 1irrigation and applied nutrients. It 1is also
clear that very little work has been carried out in sweet

potato as a catch crop in summer rice fallows.
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3. MATERIALS AND METHODS

Field experiments were conducted for two consecutive
seasons in the low lands of the Instructional Farm, College
of Agriculture, Vellayanl during the summer season Lf 1390
and 1991. The study 1is intended to work out the opt imum
irrigation schedule for sweet potato in summer rice fallows
and to make an objective fertilizer recommendation for a
catch crop of sweet potato. The details of the materials
used and the methods adopted in the experiment are given in

this chapter.
3.1 Matwerials
3.1.1 Field location

The experiment was laid out in the C ©block of the
Instructional Farm, College of Agriculture, Vellayaﬁi. The
Instructional Farm 1s located at 8° 30' north latitude and at

70° 54' gast longitude at an altitude of 29 metres above sea

level.
3.1.2 Wegather and climate

The experimental area enjoys a tropical humid climate

‘with an average annual rainfall of 2053 mm. The mean max imum



FIG. 1. WEATHER PARAMETERS (1 SEASON)

250

200 _... ......

>
|
sg

| AT B 7
2 3 4 & 6 7 8 9 10 1 12 13 14 15

.WEEKS AFTER PLANTING

—— MAX. TEMP. —— MIN. TEMP. —%— R H
- EVA —*%— SUNSHINE —— RAINFALL



FIG. 2. WEATHER PARAMETERS (II SEASON)

250

200

150

100

1 2 3 4 5 6 7 8 9 10

" WEEKS AFTER PLANTING

—— MAX., TEMP. —— MIN. TEMP. —¥— R H
—£=— EVA —#— SUNSHINE —— RAINFALL



41

and minimum temperatures are 30.4°% and 24.3°C respectively
with a mean relative humidity of 82%. The region receives on
an average ©6.80 bright sunshine hours a day- The weather
conditions that prevalled during the cropping . period are
presented in Fig.l and 2 and the relevant meteorological

data are furnished in Appendix I and II.

3.1.3 So0il characteristics

The soil was medium in available nitrogen and lavailable
phosphorus and low in available potaséium. The data on the

mechanical, physical and chemical properties of the soil are

furnished in Table 1.

3.1.4 Cropping history of the experimental field

The field was left fallow during summer (February - May)
of 1989 and was under ‘rice cultivation in subsequent Viruppu

(June -September) and Mundakan (QOctober-January) ssasons.

3.1.5 Crop variety

:
The sweet potato variety, Kanjangad, released by Kerala
Agricul tural University having a duration of 105 days was

used for the study. The material was collected from the



Table 1. Soil characteristics of the experimental field

g 8 G S S e R S B S B S S g G S i} e e S S N S R A e G T S

51.No. Properties Particulars Content
A Mechanical canpositio Clay 24.70%
S1i1t 46.56%
Fine sand ‘ 10.05%
2 Coarse sand 18.80'%
B Phys;cal proper'ti;;- Field ca;;;t;—" 11.26% T
Permanent wilting 5.17%
point
Bulk density 1.34 g.cc
Maximum water

holding capacity 33.35%

- - ——— i —— —— o o T —

C Chemical composition Available nitrogen 377.40 kg 1!
Available phospharus 30.32 kg hal

Available potassium 98.25 kg hal

Organic carbon - 0.58%
Cation exchdnge 5.96 me '100_31
capacity

pi(1:2.5 soil water 4,63
suspension)

— — e i o T R o i e S
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Central Tuber Crops Research Institute. Thiruvananthapuram

and was planted in the nursery for multiplication.

3.1.6 Season

The experiment was conducted in the summer, for two

consecutive years during 1990 and 1991.
3.1.7 Fertilizers

Urea containing 46% nitrogen, superphosphate with ,16%
P205 and muriate of potash analysing to 60% KZO were used for

the experiment.
3.1.8 Nursery

The planting material obtained from the Central Tuber
Crops Research Institute was multiplied in a well prepared
nursery area of 300 mz. Mounds were raised at a spacing of
75 x 75 ecm and five vine cuttings were planted on the
centre of each mound. Regular irrigation was prov}ded and
the crop was top dressed with urea for better branching and
vine growth. Cuttings were collected from the nursery

between 45 and 50 days after planting.



3.2 Msthod

3.2.1 Layout

: :
Layout plan of the field experiment is depicted in

Fig.3. The experiment was laiq out in a strip plot design
replicated thrice with 10 fertillizer combinations and three
irriga{idn schedules. The fertilizer combinations were
alloted to the vertical strips and irrigation schedules to

the horizontal strips.

3.2.2 Treatmenis

44

A Total of 30 treatment combinations, comprising of three

irrigation schedules and 10 nutrient levels constituted the

treatments.

Irrigation (Horizontal strips)

iy -  Tuber initiation phase (10-30 DAP) Full CPE+50% CPE

{30-100 DAP) :

ig - Tuber maturity phase (80-100 DAP) Full CPE + 50% CPE
(10-80 DAP)

ig - Tuber initiation and tuber maturity phase (10-30 and

Nutrient levels: NPK in kg,ﬁg (Vertical strips)

80-100 DAP) Full CPE + 50% GPE (30-80 DAF)



Fig. 3. LAYOUT PLAN

iln2k2 ilnikl iln3k3 iInlk3 i1n3kl 11n3k3(c) ilnlk2 iln3k2 iln2kl iln2k3

13n2k2 i3nlkl 13n3k3 i3n1k3 13n3kl 13n3k3(c) i3nlk2 13n3k2 i3n2k] 13n2k3

12n2k2 12nlkl 12n3k3 12n1k3 12n3kl 12n3k3(c) i2nlk2 i2n3k2 | " i2n2kl i2n2k3

12n2k3 i2n3k3 12n3k2 12nlk2 i2n2k2 i2nlkl i2n2kl 12n3kl 12n3k3(c) i2n1k3

i1n2k3 i1n3k3 11n3k2 ilnlk2 i1n2k2 ilnlkl iln2k1 11n3kl 11n3k3(c) ilnlk3

13n2Kk3 13n3k3 ‘ 13n3k2 3nlk2 i3n2k2 i3nlkl 13n2k1 13n3k1 13n3k3(c) 13nl1k3

12n1k3 i2nlk2 12n3k3(c) i2n2k2 i2nikl i2n2k3 i2n3k2 1203k i2n3k3 i2n2k1

ilnlk3 iInlk2- | iln3k3(c) iln2k2 ilnlkl 11n2k3 iIn3k2 iln3kl iln3k3 i11n2kl

13nlk3 i3nlk2 13n3k3(c) 13n2k2 i3nikl 13n2k3 13n3k2 13n3kl 13n3Kk3 i3n2kl
TREATMENTS

Schedule of irrigation

il - Full CPE (10 - 30 DAP) + 50% CPE(30 - 100 DAP)
12 - Full CPE (80 - 100 DAP) + 50%CPE(I0 - 80 DAP)
i3 - Full CPE (10 - 30 & 80 - 100 DAP) + 50% CPE(30 - 80 DAP)

Levels of nitrogen Levels of potash
nl - 25 kg fal ki - 25 kg-‘h'é_:
n2 -50 kg h k2 - 50 kg ha ,
n3 - 75 kg ha kK3 -75kg ha

Control (c) - FYM 10 t i@ + NPK 75:50:75 kg hi"’
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f,. 25:50:25 f,. 25:50:50 fg. 25:50:75
£y 50:50:25 f. SP;SO:SO fg. 50:50:75

. . . . . « 70
£ . 75:80:25  fg. 75:50:50 fgq. 75:50:75
fyg- 75:50:75 + FYM (10 ¢t haﬂl) - Control

i. Irrigation schedules : Tuber initiation phase(full CPE),
Tuber maturity - phase(full CPE),
Tuber initiation and tuber

maturity phase (full CPE).

ii. Levels of nitrogen : 25, 50 and 75 kg ha t
1ii. Levels of potash : 25, 50 and 75 kg ha "t
Lime @ 500 kg ha_1 was applied to all the plots except control
plots. All the plots received a uniform dose of P205

@ 50 kg ha .

Treatment combinations

1yngky 1,0y ky 1gmyky
1404k, 1,n,k, 130, ky
11n1k3 iznlk3 ianlk3
11n2k1 ion, kg 13ngky
1105k, 1,n5k, 13n2k2 '
1ingky 12n2k3 13ng kg
11n3k1 1yngky 13n3k:L

11n3k2 iznakz isnak2
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ijngaky 1ongky 1gngky

11n3k3(c) iznakatc} 13n3k3[0]
3.2.3 Plot size and spacing

The optimum plot size according to the method of maximum
curvature 1s 24 plants for low land. As plot size did not
have any . significant effect on CV, any shape can be used

(Biradar, 1980).
4.2 x 3.6 m

Plot size (Gross)

" (Net) 1.2 x 3.2 m

60 x 20 cm

1l

Spacing

One row on either side of the boundary and one plant

each on the end of each row were left out in each plot as
border. Two rows on the right side of the plot leaving the
border row were used for destructive sampling and periodic
observation of growth. The row adjacent to the .destructivs
sampling rows was also left out as border. Two plants on
opposite sides from the destructive sampling rows were
carefully uprooted at an interval of 21 days for growth
analysis and at 35 days interval for chemical analysis. The
neighbouring plants were left as boqder after each sampling.
Growth observations at 21 days interval were taken from 4

plants in the same rows left for destructive sampl ing.
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3.3 Land preparation

32
The land was ploughed with buffaloes and dﬁg with spades
manually during the first and second year respectively. The
plots were laid out as per the design of the experiment. The

field was properly levelled and ridges were formed at a

spacing of 60 cm.
3.4 Planting

Apical portions of sweet potato vines collected from Lhe
nursery were uniformly cut into 25 cm length consisting of
four to six nodes. Among the different plant portions, such
as top, middls and basal , top portion (aplcal portion)
registered comparatively higher yield (Mohankumar and Mandal,
1971). The vines were stored for two days under shade and
was sprinkled with water to facilitate quick establishment in
the fileld. Storing the vine cuttings for a peribd of two
days under shaded condition recorded the highest per cent
establ ishment, total and marketable tuber yield (Ravindran
and Mohankumar, 19839). Planting was done on top of the

ridges at a spacing of 20 cm, keeping two or three nodes

buried.
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3.5  Gap filling

Gap filling was done on the fifth day with rooted

cuttings to secure uniform stand of the crop.

3.6 Application of lime

Lime was applied @ 500 kg ha_l to all the plots excaept
control plots and thoroughly incorporated into the so0il a

week prior to planting.
3.7 Application of fertilizers

Nitrogen was applied as per:treatment with half the
quantity as basal and the balance top-dressed after 30 days.
The entire quantity of phosphorus and potassium were applied
as basal, maintaining the rates of potassium supply as per

treatment.
3.8 After cultivation

An intercul ture followed by earthing up was given on the
30th day after planting along with top dressing of

nitrogenous fertilizers.
3.9 Irrigation

The crop was irrigated once in a day for nine days by



provided once in four dGays Dby Sprinkiiilp Hedastte=h MESLL-=r =7
water using shoulder buckets. Cumulative pan evaporation
(CPE) was taken as the standard in fixing the amount of water

to be applied during each irrigation.

The gquantity of water in litres required to irrigate
each plot was calculated from the CPE and the entire quantity
was applied uniformly. All the plots recelved Irrigation at

50% CPE during the remaining period of plant growih.
3.10 Plant protection

There was no serious attack of pests or disease during
the growth period. As a prophylactic measure, the vines were
dipped in 0.05% monocrotophos suspension for 5 to 10 minutes
prior to planting for the control of sweet potato weevil and
leaf eating caterpillars. One more spray with moﬁocrorophos

was given at 45th day to ward off pests infesting swveet

potato.
3.11 Harvesting

The crop was harvested at 105 days in the first season

and at 104 days after planting in the second season. The
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border rows were harvested first and the plants in the net
area were uprooted carefully for recording the number of

tubers, tuber yield and vine yield.
3.12 Biometric observations
3.12.1 Pre-harvest observations '

Four plants were tagged at the start of observations and
the following characters wsre recorded and mean values worked

out at intervals of 21 days from planting to harvest.
3.12.1.1 Length of vine

The 1length of the vine was measured in cm from the base-

to the tip of the longest vine of each plant.
3.12.1,2 Number of branches

The total number of branches present were noted at esach
¢

observatlon.

.12.1.3 Number of leaves

The total number of fully opened leaves were counted

from the base to the tip of every branch.
3.12.1.4 Leaf area index (LAI)

The leaf area was calculated by measuring the area of
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leaves "in a leaf area meter. The leaf area index was worked
out by the formula suggested by Watson (1847).

Leaf area of the plant (cmz)

3.12.1.5 Net assimilation rate (NAR)

It is defined as the increase of plant material per unit
of assimilatory material per unit time.

It was worked out using the following formula (Williams,1846).

L1 and W1 are respectively the leaf area and dry welght
of the plant at time ty and L2 and W2 are the leaf area and

dry weight of the plant at time t,. This was expressed in g

m day
3.12.1.6 Crop growth rate (CGR)

Crop growth rate of a unit area of a canopy cover at any
instant in time (t) is defined as the increase in weight of
plant material per unit of time. This was calculated by the

formula

CGR = NAR x LAI (Watson, 1958)

This was expressed in gm_2 déy—l.



3.12.1.7 Specific leaf weight (SLW)

Specific leaf weight 1Is the ratio of lsaf dry weight to

its area and is expressed as mg cm-z.
3.12.2 Post harvest observations
3.12.2.1 Number of tubers plant’1

The tubers in the net plot were separated into
marketable grade and second grade to arrive at the total,

marketable and second grade tubers.
3.12.2,.2 Tuber weight

Mean tuber weight was worked out by dividing the fresh
tuber weight in.the net plot by the total number of tubers

and the mean tuber weight is expressed in grams.
3.12.2.3 Length of tuber

The length of five randomly selected tubers of medjium

size were measured and the mean values recorded in cm.

3.12.2.4 Girth of tuber

Girth was recorded from those tubers which were used for

02



length measurements. Girth was recorded at three places of -
the tuber, one at the centre and the other two at half way
between the centre and both ends of tuber. The average of

these three values was taken as the girth of the tuber.
3.12.2.5 Vine yleld _ :

The total weight of vines from the net plot was recorded

at the time of harvest.
3.12.2.6 Tuber yield

The net plots were harvested by digging out the tubers

and the fresh weight of tubers recorded.
3.12.2.7 Utilization index (UI)

Utilization 1index 1s the ratio of tuber weight to its

shoot weight and 1s expressed as per cent on fresh weight

basis.

Tuber weight
Ul = ==-=-——====---- x 100

Shoot weight

3.13 Dry matter production
3.13.1 Dry matter production and partitioning

Sample harvest at 21 days interval from planting were



, o4

done during poth the seasons toO study the  dry matter
production at various growth stages. At-each harvest, two
plants were carefully uprooted and separated into leaves,
shoots, tubers and fibrous roots. Each part was ai; dried
and then oven dried at 80°C to constant weight and the dry
weight of various plant parts were recorded to express the

dry matter partitioning at various stages of plant growth.
3.13.2 Tuber bulking rate (BR)

It is the rate of increase ijn tuber weight per unit time
and 1s an important measurse of tuber growth. It 1s expressed

in g woek T plant_1 (dry weight).

v

W1 and W2 are the dry weight of tubers at time él and tg
respectively.

3.13.3 Harvest index (HI)

Harvest index is the ratio of tuber weight to its total
biological yield and is expressed as per cent on dry weight

basis.

HIz  —---e—m=———=—m——=—m—o- x100
Total biological yield



3.14 Quality attributes

3.14.1 Starch content

Starch content of the tuber was estimated by the
potassium ferricyanide method (Aminoff et a1,1970). The values

were expressed as percentage on fresh welght basis.

3.14.2 Sugar content

‘Sugar content of the tyber was estimated

colorimetrically wusing alkaline copper reagent (Nelson and

Somogyi, 1952]).
3.15 Chemical analysis
3.15.1 Plant analysis

Nitrogen, phosphorus and potassium contents of vines and
tubers were analysed during three stages of plant growth (35
and 70 DAP and at harvest). The plant parts used for dry
matter determination were ground separately into fine powder

using a Wiley mill for chemical analysis.

3.15.1.1 Nitrogen

Total nitrogen of the plant parts were determined by the

J
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modified microkjeldahl method (Jackson, 1967).
3.156.1.2 Phosphorus

The phosphorus content in plants were estimated by the

colorimetric method - (Jackson, 1967).
3.15.1.3 Potassium

-Potassium was determined flame photometrically using a

Systronics flame photometer.
3.15.2 Uptake studies

Uptake of nitrogen, phosphorus and potassium at 35 and
70 DAP and at harvest were estimated from the sample plants
ﬁprooted and dried for the purpose. The vegetative part
(vine) as well as the tuber were analysed separately and. the

uptake was calculated by multiplying with dry matter.
3.16 Soil analyslis

Sgil samples were taken before the start of the
experiment and after the harvest of crops in both seasons. A
representative soil gample of the field obtained by mixing
the soil collected from different parts of the field was used

for initial analysis. The initial analysis was done for
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mechanical composition, drganic carbon, available nitrogen,
avallable phosphorus, available potassium  and ' CEG. The
soil collected after the harvest of each crop was analysed

for available nitrogen, phosphorus and potassium.
3.16.1 Analytical methods

The methods followed for the analysis of physical and

chemical properties of the soil are given below.

3.16.1.1 Mechanical analysis

The International Pipette mathod (Piper, 1950) was used

for the mechanical analysis of the soil.
3.16.1.2 Spil pH

The pH was determined with the Elico pH meter (Jackson,

1967) in 1:2.5 soil water suspension.

¥

3.16.1.3 Organic carbon

Walkley and Black's net oxidation method, as described

by Jackson (1967) was used for the estimation of organic

carbon.
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3.16.1.4 Available nitrogen

It was estimated by the alkaline permanganate method of

Subbiah and Asija (1956}.
3.16.1.5 Available phosphorus

Availlable phosphorus was estimated by Bray's No.1l

extract method (Jackson, 1967).
3.16.1.6 Available potassium

Available potassium was- extracted by neutral normal
ammonium acetate solution and determined by a systronics

flame photometer {Jackson, 1967).

3.16.1.7 Cation exchange capacity (CEC)

Cation exchange capacity was estimated by using neutral

normal ammonium acetate and potassium chloride method (Piper,

1950).

3.17 Statistical analysis

The experimental data were analysed statistically by
applying the technique of analysis of variance for strip plot

design (Cochran and Cox, 1965). The standard error of means

£



and the least significant difference at 5% level of
significance have been provided wherever the effects of
treatments were found significant. Statistical analysis was
performed using IBM-PC AT/386 computer 1installed in the
department of Agricul tural Statistics, College of

Agricul ture, Vellayanli.
3.18 Economic evaluation
3.18.1 Net return

It 4is the income obtained or remaining after deducting

cost of cultivation from the gross return.
3.18.2 Cost of cultivation

Total expenditure involved in raising a crop., including

rental value of land.
3.18.3 Gross return

Total income from the farm, by virtue of sale of entire
4
farm produce.



RESULTS



4, RESULTS
Field experiments were conducted at the Instructional
Farm, College of Agriculture, Vellayani to find out a
fertilizer application schedule in conjunction  with
irrigation practice for a catch crop of sweet potato grown in
summer rice fallows. The results obtained are presented

bel ow.

4.1. Growth and growth attributes
4.1.1 Langth of vine

The influence of different treatments on the length of
vine recorded at triweekly intervals from planting to harvest
is presented in Table 2. Providing moisture stress at
certain phases of plant growth profoundly influenced the vine
growth. During the first season, 14 and 14 irrigation
schedules were significantly superior to 12 at all the stages
of observation. However, there was no significant difference
among 1irrigation schedules at 21 "DAP 1ﬁ the second Season.
In all the remaining observations, 11 and i3 remained on a

par and maintained their superiority over 12.

Nitrogen remarkably influenced the vine growth in ©both



Table 2. Effect of treatments on the length of vine (cm)

Days after planting

_--———.—_———————---————————---—_———-———_——-—-.—————-—-—-————————--.————-—_-----—_——-__..-.-—————————

1990 .
Treatments 21 42
il 23.0 44 .7
}2 20.1 36.7
i3 22.56 44.8
SE 0.57 1.39
CD 2.25 5.45
ny 18.1 34.8
n, 21.3 42 .6
ng 24 .8 45 .7
SE 0.62 0.47
CD 1.84 1.41
k1 21.3 41.5
kz ?1.2 41.3
k3 21.6 41.2
~SE 0.62 0.47

81.6
69.0
81.9

1.73

66.5
77 .2
86.0

1.21

103.6
115.8

12971

120.
136.

144.

.33
.87

.70

94.2

1991
Days after planting
21 42
24.9 55.89
22.7 44.1
24.7 58.7
0.92 0.91
-——— 3.59
22 .2 45.5
23.2 53.3
26.2 87.6
0.53 0.54.
1.58 1.60
24.10 52.0
23.1 52 .2
24.4 52 .2
0.53 0.54

121.9

1.38

896.1
114.9
124.9

1.43

4.25
111.,7
112.3

111.8

117.1
136.4

146.2
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the seasons. In the first season. except at harvest and 1in
the second season except at 21 DAP, the highor levels of N
were significantly superior to the lower levels. At the time
of harvest, the effect of N was significant, but n, and ng
remained on a par and registered their superiority over n,.
Similarly. in the second season at 21 DAP, the effect of N
was pronounced, where nj was superior to n, and n, and both
remained on a par.

vVarying levels of potash did not influence the .vine

length at any stage of growth in bbth the seasons.

The interaction effect of irrigation x nitrogen(Table 3)
was found to be significant at 42 DAP 1in the first season and
at 42, 63 and 84 DAP in the second season. Vine length was
maximum in 11n3 which remained on a par with 1Igng and
significantly superior to the rest of the treatment
combinations-at 42 DAP in the first season. However, in the
second season, 13n3 recorded significantly superior vine
length as compared to all other treatment combinatians during
the same period. Subsequently, at 63 DAP, i,n4 registered
its superiority in vine length over other combinatilons. The
superiority of 11n3 was maintained at 84 DAP though 11n3 was

on a par with 13“3' The treatment combination, 12n1



Interaction effect of irrigatiom and nitrogen on

23.0

24.2

26.9

47.0

55.3

62.1

68.7

96.8

107.8

102.5

120.8.
135.7 1
122.3 1
139.1 1
154.0 1
30AP  B4DAP
1.371 1,700

1.330 1.169

Table 3.
the length of vine (cm)
Stage of Levels 1990
gown  ofN A b B
ny 19.0 16.3 18.9
21 DAP
n, 22 .2 19.9 21.9
ng 26.2 22.8 25.3
36.1 3l 7.1
42 DAP K
n, 44.9 a7.0 45.9
ng 50.5 40.3 49.2
70.3 58.2 71.1
63 DAP M
n, 81.8 68.7 81.1
Ny 90.9 77.1 90.0
ny 105.2 94.0 111.5
84 DAP
n, 119.0 108.7 119.7
ng 132.8 121.3 133.0
. n 123.3 112.7 125.8
Harvest
Iy 140,00 127.3 141.8
ny 154.1 140.9 138.2
21DAP 42TAP 6
1990 0.598 0.722
SE
1991 0.949 0.669
1990 —— 2.074
CD
1991 -—— 1.921

- ——

1991
i i3
20.5 23.1
22.9 22.5
24.4 27.3
39.5 50.0
45.4 59.1
46.5 64.1
58.9 75.4
68.1 99.5
72.8  103.7
83.3  102.3
98.9  125.1
05.3  133.7
06.0 123.1
27.5  142.5
34.1  150.4
Harvest
5.605
1,433

e P o T T P —

E
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reglistered the lowest vine length at all stages of

observation.
4.1.2 Number of branches plant-1

The data on number of branches per plant as influenced
by treatments 1s presented in Table 4. At any stage of
observation, scheduling of irrigation did not affect this
character appreciably. However with advance in age of the
plant, there was a decrease in the number of branches. The

max imum number of branches was observed at 63 DAP in both the

\

seasons.

Contrary to the irrigation schedule, different levels of
nitrogen markedly influenced ths number of branches per
plant. During both the seasons, n, produced a s?gnificantly
higher number of branches as compared to hl and n, though at
harvest in the first season, there was no difference betwesen

ng and n, . At all stages, n, registered its superiority over
nl.

Potassium failed to record significdnt response at any
stage of growth on the number of branches per plant.
The interaction effect of irrigation x nitrogen(Table 5)

remained significant at 42 DAP in the first season and at 21



Table 4. Effect of treatments on the number of branches per plant

1990 1991
Days after planting Days after planting
Treatments 21 42 63 84 Harvest 21 | 42 63 84 Harvest
1, 4.7 10.3 18.4 16.5 14.3 5.1 9.8 18.2 16.8 ‘ 14.1
1, 4.7 9.7 17.8 15.2 13.6 4.5 8.9 15.8 14.4 12.3
13 4.3 1078 18.2 15.6 13.8 4.9 10.4 18.7 16.8 . 14.2
SE 0.22 0.53 0.93 0.51 0.61 0.14 0.51 0.86 -0.64 0.56
ny 4.1 8.4 15.5 13.7 12.1 4.1 7.9 15.0 14.5 12.2
n, 4.4 10.2 18.2 15.6 13.7 4.8 9.8 17 .3 15.8 13.3
ng - 4.9 11.6 20.1 17.5 13.8 5.4 11.3 19.7 . 17.3 14.7
SE 0.07 0.14 0.25 0.14 0.17 .08 0.22 0.15 0.17 0.18
CD 0.216 0.405 0,740 0,422 0.507 0.261 0.662 0.456 0.509 0.550-
ki 4.5 10.0 17.9 156.7 13.8 418 9.6 17.2 15.9 13.3
Ky ) 4.5 10.1 18.0 15.6 13.7 4.8 9.7 17 .4 15.8 13.4
kg 4.5 10.1 18.0 15.6 13.7 4.8 9.7 17.5 16.0 13.50
SE 0.07 0.14 0.25 0.14 0.17 0.08 0.22 0.15 0.17 0.18



Table 5. Interaction effect of irrigation and nitrogen on

number of branches plant"1

Stage of Levels 1990 1991
growth of N e -
O R T WO S
ny 4.13 4.34 3.72 4.22 4.03 4.13
21 DAP n, 4,50 4.72 4,03 5.29 4.60 4.69
ny 5.05 5.06 4,75 5,65 4.82 5.63
n, 8.50 8.28 8.34 8.54 7.23 8.09
42 TP n, 9.99 g.27 11.30  10.00 8.89  10.48
n, 11.83 131.11 11.99 11,60 10.22 11.98
n, 16.04 15.59 14.88 16.00 12.88 16.12
63 DAP n, 18.52 17.70 18.37 17.63 15.54 18.78
ng 20.13 19.65 20.57 20.28 18.31 20.68
ny 14.24 13.40 13.47 15.32 13.33 14.94
84 DAP n, 16.41 15.17 15,32 16.89 13.78 16.81
ng 18.33 16.71 17.43 17.88 15.89 18,28
n, 12.58 11.74 12.05 13.00 11.01 12.55
Harvest n, 14.09 13.58 13.47 13.74 11.87 14.23
ng 16.02 15.02 15.17 15.07  13.62 15.51
21DAP 4A2TAP 63DAP 8ATAP Harvest
1990 0.144 0.278 0.318 0.270 0.301
SE
1991 0.132 0.442 . 0.371 0.249 0.217
1990 - 0.800 _— _— _—
CD
1991 0.379 _— _— 0.716 _—

66
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and B84 DAP in the second season. The number of branches
plamlt_1 was found to be maximum in the treatment combination
of 13n3 which remained on a par with 11n3, i3n2 and i,ng at
42 DAP in the first season. In the second season at 21 DAP,
iln3 recorded the maximum number of branches which remained
on a par with i3n3 and i1n2' The maximum number.of branches
was recorded by the treatment combination of ian3 which

remained on a par with 11n3 and both remained superior to all

other combinations.

4.1.3Number of leaves plzsmt'-1

The effect of treatments on the number of leaves per
plant presented in Table 6 show that irrigation significantly
influenced the leaf production at all stages except at the
time of harvest in Fhe first season. Both 11 and i,
schedules were significantly superior to iz schedule of

irrigation.

Nitrogen remarkably enhanced the: leaf production as the
higher levels remained significantly superior to the lower
levels. However, only one exception was noticed wherein n,
and ny were on a par at 21 DAP in the first season. Potassium

influenced the number of leaves at 63 DAP in the second



Table 6. Effect of treatments on the

number of leaves per plant

o e om aml S P A Y S P . M e A S e D W b ek S A S A M M M e G G e g el S S T W G G g s m e S M el R N e el A G N RS G M S S S G G SN s e S e e S e e

1990

Days after planting
Treatments 21 42 63
i 54.9 129.9 260.7
i, 49.4 110.3  234.5
13 59.1 128.3 261.4
SE 1.32 2.32 4.61
CD 5.18 9.10 18.10
ny 45,4 103 .4 221.4
n, 56.2 121.1 247 .2
ng 59.0 138.2 278.4
SE 1.57 1.42 1.84
CD 4.67 4,22 5.48
ky 51.89 119.6 246.7
k2 54 .8 121.6 250.3
k3 53.8 121.5 250.0
SE 1.57 1,42 1.84

Harvest 21
181.5 52.9
1798.1 44.3
140.1 55.7

3.44 1.08
—_— 4.11

167.2 41.4
187.2 49 .6
200.6 59.1
1.68 0.889
4.98 2.65
184.0 48 .7
185.7 49 .6
185.2 51.7
1,68 0.89

121.9 249.0 222 .2 187.9
96.2 219.2 194.0 175.9
122.0 257 .4 228.0 195.5
0.83 1.52 2.50 2.35
3.26 5.97 8.83 9.22
95.8 215.5 192 .9 170. 2
111.1 236.8 211.3 186. 0
126.7 265.4 234.0 198.8
2.96 0.84 1.03 1.3b
8.78 2.51 3.058 4,05
110 .6 237 .3 211.6 184 .5
108.0 240,2 213 .4 185.6

115.0 240.2 - 213.1 184.9



season where k, and Kq remained on a par and meintained their
superiority over kl' At all other stages, potassium did not

play a significant role in modifying the number of leaves.

The influence of irrigation x nitrogen interaction(Table 7)
was visible 1in seven out of ten observations in both the
seasons. The treatment combination, 11n3 recorded the
maximum number of leaves at 42 DAP in the first season which
remained on a par with 13n3 and both were superioer to other
combinations. At 63 DAP also the same trend was maintaingd
where both 11n3 and 13n3 were on a par and registered their
superiority over other combinations. However, at 84 DAF a
marginal increase over 11n3 was recorded by 13n3 and Dboth

remained on a par.

In the second season, 13n3 registered the maximum number
of leaves and maintained parity with iln3 and both remained
superior to all other combinations at 21 DAP. In the
subsequent observation at 63 DAP also igng maintained 1its
superiority over all other combinations except i1n3 which
remained on a par. Both 11n3 and 13n3 recorded the same
number of leaves at 84 DAP and registered their superiority
over other combinations. At harvest also, 13n3 and 11n3 were

superior in leaf production. The treatment combination izn1
¢
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Table 7. Interaction effect of irrigation and nitrogen on
nunber of leaves plant-1
h o Irr;;;tion sehedute
Stage of Levels h _--—1990 -------- 1991 T
growth of N -——————me—— == —
i i, ig 14 i; ig
o ny __-44.90 --_Zitgo 49?50 41.50 _--38.80 43.50
21 DAP n, 59,90 50.70 58.10 50.10 44.20 54,40
n, 56.30  54.00  66.70 63.80  48.20  65.30
ny 103.70 98.40 108.00 100.70 81.30 105.50
42 DAP n, 129.00 110.00 124.40 117.10 94,90 121.30
ng 149.90 119.20 145.40 141.90 107.50 130.70
n, 227.20 208.10 228.80 219.20 198.40 228.90
63 DAP n, 254,70 227.50 259,40 240,40  216.10 253.90
ng 200.30 258.30 286.50 278.30 236.50 281.40
n, 206.20 184,20 195.10 195.40 179.30 204.00
84 DAP n, 228.80 200.30 228.30 214.20 194,00 225.70
ng 251.10 216.50 252.70 248,70 204.70 ’ 248.70
n, 173.20 160.40 167.90 168,50 163.40 178.70
Harvest n, 191,90 178.80 191.80 186.70 174.30 198.00
n3- 205.00 191,80 205.00 204.10 186.10 206.%9
21DAP 42DAP G3mApP 84DAP Harvest
1390 2.56 2.23 1;98 2.60 1.90
- 1991 1.12 5.58 2.20 2.13 1.59
1990 — 6.39 5.68 7.45 -
CD
1991 3.22 —— 6.33 6,12 4,58
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recorded the lowest number of leaves at all stages of crop

growth.
4.2 . Growth analysis

4.2,1 Leaf area index (LAI)

The effect of treatments on LAI presented in Table B8
show that irrigation schedule profoundly influenced the LAI
at all stages of observation. Both 11 and 14 schedules
remained on a par and registered their superiority oOver 12 at
all stages though there was no significant difference between

i, and i, at harvest in the second season(Fig.4).

1

Nitrogen substantially improved the LAI at all stagses of
crop growth. The higher levels of N were significantly
superior to the lower levels. In both the seasons, LAI was

maximum at 63 DAP and minimum at 21 DAP (Fig.5).

The 1influence of potassium in modifying the LAI was
visible at 63 DAP in the first season and at 63 and 84 DAP in
the second season. In all these observations, k3 was

superior to kz only at 63 DAP in the first season.

The interaction effect of irrigation x nitrogen(Table 9}

was pronounced in three observations in the first season and



Table 8. Effect of treatments on LAI at various stages of growth

1990 1991
Days after planting Days after planting

Treatments 21 42 63 84 Harvest 21 42 63 84 Harvest
T, 0.64 2.10  6.26  4.59  3.13 0.48  1.73  5.64  4.87  2.87

i, 0.54 1.50 5.66 3.80 2.87 0.39 1.25 4.80 4,05 2.67

14 0.67 2.09 6.28 4,65 3.22 0.50 1.82 5.88 4.94 3.00

SE 0.003 0.033 0.0489 0.120 0.054 0.016 0.048 0.052 0.091 0.052

CD 0.012 0.132 0.184 0.471 0.213 0.062 0.189 0.020 0.357 0.204

ny 0.48 1.40 5.05 3.54 2.60 0.35 1.24 4.59 3.97 2.47

n, 0.62 1.81 6.06 4.19 3.04 0.44 1.52 5.32 4.51 2.81

ng 0.71 2.29 6.77 5.02 3.42 0.54 1.91 6.19 5.16 3.15

SE 0.014 0.024 0.031 0.107 0.038 0.009 0.026  0.047 0.030 0.030

CD 0.042 0.072 0.093 0.317 0,113 - 0.028 0.076 0.141 0.091 0.090

L 0.60 1.79 5.82 4.20 2.96 0.43 1.50 5.26 4.47 2.78

k, 0.61 1.84 6.94 4.31 3.03 0.44 1.56 5,40 4.56 2.82

ky 0.60 1.87 6.12 4,24 3.07 0.45 1.60 5.43 4.60 2.82

SE 0.014 0.024 0.031 0.107 0.038 0.009 0.026 0.047 0.030 0.030

CD -——- -—— 0.093 7 --- -—— -—— ---  0.141 0.091 -—
________________________________________________________________________________________________ aF---



Table 9. Interaction effect of irrigation end nitrogen on LAI

e S G e e S e e e S LA P e R e S8 S S R =

e - e i G e e S T

Stage of Levels 1990 1991
growth of N  —-——=—- - -
e W S N ! I
ny 0.47 0.43 0.53 0.35 0.33 0.37
21 WP n, 0.66 0.56 0.65 0.45 0.39 0.49
ny 0.75 0.60 0.78 0.58 0.42 0.61
ny 1.44 1.23 1.53 1.32 1.03 1.37
42 P n, 2.02 1.47 1.94  1.63 1.22°  1.70
n, 2.63 1.70 2.54 2.12 1.42  2.20
ny 5.20 °  4.71 5.26 4,69 4.14 4,92
63 WP n, 6.28 5 .65 6.25 5.46 4,75 5.74
ng 6.98 6.30 7.03 6.49 5.34 6.74
n 3.72 3.27 3.63 4.04 3.63 4.24
84 AP n, 4,52 3.38 4,66 4,67 4,01 4,85
ng 5.25 4,44 5.38 5.63 4,34 * 5,51
ny 2.66 2.48 2.66 2.44 2.36 2.60
Harvest m, 3.05  2.80  3.27 2.81  2.61  3.00
ng 3.50 3.17 3.59 3.22 2 .94 3.29
210AP 42DAP 63DAP 84DAP Harvest
1990 0.011 0.043 0.050 0.154 0.038
- 1991 0,010 0.032 0.071 0.085 0.046
1990 0.033 0.125 -— -— 0.109
CD

1991 0.028 0.091 0.205 0.245 -




FIG. 4. EFFECT OF IRRIGATION ON
LEAF AREA INDEX
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FIG. 5. EFFECT OF NITROGEN AND POTASSIUM

ON LEAF AREA INDEX
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at four observations in the second season. The leaf area
index was maximum in the treatment combination of 13n3 which
remained on a par with 11n3 and both were superior to. other
combinations at 21 DAP in the first season. At 42 DAP,
however 11n3 recorded the maximum LAI which remained on a par
with 13n3. At harvest. 13ng registered the maximum LAI and
maintained its superiority over combinations other than 1i,n4
which remained on a par. In all the five obéervations. 12n1

recorded the lowest LAI.

In the second season, the treatment combination 13n3
recorded the maximum LAI vhich remained on a par with i1n3

- and both were superior to other combinations at 21 DAP. The

Z3

same trend was maintained where 13n3 recorded the makimum and

remained on a par with i;ng at 42 DAP. However, at 63 DAP
the treatment combination of 13n3 was significantly superior
to all other combinations in LAI. The treatment combination
of ing which was second in position, registered the maximum
LAI and remained on a par-with 1304 at 84 DAP. The LAI was

invariably lower in the treatment combination of 12n1 at all

stages of growth.

4,2.2Net assimilation rate(NAR)

The NAR observed at four stages of crop growth is



presented in Table 10 and illustrated graphically in Fig.b.
NAR was found to be significantly higher at 12 schedule of
irrigation between 21 and 42 DAP 1in Dboth the seasbns.
However, no significant difference -was visible during the
remaining stages of observation. In general, 12 schedule
registered marginally higher NAR as against 11 and 13

throughout the growth period.

The influence of nitrogen in modifying the NAR was very
clear gspecially in the first season, where ny was
significantly superior to n, and ng in the beginning. At the
second stage (42-63 DAP), however, n, was superior tp nj. In
the second season also, almost the same trend was visible
vhere n, maintained 1its superiority over n, and ng.
Potassium too played é significant role in altering the NAR
at 42-63 and at 63-84 DAP in the first season. In the first
observation, kg was significantly superior to kl while the

same was reversed in the sscond observation.

The interaction effect of Irrigation x nitrogen(Table 11)
was remarkable in three out of four observations in the first
season. NAR did not register any significant variation in
the second season. The maximum NAR was recorded by 11n1 at
21-42 DAP which remained on a par with i;n, and superior to

other combinations. In the second observation (42-63 DAP},
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Table 10. Effect of treatments on NAR (g m_2 day-l)

-————-——--_—————_—_-—---———————_—-——————————-.—_—-——————————-—-—-——————-—-_---_-_————-————-———---————

1990 1991
Days after planting Days after planting
Treatments 21-42 42-63 63-84 84-Harvest 21-42 42-63 63-84 84-Harvest
L TTTTTehes sas e 1.0 5.41  5.55  1.57 1.48

12 8.18 5,25 1.73 1.41 9.68 6§.10 1.84 2.34

i, 6.89 5.04 1.68 1.05 7.91 5.58 0.95 2.01

SE 0.107 0.103 0.073 0.154 0.204 0.186 0.182 0.209
CD 0.485 -—- -—- ——— 0.803 -—- -—- -

ny 8.55 5,14 2.39 1.38 10.27 6.37 1.50 2.12

n, 7,3% 5.23 1.64 1.34 8.70 5.80 1,54 2.00

ng 6.35 5,04 1.16 0.90 7.44 5.17 1.31 1.86

SE 0.107 0.042 0.077 0.126 0.189 0.185 0.133 0.218

CD 0.319 0.126 0.231 0.374 . 0,561 0.549 --- -——

k1 7.58 4.99 1.90 1.29 8.93 5,78 1.44 2.16

k, 7.43 5.15 1.72 1.15 8.77 5.76 1.35 2.08

k3 7.26 5.26 1.58 1.189 8.71 5.78 1.57 1.74

SE 0.107 0.042 0.077 0.126 0.189 0.185 0.133 0.219
CD - 0.126 0.231 T —-- -—— -—— -—- -—



Interaction effect of irrigation and nitrogem on NAR

Table 11.
(g w2 day_l)
Stage of Levels
growth of N -
S SR S B
n, 8.97 8.51 8.16
21-42 TAP
n, 6.71 8.41 65.98
ng 5.32 7.81 5.90
5.25 5.07 5.10
42-63 DAP "
n, 5.10 5.20 5.29
ng 4.87 5.36 4.88
2.10 2.89 2.19
63-84 DAP g
n, 1.71 1.51 1.70
ng 1.25 1.03 1.20
1.22 1.38 1.54
84 DAP- M ’
Barvest  n, 1.23 1.70 1.10
ng 0.78 1.15 0.77
21-42DAP  42-63DAP
1990 0.186 0.096
SE
1991 0.267 0.257
1990 0.535 0.276
CD

1991

L o 35
10.11 - 11.01 8.7}
8.41 9.67 8.01
7.12 8,74 6.46
6.08 - 7.03 5.98
5.55 6.37 5.49
5.01 5.14 5.36
1.64 1.62 1.25
1.78 1.86 0.98
1.39 1.97 0.58
1.67 2.95 1.75
1.55 2.12 2.32
1.22 2.25 2.11
63-84DAP 84 DAP-Harvest
0.140 0.268
0.191 0.325
0.402 —
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the treatment combination of i,ng recorded the maximum NAR
which remained on a par with ign,, iznz. iyng, iln2 and i;n,.
At the third observation (63-84 DAP), the treatment
combination i,ny reglstered its superiority over other
combinations. NAR was invarliably lower in the treatment

combinations involving the highest level of N namely ng -

4,2.,3 Crop growth rate (CGR)

The results presented in Table (12) reveal that
irrigation schedules played-a significant role in . enhancing
the CGR in the first two observations in both the seasons.

Both 11 and 13 schedules registered their supsriority over'12

78

schedules in all ‘the four observations(Fig.7). However, there

was mno significant difference between 11 and 13 schedules.

Nitrogen profoundly influenced the CGR in the first season

where significant effect was visible in three out of four

observations. No significant difference(was observed towards
harvest. In the first two observations, ng was significantly
superior to n, which in turn was superior to n,. However, in
the subsequent stage, n, was found to pe superior to both n,
and ng . Nitrogen application did not influence the CGR¢ at

any stage of observation in the second season.

The effect of potassium was visible between 42-63 DAP in



Table 12. Effect of treatments on the CGR (g m"% day—1)

1990 1991
Days after planting Days after planting
Treatments 21-42 42-63 63-84 84-Harvest 21-42 42-63 63-84 84-Harvest
Ty 8.00  21.06  8.45 1.0 8.96  20.11 8.2 5.56
i, 8.27 18.85 7.78 4,77 7.81 18;20 8.22 7.73
i, 9.20 21.01 B.75 3.90 8.84 21,19 4.96 8.00
SE 0.103 0.453 0.331 0.617 0.140 0.569 0.961 0.815
CD 0.40% 1.778 -—— -— 0.548 2.236 - -——
n,y 8.01 16.59 10.16 4.26 8.13 18.46 65.35 6.71
n, 8§.83 20.57 8.53 4.89 8.44 19.71 7.46 7.30
ng 9.26 22.74 6.86 3.78 8.87 20.81 7.16 7.60
SE 0.105 0.192 0.415 0.472 0.222 0.707 6.631 0.790
CD 0.314 0.571 1.232 -—- -—- - -—= -
L 8.71 18.94 9.12 4.58 8.36 ~ 19.25 6.92 7.75
kz 8.78 19.99 8.47 4.00 8.48 19.75 6.55 7.52
k3 » 8§.62 20.98 7.97 4.35 . 8.59 20.81 7.49 5.34
SE _ 0.105 0.192 0.415 0.472 0.222 0.707 ¢.631 0.790"
GD -— 0.571 S ——— —_— _— -—



Table 13. Interaction effect of irrigation and nitrogen on CGR

st e e A B S S B B T e et B B e e

8.49
8.80

9.07

18.20 18.88

19.03 20.44

17.41 23.53

8.18

5.72
5.17
3.52
5.99
9.09

9.27

)
84 AP -Harvest

1.000

1.217

(gm™ gday ™)
Irrigation schedule
Stage of Levels 1990
growth Of N o e e e e e e e e
. 4 L 13 !
ny 8.57 7.04 8.42 8.45
21-42 DAP
I, 9.01 8.50 9.00 8.74
ng 8.99 9.02 9.11 9.44
ny 17.45 15.00 17.33 18.29
42-63 DAP
n, 21.21 18.83 21.67 19.66
ng 23.41 21.46 23.36 21.49
ny 9.32 11.49 9.68 7.00
63-84 DAP
n, 9.22 7.11 9.27 9.04
ng 7.63 5.48 7 .46 8.39
3.90 4,03 4.85 5.32
84 DAP- M
Harvest n, 4.66 5.67 4.35 5.82
ng 3.56 4.41 3.37 5.36
21-42DAP  42-63DAP 63-84DAP
1990 0.211 0.339 0,712
SE
1991 0.314 0.906 0,930
1990 0.607 - 2,043
CD
1991 - 2.602 -—=

et e e e e et et o
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the first season whereas no significant effect was noticed

L

over k2 and k1 levels.

Interaction effect of irrigation x nitrogen(Table 13)
was observed in the first seasoﬁ at 21-42 and at 63-84 . DAP
whereas in the second season significant effect was noticed
at 42-63 DAP only. The CGR was maximum- in the treatment
combination of 13n3 which remained on a par with 12n3. ilnz.
ign, and iyng. CGR was lowaest in the treatment combination
of 12n1. In the subsequent observation at 63-84 DAP, the
treatment combination of i,n, recorded the maximum CGR which
remained on a par with igny and significantly superior to

other combinations. CGR was minimum 1n the treatment

combination of 12“3'

In the second season, significant superiority of CGR was
observed at 42-63 DAP where the combination of i3n3 recorded
the maximum and maintained its parity with 11n3. CGR was

lowest in the treatment combination of ian'

4,2.4Specific leaf weight (SLW)

The effect of different treatments on the specific leaf
weight observed at an interval of 21 days from plahting to

harvest is presented in Table 14.
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Table 14. Effect of treatments on specific leaf weight (mg cm “)

,____________.,.______.._-__.____...__......-.._...___.-_____.___,._...._.___._____-_.___...____.___.__.___________.___..-__-____

1990 1991
Days after planting Days after planting

Treatments 21 43 63 84 Harvest 21 42 63 84 Harvest
Ty, 410 3.83  3.42  s.a1 a1 431 4.00  3.64  3.60  s.37

i, 4,29 3.92 3.50 3.44 3.22 4,52 4,18 3.85 3.77 3.54

i 4.12 3.86 3.47 3.33 3.09 4.44 4.10 3.73 3.56  3.33

SE 0.030 0.019 0.046 0.036 0.039 0.027 0.027 0.024 0.020 0.012

cD 0.117 —— - ——- — 0.106 0.107 0.093 0.080 0.048

n, ' 4.27 4,02 3.59 3.55 3.30 4.51 4.16 3.94 3.82 3.57

n, 4.16 3.81 3.45 3.37 3.15 4.42  4.10 3.74 3.64 3.41

n, 4.08 3.78 3.37 3.28 3,05 4.34 4.03 3.59 3.52 3.29

SE ' 0.025 0.035 1.036 0.033 0.038 0.037 0,041 0.039 0,036 0.034

CD 0.074 0.105 0.107 0.097 0.112 0.109 ---  0.115  0.108  0.100

ky 4,19 3.91 3.45 3.38 3.13 4.41 4.09 3.74 3.65 3.42

k, 4.20 3.90 3.52 3.44  3.20 4,50 4,13  3.79 3.70 3.47

Ky 4,11 3.80 3.4 3.38 3.17- . 4,36 4,07 3,73 3,63 3.38

SE 0.025 0.035 0,036 0.033 0.038 0.037 0.041 0.039 0.036 0.034

co ~0.07 —— ——- - —— '



Irrigation exerted a significant effect on ‘specific leaf
weight especially for the second season at all stages of
observation. However, in the first season; significance was
observed only at 21 DAP. Specific leaf weight was higher in
plots receiving 12 schedule as ccmpared to 11 and 13

schedules.

Nitrogen application profoundly influenced the specific
leaf welght In both the seasons. Enhanced rate of
appl lcation -of nitrogen reéulted in a decrease in specific
leaf weight. The specific leaf weght was higher in ny level
and lowsest in ng level. However, during the second season,

no significance was observed at 42 DAP.

Potassium played a significant role in modifying the
specific leaf weight only at 21 days after planting in the

first season. In all other observations, during both the
seasons, potassium had no significant effect in improving the

specific leaf weight.

The 1interaction effect of irrigation x nitrogen(Table

15) was significant at 63 and 84 DAP in both the seasons.

83

The treatment combination of izn1 recorded the maximum

specific leaf weight throughout the period of plant growth.



Table 15. Interactiom effect of irrigation x nitrogen on
specific leaf weight (mg cm™?)
Irrigation schedule
Stage of Levels 1990 1991
growth of N ~————emmmmmm—e - -——
: Wb b B b
n, 4.23 4,33 4.23 4.39 4.51 4.61
21 DAP
n, 4.09 4,21 4.17 4,34 4.51 4,42
ny 4.00 4.25 4.00 4.22 4.54 4,26
ny 4.00 4.10 3.97 4.10 4.14 4.25
42 DAP
n, 3.84 3.72 3.89 4,03 4.19 4,07
n, 3.71 3.89 3.75 3.89 4.21 3.99
ny 3.56 3.69 3.53 3.88 3.92 4,02
63 DAP '
n, 3.51 3.34 3.50 3.75 3.87 3.61
ng 3.24 3.45 3.42 3.39 3.78 3.51
ny 3.56  3.65 3.44 3.80 3.88 3.79
84 DAP
- né 3.52 3.28 3.33 3.71 3.74 3.79
ng 3.21 3.36 3.26 3.36 3.70 3.49
3.28 3.42 3.20 3.53 3.65 3.55
Harvest
n, .27 3.08 3.10 3d.45 3.55 3.24
ng 3.00 3.14 3.00. 3.19 3.43 3.26
21DAP 42DAP 630AP 84IAP Harvest
1990 0.062 0.065 0.065 0.056 0.062
SE :
1991 0.062 0.065 0.072 0.068 0.066
1990 -_— _— 0.187 0.161 -—
CD )
1991 -_— - 0.206 0.194 _—




Table.16.

Interaction effect of irrigation x potassium m

specific leaf weight (mg cmle

Levels of nitrogen

Stage of Levels 1990 1991
. growth of K —-———
i 2 3 i S S 3
Ky 4.30 4.31 4,19 4.52 4,57 4.43
21 AP
K, 4,08 4.21 4.20 4.29 4.61 4.37
k3 4,21 4.09 3.94 4,42 4.32 4.28
K 4,07 4.01 3.98 4,18 4.18 4,13
42 AP
Ky 3.72 3.91 3.82 4.01 4.21 4.08
ké 3.94 3.79 3.61 4.07 4.01 4.01
X, 3.60 3.58 3.60 3.98 3.93 3.1
63 DAP
K, 3.35 J.56 3.44 3.72 3.83 3.68
ky 3.40 3.43 3.27 3.53 3.62 3.60
kg 3.57 3.53 3.56 3.83 3.83 3.8l
84 DAP
K, 3.28 3.48 3.36 3.59 3.75 3.5b6
kﬁ 3.28 3.33 3.22 3.51 3.52 3.52
K 3.30 3.28 3.32 3.57 3.63 3.53
Harvest
K, 3.07 3.22 3.16 3.39 3.47 3.38
I 3,02 3.10 3.03 3.31 3.32 3.24
21pAP 42DAP 631AP 84DAP Harvest
'
1980 0.043 0.061 0.060 0.057 0.065
SE . )
1991 0.064 0.072 0.067 (.063 0.058
1990 0.128 0.182 —_— - -
CD
1991 -— - - -

0.189
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In general, the specific leaf veight was higher in treatments
receiving dirrigation at 12 schedule. The specific: leaf
weight was considerably lower in treatments receiving

nitrogen at the highest level of Ny -

The interaction effect of nitrogen x potassium(Table 16)
was also found to be significant at 21 and 42 DAP in the
first season and at 21 DAP in the sécond season. Specific
leaf weight was maximum in the treatment combination of nzkz
at 21 DAP while n4Kky recorded the highest value at 42 DAP in
the first season. In the second season, the specific 1leaf
weight was maximum In the combination of “2k2' The influence
of potassium was more as compared to that of mnitrogen in

influencing the specific leaf weight as the lower levels of -

potassium tended to increase the specific leaf “eigﬁt.
4.3 . Dry matter production and partitioning
4.3.1 Dry matter content of leaves

The dry matter content of }eaves as affected by
irrigation and fertility 1is presented 1in Table 17.
Irrigation schedules especially in the first season except at
42 DAP significantly influenced thé dry matter content of
leaves. In all the observations, 11 and 13 were

significantly superior to i,. In the second season, leaf dry
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Table 17.

1990

Treatments . 21 42

11 3.19 6.32
12 2,93 6.63
ig 3.24 6.64
SE 0.033 0.125
CDh 0.129 ———
ny 2.96 6.30
n, 3.05 6.61
Ngy 3.24 6.58
SE 0.034 0.088
CD 0.103 0.261
Iy 2.98 6.43
Kk, 3.08 6.50
kg 3.20 6.56
SE 0.034 0.088
CD 0.103 ———

content
1991
Days after planting
21 42
1.82 6.09
1.72 5.61
1.98 6.33
0.089 0.157
2.07 5.86
1.77 5.94
1.66 6.12
0.076 0.159
0.226 -——
1.83 6.04
1.78 5.90
1.90 5.98
0.076 0,159

18.67
20.88
22 .54
0.641
1.805
20.20
20.18
21.71

0.641

T S S e i — - i i —————— i — O A M P g S MU S M RS M S S S S WO e M e ek el A M D S



matter was significant only at 63 DAP where i, and 1; were

superior to 12.

The effect of nitrogen in influencing the dry matter
content of leaves was remarkable in both the seasons, though
no significance was observed at 42 DAP in the second S€©as0n.
The level of ng was superior to n,, thouéh at times n, was on.
a ~par with n, . Contrary to the general superiority of the
highest level over the lowest level, ny ﬁas superior to both
N, and ny at 21 DAP in the second season. .

. ¢
Potassium did influence the leaf dry matter content

sigﬁificantly at 21 and 63 DAP in the first season and at
harvest in the second season. The highest level of
potassium{ks) was significantly superior to the lowest
level(kl) in the first season while k1 was superlor to k3 in
the second season. However, potassium falled to have any

influence on the leaf dry matter content during all other

stages of observation.

The 1interaction effect of irrigation x nitrogen(Table

18) was significant at 21, 42 and 84 DAP in the first season

and at 63 DAP in the second season. Both 11n3 and 13n3 were
significantly superior to 12n3 at 21 and 63 DAP while at 42

and 84 DAF, recorded the lowest dry matter content of

igny
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Table 18. Interaction effect of irrigation and nitrogen on

-1
dry matter content of leaves {g plant)

_—————-_-.-——————_-—-.————————.—-.————__-..-————_—-.-—————_—.—

Stage of Levels 1940 1991
growth 0f N  +——emmmmrmmmmm s e e s s — e s mm oS m S m S m e
oy s e
ny 2.94 2.95 3.00 2.04 2.08 2.10
21 DAP
n, 3.00 2,93 3.14 1.70 1.74 1.87
ng 3.40 2.88 3.45 1.74 1.39 1.86
ny 6.48 5.98 6.43 5.70 5.61 6.27
42 DAP
n, 6,54 6.72 6.57 5.87 5,48 6.47
ng 6.02 7.03 6.70 6.41 5.70 6.24
ny 23 .40 19.42 23.48 24,27 23.69 25.13
63 DAP
n, 27.60 24 .95 28 .43 26.17 24.42 27.39
ng 29.75 28 .82 32:05 29 .58 *23.05 31.38
ny 22 .23 22.18 22.77 19.20 18.00 16.80
84 DAP
n, 25.81 21.43 25,99 22 .51 20.94 19.19
ngy 25.73 21.48 26.03 24 .67 21.49 21.47
ny 16.17 15.20 16.07 15.29 16.55 15.48
Harvest
n, 18,22 17 .64 18.74 16.80 16.35 17.19
ng 19.156 19,29 19.79 17.77 17.01 18.50
21DAP 42 DAP 63 DAP BADAP Harvest
1990 0.058 0.186 0.550 0.728 0.403
SE
1991 0.110 0.305 1.126 0.897 0.496
1990 0.169 0.534 - 2.091 -
Cbh .

1991 -——- -— 3.233 _— -—

— g e g S - G W G g e el S A B S P P e S S e v fnd wd N S T EE A Em A D Em e G e S G e e e e m P S e S et M G S S e e



leaves.

4,32D0ry matter content of shoots

The effect of treatments on the shoot dry matter content
is presented in Table 13. Irrigation had a substantial role
in influencing the er matter content of shoot. Out of five
observations in the first season, except at 42 DAP, 11 and 13
were significantly superior to 12. In the second season, the
observation at 21 DAP and at harvest fajiled to record any
significant difference. However, , in the other three
observations, irrigation at i, and ig schedules were

significantly superior to iz.

Nitrogen profoundly {nfluenced the shoot dry matter
content especially in the first season. The level ngq was
significantly superior '~ to ng and ng. In all other
observations, ng produced maximum shoot dry matter and was

significantly superior to n, at 84 DAP and at harvest.

The effect of potassium was significant at 21 and 84 DAP
in the first season. In both observations, k3 was superior
to kl while kz and k3 remained on a par. Potassium did  not
exert any significant effect on shoot dry matter in the

second season.

90
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Table 19, Effect of treatments on the dry matter of shoot (g-plant)

1990
Days after planting

Treatments 21 42 63
---_I; ---------- IT;;—--ll 16 22.81
iy 1.55 11.46 19.63
ig 1.69. 11.74 22.43
SE 0.032 0.186 0.1i82
CD 0.126 -— 0.713
ng 1.52 11.09 17.33
n, 1.63 11.48 21.72
ng 1.78 11.63 24.57
- SE 0.022 0,142 0.271
CD 0.066 0.423 0.804
Ky 1.60 11.53 ZO.4§
k2 1.63 11.49 21.54
kj 1.69 11.18 21.60
SE 0.022 0.142 0.271
CD 0.066 -—— 0.804

Harvest

10.24
10.13
10.33

0.266

21.37
18.45
22.54
0.681
2.673

19.90

' 19.93

21.98

0.655

20,38
20.52
20.90

0.655

30.28
27 .32
27.23
0.439
1.726
25.78
28.03
29.51
0.974
2.896
26.52
27.18
29,61

0.974

35.28
0.391
1.162
33.40
33.10

33.02

0.391
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The Interaction of irrigation x nitrogen (Table 20) was
significant at 42 DAP in the first season and at 63 DAP in
the second season. The combinations of i, and 15 with
different levels of nitrogen were significantly superior to
the combinations involving i,.

‘The interaction effect of nitrogen x potassiuﬁ (Table
21) was also significant at 21 DAP in the first season and at
harvest in the sescond season. In both the seasons,

combination of potassium with nitrogen at ng level recorded

higher shoot dry weight over combinations involving n4 level.

4.3.3Dry matter content of fibrous roots

The dry matter content of fibrous roots as observed in
both the seasons is presented in Table 22. In the first
season, on all observations exceﬁt at 21 DAP, irrigatiorr had
a profound influence on the dry matter content of fibrous
roots. Irrigation at 13 schedule was significantly superior
to il in three stages and to 13 in two stages out of total of
four observations. At the above two stages, 12 was
significantly superior to 11. Significance was noticed in
the second season on three stages where 13 was significantly
superior to i,. However, significant differenée was noticed

between i; and 1, schedules at one stage only.
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Table 20. Interaction effect of irrigation and nitrogen on

dry matter content of shoots (g'plan?&

————----———————-—--————_———-.—.——_———-———-.-..-.-————___-.—-_—————_—.-—————————

- ———— e T e e e ) S R e W S T = S S e e e e S P o e e

Stage of Levels 1980 1991
growth 0f N =—c—mmmemrmemcm s oo m e s o s s s m m e
. N O AU SN S
n, 1.58 1.45 1.52 1.07 1.09 1.10
21 DAP '
n, 1.67 1.57 1.66 0.96 0.89 1.06
ng 1.89 1.63 1.81 0.91 0.77 0.96
ny 11.53 10,45 11.28 10.08 9.74 10.80
42 DAP
n, 11.27 11.65 ° 11.51 10.20 9.40 10.456
ng 10.75 12 .08 12.07 10.88 9.90 10.54
n, 18.70 14.85 18.43 19.59 18.84 21.27
63 DAP ‘
n, 22 .48 19.98 22.72 20.71 18.48 20.60
ng 26.80 22 .55 25.35 22,82 18.02 25.09
n, 30.11 30.19 31.45 27.01 24,33 25,99
84 DAP :
n, 34.69 29.01 34.78 30.73 27.99 25,37
ng 33.73 29,28 35.00 31.68 28.60 28.24
ny 31.23 30.51 31.95 " 30.39 30.85 - 32.29
Harvest
n, 35.30 34.50 35.63 33.38 32.77 33.056
Rg 37.44 36.68 38,30 34.80 34.45 36.59
21DAP 42 DAP 63 DAP 84DAP Harvest
1990 0,049 0.295 0.467 1.121 : 0.559
SE
1991 0.053 0.483 0.817 1.343 0.847
1980 - 0.847 -—— - -——
CD

- o o e - S o S e kR S S e e e e P e R A M M e e e e e v S e SR S e e e M Sk e e e e
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Table 21. Interaction effect of nitrogen and potassium on
the dry matter of shoots (g.plant )

——-———-——-—————--—-——-—————-——.n————-—.—————--—————-——————————-——————-——

————.————-_.-——————...—_-———.——————.—————-.—————————_—..———

Stage of Levels 1890 1991
growth of K ——==--r—--—-mmmmmmmmm oo e e ——se—Seso— -
_____________________ n oMy oMy oM e T8
kl 1.51 1.58 1.71 1.12 1.03 0.87
21 DAP
Ky 1.55 1.57 1.77 1.10 0.94 0.85
k3 1.48 1,75 1.85 1.04 0.93 0.92
Ky 11.33 11.47 11.79 10.27 . 9.93 10.52
42 DAP
K, 10.92 11.73 11.82 10.12 9.84 10.42
Ky 11.01 11.23 11.20 10.23 10.28 10.49
Ky 17.14 20.77 23.57 19,59 20.08 21.48
63 DAP
Ky 17 .45 22 .01 265.14 20.18 19.01 22.38
kq 17.39 22 .40 25.00 19,93 20.70 22 .08
kl 30.43 32.29 32.55 24.71 26.80 28 .04
84 DAP . )
Ky 30.22 33.10 32 .80 25,14 27.38 29.02
Ky 31.10 33.09 32 .67 27 .48 29.91 31,45
Ky 30.89 34.69 36.54 31.38 32.07 36.77
Harvest
K, 30.87 35,55 37.58 30.62 33.71 34.98
kg 31,94 35.19 38.30 31.53 33.42 4 34.10
21DAP 42 DAP 63 DAP 84DAP Harvest
1990 0.039 0.246 © 0,468 1,906 0.544
SE .
1991 0.064 0.460 1.135 1.687 0.678

1990 0.115 —— -—— S ——
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Table 22. Dry matter content of fibrous roots (g plant) as affected by treatments

1990 1991
Days after planting Days after planting
Treatments 21 42 63 84 Harvest 21 42 63 84 Harvest
oy 1,53 2.93  4.01 4.91  4.89 3.30 2.74 3.48 4.16  4.33
i, 1.51 2.67 3.46 4,91 5.23 2.94 2.72 3.17 4.23 4.20
15 1.52 3.03 4,01 5.12 5.28 3.26 2.86 3.39 4.08 4,55
SE 0.020 0.047 0.040 0.043 0.061 0.026 0.010 0.077 0.068 0.078
.CD -— 0.186 0.157 0.168 0.241 0.101 0.040 -—- ——— 0.306
ng 1.25 2.38 3.30 4,13 4.34 2.46 1.92 2.83 3.18 3.15
n, 1.48 2.77 3.81 4,98 5.15 3.08 2.81 3.15 4,08 4.19
n, 1.74 3.27 4,20 5.56 §.65 3.67 3.38 3.84 4,91 5.35
SE 0.018 0.038 0.049 0.037 0.066 0.050 0.058 0.072 0,066 0.100
CD 0.054 0.115 0.147 1.109 0.197 0.150 0.172 0.214 0.197 0.298
ky 1.47 2 .69 3.67 4.77 4.91 2.98 2.61 3.21 3.99 4.10
Ky 1.50 2.81 3.74 4.86 5.03 3.04 2.70 3.25 4,02 4.21
Kq 1.50 2.93 3.90 5.04 5.20 3.18 2.79 3.36 4.16 4.38
SE 0.018 0.038 0.049 0,037 0.066 0.060 0.058 0.072 0.066 0.100
CD -—- 0.115 0.147 0.109 0.197 } 0.150 —— 0.214 -— -—
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The influence of nitrogen in enhancing the dry matter of
fibrous roots was remarkable at all the stages of
observation. The highest 1level of ng was significantly
superior to n, and nl'leéels whereas n, was superior to n4 at

all stages.

Potassium was also found to register a significant
infivence 1In enhancing the dry matter content of fibrous
roots. In the first season, except at 21 DAFP, k3 registered
significantly higher dry matter of fibrous roots over the
level Kky. In the second season, the influence of potassium
was visible at 21 and 63 DAP only. In all cases, kg

registered marginally higher values over kl'

The interaction effect of irrigation X nitrogen (Table
23) was significant at 63 and 84 DAP in the first season and
at 21 DAP in the second season. In all the . three stages,
11n3 and 13n3 registered the highest values whereas the

lowest value was recorded by 1,n,-
4.3.4Dry matter content of tuber

The dry matter content of tuber recorded at four stages
in each season 1is presented In Table 24. In the first

season, all the four observatlons showed significant
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Table 23. Interaction effect ofirrigation and nitrogen on
-1
dry matter content of fibrous roots (g plant)

-———————————-——-——-—————-———————————.-—-———---—-———-—--——————.————---—————

Stage of Levels 1990 1991
growth of N =ecmmmem—mmmmmmm—ossmm oo oS s s oS m oo mmmEEEm T
_____________________Ez_______ia___,___ié,_______21_______iz_______ig__
n, 1,25 1.23 1.26 2.48 2.41 2.50
21 DAP
n, 1.45 1.50 1.49 3.07 3.01 3.18
ng 1.77 1.73 1.72 3.99 3.24¢4 3.78
ny 2.39 2.20 2.55 1.91 1.85 1.99
42 DAP
n, 2.84 2.61 2 .85 2.78 2.73 2.92
ng 3.34 2.99 3.49 3.29 3.35 3.49
ny 3.39 3.00 3.50 2.91 2.61 2.98
63 DAP
n, 3.97 3.50 3.95 3.35 3.07 3,02
ny 4,52 3.68 4.41 4.00 ° 3.59 3.85
n, 4.24 4.03 4.11 3.19 3.18 3.18
B84 DAP
n, 4.73 5.02 5.20 4,08 4.19 3.98
ng 5.44 5.50 5.73 4.93 5,02 4.78
n, 4.21 4.41 4.40 3.03 3.11 3.31
Harvest
- n, 4.81 5.39 5.24 4.10 4,03 4.44
ng 5.40 5.70 5.87 5,44 5.11 5.49
21 DAP 42 DAP 63 DAP 8 ADAP Harvest
1990 0.030 0.079 0.060 0.076 0.095
SE
1991 0.088 0.086 0.088 0.165 0.118
1990 - . 0.171 0.219 _—
CDh

1991 0.254 - —— -—— —-_—

—————-o-.—.—-'——---——————-—————-—.-a--————_.—-————————-—————-—.—-—————---—.-———————



Table 24. Dry matter content of tuber

(g planff as affected by treatments

1990
Treatments 42 63
ig 6.19  20.59
L, 4.39  18.69
1,  6.01  20.52
SE . 0.153  0.407
CD 0.601  1.598
0y 4.39  18.33
n, | 5.65  20.25
ng 6.27  20.94
SE ] 0.115  0.256
CD 0.343  0.760Q
Ky 5.41  18.95
K, 5.50  19.98
K, - 5.40  19.59
SE 0.115  0.258
CD _— _—

31.77
31.99
31.71

0.280

1991
Days after planting
Harvest 42 63 84
47.01 5.98 18 .85 33.42
40,84 5.05 17.71 31.72
47 .08 5,77 19.32 34.30
0.871 0.067 0.332 0.452
3.421- 0.262 -——— 1.777
45.40 5.32 17.1a 32.52
46.37 5.65 19.03 33.59
43 .49 5.795 19.01 33.18
1.272 0.242 0.341 0.377
- -— 1.014 -
46.28 5.15 17.78 32 .62
44,14 : 5.76 18.53 33.53
44.53 5.82  18.82 33.14
1.272 0.242 0.3:1 0.377

_-__—_-——-——-———-.-.—————————————-—_———-----———_--—_--————————————-——_————--—.———————--—-———————————-————
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t
difference while in the second season, significant difference
was observed in two stages only. In all the six
observations, 11 and 13 schedules were on a par and were
significantly superior to 11. In the other two obsservations
also, 11 and 13 were found to register higher dry matter

content in tuber.

In thé case of nitrogeh. out of elght observations in
both the seasons, significant influence was noticed in five
observations. The ng and n, levels recorded signﬁficantly
higher dry matter content as compared to n4 level in both the
seasons. However, the difference between ng and n, was not
significant in all the cases. In certain instances, n,
registered marginally higher dry matter content of tuber over

ng level.

The effect of potassium was found to be significant only
in one observation, namely at harvest in the second season.
The ka level had a significantly higher dry matter content in

tuber as compared to the level of kl while %2 remained on a

par.
4.3.5 Total dry matter production

The total dry matter production as affected by the
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=1
Table 25. Total dry matter production (g plant)

in the first season

1990
Days after planting
Treatmsnts 21 42 63 ., 84 Harvest
] 1 6.45  26.60 74.83 o5.85 10511
1, 5.99  25.15 66.72 86.11 97.79
i, 6.46  27.42 75.51 97.36 106.46
SE 0.017 0.173 0.775 0.913 0.977
‘CD 0.066 0.679 3.042 3.585 3.837
ny 5.73  24.15 61.06 86.34 96.78
n, 6.17  26.51 72.78 94.01 104.87
ny 6.76  27.76 79.93 97.10 106.03
SE 0.038 0.182 1.21 0.918 1.314
CD 0.113  0.540 1.225 2.728 3.906
ky 6.05  26.07 68.84 91.58 102.68
K, 6.22  26.29 71,52 92.69 101.82
kg, 6.39  26.07 73.40 93.18 103.18
SE 0.038 0.182 0.412 0.918 1.314

cD 0.113 —— 1.225 - —
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treatments are presented in Tables 25, 26 and 27. Dry matter
production of the plant was very much influenced by
scheduling of irrigation except at harvest in the second
season. The 11 and 13 schedules of irrigation were on a par
and significantly superior to 12 schedule except at 84 DAP {n
the second season where i3 and i, sqhedules remained on a par

(Fig.8).

Dry matter production was influenced by varying the
levels of nitrogen at all stages of observation. The highest
level of N, namely ny was superior to n; level. However, ths

difference between n, and ny was not significant at harvest

in the first season and at 84 DAP in the second season.

Similarly, the differences between n, and n, were significant

at all stages except at 21 DAP in'the second season(Fig.9).

The influence of added levels of potassium on. the dry
matter prbduction was not so marked except at three 6u§ of
ten observations. At 21 and 63 DAP in the first season and
at 84 DAP in the second séason. the ka level produced higher
dry ‘matter as compared to k1 level. The level ka was also

significantly superlior to K, in the first two obsérvations.

The interaction effect of irrigation x nitrogen(Table

27) was observed on 21, 42 and 84 DAP in the first season and




Total dry matter production (g 'plar?t1)

Table 26.
in the second season
""" Loy after planting

Treatments 21 42 63 84 Harvest
- 1, 6.09 26,41 70.73__ 90.34 103.83
i, 5.67  23.09 62.98 83.66 102.88
i, 6.30  25.61 73.52 85.90 105.70
SE 0.119 0.298 1.217 1.272 1.427
CD 0.468 1.170 4,777 ‘ 4.994 —_—
ny 5.62  23.31 64.24 80.15 97.14
n, 5.82  24.42 68.10 86.58 104.17
ny 6.21  25.72 72 .84 90.14 109.70
SE 0.097  0.350 1.274 1.377 1.033
CD 0.289  1.042 3,787 4.091 3.070
K 5.83  24.04 66.79 83.23 103.10
K, 5,78  24.49 668.51 84,92 103..64
kg 6.04  25.72 69,87 88.62 104.27
SE 0,097 0.350 1.274 1.377 1.033
CD —— - 4.091 —

——— e g
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Table 27. Interaction effect of irrigation and nitrogen on

dry matter production (g-.-plathi')

Stage of Levels

103

kB G o B - = S S S S e = R S e o e S sl

———————— T YL T Bl Ll bkt ettt

Y o — i T — e

1990 1991
1y 13 14 B 19 1,
77 563 5.79  5.59  5.58  5.70
6.01 6.29 5.73 5.54  6.11
6.23 6.98 6.64 5.41  6.60
21.89  26.21  23.64 21,97  24.32
25.83  26.90  24.82  23.14 . 25.29
27.03  28.10  26.94  23.77  26.47
54,91  64.10 64.35  61.58  66.78
67.21  76.03 §8.94  64.71  70.65
74,59  B3.25 75.84  62.21  B80.45
83.55  86.14 82.08  77.41  B0.94
84.90 99.24  90.81  85.22  B3.71
88.28 102,07 95.04  86.24  89.14
92.81 100.33 95.27 99,30  96.85
99.07 108.94  104.61 102,62 105.27
99.30 104.41  110.15 106.62 112.33
42DAP 63DAP  84DAP  Harvest
0.424 0,642 1.552 2.252
0.605 1.705 2.243 2.510
1.218 — 4,456 ——
o 4.895 — —

growth of N
5.77
21 AP g
n, 6.22
n3 7.07
25,37
42 AP M
n, 26,80
ng 27.14
64.17
63 AP "
n, 75.09
ng 81.84
87.33
84 DAP !
n, 97.89
ny 100.95
97.21
Harvest M .
n, 106.59
ny 109.39
21DAP
1990 0.086
SE
1991 0.187
1990 0.248
CD
1991 0.537




FIG. 8. EFFECT OF IRRIGATION ON

DRY MATTER PARTITIONING
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FIG. 9. EFFECT OF NITROGEN AND POTASSIUM
'ON DRY MATTER PARTITIONING
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at 21 and 63 DAP in the second season. Dry matter production
was maximum in the treatment gombination of 11n3 and was on
par with 1i,n4 and both remained superior to all other
combinations at 21 DAP in the first season. However, at 42
DAP , 13n3 was superior to ail other treatment combinatons in
dry matter production. The treatment combination 13n3

maintained its lead over all other treatment combinations at

84 DAP but was on a par with 11n3 and ilnz.

In the second season at 21 DAP, significant superiority

in dry matter production was observed where i,ng recorded the
max imum and remained on a par ‘with 11n3 and tianzu
Significant influence of 1rrigation'and nitrogen was visible
at 63 DAP where 13n3 recorded the maximum dry matter

production which remained on a par with iyng and

significantly superior to all other combinations.

4.3,6 Tuber bulking rate

Tuber bulking rate at different intervals starting from
tuber initiation to harvest is presented in Table 28 and
Fig.10. Scheduling of jrrigation had a Significani influence
during 21-42 DAP in the first and second seasons and at 63-84
DAP in the second season. In Dboth situations, i3 was

superior to 12 while i1 registered its superiority over 1,



Table 28. Tuber bulking rate (g week T plant-ll as influenced by treatments

1990 1991
Days after planting Days after planting
Treatments 21-42 42-63 63-84 84 -harvest 21-42 42-63 63-84 84-harvest
LT s TTalso a.so st 1es 1.8 .86  s.45

12 0.96 4.76 3.76 3.97 1.68 4.22 4.67 5.88

13 1.50 4.83 4,20 4.65 1.92 4.52 4.99 5.14

SE ‘ 0.052 0:131 0.181 0.202 0.022 0.106 0.057 0.233

CD 0.203 --- -—- -—- | 0.085 -- 0.224 -

ny 1.04 4.65 3.63 5.39 1.77 3.94 5.13 4,83

n, 1.39 4.86 3.85 5.14 1.88 4.46 4.85 5.51

n, 1.51 4.89 4,50 3.12 1.92 4,42 4.72 6.04

SE 0.036 0.100 0.1326 0.414 .0.080 0.087 0.1835 0.247

cD 0.107 = -—-- 0.405  1.230. _— 0.260  --- 0.734

kl 1.31 4,85 3.94 4,85 1.71 4,21 4,95 ' 5.20

kZ 1.33 4.83 4,00 4.25 1.92 4.27 4,98 5.47

k3 1.30 4.73 4.04 4.55 1.94 4.33 4,77 5.72

SE 0.036 0.100 0.136 0.414 0.080 0.087 0.185 0.247
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FIG. 10. EFFECT OF TREATMENTS ON TUBER BULKING RATE
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during 21-42 DAP.

| The influence of N on the bulking rate was revealed
during 21-42 DAP, 63-84 DAP and 84 DAP to harvest in the
first sceason and at 42-63 DAP and 84 DAF to harvest in the
second season. In all these observatlons, pxcept during 84
DAP to bharvest, mng was significantly superior to ny -

Howgver, both n; and n, registered thelr superiority over nj,

during this period.

Potassium had no influence in altering the tuber bulking

rate at any of the growth stages.
4.4'. Yield and yield attributes

4.4.1 Length of tuber

The influence of treatments on the length of tuber

presented in Table 29 did not show any effect . due to

schedul ing of irrigation.

Nitrogen exerted a significant influence on the length
of tuber. Increasing the level of N from n, to ng resul ted

in a steady increase in the length of tuber.

Potassium did not modify the length of tuber to any

appreciable extent in both the ssasons.
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“Table 29. Length and girth {cm) of tuber at harvest

— T ——— o —— M S — s S o _..-.-—__———..-.-——_.-——-.-.———_-—_...-—_——-——-.—--——_——-.—.—-———————.—

Length , Girth
Treatments 1990 1991 1990 1991
) 1;-- 16.34 15.94 12.93 12.70
iy 16.49 15.75 12.95 12.50
1y 16.45 15.93 12.87 12.76
SE 0.139 0.108 0.257 0.057
n, 14.78 14.56 12.67 12.36
n, 16.11 15.62 13.78 13.78
ng 17.80 17.03 12.36 . 11,01
SE 0.162 1.144 0.107 0.141
CD 0.483 0.328 0.318 0.419
kl 16,03 15.65 12 .37 12.10
K, 16.46 15.83 13.10 12.89
kK 16.19 15.74 13.34 13.07
SE 0.162 0.144 0.107 0.141

CD - - 0.318 0.419
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4,4,2 Girth of tuber

4.4.3

The girth of tuber presented in Table 29 was not

influenced by irrigation schedules to any appreciable extent.

[}

Nitrogen remarkably influenced the girth of tuber
wherein the medium 1level of N namely n, (13.78 cm} was
significantly superior to ng and ng levels. The girth of

tuber was the lowest at ng level.

Potassium significantly altered the girth of tuber, the
maximum girth being recorded at Kg (13.07-13.34 cm) level

which was significantly superior to ky level.
Total number of tubers

The data on total number of tubers per plant at hqrvest
presented in Tables 30J and 31 and in Fig.11 show that
schedul ing of irrigation had a éignificant effect. The
max imum number of tubers per plant was produced by 14 (2.39-
2.55) which was significantly superior to iy and both 13 and

11 being superior to iz.

Varying the supply of nitrogen significantly improved

the total number of tubers per plant and the maximum was
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Table 30 Effect of treatments on the number of tubers plant"1
T Total no.of tuvers No.of marketable tubers
Treatments 1990 1991 1990 1991
Ty 2.50 2.3 1es 1.9
i, 2.26 2.11 1.52 1.44
1, 2.55 2.39 1,70 . 1.62
SE 0.006 0.007 ' 0.010 0.014
cD 0.024 0.021 0.040 0.054
ny 2.29 . 2.17 1.59 1.5
n, 2.45 2..29 1.64 1,57
ng 2.49 2.30 1.62 1.53
SE 0.041 0.031 0.038 0.023
cD 0.123 0.093 - R
Xy 2.32 2,18 1.56 1,51
kg 2.48 2.31 1.68 1.60
Ky 2.43 2.25 1.61 1.51
SE 0.041 0.031 0.038 0.023
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Levels 1890(total) 1991(total)
YA S e e itttk
n1 nz n3 nl nz na
Tk, 2.31 2.26 2.38 2.18 2.16  2.21
kz 2.28 2.67 2.49 2.15 2.48 2.30
Ky 2.28 2.41 2.60 217 2.22 2.38
SE CD SE CD
0.072 0.213 0.054 0.161
Marketable Marketable
kl 1.62 1.51 1.56 1.54 1.48 _‘1.50
k2 1.58 . 1.82 1.63 1.52 1.75 1.53
kq 1.57 1.58 1.66 1.50 1.48 1.55
SE CD SE CD



FIG. 11. EFFECT OF TREATMENTS ON TOTAL NUMBER OF TUBERS
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1

recorded by ng (2.30-2.49) which was on a par with n, and

both were significantly superlior to ng .

Potassium also influenced the number of tubers per plant
and the maximum was noticed at k2 (2.31-2.48) level which was

on a par with k, and significantly superior to k,.
3 1

The interaction effect of nitrogen x potassium(Table 31i
was significant 1in both the seasons. When N was combined
with K, no significant difference in number of tubers plan'c_1
was obgerved at kg level in the first season. However, the
combination of N with k, and kg registered a significant
increase in the number of tubers at n,k, and ngky but both
remained on a par. Further, N in combination with K showed a
diminishing return from noky to ngjky. In the second season,

almost the same trend was visible.

Pooled analysis of the data revealed the consistency of

main effects and iInteraction in the case of total number of

tubers.

Number of marketable tubers

The data on number of marketable tubers per plant is
presented in Table 30 and Fig.12. Irrigation schedules

significantly influenced the number of marketable tubers



F1G. 12. EFFECT OF

pa;l? Ak uv_v

Bos SU N e LU N

e

e : on By
A rl. J.w:... . ..i w..m.a?....

MR /////////// \

R

: ,/_,,.W,,”/.,,,/ AR

| r//////// DRI ////////////A///////////////////////////////L

’ 1} 1
ST T o n&n»@....f.ﬁ»:.s.f.c uT e @ v,k
VR e e R R e

TREATMENTS ON NO. OF MARKETABLE TUBERS

%s

I.mﬂ. aww_..ru ].. q{; ..a_}.u r#ﬁ‘v g
._.r?_ e e.,... s wﬂ.v& Lbﬁr* A .uﬂ

.quw“mn..x.

P AR T i ru#,.f; AR e, e

T
Lo

MM

3 .ﬂ.

NN _//../ MW

ke Z.:ag &&,.q;,f_ I

Y et [

%x,// %ﬂ ///////%// é,/,%, /aﬁ////ﬂ Wl

o F 1m._¥ A Ry
v

....n..ﬂ. - by

3
»

st ra ol et e N ., BT L b oo -
& ...fa\.... Foak ;»waa,_.w Vr..-_-.._.w» muxn r.: P ».

e

7 ﬂr\n L

/// Y

SR X :._Jr.
BT -—.{Jweﬂw A A ks

e 2 B

10

8

f7

£4

f3

f2_

f1

2

i1

Fertility levels



4.4.,5

112

where 11 and 14 (1.59-1.70) schedules were significantly

superior to 12 in both the seasons.

Varying the 1level of nitrogen appl ication did not

influence the number of marketable tubers per plant.

In the second season, the influence of potassium was
visible in altering the number of marketable tubors per plant

where Kk, (1.60-1.68) level registered its superiority over Ky

and kl'

As regards, the number of marketable tubers, a trend
similar to total number of tubers was noticed in the second
season, although no significant difference was noticed in the

first season.

Mean tuber weight

L]

The data on mean tuber weight presented in Table 32 show
significant variation due to schedul ing of irrigation in the
first season. The i3 and 1, (88.60-89.07 g) schedules werse

significantly superior to 12 schedule and both remained on &

par.

Different levels of nitrogen and potassium had in no way

influenced the mean tuber weight.
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Table 32. Effect of treatments on mean tuber weight(g)

Treatments 1990 1991
T saeo T seso
i, 82.90 82 .23
iy 89.07 84.73
SE 0.919 0.951
CDh 3.609 _—
n, 86.30 83.52
n, B9.18 ' 86.37
ng 8B5.26 84 .00
SE 1.834 1.612
ky 86.22 84.67
K, 87.52 84 .59
N 87,00 84.63

SE 1.834 1.612

——————_-u-.——————--.—————_-_p——_—_—_..-.-—————_-_..-—————-—.-.-—_——-—_.-.-_———————
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4.4.,6 Total tuber yield

Total tuber yleld 55 influenced by treatments are
presented in Tables 33, 34 and 35 and in Fig.13. Irrigation
schedules remarkably influenced the totai tuber field in both
the seasons where 1, and i, (16.79 to 18.90 ¢t ha-l) schedules
remained on a par and registered their superiority over i2

(14.37 to 15.78 t ha 1).

$

The influence of N in modifying the total tuber yield
was revealed in ©both fhe seasons . The n, level that
registered the maximum tuber yleld (16.44-18.18 t ha_l)
remained on a par with ngy and both were superior to n,.
Potassium also played a significant role in influencing the
total tuber yield 1In Dboth the seasons. The level Kk,,
registered the maximum yield (16.28-18.10 .t ha-l) and

" remained on a par with kj. Both k, and Kj levels were

significantly superior to k1 level.

The 1interaction effects of irrigation x nitrogen and
irrigation x potassium (Table 34) on total tuber yield were
found significant in the first season. Irrigation at i3
schedule resulted in the highest total tuber yield with n,
level which was on a par with 13n3 and ilnz. But when 12 was

applied, the yield decreased without registering any
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Table 33. Effect of treatments on tuber yield (t ha™t)

T Total tuber yleld Marketable tuber yield
Treatments 1990 1991 1990 1901

Ty, 18.48 16.78 17.00 15.40

12 15.78 14.37 14.39 13.25

13 18.90 16.79 17.42 15.37

SE 0.156 0.171 0.178 0.167

CD 0.6514 0.672 0.699 0.654

n,y 16.72 15.03 15.35 13.90

n, 18.18 16.44 16.78 }15.12

ng 17.72 16.05 16.24 14.69

SE 0.231 0.217 0.182 0.213

CDh 0.685 0.644 0.541 0.632

k1 16.87 15.35 15.40 14.11

kZ 18.10 16.28 16,71 14.99

k3 17.65 15.91 16.26 14.62

SE 0.231 0.217 0.182 0.213

—— o A S S S e ew e kS N N W P R e e G e gm mt Snd D b R W S e e e SR S e W e e o S BN S SR SD SIS A am e e e e e
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Table 34. Interaction sffect of I x N and I x K on

total tuber yield (t ha-l) in 1990

Irrigation Levels of N Levels of K
schedulg  —=—--meme e e e -
_______________ i I OO SRR SR TR 1
11 17.41 19.05 18.37 17.25 19.26 18.32
12 15.48 15.92 15.62 15.60 15.80 15.61
13 17.27 19.56 19.16 17.75 19.23 19.01
SE cD SE CD
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interaction effect with wvarying levels of N. As regards
irrigation x potassium, the combination of_ilkz, izky and
13k2 were on a par in the first season which suggest that
both 11n2 and iikz are the best for securing maximum total
tuber yleld thcugh no such significance was observed in the

second season.

The Interaction effect of nitrogen x potassium(Table 35)
was observed in both the seasons wherein nzk2 rogistered the
maximum total tuber yield of 19.87 and 17.82 t na ' in the
first and second seasons respectively. The combination of
nyky remained on a par with the control treatment In both the

seasons and was on a par with n3k3 in the second season. The

lowest yield was recorded by n1k3 in both the seasons.

All the factors behaved consistently over the period as

their interaction with season was not significant.
4.,4.7 Marketable tuber yield

The data on marketable tuber yield is presented in Table
33 and Fig.14. Irrigation schedule‘significantly influenced
the marketable tuber yield where 11 and 13 (15.57-17.42 t
ha-ll remained on a par and registered their superiority over

i, in both the seasons.

2
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Interaction effect of nitrogen and potassium on

)

Mo P
15.25 15.62
15.12 17.82

SE

tuber yield (t ha
Levels of N
1990(total)
! n3 N3
"""""""" 16.94  17.05  16.61  15.25
16.67 19.87 17.76
16,56 17.61 18.78
SE CD
- 0,399 1.187

1990 (Marketable)

15.27 15.62 - 15
15.42 18.37 16
15.36 16.34 17
SE Cb
0.315 0.936

.30
.35

.07

0.375

P ———— et e T i e sl

CDh

1.115

1991 (Marketable)

14.14 14.23

13.97 16..40

13.60 14.72

13.94
14 .58

15.53

———————--——-’--—————-.——————-——-.—-.—-—————————————o.-——————--—_-.—-————
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Nitrogen application also showed a positive response
wherein n, was superior (15.12-16.78 t ha_l) to n, and
remained on a par with nj. However, increasing the level of

N beyond n, was not favourable for high yield.

Application of potassium also showed significant
response wherein k2 recorded the highest yield [}4.99-16.71)

and k1 the lowest in both the seasons.

As regards the marketable tuber yield, the interaction
effect of nitrogen x potassium (Table 35) was pronounced in
both the seasons. During the first éeason. n2k2(18:37 t ha™l)
recorded significantly higher yield as compared to other
combinations and remained on a par with centrol. However, in
the second season both nzkz and n3k3 were on a par with

control. The marketable tuber yield was lowest iIn the

combination nlkl in the first season and n1k3 in the second

s£8a50Nn.
4.4.8 Vine yield

The vine yield recorded by the first and second Season
crops are presented in Table 36 and in Fig.15. 1In both the
i

seasons, irrigation schedules failed to record any

significant difference in vine yield.
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Table 36. Effect of treatments on the vine yleld (t ha_l]

Vine yield
Treatments 1990 1991
11 40.36 34.91
12 40.14 34.34
13 40.26 35.30
SE 0.244 0.494
ny 32.36 28 .22
n,y 40,17 33.19
ngy 45.79 40.80
SE 0.724 N.511
Cb 2.152 1.520
kl 38.61 33.67
ky 39.41 34.23
kg 40.30 34.32;

SE " C0.724 1.612

Y P g A S A D D M A G G Y M S S S S S e N eed fe e R S M S M S S S e



FIG. 15. EFFECT OF TREATMENTS ON VINE YIELD
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Nitrogen supply profoundly influenced the vine yield in
both the seasons. Vine yield was remarkably enhanced by
nitrogen application, the maximum being at ng (40.80-45.79 t

ha_l) and minimum at n; level.

Potassium did not 1influence the vine yield to any

appreciable extent. None of the interaction effects were

significant with regard to vine yleld.

4,4.9U0t1lization index (UI)

4.4.10

The utilization index as observed at harvest in both the
seasons 1s presented in Table 37. AIrrigation. schedules
ijnfluenced the UI in both the seasons, 11 and 13 (46,83~

49.57%) remained on a par and retained their superiority over

iz.

Different levels of nitrogen also played a significant

role 1in influencing the UIl. Increasing the level of N

decreased the UI in both the seasons.

Potassium did not influence the UI in both the.seasons.

Harvest index (HI)

The influence of various treatments on the HI is

presented in Table 37. Irrigation schedule influenced the HI
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Table 37. Utilization index (UI) and Harvest index (HI}

as affected by treatments

——-.—————————-——————_—--————————--—.——_——————.-..-———————-.-..--_———_-—--———————

Utilization index Harvest Index
Treatments 1990 1991 1990 1991
Ty 6.8 5957 aa.72 48,14
12 39.50 42 .93 41.74 48 .00
i, 48,00 48 .42 44,28 47 .37
SE 0.581 1.287 0.462 0.466
CD 2.280 5.055 1.815 -—
ny 51.47 53.61 46.75 48 .87
n, 45 .46 49,71 44 .00 47 .85
ng 38.68 39.41 40.82 47 .12
SE 0.997 0.934 0.767 0.293
CD 2.9656 2.774 2.280 0.873
k1 44.18 46.93 44,90 46 .74
kz- 46.79 48,77 43.63 48 .41
k3 44,64 47.04 43.04 48,68
SE 0.997 0.934 0.767 0.293
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only in the first season where both i, and 15(44.28-44.72%)

remained on a par and were significantly superior to i,.

Varying the levels of N significantly influenced the HI
in both the seasons. The n, (46.75-48.87%) 1level was
significantly superior to n, and ng, levels while n, was

superior to ng in the first season only.

Potassium modified the HI in the second season while
there was no influence in the first season. The higher
levels of K registered their superiority (48.41-48.68%) over

the lowest level, however. Kk, and ks remained on a par.
4,5, Quality parameters

4.5.1 Cooking quality

Irrigation schedules influenced the cooking quality of
the tubers to some extent(Table 38). The tubers were more or
less fibrous In plots that received 11 or 13 schedules of
irrigation while those of 12 schedule weére non-fibrous in
nature. No definite trenﬁ could be noticed in the taste and

texture of the cooked tubers. '

As regards nitrogen supply., both n, and ng levels
produced fibrous tubers which were sweet in taste and soft in

texture. The plots that received n, level produced non-
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Table 38. Effect of treatments on the cooking quality of tubers

Treatments Fibre content Sweetness Texture
i, Fibrous Med fum sweet Medium soft
i, Non fibrous Medium sweet Soft
13 Fibrous Sweet Soft
n, Non fibrous Medium Sweet Medium soft
n, Fibrous Sweat Soft
ng ’ Fibrous Sweet Soft
ky | F1ibrous Medium sweet Medium soft
ky - Non fibrous Medium sweet Medium soft
k Non fibrous Medium sweet Medium soft

——-.-—————..-—_——-.——_—_-_..-..._—-—.—————-—.———_—.—.—-.——
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fibrous tubers with medium taste and texture.

Application of potassium at the highest level (kj)
resulted in the production of non-fibrous tubers. The tubers

were medium in taste and texture.

4.,5.25tarch content

Starch content of the tuber presented in Table 39 show

no significant variation due to scheduling of irrigation.

There was significant variation in starch content with
the application of nitrogen. Starch content was maximum at
the medium level of n, (19.62-19.64%) which was significanfly

_supérior to both ng and ng. However, there was no difference
in starch content between n, and ng levels.

Potassium played a significant role in enhancing the

starch content of tuber. The maximum starch content was at

kK, (19.81-19.83%) level and was significantly superior to Kk,

3
and kl levels. The level k, was significantly superior to

Ky -
4.53 Sugar content

The sugar content of the tuber presented in Table 39 did

not show any variation by scheduling of irrigation.,
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Table 39. Starch and sugar content of tuber (% on FW basis)

—-——-——_—————--——————————-—————___—.-——————————--——_————-——————————--———

Starch content Sugar content
Treatments 1990 | 1991 1980 1991
LT 19.50 19.65 280 2.94
12 19.27 19.41 2.96 2.95
13 19.26 19.44 2.94 2.98
SE 0.166 0.058 0.022 0.011
n, 19.18 19.34 2.89 2.91
n, 19.62 ©19.64 2.96 2.96
ng 19.27 19.44 2.98 2.98
SE 0.097 0.057 ' 0.021 0.016
CD 0.289 0.171 0.063 0.047
k1 18.89 19.06 2.85 2.86
kz 19.38 19.54 2.95 2.96
k3 19.81 19.82 3.03 3.03
SE 0.097 0.057 0.021 0.016
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Nitrogen application at ng (2.98%) level recorded the
maximum sugar content and remained on a par with n, level.
Both ng and n, levels were significantly superior to ny

level .

Increased rates of potassium application significantly
enhanced the sugar content. Sugar content was maximum when
potaséium was applied at Ky (3.03%) 1level. The level K4
remained on a par with k, in the first season while it was
significantly superlor .to Dboth K4 and Kk, in the second

season. In both the seasons., k, was superior to k.
4.6, Nutrient uptake
4.6, Nitrogen uptake

The total uptake of nitrogen (vines and roots/tubers) as
influenced by various treatments jis. presented in Table 40
and Fig.16. Scheduling of irrigation influenced the total
nitrogen uptake especlally at harvest in the fi;st season
where both 1, and 1(123.01-125.28 kg ha ') maintained thelr
superiority over iz. In the second season, agailn i1 and 13

were significantly superior to 1, at 35 and 70 days after

planting.
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Table 40. Effect of treatments on the uptake of nitrogen(kg ha_l)

1990 1991
Days after planting Days after planting
Treatments 35 70 Harvest 35 70 Harvest
T 52.48 112.66 123.01 18.14 113.79 114.05
.1 50.09 109.43 116.42 44.74 105.59 112 .06
1, 52.31 113.73 125.28 49.34 113.05 116,38
SE 0.859 1.434 1.470 0.889 1.615 1,935
CD -— -—- 5.772 3.493  6.339 -
ng 38.44 83.66  93.81 37.51  84.86 87.98
n, 52,79 110.71 122.63 47 .40 110.20 113.94
ny 60.41 132.99 138.82 54,35 129.30 134.08
SE 0.615 1.067 2.016 1.177  2.951 1.997
CD 1.826 3.171  5.991 3.497 B8.768 5.938
Ky ) 49.48 104.51 116.43 44.85  107.20 111.84
Ky 50.75 110.52 118.94 47.20 108,01 110.81
Kq 51.41 112.34 120.88 47.20 109,14 113.35
SE 0.615 1.067 2.016 1.177  2.951 . 1.997

-———————-——_—————————_-—————.——————___———__——--——_—————-—_.—.-__———————--..-



FIG. 16. EFFECT OF TREATMENTS ON UPTAKE OF NITROGEN
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The influence of added levels of nitrogen on the uptake
of nitrogen was pronounced at all stages of observation.
Applying nitrogen at the highest level, namely ng registered
significantly higher uptake as bompared to the lower levels.
The level N, . also maintained its superiority over the lowest

level of ny throughout the period of observation.

Uptake of nitrogen was significantly influenced by
varying the levels of potassium only at 70 DAP in the (first
season. Potash at the highest levei. namely ki (112.34 kg
ha™l) was on a par with k, and both remained superior to k.
However, in all other stages of observation, no significant
superiority was observed, though the highest level recorded

the maximum uptake of nitrogen.

4.6.2Phosphorus uptake

The total-uptake of phosphorus by vines and rdots/tubers
is presentéd in Table 41 and Fig.17. A significant increase
in uptake of phosphorus was observed only at harvest in the
first season by scheduling of irrigation. Providing
irrigation at 13[15.84 kg haﬂl) and 1, ‘schedules recbrded
signifiéantly higher uptake of phosphorus as compared to iz

schedule.

Nitrogen profoundly influenced the uptake of phosphorus



130

Table 41. Effect of treatments on the uptake of phosphorus(kg ha_ll

1990 : 1991
Days after planting® ‘ Days -after planting

Treatments 35 70 Harvest 35 70 l Harvest

Ty, 6.03 15.74 15.50 6.15 15.03 14.42
i, 5.82 15.08 14,30 5.73 - 14.76 14.86
14 6.16 15.87 15.84 5.91 14.79 15.38
SE 0.092 0.189 0.184 0.103 0.408 0.277
CD - -— 0.724 ——— -—— —-
n, 5.02 13.88 14.63 5.43  13.52 13.65
n, 6.22 15,71 15.38 6.17 15.34Q 15.57
ng 6.56 16.74 15.34 6.17 15.34 15.57
SE 0.062 0.190 0.223 0.112 0.412 0.219
CD 0.184 0.563 - 0.324 1.226 ; 0.650
Ky 5.86 15.15 15.08 5.71 14.71 1471
K, 5.92 15.61 15,09 " 6.03  14.45 14 .69
kq 6.02 15.57 15.18 5.85 14.76 14.87

SE 0.062 0,190 0.223 0.112 0.412 0.218



FIG. 17. EFFECT OF TREATMENTS ON UPTAKE OF PHOSPHORUS
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at all the stages except at harvest in the first season. The
highest 1level of Ny registered the maximum uptake of
phosphorus, though it maintained périty with n,° level at

certain stages of observation.

Potassium did not iInfluence the uptake of phoshorus at

any of the growth stages.

4.6,3Potassium uptake

The total uptake of potassium by vines and rooté/tubers
are presented in Table 42 and Fig.18. Irrigation schedules
did not influence the uptake of potassium except at harvest
in the first season where i (177.69 kg ha-l) schedule
registered the maximum and rémained on a par with 11' ‘Both
13 and ii schedules registered their .superiority over 12
schedule.

Nitrogen very much influenced the uptake of potassium at
all the stages of observation. Applying nitrogen at n, level
registered significantly higher uptake of potassium as
against n, and n, levels except at 70 DAP in the second

season vwhere both n, and ng remained on a par.

Uptake of potassium also showed a steady increase by

enhanced potash application. Potash application at k3 level
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Table 42. Effect of treatments on the uptake of potassium (kg ha_l)
T T aeee T o1
Days after planting Days after planting
Treatments 35 70 Harvest 35 70 Harvest
Ty, 70.10 159.84 174.89 71.44  159.13 162.28
12 65.41 157.69 165.82 66.33 147.186 167.36
13 69.80 163.37 177.69 68.53 158.01 170,47
SE 1.055 1.150 1.436 3.838 3.500 4.109
CD - - 5.638 -— -_— -—
ny 58.22 138.54 156.75 63.72 132.01 149,22
n, 67.28 159.75 173.11 66.67 162.82 166.32
ng 74.53 173.31 178.41 72.18 161.04 179.42
SE 0.683 1.848 2.136 2.024 5.984 2.405
CD | 2.030 5.4890 6.347 6,015 17.782 7.146
k1 65.70 142 .57 156.65 62.74 139.72 158 .42
kz 68.04 158.03 168,65 67.45 147.70 165.11
k3 69.29 171.00. 183.96 72.39 168.44 171 .42
SE 0.683 1.848 2.136 2,024 ‘5.984 2.4056
CD 2,030 5.490 6.347 6.015 17.782 7.146

- e = en v e kD SN NN WR S g M M M s M R S M B S M S0 Wt M GEN U G A% B M W M g e e S S e e gl W



FIG. 18. EFFECT OF TREATMENTS ON UPTAKE OF POTASSIUM
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registered the maximum uptake and was on a par with k2 at
certaln stages. Potassium uptake was the lowest at the k1

level in all the stages of observation.
4.7, Soil analysis

4,7.1 Available nitrogen content

Available N coﬁtent of the so0oil as Influenced by
scheduling of irrigation was not'bronouhced at any of the

stages of observation as is evidenced from Table 43.

Nitrogen content of the soil, however, showed an
improvement after the first crop of sweet potato when the
level of nitrogen was increased from n, to ng. There was,
however, no improvement in the N status of the soil after the

harvest of the second crop of sweet potato.

Application of potassium did not influence the N status

of the scil to any appreciable extent.

4.7.2Available phosphorus

The avallable phosphorus content of the soll presented
in Table 44 did not reveal any significanf influence for the

“irrigation schedule.
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Table 43. Available nitrogen content (kg ha-l) of the soll

—.——-——.————_————-——--———-————_-——————_—-————-———_-.———-_-.-———.-——_—..-————.———

Treatments Aétharvest of After 18t After gnd At Hargast
1 craop paddy crop paddy crop of 2 crop

£; 367.9 330.6 386.7 366.7
12 365.9 327.6 382.3 361.2
13 366.7 330.1 ‘ 381.7 360.7
SE 2.36 2.43 2.29 2.256
ny 358.5 327.3 388.0 359.8
n, 366.9 327.8 384.0 362.5
nj 374.2 330.1 380.5 : 366.6
SE 2,22 2.33 2.40 2.37
CD 6.61 -—— - —
k1 368.2 330.2 385.6 ) 367.0
K,y 363.9 325.7 381.9 360.45
k3 367 .4 329.4 385.1 361.5

————-—————————-——-—-.—————-————-.-——_—.—_—_—-————-——————.-—————-———————————————
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Table 44. Available phosphorus content (kg ha_1] of the soil

—— o A S g S S e e e el P M S e A G e e S SN M M mm e S M S e aed f R P M et e B e el s

Time of sampling

Treatments Aétharvest of After 15t After 279 At harygst
1 crop paddy crop paddy crop of 2 crop
T, T 37.3 30.8 7.3 10.8
12 37.0 31.0 37.2 40.7
i, 36.5 30.6 36.6 41 :6
SE 0.52 0.77 0.87 1.05
n, 40,8 4.8 41.2 45.9 -
n, 37.8 31.8 37.6 o 40.7
ng 33.6 - 27.3 33.8 37.6
SE 0.98 0.99 1.01 1.01
CD ) 2.93 2.93 3.00 3.01
Ky 38.3 32.0 38.4 ;2.1
k2 37.3 31.4 37.7 41.5
k3 36.5 30.5 36.5 40.6

SE 0.98 0.99 1.01 1.01
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Influence of applied N In modifying the available
phosphorus content was visible at any of the stages of
observation. Available P content was maximum in plots-
receiving lelevel of nitrogen and minimum in plqts'receiving
ng jevel. The P status of the soil was in the middle range

when N was applied at n, level.

Potassium did not in any way influence the P status of

the soil.

4,7.3 Avallable potassium

The available potassium content of the soil as
influenced by treatments 1s presented in Table 45,

Irrigation schedules did not 1nfluence the avallable

potassium content of the soll.

Potassium content of the soil showed a clear decline
wherever the applied nitrogen was high. The available
potassium content of the soil was lowest at ng level and
highest at n4 level. The differences between n, and n,

levels were also significant at any stage.

On the contrary, there was a definite improvement in the

potassium status of the soil when. potassium was applised to
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Table 45. Avalilable potassium content (kg ha-l] of the soil

L e G IR S S M A M D M Y P T N S S R P g e g g S A A e A B W S G Mt M e G A Mt M D Mt M B Gm WS S Sme MU M M AN S P R M G G e e S e

Time of sampling

Treatments At harvest of After 1st After 2nd At harvest of
1st crop paddy crop paddy crop Z2nd crop

i, 87.4 76 .2 99.2 95.2

12 | 93.8 79.1 104.2 ' 99 .1

ig 88.7 76.0 101.3 96.5

SE 1.53 1.27 2.38 2.60
n, 98 .2 83.4 " 108.3 103.1

n, 87.4 76.5 101.5 86.2

n, 82 .0 _ 70.7 7 95.3 91.6

SE 1.56 1.48 1.79 1.66
Cb 4.63 4.41 5.31 4,94
ky 81.2 71.7 898.3 92.7
Ky 88.8 76.8 101.2 96.6
kg 97.5 82 .2 105.6 ) 101.5
SE 1.56 1.48 1.79 1.66

g g g a e B M T S e e T PN A e s e W e e e e P e ek e e e i e e e e e e e e e e e R e e e e e e S W W e e e -
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the soil at higher rates. Application of K at the highest
level resulted in a significant improvement Iin the potassium
content of the s0il as compared to the lowest level.
Howsver, in the last two observations, there was no definite

difference between kl and kz and between kz and ka.

4,8. Water use efficiency

The field water use efficiency calculated in killogram
tuber per hectare - millimetre water used is presented in
Table 46. Irrigation schedule profoundly influenced the
water use efficiency wherein 11 and 13 schedules were on a
par and significantly superior to i2 schedule. In the first
season, 1, schedule recorded 26.63 kg ha ™t mm™' while iy
schedule recorded 26.04 kg ha™t mm™l. 1n the sécond season,
a reverse trend was noticed whers 11 recorded 26.86 kg ha~

mm~ ! while it was 26.42 kg ha t mm™t for i, schedule.

Nitrogen profoundly influenced the water use efficiency
where n, level recorded the maximum and remained on a par
with ng - Both n, and ng levels were significantly superior

to ny level.

Potassidm also 1Influenced the water use efficiency

wherein kz level registered the maximum and remained on a par

%t
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Table 46. Effect of treatments on water use

efficiency (kg ha ! mm™1)

Treatments 1990 1991
Ty dass T T TI
12 24.03 24.74
13 26,63 26,42
SE 0.247 0.278 ,
CDh .969 1.091
ny 23.95 24.48
n, 26.30 26.74
ny 25.64 26.10
SE 0.271 0.351
CD 0.805 1.043
k1 24,16 24.97
k2 26,19 26.48
k3 25.55 25,88
SE 0.271 0.351

I ———— PR AP bt Rl e e
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with kg in "both the seasons. The k, and kg were
significantly superlor to k; in the.?irst season wheréas in
the second season k2 alone was superior to kl. |

The interaction effect of nitrogen x potassium(Table 47)
was pronounced in both the seasons. Water use efficiency
was maximum in nzk2 and was significantly superior to all
other combinations in both the seasons. However, nzk2
remained on a par with nak3 in the second season. The lowest
water use efficiency was assocdated with n1k1 in the- first

season and with nlk3 in the second season.
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Table 47. Interaction effect of nitrogen x potassium on

water use efficiency (kg ha ' mm™T)

o ————— . T v v e ol mmd S B R W S e e B S R S AL R G S S S M S RS G G SR S G e

o b o S e P P R e R e S R G W e A S R R S S S M S G M S o b S

Levels 1990 1991

R e Ny s N 2 N3 __

k1 23.72 24 .69 24 .06 24 .82 25.41 24.69

kz 24.13 28.74 25.69 24 .62 28 .98 25,85

k3 23.98 25 .48 27 .17 24.00 25.84 27.82
SE CD . SE . GD
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Table 48. Total quantity of water received (mm)

— P e e i R Y S G W R P e al —_—-—.—————_.————_.-—_—__.-—_——_.-—————..-—_———..-————-.-.—_———

Treatments Irrigation Rainfall Total Irrigation Rainfall Total

_—_—-——————————-—————-—-.-—_——..-.-——_—.—————-.-—_—-———_—————_————_--————————

1 204.1 505.6 709.7 183.5 441.7 625.2
12 144.0 505.6 649.6, 139.1 441.7 580.8
ig 204.1 505.6 709.7 193.8 441.7 635.5

-————-————_—_—_——_—_—.————-.p———-_..-——-—.————-.-.—_————————.-————————--——_——_—
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5. DISCUSSION

The results of the study presented 1in the previous

chapter are discussed in this chapter.

5.1 Length of vine

The data on length of vine recorded at triweekly
intervals from planting to harvest (Table 2) revealed that
inducing stress by providing irrigation at 1/2 CPE during
tuber initiation phase resulted in a reduction in vine length

as compared to providing full CPE during the same period.

The metabolic activity of the plant cells is closely
related to their water content. Water is essential for the
maintenance of proper turgidity that promotes the growth of
cells leading 1o the production of new leaves and ‘shoots.
Begg and Turner (1976) stated that any water stress may
adversely affect the growth process. Reduction in length of
vine in treatments that received irrigation at 1/2 CPE dur}ng
tuber initiation phase may be due to the moisture stress.
Inducing moisture stress during tﬁber initiation phase
(CTCRI, 1985) and throughout the growth period reduced the

vine length (Oommen, 1989) of sweet potato.
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meristematic activity. A comparison of the data on tuber
yield will reveal that there was no advantage by the addition
of nitrogen beyond 50 kg ha_l. Application of nitrogen
above this 1level could, thus contribute only to enhanced
vegetative growth. Similar increase in the length of wvine
due to higher levels of nitrogen application had been
reported in sweet potato by several workers like Morita
(1970}, Knavel (1971), Nair (1972), Nair (1987) and Oommen

(13989).

Varying the 1levels of potash did not influence the
length of vine at any stage of growth in both the seasons.
Differential response to applied potassium had been reported
by CTCRI (1979) and Nicholaides et al . (1985), Nair (1987)
could not observe any influence on vine length by the
application of potash at 50, 75 and 100 ké ha—l. This may
probably . bs due to the lesser influence of potash on the

vegetative growth of crops.

The interaction of irrigation x nitrogen was found to be

significant at certain stages of plant growth. Application
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of 75 kg ha_1 nitrogen and full CPE during tuber initiation
phase recorded significantly higher vine length as .compared
to 25 kg ha-1 N with 1/2 CPE at tuber intiation phase. Such
a positive relationship between irrigation and nitrogen is
expected as water stress inhlblits the proper absorption and
utilization of nutrients as a result of mid-day wiltding

(Bouwkamp, 1989).

5.2 Number of branches plamt_1

The data on number of branches [:ulant"1 as observed at
various stages of plant growth was not Influenced by
schedul ing of irrigation (Table 4). In both the seasons., the
maximum number of branches plant—1 were observed at 63 DAP.
There was a reduction in the number of branches as the plants
advanced in maturity. The withering of branches leading to a
reduction in the number of active branches plant_1 is
expected as they face severe competition for 1ight which
hastens the senescence without further elongation. Bouwkamp
(1983) observed that there was a slow increase in vine dry
welght that reached a peak at 14-16 weeks after transplanting

and then slowly decreased towards harvest.

The number of branches plzmt—1 was very much modified by

the amount of applied nitrogen wherein the higher levels
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resulted in the production of more branches. Hafizuddin and
Haque (1979) reported that number of branches plant—1 and

weight of vines/plot were maximum at 78.52 kg ha_1 N and no K.

The 1increase in the uptake of nitrogen would have led to
the proliferation of tissues which 1in turn might have
favoured the production of more number of branches. Vigorous
growth of vines as a consequence of increased nitrogen supply
was reported by Morita (1870) and Nair (1972) 1in sweet
potato. Wahua and Ordu (1986) also observed an increase in

the number of branches by the application of fertilizers.

Potassium application did not influence the number of

branches produced per plant at any stage of growth. It
seems, potassium does not play a major role in modifying the
aerial parts of the plant, rather it helps in the synthesis
and translocation of carbohydrates to the developing tubers

as reported by Tsuno and Fujise (1964 a).

Just like the 1length of vine,the interaction of
irrigation x nitrogen significantly influenced the number of
branches pl.?;mt_1 wherein providing full CPE at  tuber

initiation and/or tuber maturity phase with 75 kg ha—1 was

superior to 1/2 CPE at tuber Initiation phase

with 25 kg ha™ ' N.
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5.3 Number of leaves plant-l

The results presented in Table 6 showed significant
iﬁfluence on number of lesaves retaineq plant"‘1 at varlious
stages of plant growth. Providing irrigation at full CPE
during tuber Enitiation and/or tuber maturity phase was
superior to providing 1/2 CPE during tuber initiation phase.
Avoiding stress during the early part of plant growth may

augment the vine elongation and production of more lgaves.

The number of leaves plant—1 depends primarily on the
number of growing points (branches) and the rate of
production of new leaves. ©Sweet potato plants continue to
produce new leaves until harvest. Plateauing of number of
leaves and leaf area per plant would indicate either a
cossation of photosynthate allocation to the canopy or an
increase 1q leaf loss commensurate with the rate of new leaf

development (Somda and Kays, 1990). .

Increasingthe level of nitrogen from 25 kg to 75 kg ha ™t
resulted in marked improvement in 1leaf production. The
influence of nitrogen in promoting the growth of plants was
visible by way of increased leaf area, vine length and number

of branches plantdl.
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Potassium was found to influence the number of leaves
produced per plant at 63 DAP in the second season where 75
und 50 kg ha ™+ registered their superiority over 25 kg ha T.
Leaf area index also showed its peak at 63 DAP and declined
towards harvest. However, during the remaining nine out of
ten observations, potassium application failed to record any

significant improvement in leaf production.

The 1interaction effect of irrigation x mnitrogen was
pronounced wherein providing irrigation at full CPE during
tuber initiation and/or tuber méturity phase with 75 kg ha_1
N was significantly superior to inducing stress during tuber
initiation phase with 25 kg ha ! N in promoting the leaf

production.
Loeaf area index \

The data presented in Table 8 revealed that leaf area
index -was influenced significantly by schedul ing of
irrigation. Providing stress during tuber initiation phase
registered a significantly lower value as compared to
avoiding stress during tuber initiation and/or tuber maturity
phase. Supplementing the full amount of water lost through

evaporation ensured the proper growth of the plant resul ting
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in more leaf production and & higher leaf area Iindex.
Hernandez and Hernandez (1969) and Oommen (1989) also
reported increased vegetative growth and higher LAI in plots

that received more water.

Nitrogen 'substantially increased the LAI at all stages
of growth, the higher levels being superior to the lower
levels. The LAI also showed a peak at 63 DAP while ths
lowest value was recorded at 21 DAP. The change in leaf area
depends, almost entirely on the activity of apical meristems
and on the growth and longevity of the leaves they produce.
The number of leaves plant_1 also showed a peak at 63 DAP and
declined thereafter. Haynes et ali(1970) suggested that the
leaf area development of sweet potato cul tivars was

influenced by nitrogen.

According to Russel (1973), as nitrogen supply
increases, the extra protein' produced allows the plant
foliage to grow larger and hence increases the surface arsea
available for photosynthesis. When the concentration of
nitrogen in the plant is high, more of the drf matter
produced 1s distributed to the aerial parts increasing the
LAI. Tsuno (1981) and Oommen (1989) also reported that there

is a linear relationship between nitrogen absorption and LAI.
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The 1leaf area Index showed significant variation at 63
DAP in the first season and at 63 and 84 DAP in the second
season by varying the levels of potésh. Bowaver, during the
other stages of . observation, no significant effect was
observed. The beneficial effect of a higher 1level of
potassium on this growth character may 59 through 1its
indirect influence in enhancing the availability of nitrogen
to plants. According to Tsuno and Fujise (1964 a), potassaum
helps to increase the photosynthetic activity by maintaining
an optimum leaf area index and promotes the translocation of
carbohydrates to the developing tubers. Bdurke (1985) and

Oommen (1989) also reported an increase in leaf area index of

sweet potato by the application of potassium.

Interaction effect of irrigation x nitrogen was
pronounced at two stages in the first season and at four
stages 1in the second season Indicating that both irrigation
and nitrogen help in building up of leaf area. Irrigation at
full CPE during tuber initiation and/or tuber maturity phase
with 75 kg hr;l_1 nitrogen was always superior to inducing
stress at tuber initiation phase and supplementing with 25 kg
ha_1 N. Since both irrigation and nitrogen exerted

significant influence in enhancing the LAI, naturally the

interaction effect will be positive and significant.
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5.5 Net assimilation rate (NAR)

The net assimilation rate expressed In g 1vf2day-1 on
Table 10 showed that inducing stress during tubsr intiation
phase was helpful in increasing the NAR in the early stages
of plant growth. Howéver, no such trend was noticed when the

stress was imposed in the later stages of plant growth.

The 1influence of lower levels of nitrogen (25 kg ha-ll
in increasing the NAR was visible in both the seasons,
particularly in the early stages of plant growth. However,
the medium level (50 kg ha-l) also showed its supremacy over

the highest level of 75 kg hs."1 in later stages.

There is a linear relationship between nitrogen
absorption and leaf area index. But a linear decline in the
NAR with rise in LAI was reporied by Watson {(1958). This |is
because of the shading effect imparted by the upper leaves

_resulting in a reduction in the photosynthetic activity.
Tsuno (1981) reported that in several kinds of plants, NAR
was proportionately related to the logarithm of light
intensity and also pointed out that the relative 1light

intensity inside the plant community showed an exponential

declina with increase in LAI. He further stated that, when

1

the LAI {is more than 1 1in sweet potato. the light
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interception declines because of mutual shading of leaves
even. if the plants are capable of attaining the maximum net-
assimilation rate. The NAR gradually decreases with an

increase in leaf area index.

The influence of potassium in altering the NAR was
visible only in the first season where the highest level of
75 kg ha_1 potash registered its superiority over the. lowest
level of 25 kg ha"‘l between 42 and 63 DAP. As the
carbohydrate content in the blade is inversely proportional
to the K content in the blade, K content and speed of
photosynthesis are in direct proportion to each other.
Fujise and Tsuno (1969) suggested that potassium contributes

to high photosynthetic activity of leaves.

The interaction effect of irrigation x nitrogen was
significant in many instances wherein imposing stress during
tuber initiation phase combined with lowest level of nitrogen
registered its superiority as the LAI was low.  Avoiding
stress during tuber initlation and/or tuber maturiiy phase
and providing nitrogen at 75 kg ha-l resul ted in high LAI
leading to low NAR. Chowdhury and Ravi (1990} reported an
irregular trend in NAR of sweet potato throughout the growth

period.
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5.6 Crob growth rate (CGR)

Tﬁe results presented in .Table 12 redealed; that
irrigation schedules played a significant role in enhancing
the CGR till 63 DAP in both the seasons though no definite
trend was visible in later stages of plant growth. Providing
stress free conditions during tuber initiation and/or tuber
maturity phase maintained high CGR as against inducing stress
during tuber initiation phase. Bouwkamp (1989} attributed
the 1low sink efficiency as a consequence of mid-day wilting
resulting from moisture shortages that led to low rate of
photosynthesis and assimilate translocation to the developing

tubers.

8 The iInfluence of nitrogen in modifying the CGR was
visible 1in the first season whereas no clear cut trend was
noticed In the second season. The higher levels of N
maintained their superiority till 63 DAP whereas the lowest
level registered higher values at later stages of growth.
This may be attributed to the excessive vegetative growth
resulting from high N and final show down of CGR dues to
mutual shading. As dilscussed sarlier, there is a 1linear
relationship between nitrogen levels and LAI which lead to a

corresponding drop in NAR. Since CGR is the product of LAI
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and NAR, both have to remain at an optimum level through a
judicious supply of nitrogen. Therefore, it may be argued
that nitmgen application should not be too high, rather 1}t

should be moderate to achieve the desired CGR,

Potassium showed a trend of higher CGR by the
application lof 75 kg ha_l potash. The lack of response
to applied potassium in modifying the LAI and NAR may be the

reason for the absence of significant variation in CGR.

The interaction effect of irrigation X mnitrogen was
significant in modlfying the CGR In the early stages of plant
growth. CGR was maximum in plots that received 75 kg ha-1 N
and full CPE of irrigation during tuber initiation and/or
tuber maturity phase. Thus, the combined effect of
irrigation and nitrogen is evident in enhancing the CGR
leading to hiéh dry matter production from unit area. In
Japan, Tsuno and Fujise (18963) observed crop growih rates of
120 g¢ m'-2 week_l. A slightly higher crop growth rate of 150
g m 2 week Y in the experiments of Yoshida et al ,» (1970} in
Japan, was recorded at 10 to 14 weeks after planting. In a
similiar measurement, Enyi (1977)° in Papua New Guinea
reported the maximum growth rate of the highest yielding
variety as 163 g m_2 week-l. In the present investigation,

the highest CGR recorded was 159 g m~? week
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5.7 Specific leaf weight

The specific leaf welight as observed at triweekly
intervals stagting from 21 DAP till harvest showed a steady
decline as the crop approached maturity. The specific leaf
weight was maximum (4.5 mg cm_z) at 21 DAP whereas 1t was
3.1 mg cm™2 at harvest. It may be expected that the
photosynthates processed in the leaves are translocated to
the developing tubers and do not get accumulated at the
source as long as an effective sink is available. Bhagsari
(1981) reported a range in specific leaf weight of sweet
potato from 3.0 to 4.4 mg cm_z. Irrigation scheduies exer ted
a prominent:. role in modifying the specific leaf weight only
in the second season. Specific leaf weight was significantly
higher 1in plots experiencing moisture stress during tuber

jnitiation phase as compared to probiding full CPE during

tuber initiation phase and/or tuber maturilty phase.

Application of increased doses of nitrogen reduced the
specific 1leaf weight. The specific leaf wsight was maximum
in plots receiving nitrogen at 25 kg }:m-jL and lowest 1n plots
receliving nitrogen at 75 kg ha_l. Increased rates of

nitrogen supply promotes the enlargement of leaf area without

regard to its weight. Moreover, when nitrogen 1is supplied in
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excess quantity, it helps in the production of succulent
vegetative matter. Knavel (1971) stated that excess leaf
area index had aen unfavourable effect on dry matter

production resulting from intense shading.

The effect of potassium In modifying the specific leaf-
weight was observed only at 21 DAP in the first season. In
general, the lack of response to applied K on specific 1leaf

weight may be attributed to the inconsistent influence of

potassium on LAl and leaf dry matter.

Dry matter of leaves

Irrigation schedﬁles influenced the dry matter content
of leaves especlally in the first season where inducing water
stress during tuber initiation phase recorded significantly
lower dry matter production as compared to providing full CPE
during tuber initiation and/or tuber maturity phase. Though,
in the second season, significant superiority was observed
only at 63 DAP, inducing moisture stress during tuber

initiation phase continued to record lower values.

An increase in vine length and leaf production would
have contributed to an Increased LAI which in turn was

responsible for high dry matter production. Dry matter
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distribution in leaves showsd a rapid accumulation between 42
and 63 DAP and a gradual decline towards harvest. The LAI
was also found to be maximum at 63 DAP which coincided with
the high dry matter productioﬂ‘of leaves. Senescence of
leaves and leaf shedding during the later stages might be
responsible for the reduction in dry matter accumulation

(Mukhopadhyay et al.,1993).

Increasing the level of applied nitrogen from 25 kg to
75 kg hal-1 showed a progressive increase in leaf dry matter
production except in the early stages of planf growth. When
the nitrogen concentration in the plant is high, more of the
dry matter produced 1is distributed to the aerial parts
(Tsuno, 1881) and this trend continued throughout the growth
period. Wahua and Ordu (1986) in their studies obsérved that
fertilizer application iIncreased leaf area that led to an

increase in leaf dry matter.

The influence of potassium in modifying the dry matter
of leaves was visible at 21 and 63 DAP in the first =season
and at harvest in the second season. FPotash at 75 kg ha_1
was superior to 25 kg 1'1a_1 in the first season whereas a
reverse trend was observed Iin the second season. Such a

fluctuating influence of potassium on the leaf dry matter 1is

apparent as a consequence of wvarled 1nfluence on LAI,
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t al.(1993) also observed a marginal increase

Mukhopadhyay

in leaf dry matter production by the application of 75 kg

over 100 kg ha Y of potash.

The interaction effect of irrigation x potassium was
also significant at certain stages in both the seasons.
While no definite trend could be noticed, dry matter content
of 1leaves was minimum in plots induced with water stress

during tuber initiation phase coupled with applicétion of

25 kg potash.
Shoot dry matter

The dry matter of shoot was modified significantly by
the irrigation schedules as shown in Table 19. Providing
full CPE at tuber initiation and/or tuber maturity phase
resul ted in a significant improvement in shoot dry matter as
compared to inducing moisture stress during tuber initiation
phase. An increase in shoot dry matter was attained through
an ‘increase in vine length (Table 2) and number of branches

plamt_1 (Table 4) as explained earlier.

The influence of nitrogen in ‘enhancing the ‘shoot dry

matter was clearly visible in the first season, though not
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much influence was noticed in the second season. Application
of nitrogen at 75 kg was significantly superior to
25 kg ha_l. An increase in length of vine coupled with the

production of more branches resulted In a significant

improvement in the dry matter of shoots. The decrease in
tuber dry matter production by an increased N supply leads to
the logical conclusion that excessive nitrogen application
promotes vine growth at the expense of tuber development.
Liberal application of nitrogen resulted in heavy vine
growth which led to low yield and poor quality tubers
(Samuels, 1967). Knavel (1971} could notice a  highly
significant correlation betwsen nitrogen application and vine,

dry matter.

Potassium played a significant role in enhancing the
shoot dry matter production at 21 and 64 DAP in the first
season but no difference was noticed in the second segson.
In both these observations, 75 kg ha_1 was superior to 25 kg
na~} while 75 kg and 50 kg remained on a par. As ky and Kk,
lgvels of potash remained on a par it is probable that 50 kg
ha-1 is sufficient to produce enough vegetative growth for
optimum tuber production. The dry matter of shoots attained

the maximum towards harvest. This may be due to the

continued absorption of potassium and the’ uninterrupted
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growth of vines. Mukhopadhyay et al . (1993) repor ted
increased shoot dry matter in sweet potato with advance 1In

age.

The interaction effect of irrigation x nitrogen as wsll
as nitrogen x potassium were significant at certain stages of
cbservation. The combination of different lsvels of nitrogen
with irrigation at full CPE during tuber initlation and/or
tuber maturity phase and the combination 75 kg ha_? N with

different levels of potash were the superior combinations.

Dry matter of fibrous roots

The fibrous root production was significantly enhanced
by scheduling of irrigation in beoth the ssasons, wherein
providing full CPE during tuber initiation and/or tuber
maturity phase malntained its superiority over  inducing
stress during tuber initiation phase. The high amount of dry
matter observed in the above treatment could be attributed to

the fairly high supply of water which promoted the growth of

fibrous roots.

The influence of nitrogen in modifying the dry matter of
fibrous roots was visible at all the stages of ocbservation
wherein higher levels registered their superiority over lowsr

levels. Applying 75 kp ha—l produced significently higher
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s
dry matter of fibrous roots as compared to 50 kg ha_l which

in turn was superior to 25 kg haél. Enhanced rate of
application of nitrogen leads to an increased uptake of
nitrogen. This is made possible by an gffective root system
that proliferates into the soil. Tsuno and Fujise (1968)
repor ted an increase in dry weight of rootlets by the

application of nitrogen in sweet potato.

Potassium application also favoured the formation of
more fibrous roots. As compared to the lowest level ‘of 25 kg
ha”t, the highest level of 75 kg ha™ ' was superior interms of
fibrous roof production. Even though, the difference between
50 and 75 kg haﬂi was not significant in all the situations,

in many instances the superlority of the highest 1level was

visible.

The interaction effect of irrigation x nitrogen was
pronounced at 63 and 84 DAP in the first season and at 21 DAP
in the second season. Providing full GPE during tuber
initiation and/or tuber maturity phase coupled with the
highest 1level of 75 kg ha l N was superior to that of
inducing moisture stress during tuber initiation phassa
supplemented with 25 kg ha_1 N, Thus, root growth could be

enhanced by Increasing the supply of water and nitrogen.
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5,11 Tuber dry matter

The dry matter production of tubers showad remarkable
improvement by scheduling of irrigation espécially in the {first
season. In the second season, however no significant variation In
dry matter of tuber was observed at 63 DAP and at harvest. Under
all situations, providing full CPE at tuber initiation and/or tuber
maturity phase was far superior to providing stress during tuber
initiation ©phase. Indira and Kabeerathumma (1888} observed that
the tuber yield was considerably reduced when stress was imposed
during tuber initiation phase (10-30 DAP) in the lysimeter studies.
Bouwkamp (1989) stated that the increased storage root dry weight
was assoclated with the percentage of water in the vines near full
turgor.

On a close examination of the data on the number of tubers
plant—l. it can be noted that providing stress during tuber
initiation phase resulted in significant reduction in number of
tubers plant -1. Since the number of tubers directly influence the
sink capacity, any reduction in the number of tubers may decide on
the dry matter production of tuber. Bhagsari (1990) from his study
on source-sink relationship observed that the yleld of many
genotypes was limited by the lack of storage root sinks and the
traslocation of photosynthates to the storage roots. -

The dry matter production of tubers showed that, except at

harvest in the first season, the levels of nitrogen played a
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“significant role in altering the dry matter where 75 kg ha-1
registered its superiority over 25 kg ha—1 though it remained on a
ﬁar with 50 kg ha-l. In the second season, significant difference
was observed only at two stages i.e., at 63 DAP and at harvest
wherein 50 and 75 kg ha_1 remained on a par and superior to 25 kg
ha_l. The maintenance of an optimum leaf area at higher levels of
nitrogen in the earlier stages of tuber development would have
produced more photosynthates that resulted in the production of
high dry matter in tubers. At the highest level of nitrogen. the
uptake of nitrogen was also maximum and this would have led to an
excessive top growth. In an overgrowing community, the average
active period of the 1leaf is short and result in inefficient
production. This 1is one of the probable reasons for maintaining
the same level of dry matter under 50 kg and 75 kg ha_1 of nitrogen
supply . QOommen (1989) also falled to observe any significant
improvement in the dry matter of tuber by applying nitéogen at 100
kg ha ' over that of 75 kg ha™T.

Potassium failed to record any significant improvement iIn
tuber dry matter production except at harvest In the second season
wvhere 75 kg ha—1 was supericr to 25 kg ha_l. The dry ~matter
content of tuber was reduced in the experiment of Constantin et al.

{1974) as the level of potash was Increased from 0-140 kg ha_l

Nair (1987) did not notice any influence of potassium on the dry



5.12

164

matter production of sweet potato. Mukhopadhyay et al . (1953)

reported a decrease in tuber dry matter by the addition of potash

@100 kg ha ! either as basal or split dose.

Total dry matter production

Dry matter production of the plant was very much influenced
by the irrigation schedules except.at harvest in the second season.
Supplementing full CPE at tuber initiation and/or tuber %@aturity
phase were far superior to inducing moisture stress during tuber
Initiation phase. Tuber initiation phase could be considered as a
critical stage of growth in sweet potato (Indira and Kabeerathumma,
1988). Oommen (1989) also reported that the maximum dry matter
production was in plots that received IW/CPE ratio of 1. Increased
absorption of nutrients and a favourable sink formation consequent

on stress free condition could have resulted in more dry matter

production.

Application of nitrogen favoufably influenced the dry matter
production at all stages of growth. Nitrogen at the highest level
of 75 kg ha -1 registered 1ts superiority over the lowest level.of
29 kg ha-l. The level of 50 kg ha—1 maintained its superiority
over the level of 25 kg ha-1 except at 21 DAP in the second

season. Except at harvest, in the first season and at 70 DAP

in the second season, 73 kg ha-1 maintained its superiority over
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Sngfhaqt. This would have resul ted in a significant 1mpr0vément
* in the leaf, shoot and fibrous root dry matter preoduction which
in turn influenced the total dry matter productian . When the
concentration of nitrogen is high in the plant, more of the dry
" matter produced is distributed to.the aerial parts throughout
the growth period. At the highest level of nitrogen, the uptake
of nitrogen was also maximum and that might have led to an

excessive top growth.

The 1increase in LAI above an optimum at the highest level of
N would have led to mutual shading of the canopy thereby
parasitising on the assimilates intended for storage root
genlargement. One of the reasons for a decrease in tuber yield at
the highest 1level of N supply may be attributed to this
phenomenon. Such a reduction in tuber dry matter at the highest
level of nitrogen is in conformity with the findings of Samuels

(1967), Tsuno (1981) and Oommen (1989).

Significant improvement in the dry matter production of the
plant was not seen by the different levels of potassium.
However, at two stages in the first season and at one stage in
the second season, the highest level of 75 kg ha~!

registered its superiority over the 1lowest level of

25 kg ha L. Again, the significant superiority of the
g
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highest level over the middle level was apparent in the first
Season. The lack of steady response to added potassium may
be attributed to its fluctuating influence on leaf and shoot

dry matter production.

The interaction effect of irrigation x nitrogen was
noticed at 21, 42 and 84 DAP in the first season and at 21
and 63 DAP in the second seasoﬁ. Under all the situations,
providing full CPE at tuber initiation and/or tuber maturity
phase supplemented with 75 kg ha -1 was superior to inducing
stress during tuber initiation phase and supplementing with
25 kg ha—1 N. Irrigation and nitrogen play a significant role
in modifying the plant growth leading to an increased dry

mater production.
5,13 Tuber bulking rate

The tuber bulking rate which is an expression of the
dry weight gain of the tuber showed that inducing stress
during tuber initiation phase had an adverse effect
particularly during the early part of tuber development. The
poor tuber yield recorded in this irrigation schedule may be
attributed to the LAI and insufficient sink for the storage
of sufficient assimilates in the developing tubers. Bouwkamp

(1989) stated that increased storage root dry weight was
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associated with the percentage of water in the vines at full
turgor. Oommen (1989) observed an Increase in tuber bulking
rate at IW/CPE ratio of 0.75 as compared to the ratio of 0.50

throughout the growth phase.

The influence of nitrogen in modifying the tuber
bulking rate was apparent between 21-42, 63-84 and 84 DAP and
harvest in the firsg season and between 42-63 DAP,6 84 DAP
and harvest in the second season. The highest level
of nitrogen at 75 kg ha ' was significantly superior to
25 kg ha_l except between 84 DAP and harvest. In two
observations, 75 kg ha-l was significantly superior to 50 kg
ha™* while in one instance 50 kg ha™! was significantly
superior to 75 kg ha Y. Thus, it may be noted that the
nitrogen dose of 75 kg and 50 kg were exerting an overlapping
influence on tuber bulking rate. Oommen (1889) reported that
though the tuber bulking rate was the highest at 100 kg 1'1::1-jL

N, it was on a par with 75 kg ha -1 n one season while a

reverse trend was notlced in the other season.

Potassium application could not modify the tuber bulking

rate at any stage of crop growth.



5.14

168

Length of tuber

The length of tuber failed to be influenced by
irrigation schedules. Thlis 1is probably due to the phasic
stress imposed during tuber initiation phase (10-30 DAP) and
the uniform supply of water upto 80 DAP. Tuber development
begins 30 days after plantiné and hence, it goes without
saying that the irrigation schedules imposed may not have any

effect in influencing the length of tuber.

Nitrogen played a significant role in influencing the
length of tuber and steady increase was noticed by enhanced
supply of nitrogen from 25 kg to 75 kg ha-l. An increase In
length of tuber with an increase in the levels of nitrogen
was noticed by Oommen (1989} when the moisture supply was

adequate to maintain proper growth of the plant.

Potassium did not modify the length of tuber to any
appreciable extent In both the seasons. The influence of
potassium 1is more or less related to the girth of tuber by

way of increased translocatlon of assimilates to the

developing tubers.
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5.1% Girth of tuber

The girth of tubsr was not 1nf1uenceq by scheduling of
irrigation. The tuber initiation pﬁase which falls between
10 and 30 days after planting decides on the number of tubers
to be produced plant-l. The flow of assimilates to the
developing tubers starts after -tuber intlation where there 1s
no variation in moisture supply. Oommen (1989) could not

notice any influence of iixrigation on the girth of tuber.

Nitrogen supply influenced the\girth of tuber vwherein
application of 50 kg ha -1 recdrded significantly higher
girth as compared to the application of 75 kg and 25 kg
ha ~Y. The girth was the lowest when the nitrogen level was the
highest. Nair (1972) reported a decrease in girth of tuber
with increase in supply of nitrogen from 50 to 100 kg ha
Similar were the observations made by Nambiar gi al.
(1976) and Kim (1984) who reported a reduction in root
development ﬁith increased supply of nitrogen. Oommen (1989}
reported a decrease in girth of tuber when the level of
nitrogen was increased from 50 to 100 kg ha—l. It may be
noted that almost a reverse trend was noticed in the case of

length of tuber with increasing supply of nitrogen.

1)
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The influence of potassium was significant wherein
application of 75 kg ha -1 .ecorded the maximum girth and
remained superior to the lowest level of 25 kg ha -1 potash.
The absence of significant superiority over 50 kg ha -1 may
be attributed to the fact that in summer the leaching 1loss
will be minimum. The positive role of potassium ' on tuber
development of sweet potato .was highlighted by several
workers 1ike Fujise and Tsuno (1862) and Wang (1875). Hahn
and Hozyo(1984) reported that potassium is needed for rapid

cambial activity in the tuber In which starch is stored.

The 1interaction effect of nitrogen x potassiumn was
significant wherein 50:50 and 50:75 remained on a par and
registered their superiority over other combinations. The
combination, 50:25 resuited in the production of thin tubers
in both the seasons. An N:K ratio of 1:1 or 1:1.5 favoured a

better source activity and sink efficlency as compared to
It

the ratio of 1:0.5.
5.16 Mean tuber weight

The mean tuber weight was found to be modified by the
irrigation schedules considerably. Providing full CPE during

tuber 1initiation and/or tuber maturity phase significantly
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enhanced the mean tuber weight as compared to inducing stiress
during tuber initiation phase. Oommen {1989) reported " that
the mean tuber weight was minimum in plots receiving
irrigation at IW/CPE ratios of 0.25. An analysis of the
tuber bulking rate also revealed that the bulking rate was
maximum when full CPE was provided at tuber initiation phase
as compared to moisture stress induced during the same
period.

Varying the levels of nitrogen and potash did not in any
way influence the mean tuber weight. The weight of tuber is
governed by the length and girth of tuber. 1t ' has been
observed that Increased levels of nitrogen modified the
length " of tuber positively resulting in a decrease in girth
of tuber. The influence of potassium is felt more on the
girth of tuber. Such a negative relationship between length
and girth of tuber has contributed to the non-significance of

tuber welight by varying ' the levels of nitrogen and potash.

Total number of tubers

The total number of tubers which include both marketable
and second grade tubers was significantly higher in plots
recelving irrigation at full CPE  during tuber initiation

and/or tuber maturity phase. The tuber initiation commences
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at 8 days after planting and extends upto 20 days {from
planting (Indira and Kurlien, 1977). Indira and Kabeerathumma
(1988) further studied the 1influence of irrigation in
lysimeters and stated that the period between 10 and 30 DAP
is critical as regards irrigation to sweet potato is
concerned. Thus, it 1s evident that any stress imposed
during the tuber initiation phase will adversely affect the

number of tubers plant-l which act as sink.

Varying the supply of nitrogen significantly influenced
the number of tubers wherein both 75 kg and 50 kg were on @
par and significantly superior to 25 kg ha_l. Mandal et al-
(1971) and Nambiar et al-(1976) observed an increase in
number of tubers by the application of higher doses of
nitrogen. Tsuno (1981), Nawale and Salvi (1984), Bourke

(1985) and Oommen (1989) also observed an increase in number

of tubers consequent on increase in supply of nitrogen.

Potassium application also influenced the number of
tubers plant-1 and the maximum was noticed at 50 kg ha_l.
which was on a par with 75 kg 'ha“1 and significantly
superior to 25 kg_ha_l. Knavel (1971) reported that the
number of tubers plant_l was influenced more by potassium

than by nitrogen.
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The interaction effect of nitrogen X potassium was also
significant in both the seasons indicating that both nitrogen
and potassium favour the production of more number of

tubers plantul.
5,48 Number of marketable tubers

The number of marketable grade tubers plz;mt-1 showsed a
significant improvement when irrigation was given at full CPE
during tuber initiation and/or tuber maturity phase. As
already discussed, tuber initiation would have been
unfavohrably affected when moisture stress was imposed during

tuber initiation phase {Indira and Kabeerathumma, 1988).

varying the supply of nitrogen did neot influence the
number of marketable tubers plant-l. Nitrogen is expected to
influence the sink capacity by {nfluencing the total number
of tubers plant-1 but need not necessarily be the grade‘ of
tuber. Knavel (1971) observed that .the nitrogen content of
the medium greatly influenced the size of tubers while the

-1 ‘
number of tubers plant remained unaffected.

The influence of potassium in altering the number of
marketable tubers plamt-1 was visible in the second season

vhere the medium level of 50 kg ha~ ! was superior to 75 and



5.19

174

25 kg ha—l. As already discussed, potassium is necessary for
the translocation of assimilates and 1its accumulation in
tubers. Hammett et al.(1984) found that the marketable tuber
yield were higher in plots receiving higher rates of

potassium application.

The 1Interaction effect of nitrogen X potassium was
significant iIn the second season where 50 : 50 was on a par
with 75 : 75 and significantly superior to other
combinations. Thus, 1t may lead to the 1logical conplusion
that to get more marketable grade tubers, nitrogen gnd potash

application should be balanced and moderate.

Total tuber yield

The total tuber yield as influenced by schedul ing of
irfigation remained significant wherein providing full CPE at
tuber initiation and/or tuber maturity phase was superior to
inducing stress during tuber intiation phase. Irrigation had
a marked influence on the total number of tubers produced
plant-1 (Table 26). As the number. of tubers plaqt—l is a
deciding factor on tuber yield, it may be expected that the
tuber yield will be significantly enhanced by an incérease in
the number of tubers plant—l. Pushkaran et al » (1878)

reported that the tuber yileld was positively correlated with
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the number of tubers plant-l. The stress imposed during

tuber initiation phase may have reduced the number of tubers
plant_1 as the turgidity of the leaves were adversely

affected for the free movement of assimilates.

Varying the supply of nitrogen from 25 to 50 kg ha™t
significantly enhanced the total tuber yield. Applying 50 kg
ha~l! recorded the maximum tuber yield followed by the
application of 75 kg ha—l and both remained significéntly
superior to 25 kg ha~!. Nandpuri et al . (1971) reported an
increase 1in tuber yield of sweet potato when the dose of
nitrogen was increased from 28 to 56 kg ha-l. However, when
the nitrogen level was increased to 84 kg ha"1 there was a
slight increase In vegétative growth with a corresponding
reduction in tuber yield. The excess leaf production at the
highest 1level of nitrogen might have led to poor light

reception and lower photosynthetic activity leading to

reduced tuber yields at 75 kg ha_l.

Significant yleld Increase as a consequence of nitrogen
fertilization was observed by Mac Donald (1963) who also
reported a decrease in tuber yield by excessive nitrogen
application. Nair (1972) observed that sweet potato failed

to produce increased tuber yields over the application of 50
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kg ha-1 in a fertilizer trial involving three levels of
nitrogen ranging from 50 to 100 kg ha™t. Jana (1982)
reported that added nitrogen may reduce the tuber yileld of
sweet potato by Increasing the vine yield. Prasad (19839)
obtained maximum tuber yield in sweet potato by applying

nitrogen at 50 kg ha *.

Potassjum also played a significant role in influencing
the total tuber yield in both the seasons. The level of 50
kg ha-1 reglstered the maximum and remained on a par with 75
kg ha ™t maintaining their superiority over 25 kg hat.

Potassium is known to be essential for the synthesis and.
translocation of carbohydrates to the underground roots which
is considered to be one of the most important physiological
activities of root crops. Potassium significantly affects
the actilvity of starch synthetase (Murata and Akazawa,
1968) so0 that an early application of potassium to Increase
the activity of the enzyme in the tuberous roots will often

result in higher tuber yield.

The beneficial effect of potassium nutrition in
enhancing the tuber yield of sweet potato was reported by
workers such as Fujise and Tsuno (1962) and Villareal (1982}.

Bourke (1884) opined that potassium Influenced the tuber
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yield through an increased diversion of dry matter to the

tubers.
¢

The interaction effect of nitrogen x potassium was f ound
to be significant in both the seasons whereas irrigation x
nitrogen and irrigation x potassium were significant in the
first ssason only. Application of nitrogen and potash both
at 50 kg ha_1 remained on a par with 75 : 75 and 75 : 50 and
retained their superiority ovér other combinations. Hence,
applications of nitrogen and potash at 50 kg 'ha-l may be
considered optimum for sweet potato grown as a catch crop in
rice fallows during the summer season. Nair and Vimala
(1990) suggested an NPK dose of 50:37.5:50 to realise
economic retuns from sweet potato. Applying full CPE at
tuber initiation and/or tuber maturity phase with 50 kg ha-1
of nitrogen or potash was supserior to applying 1/2 CPE during
tuber initiation phasé with 25 kg ha_1 nitrogen or potash.
Therefore, it may be concluded that providing full CPE during
tubef jnitiation and/or tuber maturity phase with 50 kg ha-1

each of nitrogen and potash are optimum for sweet potato in a

:rice based cropping system.

5.20 Marketable tuber yield

The results presented in Table 29 showed significant
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variation in marketable tuber yield in both the seasons by
schedul ing of irrigation. Inducing moisture stress during
tuber initiation phase resulted in significant reduction in
marke table tuber ylield. Providing full CFE at tuber
initiation and/or tuber maturity phase recorded significantly

higher tuber yield and both were on a par.

In a survey conducted in 26 countries, Lin et al. . (1983)
came to the conclusion that drought is the most important
ablotic factor that depressed the tuber yleld. Varughese et
al.(1987) and Oommen (1989) also obtained highest yields in
sweet potato by the application.of Iirrigation water at IW/CPE

ratio of 1.2 and 0.75 respectively.

Moisture stress induced during tuber initiation phase
resulted in significant reduction in the number of marketable
grade tubers thereby resulting in lower tuber yield. Indira
and Kabeerathumma (1988) in their lysimeter studies reported
a significant reduction in tuber yield as a consequence of
water stress induced during tuber initjiation phase. Bouwkamp
(1989) stated that reduced mid-day wilting increased tuber
yield 1in high yielding genotypes due to an increase in net
photosynthesis and partitioning of assimilates to the storage
roots. Thompson gt al .(1992) observed an 1increase in

marketable tuber yield until a total water application of 76%
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of pan evaporation was reached.

[y
*

Application of nitrogen at 50 kg ha_l recorded
significantly superior yield as compared to 25 kg ha'1 and
remained on a par with 75 kg ha-l. The total tuber yield as
well as marketable tuber yleld were the highest at 50 kg ha_1
which reveal that sweet potato responds favourably to

moderate supply of nitrogen at 50 kg ha~t particularly in

summer rice fallows.

The yield of sweet potato depends more on the extent of
assimilate translocation and accumulation in the roots.
Assimiliation, in turn depends on the extent of assimilating
surface. The influence of nitrogen in 1increasing tﬁe
assimilate surface (leaf arsa) of plant 1is well known.
Increase Iin 1leaf area with increase in nitrogen level was
observed in this study also. The vegetative characters like
length of vine, number of branches plant_1 and number of
leaves 1:)1ant_1 were significantly increased by the highest
level of nitrogen (70 kg ha_l]. The excessive vegetative
growth as a result of nitrogen application beyond a certain
level might have caused a reduction in tuber yisld. Morita

(1970). Nair (1972}, Jana (1982), Kim (1984) and Oommen

(1989) have also reported that high rates of nitrogen
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application resulted in luxuriant vegetative growth at the

expense of tuber yield.

Application of potash showed significant response
wherein 50 kg ha~} recorded the highest yleld and the 1lowest
yield by 25 kg ha-l. However, increasing the dose of potash

1

above 50 kg ha ~ did not result in a significant increase in

tuber yield. The girth of tuber was found to be maximum at
the highest level of potassium. Hammett et al.(1984) found
that the marketable tuber yields were higher at higher rafes
of potassium application. Bao et al(1985) observed that

potassium fertilizer was very effective in increasing the
yield of sweet potato by increasing both the number of tubers
and the ratio.of large/small tubers. Potassium Influenced

the tuber yield through an increased diversion of dry matter

to the tubers (Bourke, 1885).

The interaction of nitrogen x potassidm was visible 1in
both the seasons. Both 75:50 and 50:50 remained on a .par and
were significantly superior to 25:25. Fujise and Tsuno
(1962) observed that combined application of nitrogen and
potassium resulted in considerable increase in yield of sweet
potato. Nair (1987) and Varughese et al - (1987) reported

that a fertilizer dose above 50 kg ha~! of nitrogen and

potash failed to record any appreciable iIncrease in tuber
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- yield. Therefore, 1t may be concluded that applying
irrigation water at full CPE during tuber initiation phase
and nitrogen and potash at 50 kg ha-1 each 1s beneficial to

get optimum yield of marketable grade sweet potatoes:

5,21 Vine yleld

The data on vine yield presented in Table 32 did not
show any significant variation due to schedul ing of
irrigation. Providing full CPE at tdber ({nitiation (120-30
DAP) and/or tuber maturity phase (80-100 DAP) did not bring
about any significant difference in top growth at harvest.
Since all the plots were receiving an uniform supply of water
between 30 and 80 DAP, restricting the supply of water at the
early and late stages of plant growth may not have any

significant effect on the vegetative growth.

Application of nitrogen remarkably increased the vine
yield in both the seasons. Vine yield was highest at 75 kg
ha ' nitrogen and lowest at 25 kg ha"l. The vine yield is
determined by the length of vine, number of branches and
number of leaves plant—l which were all significantly
enhanced by nitrogen supply in the present study. Simjlar
increase in vine yileld due to higher dose of nitrogen

application had been reported by Samuels (1967}, Morita
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(1970), Knavel (1971) and Nair (1972}. Feliciano and Lopez
(1976), Tsuno (1981) and Oommen (1989) also reported that
higher rates of nitrogen tended to increase top growth In

sweet potato.

Potassium did not influence the vine yileld to any
appreclable extent. It was observed that vine length and
number of branches blant"l were not modified by varying the
levels of potassium and except at 63 DAP the number of leaves

plant-; was also not influenced by potassium nutrition.

~Potassium plays an important role 1n improving the

¢

photosynthetic activity and translocation of carbohydrates to
the developing tubers rather than accumulating carbohydrates

in the aerial parts.

Utilization index

The utilization 1index or tuber efficiency observed
during both the ssasons were significantly influenced by
scheduling of irrigation. Providing full CPE "during tuber
initiation and/or tuber maturity phase recorded éignificantly
superior Ul as compared to inducing stress duriné tuber
initiation phase. The tuber yileld was significantly
influenced by scheduling of irrigation whereas the vine yield

did not show any effect. Therefore, it has to be expected
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that the utilization index will also follow the same pattern
as that of tuber yield as it is root:shoot ratic on fresh

welght basls (Obigbesan, 1973}.

Varying the supply of nitrogen significantly influenced
the UI in both the seasons. The UI was the highest in 25 kg
and lowest in 75 kg ha-l. As already discussed, increasing
the level of nitrogen resulted in excessive growth of ﬂines
without a corresponding increase in tuber yield leading to

low UI.

Potassium supply failed to modify the UI to any

appreciable extent in both the seasons.

The interaction effect of nitrogen x potassium was also
found to be significant wherein the combination of 25:25
recorded the highest Ul and the lowest by 75:25. A high
proportion of nitrogen as compared to & low level of
potassium favoured the growth of aerial parts 1eadiﬁg to low

tuber efficiency.

5,23 Harvest index

The harvest index presented in Table 33 show significant
superiority of treatments that were recelving irrigation at

full CPE during tuber initiation and/or tuber maturity phasé
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in the first season. However, no significant superiority in
harvest index could be noticed in the second season. It may
be noted that the tuber yield, in general, was better in the
first season as compared to the second season as a

consequence of favourable rains received towards harvest.

Nitrogen supply significantly influenced the harvest
index in both the seasons. Application of nitrogen at 25 kg
ha-1 recorded significantly higher harvest Index as compared
to that of 50 kg and 75 kg ha-l. \ Though, theré was no
significant difference between 50 kg and 75 kg ha * in the
second season, 950 kg ha_1 was significantly superior to 75 kg
ha“1 in the first season. This 1is attributed to the
excessive vegetatlve growth as a result of increased nitrogen
supply. Tsuno and Fujise(1968) concluded that to secure high
yields of tuber, nitrogen application should be moderate 1in
order to regulate the growth of tops at the expense of tuber
devel opment. Jana (1982) also reported a decrease in tuber
yield with a corresponding increase 1in vine yield by the
application of heavy doses of nitrogen. Bhagsari and Ashley
(1990) reported that the harvest index of the genotipes

varied from 43 to 77% in the first season while 1t ranged

from 31 to 75% in the second season.
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Potassium supply influenced the harvest index 1in the
second season though there was no effect in the first season.
The highest level of 75 kg ha~! recorded significantly higher
harvest index as compared to the lowest level of 25 kg ha_l.

However, there was no significant difference between 50 kg
and 75 kg ha_l. Potassium 1s egsential for the synthesis and
translocation of carbohydrates from the tops to the roots.
Tsuno (1981) reported that dfy weight of tuber 1in plots
receiving high potassium was 20 percent higher'than that of
control plots while the dry weight of tops showed no
difference which indicated that higher levels of ‘potassium

promoted only tuber growth.

Cooking quality

The tubers contained more dietary fibre in plots that
received irrigation at full CPE during tuber initiation
and/or tuber maturity phase. However, as regards taste and
texture, no definite trend could be noticed. Thompson et al-»
(1992) reported that sensory evaluation for appearance,
flavour, texture and preference of cooked flesh reached thelr
highest values near the irrigation amount giving max imum

yield.

As regards nitrogen supply, application of nitrogen at
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50 and 75 kg ha ™t produced more dietary fibre in tubers which
were sweet 1in taste and soft in texture. The plots that
received nitrogen at 25 kg ha_1 produced non-fibrous tubers
with medium taste and texture. Bradbury (1989) reported an
fncrease in dietary fibre content after cooking owing to the
formation of some starch which was resistant to enzymatic

action.

Application of potassium at 75 kg ha_1 resulted in the

production of non-fibrous tubers which were medium in taste

and texture.

Starch content

Starch content of the tuber observed at harvest showed
no significant variation due to schedul ing of 1rrig;tion. In
both the seasons, the starch content ranged from 19.26 to
19.65% on fresh weight basis. The quantity of water applied
during a major part of the plant growth period (30-80 ‘DAP)
remained same in all the treatments. The variation 1méosed
between 80 and 100 days also geis vitiated by the f{requent
rains received during the tuber maturity phase. Hence there
is no drastic difference in the quantity of water applied
after 30 days of planting. As tuber development and tuber

maturity phases fall in this period, it 1is expected that
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there is a constant supply of assimilates to the developing
tubers. As starch is the main component in the assimilates,
it leads to the logical conclusion that the starch content

remains almost same under variocus irrigation schedules.

[}

Nitrogen application significantly influenced the starch
content in both the seasons. Application of nitrogen at the
rate of 50 kg ha™l was superior to 25 and 75 kg ha™* and both
remained on a par. Tsuno and fujise (1968) reported that for
producing tubers of high starch content, nitrogen application
should be moderate in order to prevent excessive development
of tops at the expense of tuber growth. ' Increase in starch.
content of tuber by nitrogen nutrition had been reported by
several workers like Mandal et al.(1971), Bartolini (1982),

Oommen (1989} and Mishra et al{1992).

The starch content of tuber was significantly influenced
by potassium wherein the highest level of 75 kg ha ' was
significantly superior to the medium level of 50 kg and
lowest level of 25 kg ha-l. The beneficial effect of
potassium on this quality trait can be attributed to the well
known role of potassium in the carbohydrate synthesis and
metabolism. Fujise and Tsuno (1962) reﬁorted' that higher
potassium dose might have. increased the potassium level in

the leaves which in turn might have accelerated the
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photosynthetic activity of leaves resulting in high starch
accumulation in roots. Ashokan and Nair (1984), Sharafuddin
and Voican (1984) and Oommen (1888) observed that higher
doses of potassium significantly increased the starch content
of sweet potato tuber. High K and top dressing with K
prbmoted translocation of photosynthates to the tubers (Xie
et al. 1989). Patil et al .{1990) reported an Increase in

protein, starch and reducing sugars in sweet potato by K

nutrition.

The interaction effect of nitrogen X potassium was
significant in the second season where 50:50 recorded the

max imum starch content and the lowesi by 25:25.

Sugar content

The sugar content of the tuber was not modified by
scheduling of irrigation as in the case of starch content.
The reasons for the lack of response to irrigation in
modifying the starch content of tuber is also appiicable to

that of sugar content.

Nitrogen supply significantly influenced the sugar
content whersin 75 kg na~ ' recorded the maximum and remalned

-1
on a par with 50 kg ha and both retained their superiority
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over 25 kg ha Y. Mishra et al.(1990) observed an increase in
sucrose content of tuber by the enhanced supply of nitrogen

from 40 to 120 kg ha™T.

Increased rates of potassium application sigﬁificantly _
enhanced the sugar content wherein the highest level of 75 kg
ha~ recorded the maximum In both the seasons. It remained
on a par with 50 kg ha_1 in the first season but maintained
the superiority in the second season. The lowest levél of 25
kg ha“1 recorded the lowest sugar content in tuber. Nair et
al. (19763 reported a significant increase in sugar content by
enhanced rate of K application. Bao et al . (1985) on an
analysis of 392 experiments came to the conclusion that
potassium fertillizer improved the starch and sugar content of
sweet potato. Patil et al.(1990) reported an increase in

reducing sugars by the enhanced application of nitrogen and

potash.
Nitrogen uptake

The uptake of nitrogen by vines and tubers were observed
at an Interval of 35 days from planting. Irrigation
schedules influenced the uptake of nitrogen by vines at the
time of harvest in the first season and at 70 DAP 1in the

second season. Nitrogen uptake by tubers was significantly
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influenced by irrigation schedules in the first ssason but
without any effect on the second season. Inducing stress
during tuber initiation phase had an unfavourable effect on

nitrogen uptake as compared to providing full CPE’'- during

tuber initiation and/or tuber maturity phase.

An analysis of the dry matter distribution indicates
that both the leaf and shoot dry matter. were significantly
higher in plots receiving full CPE during tuber inftiation
and/or tuber maturity phase as compared to inducing stress
during tuber initiation phase. The data on fibrous root dry
matter and tuber dry matter also fellowed the same trend.
All these might have influenced the N uptake. The 1nfluence
of added levels of nitrogen by vines and tubers showed
significant difference at all stages of observation. The
highest dose of nitrogen at 75 kg ha~* recorded the maximum
uptake at all stages of observation and the lowest at 25 kg

ha T,

Over the stages, there was a conspicuous decline in
nitrogen uptake by vines, especially between 70 . DAP and at
harvest. One of the probable reasons responsible fo; this
decrease in nitrogen uptake is the senescence of leaves and
leaf fall as seen from the dry matter. Translocation of a

gsignificant portion of nitrogen stored in vines +to the
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developing tubers might have occurred which is evident from
the more or less linear 1ncrease in nitrogen uptake by tubers
over the stages. However, absorptlon of nitrogen from soil
continued at a fairly fast rate till harvest as 15: evident

from the steady increase in total nitrogen uptake.

The uptake of nitrogen by varying thé supply of
potassium from 25 to 73 kg_ha—1 did not show any significant
difference except at 70 DAP where 75 kg was superior to 2b kg
ha—l. Though, potassium varies the dry matter content of
‘leaves, shoots and fibrous roots at certain stages. the
significant superiority did not follow a particular trend.

Uptake of nitrogen by vines and tubers almost followed the

same trend by applying varying levels of potassium.
5,28 Phosphorus uptake T

The uptake of phosphorus by vegetative parts showed
significant improvement by scheduling of irrigation only at
harvest in the first season. However, as regards the uptake
of phosphorus by the tubers, irrigation schedules exerted a
significant improvement especially in the first season.
Providing full CPE at tuber initiation and/or tuber maturity
phase was superior to inducing stress during tuber initiation

phase. The general lack of response in the second season may
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be due to a considerable build up of soil phosphorus bhesldes
1ts uniform application to all plots. However, quantity of
uptake of phosphorus was rather very low as compared to the

uptake of nitrogen and potassium.

Varying the supply of nitrogen significantly influenced
the wuptake of phosphorus by plants in both the seasons. In
the case of tuber of the plant, except at harvest 1in the
first season and at 70 DAP in the second season, nitrogen
supply significantly influenced the phosphorus uptake. This
may be due to the syﬁergestic effect of nitéogsn on
phosphorus. Application of nitrogen at the highest lavel of
75 kg ha ' resulted in significantly higher uptake of
phosphorus as compared to the lower levels of 50 and 25 kg

ha-l.

The uptake of phosphorus was not influenced by varying
the 1levels of potassium either by vines or tubers. at any
stage of observation. The effect of potassium on the dry
matter production of tuber, shoof and leaf was not stable as
seen earlier vhich might have led to a non-significant uptake

of phosphorus.
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5.29 Potassium uptake

The uptake of potassium by vines was not significantly
altered by irrigation schedules at any stage of crop growth.
However, the uptake of potassium by tubers was influenced‘ by-
scheduling of irrigation except at harvest in the second
season. In the first season, providing full CPE at tuber
initiation and/or tuber maturity phase rscorded significantly
higher uptake as compared to stress induced during tuber
initiation phase. In the second season, providing full CPE
‘during tuber initiation phase was superior to the above two.
Enough soill moisture that permits the uninterruﬁted growth of
fibrous roots help in the effective absorpiton of potassium.
The results presented 1in Table 19 clearly indicate that
providing full CPE at tuber initiation and/or tuber maturity
phase resulted in a significant improvement in the dry matter

production of fibrous rocts which might have contributed to

higher K uptake.

The effect of nitrogen In influencing the potassium
uptake was marked at any stage In the case of vines.
Nitrogen at 75 kg h?-l was significantly superior to both 50
kg and 25 kg ha -1 except at 70 DAP in the second season
wvhere 75 kg and 50 kg remainsd on a par. Under all the
situations, °‘the dose of 50 kg was superior to 25 kg ha_l.

Potassium uptake by tubers was influenced by nitrogen supply
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at 35 and 70 DAP in the first season and at harvest in the
second season. In all the three observations, . the higher

levels were significantly suberior to the lower levels.

Potassium uptake by vines and tubers was also 1ﬂf1uenced
by varying the levels of potassium. The potassium uptake by
vines showed significant superiority at 70 DAP and at harvest
in the first season and at 35 and 70 DAP in the second
season. Under all the situations, application of 75 kg ﬁﬁ_l
was significantly superiorwto 25 kg ﬁa-l. Potassium uptake
by tubers was significantly improved at 70 DAP and at harvest
in the first season and at 35 DAP and at harvest in $the
second season. Application of potash at 75 kg ha_1 was
significantly suﬁerior to 25 kg hal. Sekhon and Singh
(1982) reported that tuber crops removed substantial amounts
of potash from the soil. Hammett et al.{1984) ocbtained a

positive response in root potassium content to increased

rates of potassium application.

Available nitrogen content

Available nitrogen content of the so0il was not

influenced by scheduling of irrigation. The amount of water

-applied to the soil particularly during tuber initiation

phase was equal to the amount evaporated from an open water
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surface. This means that thse amount of water applied 1is less
than that required to mest the evapotranspirational
requirement of the crop. Moreover, irrigation 1s provided
once in four days and as such the quantity of water appllied
per 1irrigation was not enough to encourage leaching 1loss.
The difference in the removal of nitrogen in the early stage
of development (10-30 DAP) with a LAI of less than unity may

get compensated in the remaining period of plant growth.

An imprgvement in nitrogen status of the soil was noticed
after the harvest of the first season crop. Application of
nitrogen af' the highest level maintained a  significantly
higher .nitrogen content in the soil. Howsver, a depletlion in
available nitrogen content of the soil was noticed by the
application of nitrogen at 25 kg ha-l. Rajendrén et al.
(1971) observed an increase in the available nitrogen content
of soil by the application of 100. kg ha_1 nitrogen to
cassava. QOommen (1989) reported an increase in available
nitrogen content of the soil by the application of nitrogen
at 100 kg ha -1 to sweet potato. However, no increase in

avallable nitrogen content of soil was observed after the

second sedason Ccrop.

Applying different doses of potassium had in no way

influenced the available nitrogen content of the soil. A
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perusal of the data on the effect of different levels ‘of
potassium on the uptake of nitrogén indicate that potassium
had no Influence. Since the crop removal is not
significantly altered, it is to be expected that there may

not be much variation in the available nitrogen status of

the soll.
Available phosphorus

The available phosphorus content of the soil did not
show any significant variation due to the imposition of
different irrigation schedules. The uptake of phos phorus py
vines and tubers were rather low and did not follow a
specific pattern. Since the uptake 1is very low, the
available phosphorus content of the soil may not show much

variation to reach the level of significance.

Varying the levels of nitrogen from 25 to 75 kg ha-1
influenced the available phosphorus content of thelsoil. The
available phosphorus content was highest in plots receiving
25 kg ha-l nitrogen and the lowest in plots receiving 75 Kkg
nitrogen. A perusal of the data on uptaké of phosphorus will
clearly reveal that the uptake was the highest 1in plots

1

receiving nitrogen at 75 kg ha ~. This in turn has reduced

the soil status of phosphorus in plots receiving the highest
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dose of nitrogen.

Applying differeﬁt doses of potash did not in any way
influence the available phosphorus content of the soll. It
may be noted that varying the levels of potassium could not
influence the uptake of phosphorus to any gppreciable extent.
The lack of significant variation In the amount of phbsphorqs
removed by the plant under different levels of potash would
have resulted in almost uniform status of available
phosphorus in the soil. Nair and Mohankumar (1878) reported
an increase in avallable phosphorus status of the soil afier
applying 1lime for sweet potato. Since all the plots other
than the control plots received 500 kg ha"1 lime prior to
planting, the available phosphorus content of the soil after
the harvest of sweet potato would be definitely higher than

the 1initial status. Further, as the uptake is low, a build

up of phosphorus is expected.

5,32 Available potassium

The avallable potassium content of the soll Hid not
indicatse any definite trend as regards schedul ing of
irrigation. However, inducing stress during tuber initiation
phase has a marginally higher soil potassium content. This

may be due to the low uptake of potassium in this particular
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treatment. Oommen (1989) also observed a reduction in
available potassium content of the soil when the IW/CPE ratio

was increased from 0.25 to 1.00 on sweet potato.

Applying nitrogen at different levels significantly
influenced the available potassium content of the soill. The
highest values were recorded in plots reéeiving nitrogen at
25 kg ha -1 and the lowest in 75 kg ha -1 plots. Plots that
received nitrogen at the 1lowest level had resulted in
significantly lower uptake as compared to plots receiving
higher levels of nitrogen. The available potassium status of
the soil was high in plots that recorded a low uptake of

[y

potassium.

‘The available potassium content of the soil showed a
definite improvement by increasing the levels of potassium
application. Available potassium content of the soll was
high in plots that received the highest level of potaséium.
This would have happened due to the proportionately lower
uptake of potassium as compared to its -availability under
high levels of potassium supply. Mohankumar gt QLL (1971),
Rajendran et al.(1972) and Oommen (1989) —have reported
increase 1in available potassium content of the soil by the

application of higher levels of potassium.
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5,33Fisld water use efficiency

Field water use efficiency presented in Tables 46 and 47
revealed that 1in ©both the seasons, maximum values were
recorded by applying full CPE at tuber initiation and/or
tuber maturity phase. Applying full CPE at tuber initiation
and tuber maturity phases recorded the maximum value of 26.63
kg ha~! mm™! in the first season while applying full CPE
during tuber initiation phase recorded the maximum in the
second season. The amount of water received by the above two
schedules were same In the first season and slightly
different in the second season because of the rains recelved
during the later phase of plant growth. However, 1inducing
strqss during tuber initiation phase registered the lowest
water use efficiency though the amount of water applied was
less. This clearly indicates that tuber initiation .phase is

critical as regards irrigation.

Application of nitrogen at 50 kg ha_1 recorded
significantly higher water use efficiency és compared to 25
kg ha_1 though 1t remained on a par with 75 kg ha_l. It may

be noted that the tuber yield was highest at 50 kg ha ! N.
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Potasslium applied at 50 kg ha"1 recorded the maximum
water use efficiency which remained on a par with 75 kg ha 1
in both the seasons. ﬁowever. there was no significant
difference betwsen 25 kg and 75 kg ham1 in the second season.
Therefore, it may be concluded that potash applicat#on may be
restricted to 50 kg ha ! for attaining high water use

efficiency.

Interaction effect of nitrogen x potassium was
pronounced in both the seasons where the combination of 50 kg
each of N and K resulted in the maximum water use efficiency
in both the seasons. Thus, the application of nitrogen and

potash at 50 kg ha_1 each result in high water use efficiency.

Economics of sweet potato cultivation

The economic analysis pfesented in Table 49 brings out
the net income perhectare obtained by growing sweet potat& as
a catch crop in summer rice fallows. The main effects of
irrigation schedules, nitrogen levels, potash levels and the
interaction effects of irrigation x nitrogen and nitrogen

potassium are also presented.

Irrigating sweet potato at full CPE during tuber
initiation- and/or tuber maturity phase resul ted in

significantly superior net returns as against providing 1/2
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Table 49. Net income (Rs. ha )

o a o - T WA e e e e EEE ek i el e R A AN ek ek e AN A A A S

Treatments Net ingome Interaction Net incgme Interaction Net ingqme

(Rs ha ) (Irri x (Rs ha ') (Nitrogen x (Rs .ha
Nitrogen) Potassium)

11 11139 ilnl 10031 nlkl 9448
1, . 8071 i,n, 12350 nqyk, 9372
13 11230 iln3 11219 nlk3 8992
SE 293 iznl 7951 nzk1 o 9639
CD 814 iznz B639 nzk2 | 13275
n, 9271 12n3 8028 nzk3 10440
n, 11118 13n1 9831 n3k1 9048
ng 10254 13n2 12365 nak2 10254
SE 264 igng 11514 ngkq 11459
CD 862 SE 293 Package 89542
kl 9379 CD 842 SE 458
k2 10967 -—- ——— CD 1493
k3 10297 —_—— ——— -_— _—
SE 264 - -——- - -

CD 862 -—— - - —_——
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CPE during tuber initiation phase. The difference 1in net

return is to the tune of Rs. 3068/~ to Rs. 3129/~ per hectare.

Application of nitrogen at 50 kg ha_1 recorded the
maximum net return which maintained the superiority over the
levels of 75 kg ha™'! and 25 kg ha~l. Thus, the amount of
nitrogen may be restricted to 50 kg’ ha_l for realising
economic returns from sweet potato.

Potassium supply at different levels also exer tad
significant variation in net income. The maximum net income
was from plots receiving potash at 50 kg ha™! followed by the
application of 75 kg ha_l. Both the above 1levels ware
significantly superior to the lowest level of 25 kg ha T.
Thus, the application of potash at 50 kg ha_l is sufficient

to realise economic returns from sweet potato grown as a

.catch crop in summer rice fallows.

The iInteraction effect of irrigation x nitrogen and
nitrogen x potassium were also found to be significant.
Providing irrigation at full CPE during tuber initiation
and/or tuber maturity phase with 50 kg haf-1 N was on & par
with providing full CPE at tuber Inltiatien phase aﬁd tuber

maturity phase with 75 kg ha-l and was significantly superior

to others in terms of net income.
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As regards the application of nitrogen and potash,
applying 50 kg l'ual_1 each was significantly superioF to all
other combinations. Though, the recommended package yilelded

" almost identical tuber yields as compared to the NK
combination of 50:50, the net returns realised was for less
because of the high cost of FYM. It may, thus be argued, that
for realising the maximum net returns, without impairing the
productivity of the soil. sweet potato may be grown as a
catch crop in summer rice fallows by applying 50 kg hn_1 onch
of nitrogen and potash with 500 kg ha-l lime. FYM may be
avoided altogether and supplemented with an appropriate

quantity of phosphorus which will not lead to its build up in

the soil.
5,35 Benefit-cost analyslis

The benefit-cost analysis presented in Table 50 show
that irrigating at full CPE during tuber initiation and/or
tuber maturity phase resulted in more benefit as compared to

providing 1/2 CPE during tuber initiation phase.

As regards, the supply of nitrogen, applying nitrogen at
50 kg ha-1 was more beneficial as compared to the level of 75
kg and 25 kg ha_l. Potassium supply at moderate level i.e.,50

kg ha_l potash benefited more as against the level of 75 kg
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Table 50. Benefit-cost analysis

___________________________________________________________ = e—

Benefit-
cost ratil

, Interaction
(Irrigation {Nitrogen x
x nitrogen) potassium)

Benefit-
cost ratio

Benafit- Interaction

cost ratio

Treatments

14 1.85 ijny 1.78 nyky 1.74
i, 1.64 in, 1.95 nyk, 1.74
13 1.84 iln3 1.86 n4 kg 1,70
SE 0.017 iony 1,65 ny kg 1.75
CD 0.066 1,0, 1.69 n, Ky 2.03
ny 1.73 izn3 1.63 n, kg 1.81
n, 1.86 13n1 1.76 n3k1 1.70
ng 1.79 ian, 1.94 nak, 1.78
SE 0.020 1,04 1.87 naky 1.88
CD 0.066 SE 0.022 Package 1.62
ky 1.73 CD 0.064 SE 0.035
ky 1.85 -——- - CD 0.114
Kq 1.80 -—- - —— —_——
SE 0.020 - -—- - -

o ——— t . v S b e U N N W e G e S e e e W SR P AN ED Em E S m G M M s e o A S M M S S e S e e s
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and 25 kg ha”t.

The interaction effect of irrigation x nitrogen and
nitrogen x potassium were also significantly altered.
Supplying irrigation water at full CPE QUring tuber
initiation and/or tuber maturity phase with nitrogen at 50 kg

ha was superior to other combinations. Applying nitrogen

and potash at 50 kg ha ' each resulted in the highest benefit

cost ratio of 2.03.



SUMMARY



6. SUMMARY

The salient findings are summar Ised below.
Length of vine

Providing irrigation at full GPE during tuberlinitiation
phase resul ted in a significant improvement in vine length.
The length of vine was profoundly influenced by enhanced rate

of nitrogen application.
Number of branches plant—l

Nitrogen application at higher rates resulted in the
production of more branches plant_l. Irrigation schedules

and potash levels failed to record any influence.
Number of leaves plant’

Supplementing with full CPE of irrigation vwater dyring
tuber initiation phase produced more leaves pl.':m'c'-1 as
compared to providing 1/2 CPE during the same period.
Increased rates of nitrogen supply favoured the production of
more leaves plant"1 whereas potassium did not exert a steady

influence.
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Leaf area index

The LAI was maximum in plots that received irrigation at
full CPE during tuber initiation phase. N substantially
influenced LAI, higher levels being significantly superior to
lower levels. Higher levels of potassium also influenced the

LAI favourably.
NAR and CGR

The NAR was highest in plots irrigated with * 1/2 CPE
during tuber Initiatlon phass. Both NAR and CGR were high in
the early stage of growth and decreased towards harvest.
Increased rates of N supply decreased the NAR whereas no
definite trend could be observed on GGR. Higher 1evels' of

potassium had a favourable influence -on NAR and CGR.

Specific leaf weight

Specific 1leaf weight was significantly higher in plots
receiving irrigation at 1/2 CPE during tuber initiation
phase. Enhanced supply of nitrogen reduced the specific leaf

weight while potassium had no definite influence.
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Dry matter production

The dry matter content of leaves, shoot, tuber and
fibrous roots were significantly enhanced by providing full
CPE during tuber initiation phase. Increasing the level of N
also influenced the dry matter partitioning wherein higher
laevels resulted 1In the production of more dry matter in
aerial parts. Nitrogen application at 50 kg ha-1 resul ted in
similar dry matter production as compared to 75 kg hd_l N.
Increased rates of K application favoured the production of

more dry matter in leaves, shoots and fibrous roots in one

season.
Tuber bulking rate

Tuber bulking rate showed a positive trend under
irrigation at full CPE during tuber iniffation phase.
Nitrogen levels at 50 and 75 kg ha > hed an overlapping
infiuence on tuber bulking rate and both remained :superior to

25 kg ha =.

Length and girth of tuber

The length and girth of tuber failed to be influenced by
irrigation schedules. An increase In length and a

corresponding decrease in girth were noticed at enhanced rate
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of nitrogen supply. The girth of tuber: was maximum at 75 kg

ha_1 potash while potassium did not exert any influence on

the length of tuber.

Mean tuber weight
_ $
Providing irrigation at full CPE during tuber initiation

phase was superior to 1/2 CPE in influencing the mean tuber

weight. Varying the levels of N and K did not influence the

mean tuber welight.
-1
Number of tubers plant

The number of tubers plan‘c—1 showed - a significant
improvement by providing irrigation at full CPE during tuber
initiation phase. Increased rates of N supply influenced the
total number of tubers plant_1 whereas no effect wﬁs noticed
on the number of marketable tubers. Application of potassium

at medium leveliie., 50 kg ha_1 promoted the production of

more tubers.
Tuber yield

Tuber yield was significantly influenced by Iirrigation
wherein providing full CPE during tuber initiation phase
produced superior yield of total and marketable grade tubers.

Tuber yield was maximum at the nitrogen dose of 50 kg ha_1
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Application of potash-at 50 kg na~t also resulted in the

production of maximum tuber yield.

Vine yleld

Irrigation schedules had no influence on vine yield at
harvest. However, N influenced the vine yield wherein

application of 75 kg ha—l resul ted in significanfly higher

yield and the lowest by 25 kg N.
Harvest index and utilization index

Irrigation at full CPE during tuber initiation phase
resulted in significantly high HI and UI. Application of N
at 25 kg ha-jL resul ted in high HI and UI. Though., potassium:
did not influence the UI, HI was significantly higﬁer when

potash was applied 875 kg ha~! in the second season.

Starch and sugar contents

The starch and sugar contents of the tuber were not
modified by irrigation schedules. Starch and sugar contents
were significantly higher when N was applied @ 50 and 75 kg
ha”1 respective}y and lowest at 2b kg ha-l. Applying
potassium at 75 kg ha_l resul ted in highest starch and sugar

content of tubers.
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Cooking quality

Cooked tubers contained more dietary fibre Ithat were
irrigated at full CPE during tuber initation phase. As
regards N supply. a dose of 50 or 75 kg ha-‘:IL produced tubers
that were sweet in taste and soft In texturs. Application of

potassium at 75 kg ha-1 produced non-fibrous tubers.
Uptake of nitrogen

The uptake of N was influenced by irrigation .schedules'
where the vines and tubers showed a progressive increase in
uptake under full CPE provided during tuber jinitiation phase.
Over the stages, there was a conspicuous decline in wuptake
of N by vines whereas an increase in the uptake DYy tubers
which suggest that cons iderable N is translocated to the
developing tubers and a signﬁicant‘increase in the total

uptake of nitrogen as & result of enhanced nitrogen supply.

Uptake of phosphorous

Irrigation schedules did not influence the uptake of P
py vines and tubers. However, application ©of N at the
highest level resul ted in maximum uptake of P by vines and

tubers. Potassium had no influence on P uptake.
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Uptake of pptassium

Potassium uptake by vines was not influenced by
irrigation wherseas applying full CPE during tuber initiation
phase accumulated more K in tubers. Nitrogen application at.
the highest Jeveli.e., at 75 kg ha~! resulted in the maximum
uptake of K. Applying potash at 50 or 75 kg ha_llresulted in
maximum uptake of K by vines and tubers as compared to 25 kg

Iha'l.

Available nitrogen content

Irrigation schedule in any way. did not 1influence the
available N content of the soil. Application of N at higher
ievels maintained a favourably higher N status in the soil
after the harvest of first crop. though no definite trend
could be visible after the second crop. Potassium

application did not influence the N content of the soil.
Available phosphorus content

The available P content of the sail did not show any
variation due to scheduling of irrigation. However, varying
the N supply influenced the avallable P content where the
maximum was in plots receiving N at 25 kg ha-l. Applying

potash at different levels had no influence on available P
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content of the soil. However, a build up of P as compared

the initial status was seen in all plots.

Available potassium content

Schedul ing of irrigation did not modify the avallable

to

K

content. Nitrogen supply modified the available K content

wvherein plots that received 25 kg ha_1 recorded the highe
and the lowest by plots that recelved 75 Kkg ha~*
Available K was highest in plots that received the highe

dose of potash.

Irrigating at full CPE during tuber initlation phase
and restricting the supply of water at later stages of

crop growth increased the tuber yleld and net returns
from sweet potato grown as a catch crop in summer rice
fallows. Nitrogen and potash may be applied @& 50kg ha~

each along with an  appropriate quantity of phosphorus which
will not lead to its build up in seil. Farm yard manure
may be avoided altogether and  supplemented with lime @

500kg ham1 to improve the efficiency of applied nutrients.

st
Nl

st

Abbreviations: ASI, Agricultural Situation in India; CIP,
International Potato Centre; CTCRI, Central Tuber Crops
Resgarch Institute; DAP, Days After Planting; FAO, Food
and Aqricultuze Organisation.
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Appendix I Weather parameters during the first season (1990)

ziigi Period Te?gggature R.H(%) sunshine - Evaporation Rainfall
planting Max. Min, (hrs). (rorn ) (rn )
1 8.3.90-14.3.90 33,2 :24.6 63.5 9.3 46.2 -
2 15,3,90-21,3,90 32.7 23.6 64.3 8.5 38.5 -
3 22.3.90-28.3.90 33,0  24.8 69.8 10.1 40.6 -
4 29,3,90-4.4.90 33,7 25.2 63.1 10.5 46.2 -
5 5.4,90-11,4,90  33.5 25.0 66. 6 8.1 41,3 12.4
6 12.4,90-18,4,90 32.9 25.9 73.9 6.1 39.9 5,2
7 19.4.90-25.4.90 33.4 26.1 65.7 10.5 45,5 -
8 26.4.90-2,5,90  33.7 25.5 73.1 8.9 44,1 15,4
S 3,5.90-9,5.90 32.5  25.1 74.3 6.8 41.3 © 29.5
10  10.5.90-16.5.90 .32.1 24,56 79.2 6.4 33,6 19,0
11 17.5.90-23.5.90 30.6 23.3 84,3 2.9 29.4 ~ 228.9
12 24.5.90-30.5.90 29.9  23.9 §9.7 5.7 28.0 53.0
13 31.5.90-6.6.90  29.5 24.0 §3.9 3.6 22,4 56,9
14 7.6.90-13.6.90 29.8  23.4 84.6 5,0 28.7 49.7
15  14.6.90-20,6.90 30.0 5.0 87.8 8.3 30.1 34.6




Appendix II Weather parameters during the second season (1991)

aftor Period TERES T® Rumtw) Swshine Evaporstion Rainfall
planting Mazx. Min,

1 22,2.91-28,2,91 32,0 23,1 72.4 9.4 37.8 -
2 1,3,91-7,3,91 31.6  23.3 79.1 8.5 ° 30.8 5.2
3 8.3.91-14.3.91 31,9 23.8 76.5 9,3 39,9 ~
4 15.3.91-21,3,951 32,5 23,9 74,8 10.2 41.3 -
5 22.3.91-28,3,91 32.9 25,4 74.1 7.8 42,0 -
6 29.3.91-4.4.91 32,0 24,7  82.1 6.6 28.7 17.6
7 5,4,91-11,4,91 33.4  25.0 77,8 9.6 38.5 17.90
8 12,4,91-18,4,91 33.7  25.1 76.6 8.3 30,8 59.4
9 19,4,91-25,4,91 33.7  26.5 72.5 8.6 35,7 13,8
10 26,4.91-2.5.91 33.3  25.6 81.4 10.0 30.1 49.2
11 3.5.91-9.5,91 33.8  26.2 75.0 9.8 39.9 -
12 10,5,91-16,5,91 33.5  26.1 77.8 8.4 30.5 11.8
13 17.5.91-23.5.91 32.8  25.6 80.5 9.4 24,5 24,9
14 24.5.91-30,5,91 32.8 25,9 78.9 6.3 30.8 16.0
15

31.5.91-5,5,91 29.56 24.1 92.6 . 1.8 9.0 226,9

II



ABSTRACT



ABSTRACT

A field experiment on sweet potato was laid out in the
rice field fallowed during summer season at the
Instructional Farm, College of Agriculture, Vellayani. The
study was intended to work out the irrigation schedule and
fertilizer practice for sweet potato grown as a catch croﬁ
during the summer season of 1980 and 1391. The experiment
was designed to economise the use of irrigation water as well
as fertilizers by inducing phasic stress at certain phases of

plant growth which are considered critical for sweet potato.

The field experiment was laid out in a strip plot design
replicated thrice with irrigation in horizontal strips and
fertility levels In vertical strips. Irrigation water at
full CPE was given during tuber initiation phase (10-30 DAP),
full CPE at tuber maturity phase (80-100 DAP) and full CPE at
tuber initiation and tuber maturity phases. The crop
received 1irrigation at 1/2 CPE during the rest of the period
of plant growth. Nitrogen and potassium were applled @ 25,
50 and 75 kg ha-1 and a uniform dose of P,0g @ 50 kg ha_1 and
lime @ 500 kg ha ! were applisd. A control plot that
received NPK @ 75:50:75 kg ha Y and FYM @ 10 t ha © was

maintained for treatment comparison.



Growth characiers were recorded at an interval of 21
days from planting and it was observed that: providing
irrigation at full CPE during'tuber initiation phase resulted
in significant Increase in vine length and number of leaves
plant—l. Enhanced rate of application of nitrogen promoted
the growth of vines, number of branches plant"1 and number of
leaves produced plant—l. Potéssium did not exert any
influence on these growth characters.

Growth analysis studies showed that the LAl was maxlmum
in plots that received irrigationlét full CPE during tuber
ijnitjation phase. Nitrogen substaﬁtial&y influenced the LAI,
higher levels being significantly suéerior ta the lower
levels. Higher levels of potassium also inflﬁenced the LAIL.
The NAR and specific leaf weight were the highest in plots
that received irrigation at 1/2 CPE during tuber "initiation
phase. Both NAR and CGR were high in the early stage of
plant growth and decreased towards harvest. Increased rates
of nitrogen supply decreased the NAR and specific leaf weight
whereas no definite trend could be observed on CGR. Higher
levels of potassium had a favourable Influence on NAR and
CGR.

The dry -matter of leaves, shoots, fibrous roots and
tubers were significantly enhanced by providing full CPE

during tuber initiation phase. Increasing the level of



nitrogen, influenced the dry matter in the aerial parts. The
influence of K on dry matter production was not conslisteant.
Tuber bulking rate showed a positive trend under irrigation
at full CPE during tuber initiation phase. Nitrogen levels
at 50 and 75 kg ha-1 had an overlapping influence on tuber
bulking rate and both remained superior to 25 kg ha L.
Schedul ing of irrigation did not exert any influence on
the length and girth of tuber. However, an increase in the
length and a corresponding decrease in the girth were noticed
at enhanced rates of nitrogen supply. The number of tubers
plant-1 showed a significant improvement Dy providing
irrigation at full CPE during tuber initiation phase. The
total number of tubers plant-l was increased by high rates of
N, but did not influence the number of marketable tubers.
Application of K at 50 kg haa—1 promoted the production of
more tubers. Tuber yield was significantly influenced by
irrigation vwherein providing full CPE during tuber Jinitiation
phase resulted in superior yleld of both total and marketable
tubers. Tuber yield‘ was maximum at 50 kg ha-1 each of
nitrogen and potash. . Vine yield was significantly enhanced

by higher rates of appl ied nitrogen. ¢

The harvest index and utilization index were enhanced

by the application of irrigation water at full CPE during



iv

tuber initiation phase. Application of N at 25 kg ha~*
resul ted in the production of high starch content whereas the
sugar content was increased upto the highest level of 75 kg

ha~t.

The uptake of‘niﬁrogen by vines and tubers showed a
progressive increase while the uptake of potassium showed an
increase by applying full CPE during tuber initiation phase.
Application of higher levels of nitrogen invariably promoted
thé uptake of N, P and K by the plant. Application of potash
at 50 or 75 kg ha! also resulted in higher uptake of

potassium.

The fertility status of the soill did not show a
positive trend by scheduling of irrigation. The plots that
received the lowest dose of nitrogen, invariably recorded the

highest level of available phosphorus. Available potassium

content was also high 1n plots that received higher rates of

potash.

Irrigation at full CPE during tuber initiation and/or
tuber maturity phase recorded significantly higher water use
efficiency and net returns as compared to inducing stress
during tuber initiation phase. Nitrogen and potash both at
50 kg ha_1 recorded the maximum water ﬁse efficiency and net

returns from sweet potato cultivation.
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