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ABSTRACT

PHYSIOLOGICAL ANALYSITS OF GROWTH AND YIELD OF WHFEAT
AS INFLUENCED BY FERTILITY LEVELS

By
BHASKAR DAULAT MESHRAM
A candidate for the degree
of
MASTER OF SCIENCE (AGRICULTURE)

Mahatma Phule Krishi1 Vidyapeeth,
Rahuri 413 722

1997
Research Guide Prof B P Deore
Department Agriacultural Hotany (Plant Physaiology)

A field trial entaitled "Physioclogical analysis of
growth and yield of wheat ag infleunced by fertail:ity LEVEL3",
was conducted at Instructionel Farmw, Department of Botany,
Central Campus, Mahatma Phule Kraishi Vidyapeeth, Rahur:i, Dist

Ahmednagar (M 5 ) during Rabi season of 1993

An experiment was  laid out  1n 3 Factoriyal
Randomised Block Design (FRBD) wath four replications In
this experiment, three varieties with two fertilizer levels

were used

The obgervations on different morphological
characters, dry matter studies, days required for dafferent

growth stages, growth functions, post Tharvest sastudies and
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chemical analysis of plant parts as well as so011 analysis

before and after the crop were recorded

The studaies revealed significant differences have
been observed 1in most of the observations but i1nteractions
found not significant in some cases

It can, therefore, be concluded that the yield of
wheat can be 1ncreased with increase in the fertility level
The 1influence varied with varieties, fertilizers and thear
concentrations. Thus, fertilizer level 100 60 60 NPK kqg/ha
gave Thigher grain yield than fertailarer level 50 30 25 NFK
kg/ha This 1increase 1in yvield was mainly because of the
imcrease 1in yield contributing attributes, such as productive

tai1llers, number of ears per plant and thousand grain weight









1 . INTRODUCTION

Wheat (Traiticum aestaivum L.) 1s one of the most

widely cultivated rabi cereal of the world and India It is
an i1mportant staple food of the two third world's population.
It 1is called as the king of centrals in temperate world, as
well as, 1t 1s egually important in the semi-tropical regions
of India In India, wheat 1s eaten in various forms and make
a large contrabution to the calories and protein available to
human beings than any other cereals Recently wheat 13 Dbeing
used for processed food products and the demand for these
products 1s 1increasing very fast. Besides staple fcocod for
human beings, wheat straw 15 alsc used as a cattle feed 1in our
country Wheat contains more protein (8~-12 %) than other
cereals and also 1t contains niacin and thiamine. "‘Gluten’

present in wheat 1s very essential for backers

Growing of wheat in India began very early in the
prehistoric times and it seems that 1ts centre of origin 1is
South western Asia. Tt 1s belived that Aryans brought wheat
grains to India, since then it has been cultivated in 1India.
A turning point came in the history of wheat in 1963 with the
introductaion of dwarf, photosensitive, high yielding maxican
wheat breeding material developed by Nobel Laureate, Dr
Norman E Borlag In Rabi, 1964 these varieties were tested
at 155 locations under all India Co-ordinated wheat

Improvement Project, where Larma Rajo and Sonora-64 out

TV = ~H208
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yvielded local tall wheat varieties. As a result in 1965 both
these varieties were released for general cultivation in wheat
growing areas of India. After some time these varieties were
replaced by amber seeded high vyielding varieties like
Kalyansona and Sonalika In 1970, triple dwarf varieties were
released and since then so many dwarf varieties have Dbeen
evolved for cultavation in different agro-climatic zones 1n

India

In India, area under wheat cultivation was 230 63
lakh hectares in 1987-88 which increased to about 232 62 1lakh
hectares in 1991-92 and production rose very vrapidly from
461.6% lakh tonnes in 1987-88 to about 550.87 lakh tonnes 1in
1991-92 (Anonymous, 1992-93). In Maharashtra, the final area
forecasted during 1993-94 was 733 thousands hectares and
tentative area during 1994-95 was 750 thousand hectares
Final forecasted production during 1993-94 was 1056 thousand
tonnes The area under wheat crop in India was 23644 thousand
hectares and 1n Maharashtra 1t was 781 thousand hectare during
1991-92 which was only 3 3 per cent The total production in
India was 8,46,303 thousand tonnes and i1n Maharashtra i1t was
78,937 thousand tonnes which was 9 3 per cent (Anonymous,
1994-95) . By consideraing population hazzards, the Malthus
theory of “The population' touch to the mind He stated that

the food grain increases arithmatically (1,2.3) while the



population 1increases geometrically (2,4,8,16) so, to supply
the food for these population there 25 need to minimise the
research gap 1 e the gap between theorotical yield potential
estimated by production physiclogists and the highest vyield
obtained so for on & research farms by using high vielding

dwarf varieties and optimum levels of fertilizers

Crop vield 1s a net result of various closely
interlinked metabolac processes of the plant and analysis of
which therefore invoclves various physiological processes The
economic Yield can be considered as the weight of an organ or
a substance harvested from a plant and as such forms only a
little production of its total dry matter Understanding the
control of economic vyield 1n physioclogical terms need
knowledge of which part of system of the crop acts as the
socurce of the dry matter for economic yield It 21s also
obvicus that understanding the factors influencing
photosynthetic efficiency and further partitioning of the dry
matter produced between economically useful and other parts of
the plants and lastly the dependence of the whole gsystem on

environmental factors, would assume great significance

Stability of development of each genotype in

various environment implies the physiclogical adjustment and



the capacity of such adjustment 1s the property of that
genotype This capacity of individual 1s changed with change
in environment such as different fertaility levels (Soi1l, aar
moisture and nutrient status}, light and temperature (minimum
and maximum) being supplied Thus, each genotype react
differently with different cultivation practices and crop
management such as sowing time, depth of sowing, seeding rate

and spacing, nutrient supplied etc.

Yield of wheat 1s dependent on two grain vield
components 1.e. the effective number of ears per unit area and
the grain weight per ear Both these components are further
indirectly or directly dependent on the number of other
characters like grain number per ear, grain size, survival
percentage of tillers, number of fertile spikelets etc All
other characters remaining constant increase in any one or

more of them will increase the yield

In cereals, as in many crops, plant density i1s the
most mmportant vyield determining factor which can be
manipulated to attain the maximum production from an unit
area Besides plant density, adequate fertilization of
nitrogen and phosphorus 1s most important Among the wvaraious
factors affecting the yield of the crop, nitrogen, phosphorus
and potassium application can be considered as one of the

important factors 1in determining the vyield potential of



variocus dwarf wheats The reduction of ear size or limit to
ear number per unit area at the time of harvest with
1ncreasing plant population 1s expected to be due to
nutritional and/or translocational limat Different optimum
N, P, K doses of fertilizer per hectare for maximum wheat
yvield have been recommended by different workers They have
further reported that this response varies with different

varieties

It 1s necessary further to study the causes of
reduction 1in the vyield with increase or reduction 1in the
fertilizer levels Analysis of physiclogical parameters will
heilp to solve this A study of plant types viz , different
varieties of wheat crop 1s also necessary in this regards. It
is also important to assess how far fertilizer status of plant
influence the translocation of photosynthates from
assimilating organs to the developing grains as well as
vegetative part (biological vield) and alsc to evaluate the
interactions between genotypes and fertality levels, sc as to
increase the economical yield as well as biological yield wath

nutritional value of the vield improvement in wheat

Farlaier workers attempted to study the
morphological characters. According to Thorne (1966) the most
obvaious character likely to gives large grain vield 21s the

sample leaf area after ear emergence The research on the



physiology of grain vield 1n cereals was focused wupon the
productive capacity of photosynthetic system during grain
filling and perticular interest has been centred around the
capacity of the ear to use assimilates. These facts
emphasized the need to study the effaiciency of dry matter
production with the nutrients available and differential
nutrient uptake as shown by the concentration or total content
of the element 1n shoots. These studies are of (great
significance for better elucidation of responsiveness of any
variety in terms of physioclogical determinants

The 1increase i1n wheat production and average per
hectare vield was responsible because of introduction of high
vielding dwarf varieties of wheat and fertailizer level
influence the crop In view of these considerations the
present studies "Physiological analysis of growth and yield of
wheat as influenced by fertility" levels were undertaken and
the main objectives being as below
1 To study the physiclogical basis for varietal

differences in yielding ability among genotypes.
2. To study the dry matter production and its

partitioning in different plant parts.

3 To study the growth functions of different
genotypes.
4. To study the effect of fertilizers on physiological

parameters.
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2. REVIEW OF LITTERATURE

Majority of research workers have observed that
wheat varieties differ from each other 1i1n respect of
physiological characters namely, height of plants, tilleraing,
leaf area and number of leaves etc It has also been reported
that yield contributing characters such as productive tillers,
number of grains per ear, spikelets per ear, length of ear and
1000 grain weight differ from variety to variety in the same
species However, these differences lead to the differences
in vield due to the influence of various fertilaity levels.
Therefore, attempts are made to summerizes the lJiterature on
differences 1n varietal characters and effect of fertilaizer

levels in respect of growth and vield of wheat crop

21 Growth studies
Langer and Liew (1973) reported that nitrogen
application had a large effect on the leaf area duration (LAD)

but the grain/leaf ratio was dipressed

Khalifa (1973) carried out the growth analysis and
indicated that the variation in the grain yield was mainly a
reflection of the effect of the treatments on leaf area
duration (LAD) after ear emergence Early nitrogen
application effectively increased LAD by 1increasaing LAI toward
the time of emergence, while late nitrogen had very laittle

effect on LAI and consequently on LAD after ear emergence



Ray et al (1989) studied the response of wheat and
barley to nitrogen and reported that wheat plant height and
spike length and barley plant height were greatest with 220 kg

nitrogen

Silberbush and Laips (1991) studied the potassium,
nitrogen, ammonium/nitrate ratico, the sodium chloride effect
on wheat growth in pot culture They reported that taller
number/plant was correlated with dry matter vyield and

increased with nitrogen concentration of NH4+ NO3_ ratio

2.2 Dry matter studies

Srivastava and Mehrotra (1975) stated that proper
combination of fertilizers with high vielding varileties
occupies a unigue place Maximum absolute quantity of
nitrogen was obsorbed between seedling and late tillering
stage, while the absclute quantity of dry matter production
was maximum between flowering and milk stage Varieties
showed more marked variation i1n the rate of growth in dry
matter production during reproductive phase. Thus, 32 per
cent of the total dry matter was recorded Dbetween flowering
and milk stage in Sonalika when Kalyansona and UP-303 had
occumulated only 24 per cent and 26 per cent, respectively
At late tillering stage, more than 50 per cent of the total
nitrogen was taken up while only 22 per cent of the tctal dry

matter had accumulated



Blum (1985) reported that the differences Dbetween
varieties and between species in total ear carbon exchange
rate (CER) and transpiration were associated largely with
differences 1n ear surface area rather than with the rate per
unit area Rates of CER and transpiration per unit area of
ears were 40-80 per cent of these flag leaves depending on
species The contribution of awns to total ear CER depended
largely on total awn surface area/ear, rather than on CER per
unit awn area Awns contributed about 40-80 per cent of the
total spike CER depending on the species but only 10-20 per
cent of the spike transpiration It was concluded that a
large proportion of awns in the ear is a drought adoptive
attribute 11n these cereals, for which tetraploid wheat

exceeded haxaplcid wheat.

ZHU et al {1986) studied the physiological
parameters 1in relation to premature senescence 1n winter and
they observed that nitrogen content per unit leaf area,
nitrate reductase activity of the main flag 1leaf, harvest
index, daily 1000 grains weight increament and root activity
were measured during premature senescence in three winter

wheat cultivars

Gehl et al (1990) studied the effects of
incremental nitrogen fertilization on grain vyield and dry

matter accumulation of six spring wheat cultivars in Southern
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Manitoba. They reported that N application 1increased the
grain and straw yields of cultivars The predominant factor
affecting the N response and harvest index of each cultivar

dependent on available soil moisture

Papakosth and Gagionas (1991) concluded that
greater the amount of dry matter and nitrogen accumulated
before anthesis, higher the translocation rate of dry matter
to grain and greater the risk of net nitrogen 1loss at
maturaty

Martan et al (1991) studied the dry matter and
nitrogen relocataion in T. agestivum as affected by nitrogen
levels and taimings of application They reported that sapike
fertailaity wvalues and the caryopsis dry matter accumulation
pattern were calculated and 1t was observed that grain vield
per stem was affected by number of differentiated values
during the preanthesis period rather than by caryopsis weight
because of existance of a physiologaical limit to caryopsais
storage capacity. An optional crop nitrogen status was the
decisive factor at the preanthesis stage for ovule
differentiation, while post anthesis N status determine the
number of caryopsis set 1n each 1inflorescence and the
availability of assimilates Higher N content of rachis and
glumes 1in late fertilized plant suggested an apportunity for
improving N relocation to the grain by enhancing s1nk

capacity
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Belda et al. (1992) studied the mineral nutrition
of wheat organ and crop stage relationship. They reported
that fertilizer treatment affected plant dry weight
consistently from anthesis onwards, 90 kg N/ha and calcium
gave the highest dry weight. Dry matter vyield increased by 77
to 172 per cent during anthesis and by 32 to 45 per cent post
anthesis depending on site The leaf dry weight dereased with
leaf age and positicon, between anthesis and post anthesis. The
flag 1leaf dry weight decreased by 23 to 25 per cent
Regression analysis was used to model the relationship between
different organ weight 1in the same or consecutive growth
stages The frequency of highly significant relationship was
higher during anthesis and shooting than during tillering,
post anthesis and harvesting stages. Plant dry weight was
more closely related to the weights of flag leaf and second
youngest 1leaf than third youngest leaf weight The total
plant weaght was strongly related to ear and grain weight at
post anthesis and harvesting It was suggested that weight of
the youngest leaf at anthesis was a suitable indicator of
biomass and could be used as a reference in the vrelationship
between biomass and mineral content expressing the nutritional

status of plant

Chand and Tomar (1992) carried out the experiment
to study the effect of farm yard manure (FYM) and availability

of phosphorus to wheat in soi1ls of different physicchemical
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properties. They reported that the dry matter vield, shoot
phosphorus concentration and P uptake by wheat in the control
increased with increase in the available P but decreased wath
increase 1in CaC03 content The application ¢of P and FYM
significantly increased the dry matter vield and the
concentration and uptake of P by wheat shoot, but the
magnitude of the response varied with the soil manures and P
fertilizer supplimented each other The farmer was more
effective in retarding P fixation and at low rate of P

application

2 3 Days required for different growth stages

Donnelly (1984) conducted the experaiment on
physiological studies related to grain vield in winter wheat
and he observed that loss of green colour from all ear parts
was the best indicator of the time of maximum grain dry weight
in winter wheat. Grains at different position in the ear
generally reached maximum dry weight within the same day
Grain yield depends on sources of assimilates other than earvr
during the final stages of growth, since net ear
photosynthesis reached zero prior to maximum grain dry weight
Lower vielding cultivar with lower shoot survival 1nvested

more 1in large shoots which fail to produce ears

Sibony and Pinthus (1988} studied the floret

initiation and development in spring wheat and they reported



that the 1inter spikelet variation in the total number of
initiated florets was rather small However, the number of
florets at advance stage of development, as well as the number
of grains was highest i1n central spikelets i1n which florets
initiated first The floret initiation did not proceed beyond
spike emergence where after the distal florets and the
spikelets apex degenerated The grain set was restricted to
florets which developed at least to the stage of visible
anther lobe at spike emergence. The number of these florets

was increased significantly by nitrogen application

Bharud and Patail (1989) studied the physioclogical
maturity in wheat The data obtained for three years
indicated that the wheat varieties viz., HD-2189 and NI-5439
attained physiological maturaity at 42 and 46 days after
anthesis (DAA) respectively, when dry matter accumulation
accompained with germination percentage (minimum 85 %) was

maximum under Rahuri condition

2.4 Growth functions

Radford (1967) summerised the “Growth Analysis'
formula for most common use was derived and all the necessary
assumptions involved in their derivation were explained. The
dangers of the 1indiscriminate use of these formula was
highlighted and recommendations were given on the selection of

appropriate ones in a given situation A distinction was made
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between the traditional technique which involves the
calculation of mean growth rates etc Over time periods and
alternataive apprcach which enables a continuocus trace of

change with time to be made

Flood and Haliloran (1986) observed that there were
no diafferences 1in net assimilation rate (NAR) between the four
lines until 40 days from sowing and there after it decreased,
with the greatest decrease in the line with the strongest

vernalization response

Bali et al. (1991) studied the yield behaviour and
various physio-agronomic characters of wheat and traiple
genotype as 1influence by nitrogen fertilization under the
temperate conditions of Kashmir and they indicated that the
net assimilation rate (NAR) which was i1n triticle attained

maximum values at the ear emergence phase

295 Post harvest studies

Singh and Stoskopf (1971) reported that a high
degree of wvariability was found in the harvest index of winter
wheat and other cereals Stem contributed the greatest amount
of dry weight to the straw vyield and thus, as a vegetative
part, materially influence the harvest index The reduction
in plant height had a great effect on the stem dry weight and

least on grain yield Reduction in plant height lowered the
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dry weight of vegetative parts and therby lower the straw
vield which resulted in an increased harvest index. Harvest

index was positively correlated with vegetative growth.

Langer and Liew (1973) reported that the spikelet
number was 1increased only by raising nitrogen supply at the

double ridge stage

Khalafa (1973) reported that grain vyields were
unaffected Dby either source of nitrogen or by method of
application Addition of fertilizers in early phase of growth
of crop {(at sowing or tillering) gave the greatest response
Significant response of high vielding varizeties of wheat to
nitrogen upto 180 kg N/ha with posaitive interactions have been

reported by Shukla et al (1979)

Naphade and Bhoyar (1975) studied the effect of
continuous application of FYM with and without fertilizers on
the fertilaty status of the soal and vield of wheat. They
reported that combined use of fertjlizers with the application
of 5 cart loada per acre of FYM appeared to be more effective

in increasing the grain yield of wheat

Nagre and Bathkal (1978) reported that application
of 120 kg N + 60 kg p205 per hectare recorded the highest and
significantly more yield of wheat crop than 90 kg N + 45 kg

P,05 per hectare and 60 kg N + 30 kg P,05 per hectare Full
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dose of fertilizer 1in combination of esght 1irraigations

recorded the maximum yield

Sharma and Das (1982) studied the response of wheat
to application of Zinc, Boron and Molybdenum The result
obtained revealed that among the nutrients the effect of zinc
was significant, zinc application @ 17 50 kg/ha 1n November
sowing was expected to give maximum dgrain vield whereas,
maximum net profit was expected at 10 7 kg Zn/ha and between

the sowing dates November 15 was superior to December 15

Nagre et al (1982) reported that grain vyield of
wheat increases with increase in level of nitrogen upto 120 kg
N/ha. Interaction between varieties and nitrogen levels was
also saignificant At lower fertility level of 40 kg N/ha, CC-
464 produced significantly more vyield (30 2 «q/ha) than
Kalyansona (25 7 a/ha). while at moderate fertility level 80
kg N/ha there were no significant differences between C(C(C-464,
Kalyansona and HD-4502 At hagher fertility level of 120 kg
N/ha, both CCC-464 (35 4 g/ha) and Kalyansona (34 9 g/ha)

produced significantly higher yield over HD-4502 (31 3 g/ha)

Nagre (1983) conducted the trial at Akola (M S )
and he vreported that application of 120 kg N/ha was at par
with 80 kg N/ha and both recorded significantly more vyield

than 40 kg N/ha Interaction between varieties and nitrogen
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level was siagnaficant. Kalyansona vresponded to nitrogen
application wupto 120 kg N/ha whereas C(C-464 and HD-2189

responded to nitrogen upto 80 kg N/ha

Bhaliya et al. (1983) stated that application of
nitrogen at 120 kg N/ha recorded grain vield (31 7 qg/ha) as
high as that of higher level of 160 kg N/sha (33 2 qg/ha)
Favourable effects on vyield attributes wvaiz , productive
ti1llers per unit area, ear length, spikelets per ear. grains
per ear and test weight under this level might have heen
responsible for higher grain yield Relative consistancy 1n
grain yield with an increase in nitrogen level from 120 to 160
kg N/ha aindicated that application of nitrogen greater than
120 kg N/ha not required for harvesting potential vyield of

wheat and emerge out to be optimum dose.

Singh et al (1984) conducted a field experiment to
study the nitrophosphate of different water solubilities and
triple super phosphate as a source of phosphorus on wheat
Marked increase 11n grain Yield was obtained uptce 60 kg
P205/ha Nitrophosphate having 80 per cent water soluble P as
well as triple phosphate gave almost equal yield ILnke yield,
uptake of nutrient was higher in triple super phosphate and

nitrophosphate (80 % water soluble P)

Reddy and Bharadwa3j (1984} studied the effect of

nitrogen and phosphorus on growth and vyield of wheat
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Nigrogen 1increased grain and straw yield and all vyield
attributes except 1000 grain weight which was decreased
Successive i1ncrement of nitrogen upto 80 kg/ha increased grain
vield siagnificantly. The differences hetween 80 and 120 kg
N/ha were significant and phosphorus application increased the
number of ears, ear weight, fertility ratio of spikelets, 1000

grain weight, grain and straw vield

Pandranga et al {19843) conducted a field
experiment to study the effect of different levels of nitrogen
fertilization on the yield, protein and aminoe acid compositicon
of wheat grain Nitrogen fertilization upto 100 kg nitrogen
per hectare had beneficial effects on grain vield, protein and
amino acid content However, higher level of nitrogen
fertailization had adverse effect, except lysine, all amino

acids were positively correlated with protein

Auti and Kenjale (198%) reported that the reduction
in dose of N and PZOS to late sown wheat grown after heavily
fertilized sugarcane did not help in economising thelr use and
normal dose of 100 kg + 50 kg P,0s produced significantly more
grain vyield. However, in case of late January sowing, the
fertilizer doses did not produce significantly different grain
vield suggesting that for late January sowing 60 kg N and 30

kg P205/ha was sufficient
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Pawar et al (1988) reported that the trials
conducted at Mahatma Phule Krishi Vidyapeeth., Rahuriy (M 35 )
for two vyears 1indicated that the vyield of wheat was
drastically reduced when fertilizer dose was reduced to 50 per

cent of the recommended level

Soni et al (1988) conducted the experiment on
large term effects of fertilizer application on productivity
in raice, wheat sequence and they reported that there was very
little scope of reducing or skipping any amocunt of nitrogen,
phosphorus and potassaium either for rice crop or wheat The
continuous applicatzon of these major nutrients to the crops
at recommended level of 120 kg N + 80 kg pZOS + 40 kg KZO/ha

could sustain high yield and maintain soil fertalarty

Soni et al (1989) studied the response of dwarf
wheat to seed rate and nitrogen under laimited irrigations and
they reported that nitrogen application influenced
saignificantly grain and straw yield Highest grain yield of
29.09 g/ha was recorded when crop was fertilized with 125 kg
N/ha 1increasing the grain yield by 78 6, 37 0 and 16 2 per

cent over control, 75 and 100 kg N/ha, respectively

Nakhtore and Kewat (1989) conducted the experiment
to study the response of dwarf wheat to wvarying fertalaty
levels under limited and adequate 1irrigation conditions and

they concluded that grain and straw vield increased
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significantly with 1increase in fertality levels from rero
(13 2 g/ha) to 100 per cent of recommended dose of 120 kg N +
60 kg P,05 + 40 kg K,0/ha (37 2 g/ha) The increase 1n grains
yield could attributed to 1ts significant effect on vyield
components Significant wvariation 1n proteain content were

noted among different fertility levels

Giorgio et al (1989) studied the influence of
residual fertalaty and 1ncreasing nitrogen rates on
physiological and morphological components of durum wheat
gqualaty and vyield. They reported that the number of
spikelets/spike was the greatest with 90 kg N, while the
number of grains/spike was the greatest with 80 kg N Grain
protein content and N content were greater after legume than
after grass crop and increased upto 120 kg N grain N uptake
was greater with preceding legume than with preceding gross

crop upto N rate of 90 kg N.

Dhuka et al (1991) studied the response of
irrigated late sown wheat to nitrogen application and they
reported that the grain and straw yield at 80 and 120 kg N/ha
were similar but significantly superior over 40 kg N/ha
Plant height, length of spike, spikelets/spike and
grains/spike were also significantly increased by N
application The net return at 80 and 120 kg N/ha were also

higher. The N applied as 1/2 basal + 1/4 top dressed 21 DAS +
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1/4 top dressed 35-40 DAS gives sagnificantly higher grain
yield (22.59 q/ha}) over all other modes of N application

Length of spike, spikelets/spike, grains/spike, straw vyield
and net return (Rs 4183/ha) were alsc significantly higher
with this mode of N application. The lowest grain and straw
yield were obtained when all N was applied as a basal at the
time of sowing This might be due to loss of applied N
through leaching with sucessive 1rrigations at earlier growth
stage Similar results were also reported by Padmoni et al

(1976), hence they concluded that late sown wheat can be grown
with 80 kg N/ha applied 1/2 basal + 1/4 top dress 21 DAS + 1/4
top dress 35-40 DAS in loamy sandy soils for getting highest

returns

Hadzic (1991) studied the rational applaication of
fertailizers to winter wheat and they reported that average
yield were haghest (6 7 t grains/ha) with 40 kg N + 80 kg P,0g4
+ 80 kg K,0/ha applied before sowing, 60 kg N + 30 kg P05 +
30 kg K,0/ha at tillering and 60 kg N/ha as calcium ammonium

nitrate at stem elongation

Upadhyaya and Dubey (1991) studied the response of
wheat genotypes to varying fertility levels under limited and
adequate water supply and they concluded that grain yield was

highest with 4 irraigations and 120 kg N + 60 kg P205 + 40 kg
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K-0 (3 53 and 3 80 t/ha in 1987-88 and 1988-89, respectively)

HD-2236 gave the highest grain yield and 1000 grain weight

Chauhan and Ram (1993) studied the response of
wheat to different fertility levels under partially reclaimed
salt affected soil and they summarised that the maximum vyield
of grain and straw was obtained with the application of 120 kg
N + 60 kg P,05. It indicated that additional amount of
nitrogen and phosphorus was not necessary for the Dbetter
production of wheat under partially reclaimed sodic soil. The
vield increased significantly over control upto normal level
of fertilizer application and declined thereafter The
decrease 1n yield at fertility level (Nygg Pgg) may Dbe
ascribed to accumulation of NOy 1n soi1l to toxic level and NOg
in plant Beside nitrogen, accumulation of phosphorus 1in
plant at higher level of P50z also had toxic effect on yield
They concluded that normal level of fertility (Nj,q Pgg) gave
maximum production of wheat under partially reclaimed sodic

soc1l and hence high level of fertility should be avoided

Sharma and Sharma (1993) carried out the experiment
to know the fertilaity management for vield maximization of
Rice-wheat cropping system and they reported that grain yield
of rice of manured plots increased by 11.5 to 22 5 g/ha wath
increase the fertilizer level from 50 to 100 and 150 kg/ha,

respectively as compared to 10 8B and 18 2 g/ha 1in unmanured



plots Corresponding increase 1n wehat yleld was 12 3 and
18.4 g/ha 1in manured and 10 1 and 16.2 «q/ha 1n unmanured
plots Closer the planting of rice seedling at 15 x 15 ocm
spacing and cross sowing of wheat significantly out vyielded
the lower populations Combined use of FYM and 150 per cent
NPK with increased plant population helped in pushing up the
maximum vyield level from 112 to 129 g/ha/year due to an
appreciable improvement in  the soil fertility status

Application of FYM + 50 or 100 per cent NPK gave statistically
same vield as 100 or 150 per cent NPK, respectavely 1in Dboth

the crops.

Verma (1994) studied the balance fertilization of
wheat 1n Eastern India He concluded that the balance use of
NPK fertilizer 1in the ratio of 4 7 1 can accelerate the
efficiency of applied nutrients in agumenting the productivity
of wheat The use of 100 per cent recommended dose of NPK
with FYM enhanced the productivity of wheat crop Need Dbased
liming of acedic soils not only restores yield stability but

also improves productivity

26 Quality aspects

-  Abrol et al. (1971) showed that enbanced protein
content observed following increase 1n fertilizer application
was mainly accounted for by an increase in gluten content

Bran and Shorts {(middings) have a higher percentage of protein
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than flour However accumulation at high fertility takes

place 1in flour only

McNeal et al (1972) stated that grain and plant
nitrogen help to determine the nature of the expression of
grain nitrogen content in spring wheat Grain nitrogen was
negatively related to grain yield and the grain straw ratio
The differences in plant growth characteristic among the eaght
crosses seems to be account for the difference 1in grain

nitrogen content

Hunter and Stanford (1973) observed that the
protein contents were increased from 10.9 per cent with no
nitrogen to 14.3 per cent with nitrogen fertilizer The
optimum rate of nitrogen for maximum grain yield often
resulted 1in higher protein content than was considered
desirable in grain used for pastry making. The importance of
s01l nitrogen as a source of nitrogen in these experiments was
1llustrated by the significant correlation that existed
between relative nitrogen mineralization rate of soi1ls from

zero nitrogen plots and corresponding protein yields

. Attarde and Khuspe (1979) suggested that the
protein and gluten content were more in NI-917 and NI-747-19
than the Mexican varieties viz , Kalyansona and Sonalaika The
protein and gluten contents were i1ncreased with 1ncrease 1in

the levels of nitrogen from 80 to 160 kg/ha
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Badhe and Mundwaik (1982) concluded that mobilaty
of the elements perticularly iron and zinc 1s restricted as a
result of their antagonistic relationship with phosphorus or
due to physiclogical inhibition caused by the higher
concentration of phosphorus in the above ground portion of the

crops

Evans (1983) concluded that the vrate of COq
assimilation was uniquely related to the total leaf nitrogen
irrespective of nutrient treatment, season and leaf age
Assimilation rate increased with leaf nitrogen, but the clope

of relationship declined markedly. When leaf nitrogen exceed

125 millimoles nitrogen per sqguare metre

Batten {(1986) studied the uptake and utalization of
phosphorus and nitrogen by Diploid, tetraploid and hexaploid
wheats (T spp) and he observed that phosphorus efficiency (PE)
was considered in term of yield/unit of P in the main shoot
and concentration of phosphorus in grain (% P) Tn Tow P set.
PE which ranged from 110 to 7135 mg grain mg_1 P, 1ncreased as
the vyield/clum and dry matter partitioning (HI) aincreased.
Grain phosphorus was highly negatively correlated with the log
of grain vield (r = -0 74, -0 88) and the log of harvest 11ndex

(r = -080 and -0 88) for control an MPKV LIBRARY

I

TR4208
= 4208

regpectively. This suggested that future gre l

harvest index will cause smaller reducta
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phosphorus concentrations. But within either a high or low
phosphorus supply, wheat with a given grain harvest index have
significantly dafferent grain phosphorus concentrations and

conscious selection for this character was feasible

Jadhav and Koregave (1988) studied the effect of N,
P205 fertilizers on nitrogen and phosphorus uptake and guality
of wheat under sequence cropping and they observed that the N
and P uptake, protein content in wheat grain and straw,
protein production were 1ncreased significantly when wheat was
grown after groundnut than after sorghum A protein content
in wheat grain and straw was also 1ncreased =signifiaicantly with
successive delay in wheat sowing However, N, P uptake and
protein production was decreased significantly under delayed
sown wheat. The N and P uptake, protein content 1in wheat
grain and straw, protein production were increased
significantly with increase in the level of fertilizers and

pooled N and P uptake

HE et al. (1990) studied the protein content of
durum wheat varieties inrelation to ecological environment
They vreported that protein content was positively correlated
with daily average temperature during grain filling and was
negatively correlated with growth period. number of days to
graan fillang and 1000 grain weight Six wvarieties had a

protein content averaging 18 per cent over all sites.
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Muller et al (1991) observed that grain nitrogen
uptake was greatest when no tillers were removed Number and
weight of grains/spike decreased as the number of fertile
stem/plot 1increased from 10 to 47 and 1000 grain weight

decreased from 55.0 to 42 5 g.

Cervato and Piva (1991) studied the nitrogen
fertilaizer application on wheat (T aestivum I. ) Uptake and
daistribution of nitrogen in organ of plant and summerised the
nitrogen distribution between plant parts did not daffer
between fertilizer treatments When the fairst node was
visible, about 70 per cent of plant nitrogen was i1n the leaves
and the remainder in the stem At anthesis, about 40 per cent
nitrogen was 1in leaves, 40 per cent N in stem and 20 per cent
N 1in spikes At maturaty about 75 per cent of nitrogen was 1in

spikes, 15 per cent 1n stem and 10 per cent 1n leaves

Tormanova et al {1991) observed the inter
relationship of nitrogen status and growth of winter wheat
plant under condition of hardening and NOj or NH, and they
concluded that the effect of nitrogen source and temperate
conditions on dry matter and nitregen accumulation varied 1in
leaves, stem and roots of 2 cultivars The uptake,
accumulation and ut2laization of nitrogen for growth and the
degree of involvement of different organs 1n assimilation

depend on nitrogen forms and cultivars
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Patzl and Pal (1991) studied the N, P and K
relationship 1in wheat at various stages of growth and they
reported that N content of plant decreased gradually from 30
to 90 DAS and was greater than four times higher in grain than
the straw There was a weak positive correlation bhetween
nitrogen content and yield at 30 DAS and strong positive
correlation at 60 days and harvest Phosphorus content
decreased upto 90 DAS and was 3 times greater in the grain
than the straw P content was positively but weakly
correlated with vyield upto 60 DAS after which 1t showed a
negative correlation K content decreased upto 90 DAS and was
four times greater in the straw than the grain K content was
weakly positive correlated with yield upto 60 DAS The

correlation was greater at 90 DAS






Materiaf
& Mebhods



3. MATERTAIL AND METHODS

A field trial on the "Physiclogical analysis of
growth and vyield of wheat as influenced by fertilaty levels",
was conducted during rabi season of 1993-94 at Post Graduate
Research Farm, Department of Botany, Central Campus, Mahatma
Phule Krishi Vidyapeeth, Rahur: (Maharashtra State). The
details of materials wused and the methods followed 1in

conducting the field experiment are described 1in this chapter.

31 Preparation of field

A piece of fairly well levelled land and with
uniform fertility level was gelected for conducting the
experiment. Before laying ocut the experiment, field was first
ploughed and harrowed twice to bring the soi1l to fine tilth
and then stubles, weeds and debris of previous crop were
removed The experiment was laid out in a Factorial
Randomised Block Design with 3 60 x 3 0 meters gross plot size
and 3 15 x 2 70 meters net plot size and replicated four
times The so0il of the experiment field was well drained
The s01l1 was clayey. low in available nitrogen, medium 1n
phosphorus and high in available potash
3 2 Treatment details

In present 1investigation, three wheat varieties
were used viz , MAC5-2496 (V,), HD-2189 (V,) and NI-35439 (Vg)
These are high yielding varieties and responsive to management
practices as well as fertilizers The following fertilizer

doses were applied
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Total - Lq - 100 N + 60 P,05 + 60 K50 kg/ha

Ly, ~ 50 N + 30 P50s5 + 25 K50 kg/ha
Basal - Ll - 50 N + 60 PZOS + 60 KZO kg/ha

L, - 25 N + 30 P,0s + 25 K50 kg/ha

Top dressing - Ly - 50 kg N/ha - 30 DAS

Lo, - 25 kg N/ha - 30 DAS

Thus, there were six treatment combinations as

detailed below

Varieties Fertilizer doses
10060 60 50-30 25
(NPK kg/ha) (NPK kg/ha)
wACs-2496 vit, Vil,
HD-2189 Vol Vol
NI-5439 Valg Valiy
3 3 Seed and sowing

The pure seeds of above three varieties were
obtained from wheat specialist, Agricultural Research Station,
Niphad ({Nasik). The germination test was carried out before
sowing. The seed treatment was carried with Agroson G.N @
2 5 gm/kg seed before sowing

The experimental plot was irrigated before sowing
and after wafsa condition, the plot was prepared for sowing
The sowing was done in line by drailling 22 5 cms between the

YOWS The sowing was done on 11 November, 1993



3.4 Fertilizers and after care

At the time of sowing, plots were fertilized at the
rate of 50 kg N, 60 kg Py05 and 60 kg K50 per hectare for
first level of fertilaizer and 25 kg N, 30 kg P>0g and 75 kg
K50 per hectare for second level of fertilizer in the form of
suphals and murate of potash Full dose of P,0g and K50 and
half dose of nitrogen was applied at the time of sowing as a
basal dose. The remaining half of the nitrogen was applied 30
days after sowing as a top dressing in the form of urea
Throughout the experiment, the plots wetre irrigated five

times Fairst interculturing was done at 21 DAS and subseqguent

interculturings were done as and when required, and the
experimental area was kept clean throughout the
experimentation

35 Growth observations

Following observations were recorded at 30, 45, 60

and 75 days after sowing.

331 Mean plant height

The total height of main shoot of the ohservational
plants was recorded in cms from the ground level to the base
of the 1last fully opened leaf upto the stage of earhead
emergence After this period, main shoot height was measured

from ground level upto the base of earhead
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33 2 Mean number of tillers per plant
The number of tillers per plant Was recorded

periodically

3 5.3 Mean leaf area per plant

For determination of the leaf area, the plants were
sampled and the leaves and stem were separated The searated
leaves were i1mmediately used for measuring the leaf area with
the help of Automatic leaf area measureing meter and the leaf

area was recorded

35 4 Mean leaf area index (LAI)

The leaf area index represents the ratic of leaf
area to land area available for the plant, expressed 1n the
same units. LAI per unit area was worked out by using formula

given by Watson (1947).

Leaf area in cm2
IAT] = e e
Il.and area 1in cmz
3 5.5 Mean leaf area duration (LAD)

Leaf area duration was worked out by wusing the

formula suggested by Watson (1947)

LAI, + LAI,

Where LAII and LAIZ are the leaf area index at time

tq and t,, respectively



3.6 Dry matter studies
In order to study the dry matter production and
accumulation, plant samples were collected at different

intervals i.e 30, 45, 60 and 70 DAS

3.6 1 Mean weight of leaves per plant

At each sampling. five plants were sampled randomly
and from these plants the leaves were separated and then
collected in brown paper bag and the brown paper bags were
dried in hot air oven regulated at 90[C for first one hour and
then at constant temperature at 60[C till the samples were
completely dried After drying the sample dry weight of

leaves was recorded.

36 2 Mean dry weight of stem per plant

The stems of the above sampled five plants were
collected in Dbrown paper bags and kept 1in hot air oven
separately and drying of the samples was carried out After
drying, the dry weight of stem per plant was recorded

separately

363 Mean dry weight of ears per plant

Five plants were collected from the field randomly,
removed the ears of each plant sepagrately and kept in a hot
air oven for drying After drying. the dry weight of ears

were recorded separately of each plant
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36 4 Mean total dry weight per plant
The addition of above mentioned plant parts 1 e
leaves, stem and ears was carried ocut and the total dry matter

per plant was estimated

37 Days regquired for phenological stages
371 Mean days required for initiation of headings

The date on which first earhead was appeared on the
plant, 1t was recorded and the data were collected for each

plot

3.7.2 Mean days required for 50 per cent flowering
When nearly 50 per cent of plants from each plot
showed earheads, the data was recorded for each plot and then

data were computed

373 Mean days required for physiological maturity
When complete plant indicating yellowing of leaves
stem and earhead This stage of the crop was taken as

physiological maturity and data were recorded

38 Growth functions

From the data collected on total dry weight per
plant at different intervals were used for calculating the
absolute growth rate (AGR) and relative growth rate (RGR)
The net assimilation rate (NAR) was estimated with the help of

total dry weights and leaf area of the plants



3.8.1 Absolute growth rate (AGR)
The absclute growth rate was calculated by formula

given by Briggs et al (1920) and expressed as g/day.

Where, W, and Wy are dry matter per plant at the

times t, and t,, respectively.

382 Relative growth rate (RGR)

Blackman (1919) considered the 1increase in dry
weight of plant as a process of contineous compound 11nterest,
where in the increment at intervals adds to the capital for
the subsequent growth This rate of increment 1s called as
RGR and was calculated from the formula given hy Briggs et al

(1920-21) and expressed as g/g/day

loge WZ -~ loge Wj

Where, W, and W4, represent the total dry matter of

plant at times t, and t,., respectively

383 Net assimilation rate (NAR)

The NAR represents the photosynthetic efficiency of
leaves. The relationship between leaf area and dry matter
accumulation 1s measured with the help of NAR by formula

suggested by Gregory (1926) expressed as g/dmz/day.



Where, W, and W; are total dry matter, L, and Lq

denote leaf area per unit area at times ts and tq.
respectively
39 Post harvest studies

The post harvest observations were rvecorded on the
observational plants after harvest for main shoot and tillers
separately from each plot and following observations were

recorded

3.9 1 Number of productive tillers per plant
Five randomly selected plants were harvested
separately and number of productive tillers was counted and

recorded

3 9.2 Total numbers of ears per plant (main shoot and
tillers)
After harvest o©f the five plants from each
experimental plot and counted the main shoot ears and ears on
the other tillers separately and addation of these both the

ears are total number of ears per plant

3.9 3 Total number of spikelets per ear
The number of spikelets per ear of main shocot and

tillers was counted separately
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3 9 4 Number of grains per ear
The grains were separated from ears of the
observataional plants and counted and recorded separately from

main shoot, tillers and per plant

395 Grains weight per ear (main shoot and tillers per
plant)

The grain weight per ear of observational plants

was vtvecorded separately from main shoot, tillers and per
plant
396 Thousand grain weight

The thousand grain weight per plant of main shoot

and tillers of observational plants was recorded separately.

397 Yield per net plot and per hectare

After harvesting each net plot of the experaiment,
the earheads were threashed, cleaned and dried 1n sun for four
days and data were recorded for vyvield of net plot On the
basis of net plot yield, the data on yield per hectare was

calculated and recorded

3.9 8 Total biomass per net plot
The data on total biomass per plant were recorded

after complete drying of plants



3989 Harvest index
The harvest index was calculated by the following

formula

Grain dry weight (Economical yield)

Total dry weight at harvest (Biological yield)

3.10 Chemical analysis of plant

The five observational plants at the time of
harvest were utilized for chemical analysis The plant parts
1 e stem, leaves and grains were dried and powdered 1n the
grinding mill separately and then same were stored in plastic

bags for further determination of chemical content.

A known quality (0 2 g) of sample was digested with
1.1 concentrated N-free H,50, and H505, (30 %) mixture
(Parkinson and Allen, 19735) The acid extract was diluted to
100 ml with distilled water and used for determination of N, P
and K separately from stem, leaves and grains (Nelson and

Sommers, 1973)

3 10.1 Nitrogen content
The total nitrogen content in plant parts was
estimated by modified standared micro-Kjeldahl's method

(AOAC , 1975)



3 10 2 Phosphorus content

The phosphorus content 1n stem, leaves and grains
were determined by Nitrovandomolybdate method (Koeing and
Johnson, 1942). Readings were taken on Spectronic-20 using
blue taller (415 nm) From these readings and a regression

curve percentage of phosphorus was determined

3 10.3 Potassium content
The total potassium was estimated by diluting the
acid extract with distilled water and taken the readings on

flame photometer method (Hanway and Heaidal, 1967)

3.10.4 Protein content of stem, leaves and dgrians at
harvest
From the data on nitrogen content in stem, leaves

and grains, the protein content was calculated by multiplying

the per cent nitrogen by 6 25

3 11 Soil analysis

In order to study the chemical properties of soal,
the so1l samples from 0~-30 cm layer were taken at random over
experimental plot area before sowing After thorough mixing
of these samples a composite sample was drawn by gquadrant
method and so01l was analysed After harvest of c¢rop. so01l
samples were taken from each plot as described above and the

soi1l samples were analysed
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3.11.1 Nitrogen
The available nitrogen was estimated by Kjeldahl's
method with Bal's modification So1l was allowed to stand

with water before digestion for half an hour (Piper, 1966)

312 2 Available phosphorus

This was estimated by OClsen's method (Olsen et al
1954). The phosphorus was determined calorimetrically by
comparing the stannous reduced molybhdc phosphoric blue colour

using 660 nm filter

311 3 Available potassium

Available potassium was extracted by neutral normal
ammonium acetate solution the filterate was treated with two
drops of Butyl alcohal and potash was determined by Flame

photometer

3 12 Statistical analysis

The data were subjected to statistical analysis
using Factorial Randomised Block Design for BAnalysis of
variance Standard error (SE) of mean was worked out for each
factor and critacal daifference (C D.) at 5 per cent level of
significance was worked out Wherever, the results were
significant, interactions were means presented The data were
suitably 21llustrated with graphs and figures at appropriate

places









<} . EXPERIMENTAIL RESUILLTS

An experiment on "Physiological analysis of growth
and vyield of wheat as influenced by fertaility levels" was
conducted during Rabi1 1993-94 at Instructional Farm,
Department of Botany, Mahatma Phule Krishi Vidyapeeth, Rahur:

The results obtained are described in this chapter.

4 1 Growth studies

The experimental data on growth 1ncludes
observations on various growth characters such as plant height
of main shoot, number of tillers, leaf area, leaf area index,
leaf area duration, etc. The cobhservations were recorded at 15

days 1interval starting from 30 days after sowing

4.1.1 Mean plant height
The data on mean plant height as affected by
different treatments are presented in Table 1 and graphically

shown in Fig 2

The data presented in Table 1 1indicates that
differences in plant height were statistically signaificant at

all the observational occassions

At 30 DAS, the highest plant height was evident
under the variety Vg (NI-5439) which was significantly higher
than the variety V, (HD-2189) However, the variety V; (MACS-
2496) was on par with the varieties V, and Vg The comparison

of the fertilizer levels indicated that the fertilizer level
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Fig. 2 - Mean height per plant of main shoot (cm)
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L4, had significantly higher plant height than the fertilizer

level Lo at this crop growth stage

Further at 45, 60 and 75 days of c¢rop growth
stages, the varietal behaviour was almost same At these crop
growth stages, the W@@Xhﬂhyplant height was observed in the
variety V3 and 1t was significantly higher than the varieties
Vo and V, The lowest plant height was observed under the
variety V; at all these crop growth stages and it was
significantly inferior than the varieties V, and V4 except at

45 DAS, the varieties V; and V, weve on par with each other.

The comparison of fertilizer levels at these crop
growth stages 1ndicated that the fertilizer level 14 had
significantly higher plant height than the fertilizer level

Lo

Thus, 1t can be seen that among the varaieties, the
variety Vg had consistently and significantly higher plant
height than the varieties V, and V, at all the observatiocnal
occassions except at 30 DAS Similarly the fertilizer level
L, had consistently and sagnificantly higher plant height than

the fertilizer level L, at all the crop growth stages.

The interaction effect Dbetween varieties and

fertilizer levels were not significant.
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4.1 2 Mean number of tillers per plant

The tiller number was recorded at the interval of
15 days starting from 30 DAS and the data on mean number of
tillers per plant are presented in Table 2 and graphically

shown 1n Fig 3

It 1s evident from Table 2 that varietal
differences inrespect of tiller number per plant were
statistically saignificant at 60 DAS and highest number of
tillers was observed under variety V3 which was significantly
higher than variety V2 However, the variety V5 was on par
with variety Vl

Further at 30, 45 and 75 days of crop growth
stages, the wvarietal behaviour was almost same but the
differences were not significant At these crop growth stages
numerically highest number of tillers per plant was observed

in the variety V.

The comparison of fertilirer levels at all the
observational occassions indicated that the fertilizer level
Ll had consistently and sagnificantly higher number of tz2llers

per plant than the fertilizer level Loy

Thus, 1t can be observed that among the varieties,
the wvariety V5 had consistently higher number of tillers per

plant than the varieties V, and V, at all the crop growth



Table 2 ¢ Mean number of tillers per plant

At S30n0 S P S04PA laems Ssamk S000n S0ST Fess bk shine SOeIA SHoR Heod mea S9844 S4208 THSH WSS TS FI B4NES Sarre SONY SaIWS ERTO Spiap. SORER HE00R S0430 OB MAEE PR SeVep Seare oot P M St Sofmi A beese SeU Sored Sasmt Abtos $5044 40000 4R SoveR PATRS AMPES $3050 vace S BALNY PHUPY Sab A0hag R SSePY Sovst HA4P artre

Treatment Days after sowing

E as s0 75
v, (MACS-2496) 9 s.os 7.88 7.80
Vo (HD-2189) 3012 5.05 5.98 7 .20
Vo (NI-5439) .41 5,53 7. 675 R.05
S.E. + 0.164 0.209 0. 385 0. 3073
C.D. at 5 % N.S. N.S. 1.161 N.S.
Ly TL6D 5.8% 7 .85 R.18
Lo 2.87 4.58 & D50 b.92
S.E. * 0.1734 0.187 0.715 0.247
C.D. at 5 % C0.403 0,567 0.948 0.745

Interaction (V » L)

S.E. + 0,232 0.2 0.545 0. 478
C.D. at & % N.S. N.S. N.S. N.S.
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fig. 3 - Mean number of tillers per plant
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stages Similarly fertalizer level L, had consistently and
significantly higher number of tillers per plant than the

fertilizer level LZ at all the observatiomal occassions

The 1interaction effects Dbetween varieties and

fertilizer levels were not significant

4.1 3 Mean leaf area per plant

The mean leaf area per plant of the sampled plants
was determined separately at 15 days interval from 30 DAS and
the data on mean leaf area per plant are presented 1n Table 3
and graphically shown 1n Fig 4.

From Table 3, 1t can be seen that the differences
in mean leaf area per plant of different varietizes were
statistically significant at 30 and 60 DAS. At 30 DAS the
leaf area 1in the variety V, was significantly higher than the
varileties V, and V3 However, the variety V5 was on par with
the wvariety V,. But at 60 DAS, the mean leaf area per plant
of wvariety V, was significantly higher than the variety Vo
however, the wvariety V,; was on par with the variety VB and
both these wvarieties were significantly superior to the
variety V2'

The comparision of fertilizer levels at these crop
growth stages 1indicated that the fertilizer level L, was
significantly higher for mean leaf area per plant than the

fertilizer level L, at all the crop growth stages.
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Table 3 2 Mean leaf arsa per plant (dmz)
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Treatment Days after sowing

E R s 60 75
v, (MACS-2496) o.84 .6 479 we
Vo (HD-2189) 1.09 Q.27 .49 T Oh
Vo (NI-G4739) 0,94 Z.1éb 4,36 P
B.E. + 0,041 0.108 0.247 0. 145
C.D. at § 4 0.124 N.S. 0.744 N.S.
Ly .12 2.55 4.74 T.70
Lo 0.80 1.85 S.4T 2.77
S.E. + 0,034 0.088 0,202 0.119
C.b. at B % 0,101 0.266 0.4608 0.357

Interactron (V % L)

S.E. + 0.058 0.157 0.349 0,208
C.D. at 5 % N.5. N.S. N.S. N.S.
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N.S. = Not significant.
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Fig. 4 - Mean leaf area per plant (dm2 )
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Thus, 1t can be seen that the varieties differed
inrespect of mean leaf area per plant and there was no
consistency for the character among the varieties The
fertilizer level L, had consistently and significantly higher
mean leaf area per plant than the fertilizer level I., at all

the crop growth stages

The 1interaction effects were statastically not

significant

4 1 4 Mean leaf area index (LAI)
The data on mean leaf area index are presented 1in
Table 4 The data presented i1n Table 4 indicates that the I.AT

shown the similar trends as that of leaf area

The varietal differences for leaf area 1index were
statistically significant at 30 and 60 DAS of crop growth
stages

It can be seen from Table 4 that leaf area 1ndex
increased progressively with advance of time and significantly
reached to maximum value at 60 DAS in all the varieties and at

75 DAS the LAI was decreased.

At 30 DAS, the highest leaf area i1ndex was observed
in the variety V, which was significantly higher than the

varieties Vg and Vq It was further observed that the varaiety
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Table 4 1 Mean leaf area index (LAL)
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Treatment Days after sowing

0 a5 s0  7m
v, (MACS-2496) 0.37 0.96  1.98 1.5
Vo (HD-2189) Q.49 0.99 1.55 1.7356
Vo (NI-5439) 0.47 0.94 1.94 1.45
S.E. + 0.018 0.047 0.110 0.064
C.D. at 5 % 0,055 N.S. 0.3732 N.&.
Ly 0.50 1.17 2.10 1.65
Lo 0.7 0.81 1.52 R
S.E. * - 0,015 0.076 0. O%0 0, 0073
C.D. at 9 % 0. 045 0.107 0,371 0. 108

Interaction (V « L)
8.8, + 0.026 Q.06 0. 154 0,091

C.D. at B % N.S. N.S. N.S. N.S.
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N.S. = Not significant.
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V4 had the lowest mean leaf area index and 31t was on par with

the variety Vg

Further at 60 days of c¢rop growth stage, the
highest leaf area 1ndx was observed under in the variety V,
and 1t was significantly higher than variety V, while the
lowest 1leaf area index was evident 1in the variety V, and the

varieties V, and V4 were on par with each other

The comparision of fertilizer levels at all the
observational occassaions i1ndicated that the fertilizer level

L, was significantly higher than the fertilizer level I,

The interaction effects Dbetween varieties and

fertilizer levels were not significant.

4 15 Leaf area duration (LAD)

The data regarding mean leaf area duration are
presented in Table 5 The varietal differences for mean leaf
area duration were statistically significant only at 60 to 75

DAS duration

It can be seen from Table 5 that the mean leaf area
duration increased progressively with age of the crop 1t was
observed that lowest mean leaf area duration was evident in
the varaiety Vz at 60 to 75 DAS duration and 1t was
significantly inferior than the varieties Vi and Vg While

the higher mean leaf area duration was noted under the variety

T=H208



Table 5§ @ Mean leaf area duration

Treatment Days after sowing

 so-ss as-s0 60-75
v, (MACS-2496) 9.99 2184 25.96
Vo (HD-2189) 1T1.05 19.04 21.86
Vo (NT-35479) 10, 4% 21.75 DH.50
S.E. + 0,051 0.914 0.788
C.D. at § % N.S. M.S. 2.ETE
Ly 12.24 24.27 28.11
Loy 8.76 17.48 20.77
S.E. + Q.287 0.746 0.644
c.D. at 5 % 0.844 Ze248 1.9739

Interaction (V x L}

S.E. + 0. 497 1.292 1.115
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N.8. = Not significant.
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V4 and 1t was statistically on par with the variety Vg and
both these varieties were sagnifaicantly superior than the

variety Vz

The fertilizer levels influenced the mean leaf area
duration and with increase 1n fertilizer 1level, there was
significant increase 1n mean leaf area duration throughout the
sampling periocd and reached maximum 1n between 60 to 70 DAS
Thus, the fertilizer Jevel I, has consistently and
significantly higher I.AD than the fertilizer Jevel J., at all

the sampling occcassions

The varieties x fertilizer Jlevel interactions were

statistically not significant at all the sampling occassions

4 2 Dry matter studies
The plant samples were collected at 15 days
interval from 30 to 75 DAS and data on dry matter of stem,

leaves and ears are presented separately

4.2.1 Mean dry weight of leaves per plant
The data on mean dry weight of leaves per plant are

presented in Table 6

The data presented 1inp Table 6 1ndicated that
varietal differences for mean dry weight of leaves per plant

were statistically significant at 75 days of crop growth stage
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Table & 1 Mean dry weight of leaves per plant (g)
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Treatment NDays after sowing

R s wo 75
v, (MACS-Ta%a) 0.a8 0.86 2.20 2.4
Vo (HD-2189) 0.49 0.94 2.28 2.54
Vo (NI-5479) 0.49 .90 =.o8 1.86
S.E. + 0,035 0. 0%& 0.181 0. 137
C.D. at § % N.S. N.S. N.S. 0.414
Ly 0.56 (.98 2.84 2.67
Loy 0.41 .81 1.98 1.86
S.E. + a.02 0,070 0.148 0.112
C.D. at 8 % 0,087 0,090 0.445 0.378

Interaction (V ¢ L}
8.E, + Q.050 0,051 0. 254 0.194

C.D. at 5 % N.3. 0,154 N.S. M.S.
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only The Thighest mean dry weight of leaves per plant was
evident under the variety V2 which was significantly higher
than the variety V3 The varieties V, and Vo, were on par with
each other and Dboth these wvarieties were significantly

superior over the variety Vg at this crop growth stage

The comparison of fertilizer levels at all the
observational occassions indicated that the fertilizer level
L, had significantly higher dry weight of leaves per plant

than the fertilizer level L2

Hence 1t can be seen that among the varieties,
variety V5, had significantly higher mean dry weaight of leaves
per plant than the variety V5 at 75 DAS and the fertilizer
level L, had consistently and significantly higher mean dry
weight of leaves per plant than the fertilizer level L2 at all

the crop growth stages

The 1interaction effects bhetween varieties and
fertilizer levels were found to be significant only at 45 days
of the crop growth stage The data regarding 1interaction

effects are presented in Table 7.



Table 7 Mean dry weight of leaves per plant as affected Dby
V x L anteraction at 45 DAS

Treatment Lq Ly Mean S.E.+ CDh at 5 %
v, 09 077 o8 0051  0.154
Vo 0 92 0 96 0 94
Vg 1 08 0 72 0 90
Mean 0 98 0 81

The ainteraction effects at 45 DAS, indicated that
the +treatment combination V3L1 had the highest dry weight of
leaves which was significantly higher than all treatment
combinations except V.1, and V,l., While the Jowest mean dry
weight of leaves per plant was observed under the treatment
combination VgL, which was significantly inferior than all

other treatment combinations except V L,.

4 2 2 Mean dry weight of stem per plant
The data regarding mean dry weight of stem per

plant are presented in Table 8

It can be seen that dry matter accumulation in the
stem was slow upto 45 DAS and thereafter 1t 1increased at
faster rate Further, it was observed that at 30 and 60 days
of the crop growth stages, the varieties did not differ
significantly for mean dry weight of stem per plant However,

at 45 and 75 DAS, the varietal differences were significant.



Table 8 : Mean dry weight of stem per plant (g)

et Shete Gunee Saetn beren Mos s Fores e Hhves Brube PUes Taasd s et des dariy Seben dobed dmkte VALt IS PAAM Sermy ests bess SA1S fnets 40dat St Sutbe o it FHAIY Soten SR S4bOR GHAYS SarE? SRS buroh 9bee PISTS 48TRS Siad S Mot BARG S1S09 St SOPOS FO0R drrey Sreet Smet Searm bnees Hetd Foene e Sisan st A Seved Tenen

Treatment Days after sowing

B a5 60 75
v, (MACS-2496) o.zo 0.54 .24 ST
Vo (HD-2189) 0. .64 2.597 785
Vo (NI-5439) 0.27 0.57 2.585 T.41
8.E. 0.013 (. O 0.128 0.17
C.D. at 5 X MN.5. 0.079 N.S. 0.380
Ly 0.25 O.41 2.77 3,20
Lo 0.18 0.%6 2.17% D.6R
S.E. + G.011 0.021 0.104 0.107
g.D. at 5 %4 0,007 M.S. 0.714 Q.30

Interaction (V »x L3}
S.E. + 0.019 0.037 0.180 1.178
C.D. at 5 % N.S. 0.112 N.5S. N.S.
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N.8. = Not significant.
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At 45 DAS, the variety V, had saignificantly more mean stem dry
weight per plant than the variety V; while varaiety Ve had
lowest stem dry weight per plant and 1t was on par with the

variety VB

At 75 DAS. the results obtained are some what
different wherein the lowest dry weight of stem per plant was
recorded wunder the variety V, which was statistically on par
with the variety V, and both these varieties were

significantly inferior to variety Vi,

The fertilizer levels showed the pronounced
influence on accumulation of stem dry weight per plant. Thus,
the fertilizer level L, had statistacally and significantly
more dry weight of stem per plant than the fertilizer level LZ
at all the observational occassions except 45 days of crop

growth stage.

Thus, 21t can be seen that varietal bhehaviour for
dry weaght of stem per plant was not consistent at different
sampling occassions Further 1t was observed that the
fertilizer level L, has consistently and significantly higher
dry matter of stem per plant than the fertilizer level Ly at

all the sampling occassions

The ainteraction effects between wvarieties and

fertilizer levels were significant at 45 days of crop growth



stage. The data regarding mean stem dry matter per plant as
affected by V x L interactions are given in Table 9

Table 9 - Mean stem dry weight per plant in grams as affected
by V x L interacticen (g)

Treatment Lq Loy Mean S E #+ CDh at 5 %
v, o057 o051 054 0037 0112
Vo 0 58 0 71 0 64
Vg 1.68 0 46 0 57
Mean 0 61 0 56

The data presented i1n Table 9 revealed that the
treatment combination V,L, had the highest dry weight of stem
per plant and 1t was significantly higher than all other
treatment combinations except Vil While, the Jlowegt dry
weight of stem per plant was observed under the treatment
combination V3L2 and 1t was signaifacantly inferior than

treatment combinations VZLl' V3L1 and VZLZ

4.2.3 Mean dry weight of earheads per plant
The mean dry weight of earheads was recorded at
harvest The data on mean dry weight of earheads are

presented in Table 10.

The data presented in Table 10 revealed that the
highest mean dry weight of earheads per plant was evident

under the variety V5, which was significantly superior than
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Table 10 1 Mean dry weight of sarheads per plant (g)
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Treatment At harvest

v, (MAcs-z4ver e
Vo (HD-2189) G.17%

Vy (NT-5439) 3.88

5.E. + 0,450

C.D. at § % 1.357

Ly 4.76

Lo 2.99

S.E. * 0.348

C.D. at & % 1.108

Interaction (V % L)

S.E. + 06737
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variety Vy However, the variety V5 was on par with the

varieties V1 and V2

The comparision of fertilizer levels indaicated that
the fertilizer level Ll had significantly higher dry weight of

earheads per plant than the fertilizer level L,.

Thus, 1t was observed that among the varieties V,
had significantly higher dry weight of earheads per plant than
the wvarieties Vg5 and V; and the fertilizer level L, had
significantly higher dry weight of earheads per plant than

fertilizer level LZ'

The 1interaction effects between varieties and

fertilizer levels were not significant.

4 2 4 Mean total dry weight per plant

The dry weight of all plant parts such as leaves,
stems and ears was summed up at respective samplings and data
on mean total dry weight per plant are presented 1n Table 11

and depicted in Fig 5.

The data presented 3n Table 11 1ndicated that
varietal differences in mean total dry weight per plant were

stataistically saignificant at 45 and 60 DAS

At 45 DAS, the highest mean total dry weight per

plant was evident under the variety V5, which was significantly
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Table 11 : Mean total dry weight per plant (g}

Treatment Days after sowing

EN s w0 s
v, (MACS-2494) 2.8% bo8 21.49 27.81
Vo (HD-Z189) x.18 7.78 23,19 0,00
Ve (NT-G4739) .95 7 . 5k 24 .58 29.19
S.E. + 0.207 0.165 0.688 0. 881
C.D. at 5 % N.S. 0.4979 2.073 N.S.
by T TI0 8.47 25.80 1 W67
Lo 267 &, 46 P07 2H.77
S.E. + 1, 149 0,105 0.562 G.719
C.D. at & % £0.508 0,407 1.692 2.1bb6

Interaction (V »x L)

8.E, + 0,297 0.274 0.977% 1.045
C.D. at 5 % N.S. 0, 7OS N.S. XL TED
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FPig. 5 - Mean total dry weight per plant (g.).
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higher than the variety V4 Further 1t was observed that the
variety V5 was on par with variety Vg4 and both the variseties
were sagnificantly higher than the variety \Z] Variety V4 had
significantly more total dry weight per plant, than the
variety V, but 1t was on par with the variety V, The

varietaies V1 and V, were also on par with each other

At 60 DAS, the highest total dry weight per plant
was recorded in the variety V2 which was significantly haigher
than the variety V, The varieties V, and V3 were on par with

each other

Further, at 30 and 75 days of crop growth stages
numerically the highest mean total dry weight per plant was
observed under the variety V, and Jowest mean total dry weight

per plant was found under the variety V,

The comparision of fertilizer levels indicated that
fertilizer level L1 had significantly higher mean dry weight
per plant than the fertilizer level LZ at all the crop dgrowth
stages

Thus, 1t can be seen that comparison of the
varieties for mean total dry weight per plant indaicated that
behaviocur of the varieties was differential at 45 and 60 DAS
While the fertilizer level I, had congistently and
significantly higher total dry weight per plant at all the

sampling occassions
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Table 12 3 Mean total dey weight per plant as affected by V + |
winteraction (gl
Treatment L L Mean S.E.+ C.D. at 5 %
at 45 DAS
vy 7 . 8% 6.10 6.98 0.4 0,705
Ve 8.27 T3 7.7R
Vo F.20 H.95 7.08
Mean B.47 b.46
At 75 DAS
vy 29.50 2H.173 *7.81 1.245 T.752
Ve 34.75 25.25 .00
Vor TOLTE 27 .47 29.19
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The interaction effects were significant at 45 and
75 DAS At 45 DAS, the treatment combination VzL, had the
highest total dry weight per plant and 12t was significantly
higher than remaining treatment combinations While the
lowest total dry weight per plant was observed 1in treatment
combination VgL, and 1t was significantly nfersor than

remaining treatment combinations except V41,

At 75 DAS, lowest and highest mean total dry weight
per plant was observed 1in the treatment combinations V414 and
Vle. The treatment combination VZLJ was significantliy
supericr to remaining treatment combinations While the
treatment combination VoL, was on par with treatment

combinations V1L2 and VZLZ

4 3 Days required for different growth stages

The experimental data on days required for
different growth stages such as days required for 1initiation
of heading, 50 per cent heading and physiological maturity are

presented in Table 13.

4 3 1 Mean days required for initiation of heading

It can be seen from Table 13 that the varieties
diaffered in respect of initiation of heading The variety V4
was vrequired signifacantly more number of days than the

varieties Vg and V,. It 1s significant to note that wvariety
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Table 17 11 Mean nunmber of days reguared  for different growth

stages

Treatment  Days required for
Initiation 50 per cent  Physiolagical
af heading heading maturaity

v, (MACS-za96) 69,63 72.80  111.00

Vo (HD-218%9) 4£2.730 64,00 107 .00

Vo (NI-G4757) 65.90 69.40 115.00

5.E. + 2.444 0.347 R

C.D. at 5 % 1.33 1.045 e

by bé o 30 68.70 111.00

b 6560 &H8.80 1t11.00

S.E. * 0.T67 0. 285 e

C.D. &t 8 % N.S. N.S. = e

Interaction (V »x L)

S.E. + 0.608 0.491 -

C.D. at O % N.8. N.S. o
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Vo, had early initiation of flowering which was significantly

early than the varieties vV, and Vg,

The comparison of the fertilairer lJevels indicated
that, higher or lower fertilizer level did not influence the

initiation of heading

4 3.2 Mean days required for 50 per cent heading

The data presented in Table 13 indicated that the
variety V, required significantly more number of days for 50
per cent heading than the varieties Vg and V, The
differences in number of days required for 530 per cent heading

due to fertilizer levels were statistically not signifaicant

4 3 3 Mean days required for physiological maturity

The data presented in Table 13 indicated that the
variety Vo, had early physiological maturity than the varieties
Vqy and Vg The maximum days (115 days) required for
physiological maturity to the variety V4 and the minimum
number of days (107 days) required to the variety V,. The
comparision of fertilizer levels indicated that there were no
differences in the fertalizer level I, and Loy for

physiological maturaty

The anteraction effects Dbetween varieties and
fertilizer levels inrespect of days required for different

growth stages were found to be not significant
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4 4 Growth functions

In the present investigations, the effects of
fertilizer levels and varieties on the physiological growth
function wviz , Absolute Growth Rate (RAGR), Relative Growth
Rate (RGR) and Net Assimilation rate (NAR) were studied The
data on these attributes are analysed stataistically and the

inferences therefore, are drawn on the statistical basais

4 4 1 Mean Absolute Growth Rate (AGR)

The data pertaining to mean absolute growth vate
are presented in Table 14 It can be seen from Table 14 that
the wvarietal differences were statistically not significant
In general, AGR 1n these varieties increased upto 43 to 60
days of crop growth stage and thereafter it decreased.

As regards the fertilizer levels, 1t was evadent
from Table 14 that the AGR due to fertilizer level I, was

significantly more than L, between 30 to 45 and 45 to 60 DAS.

The 1interaction effects between fertilizer levels
and varieties were not signiaficant
4 4.2 Mean Relative Growth Rate (RGR)

The data regarding mean relative growth rate are
presented in Table 15.

It would be seen from Table 15 that the varietal
differences for relative growth rate were statistically not

significant
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Table 14 : Mean absolute growth rate (g/day/plant)

soses horsk vkt avree Saves Sy S1M4S TOeRE Rset SHER St Smete FHHVE Pt aoves Seess SEEVR Thiue Srave SASte VLS Taype Sobvn ¢mi8 Smebt Plavs Fhets Srumt Sertt Soove St aech Shees dpens semts Foven SHSS Sevet semne moten 26643 e Fhore WS aaest Aeedt ens Svite Gaert besee sove et ey Seven Fosen Sosen SHiss e Seord Hard TSy svber eese osns Fhuie.

Treatment Days after sowing

" s0-es as-60 bo-7%
v, (MACS-2896) 0.4 1.0 0.4
Ve (HD-2189) 0.731 1.07 Q.50
Vo (NI-54739) 0. 350 1.07 0.31
S.E. + 0.05] 0.078 0.074
C.D. at 5 % N.5. MN.S. N.B.
Ly 0.40 1.80 0,40
Lo .30 0.9 .41
S.F. 1 0,041 0,067 0,062
C.D. at & % 0,124 0,191 N.S.

Interaction (V i L)

S.E. * Q.072 0.116 0.108

ot 4000n ate s Souan soted e Sases MROT sktns vmbwe ifae e nces oige G00RS Jone $R0pS Ghrih 4u30d seet Ve 41003 ANARS SAARE Bhsen spadn Sebee Fetee Grese Seres Seese S Lires Sysee HOONL Shutt threg Srvee MO MAHA Hipke Sdomy boted Love imbre poset goens Puse Lere buted PlLts $eS4 mets oes Wher HERS 4tete SHiep debdn SRS besen Foive WHRE Seine

N.8. = Not sigmificant.
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Table 18a. Mean relative growth rate (g/g/day)
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Treatment Days after sowing

 s0-as a5-60 ho-75
v, (MACS-z4%6) 0.068 0.075 0.018
VB {HD-2189) Q.0673 0.071 0.015
Vo (NI-G479) 0. 185 0,151 0.014
S.E. + 0.042 G.041 G004
C.D. at 5 % N.S. N.S. N.S.
Ly 0.045 0,103 0.016
Lo 0,147 .07 0.014
HS.E. + 0.074 0.034 Q. 007
C.D. at 5 % N.S. N.S. N.S.

Interaction (V x L)

S.E. + 0,059 0.058 0. O0F;
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Similarly the fertilizer levels did not affect the

RGR and hence the differences were not significant

The interaction effects bhetween varieties pe

fertilizer levels were also not significant

4 4 3 Mean Net Assimilation Rate (NAR) per plant
The data pertaining to mean net assimilation rate

per plant are presented in Table 16

The data presented in Table 16 i1ndicated that the
varieties Dbehaved differentially in respect of NAR A1l the
varieties had less NAR value between 30 to 45 and increased
thereafter All varieties for NAR throughout
the crop growth stages The variety Yg had maximum NAR than
the wvarieties Vz/and Vq at 30-45 DAS while the lowest NAR
value was observed 1in the variety V, Between 45 to 60 days,
the wvariety V3 had maximum NAR than varieties V2 and Vl hut
the lowest value was obhserved in the variety YL Between 60
to 75 days of crop growth stage variety Yé had highest NAR
than varieties V5 and V,

The comparison of fertilizer levels indicated that
the fertilizer level L4 had numerically higher NAR values than
the fertilizer level L, @XCep) 2¢-45 O#As

The interaction effects between varities and

Aot
fertilizer levels were significant.
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Table 16. Mean net assimilation rate (NAR) per plant

(g/dm2/dav)
Treatment Between days after sowing
0-45 4550 60-75
vl (MACS-2496) 0.169 0.326 -2.215
v% (HP-2189) 0.179 0 296 -4 132
v3 (NI-5439) 0 195 0.348 ~1.908
S E. + 0.026 0.031 1 995
C.D. at 5% NS NS NS
rl 0.161 0.335 ~0.779
I, 0.201 0.331 ~4.425
S E. + 0.021 0.026 1 629
C D at 5% NS NS NS
Interaction (V x L)
S B+ 0 037 0 44 2.822
¢ L at 5% NS NS NS

N.83. = Not significant



4 5 Post harvest studies
The five plants which were selected for growth
observations were harvested separately at maturity and post

harvest data of these five plants were recorded

4.5.1 Mean number of productive tillers per plant
The data in respect of mean number of productive
tillers per plant are presented in Table 17 and graphically

shown in Fig 6

The data presented in Table 17 indicated that
differences for mean number of productaive tillers per plant
were statistically significant in all the varieties The

variety Vg had more number of productive tillers per plant
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Mean
No . of
productiv
tillers/
plant
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Vi (MACS-2496)

Vo (HD-2189)

V- (NT-5439)

S.E. +

C.D. at 5 %
Ly

b2

5.E. +

C.D. at § %4
Interactaion
S.E. +

C.D. at 8 %

(V «

L)

0.129

0..89
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N.5. = Not significant.

Mean number of productive taillers per plant, numher of
ears per plant
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Fig.8. Mean number of productive tillers
per plant, number of ears per plant
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while variety Vl had less number of productaive tillers per

plant. Thus, variety V3 was significantly superior than

variety V,

As regards the effect of fertilizwer levels, the
mean number of productive tillers per plant was significantly
higher under Ll than T., Thus, by increasing the fertilirzer
levels the productive tillers per plant were =3gnifacantly

increased

The interaction effects were not significant
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The --amtexaction effeTts—were—ptatrstrcatty—Tut
sygrrTficant
4.3 3 Mean total number of spikelets per ear

The data regarding the mean total number of

spikelets per ear are presented in Table 18

It can be seen from Table 18 that varietal
differences were stataistically saignificant in respect of
spikelets number per ear The variety V45 had significantly
less number of gspikelets per ear, while variety Vi had
significantly more number of spikelets per ear than varieties
Vo and Vg but the varieties V, and V3 were on par with each

other

The fertilizer Jevel L, had significantly more

number of spikelets per ear than the fertilizer level L,

The i1nteraction effects between varieties and

fertilizer levels were not significant

4.5 4 Mean number of grains per ear

It can be seen from Table 18 that mean grain number
per ear differed sagnificantly. The variety Vq had
significantly less number of grains per ear while the variety
Vl had sagnificantly more number of grains per ear than the

varieties V2 and V3



Table 18 : Mean total number of spitelets per ear.,
grains per ear. grain weight per ear
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Treatment No. of
spilelets
per ear

Vi (MRCE-2494) o50.17

Vo (HD-2189) 4%.238

V- (NI-5479) A42.75

S.E. 1 0,900

C.D. at 5 % 2.777

by 47.77

Lo 44 .40

S.E. + 07573

C.D. at & % 2.268

Interaction (V x L)

8.E. + 1.304

C.h. at & % M.3.

No. of
Qrawns
per ear

50,00

43.78

1.184

T1.77

47 .97

0.966

T

San

0.0468

0,204

7é

mean number of

1.70

0O.,.080

0.0

2.7

1.92

0.0

0.194
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N.8. = Not sagnificant.
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The fertilizer level Ly had significantly hagher

number of grains per ear than the fertilizer level Lo

The 1interaction effects were statistically not

significant.

4 5 95 Mean dgrains weight per plant (Main shoot and
tillers)
The mean grain weight per plant of main shoot and

tillers was recorded and data presented in Table 18

It can be seen from Table 18 that mean grain weight
per plant of main shoot as well as taillers was maximum in the
variety V5 which was sagnifiacantly higher than the varsety Vg

but was on par with the variety V,

The differences 1n grain weight per plant of main
shoot and tillers were significant influenced by fertilizer
levels The comparison of fertailizer levels indicated that
the fertilizer level L4 produced significantly more grain
weight per plant of main shoot and tillers than the fertilizer

level L2

The 1nteraction effects between varieties and
fertilizer levels were significant for grain weight of main

shoot and data are presented in Table 19
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Table 19 Mean grain weight of main shoot as affected by V x
L interactaon (g)

Treatment L4 Lo Mean S E + CD at 5 %
v, 245 213 220 0118 0354
Vo 278 2 25 7 51
Vg 2 61 1 65 213
Mean 2 61 2 01

The treatment combination V,L4 had the bhighest
grain weight of main shoot while the lowest values for mean
grain weight were observed under the {ireatment combination
V3L2 which was significantly inferior than all other treatment

combinations

4 5 6 Thousand grain weight

It 1s evident from Table 20 that variety V, had
significantly higher 1000 grain weight, whereas variety V, had
lowest 1000 grain weight but on par with V3 and variety V, was

significantly superior to variety Vg

The 1increasing fertilizer levels had significant
effect on 1000 grain weight. Higher the fertilizer level more
the thousand grain weight. The fertilizer level L, had higher

1000 grain weight than the fertilizer level L2

The ainteraction effects were found to be not

significant
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Table Z0a. Yield and yvield contributing attributes
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1000 grawn Yield/net Yield/ Harvest
weilght (%J plot (kog) ha () 1ndax(z)

otven boven Srb4e Baoem et ety St pevbe Aoade Moo ceesh Seate SoLeR Srevy et Vebed Sebrs St paves s et 000 9EHYR A4vpe PONeE S00m Tets benie Simre Siois Agafh Leate hdes oritn Leaes Seomy s S0t04 SRS bions $oors SVURE St e AR Mows seueh Sumrt Vo SHS0S e S drbts SHSSY £0088 stiss ks UUR Lepen Misep Shetn Secey srons Heve Soere

Vi (MACS-1496) 41.79 .19 S7.55 40,21
Vo (HD-218%) 45,92 2.85 AL 45 =7 .44
Vo (NI-5439) 41.57 .91 4. A
S.E. + 1.021 0.112 1.741 2.44
C.D. at 5 % 3.07S N.S. N.B. b, 7473
Ly 45,00 3031 58.94 707
Lo 40,91 2.66 21.04 4L 14
S.F. 1 0.8373 0.090 1.09% 1.837
C.D. at 5 % 2.511 0.276 S5.0299 N.G.
Interaction (V x L) N.B. M.S. N.S. ?. 565
S.E. + 1.447 0,189 1.8946 L1774
C.D. at 5§ % N.S. N.8. N.5. 9 .565
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N.G. = Not sigmiaficant.



Fig. 7. Yield and yield contributing
attributes
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A - 1000 grain weight V1~ MACS - 2496

B - Yield per pet plot Vo~ HD - 2189

C - Yield per na. V3~ NI - 5439

D - Harvest index Ly- 100: 60:60 NPK kg/ha

Ly~ 50 : 30:25 NPK kg/ha
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4 5 7 Mean yield per net plot and per hectare
Grain vyield of the three varieties at harvest was
recorded on net plot basis and yleld per hectare was computed

The relevant data are presented in Table 20

The data presented in Table 20 indicated that the
varital differences were not significant and numerically
highest yield per hectare was observed in variety V. while the

lowest yield per hectare was observed in variety V,

Fertilizer differences were significant and the
comparision of fertilizer levels indicated that the fertilizer
level 14 had significantly haigher yield per hectare than the
fertilizer level L, The interaction effects were not

significant

458 Mean harvest index

The harvest 1index of variety Vy (MACS5-2496) was
significantly more as compared to variety V4 while the lowest
harvest index was observed 1in variety Vg (NI-5439) The

varieties V1 and V, were on par with each other.

The comparision of fertilizer levels 1ndicated that
the fertilizer level Ly had numerically higher harvest index
than the fertilizer level L, but the differences were not

significant
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The interaction effects Dbetween varieties and
fertailaizer levels were significant for harvest i1ndex and data

are presented in Table 20b

Table 20b Mean harvest index as affected by V x L intevaction

Treatment L, Lo Mean S E + ¢ D at 5 %
v, 3493 4549 4021  3.174 9 565
Vo 43 38 31 51 37 44
Vg 32.78 25 43 29 11
Mean 37 03 34 14

The treatment combination V,L, had the highest
harvest i1ndex (HI) while the lowest value for harvest 1index

was observed under the treatment combination V3L2

4 6 Chemical analysas

The plant samples were collected at harvest and
they were analysed for nitrogen, phosphorus and potassium
content separately from stem, leaves and grains and determined
as per method described in chapter III The results are

presented i1n following tables

4 6.1 (A) Mean per cent naitrogen content in stem
The data on mean per cent nitrogen content of stem

are presented in Table 21



Table 21 » Mean per cent nitrogen, phosphorns, potassiam and protein rontent an stems, lpaves and
grains at harvest
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Treatment Nitrogen Fhosphorus Fotassium Frotein

s . s s L & s 1 & s L o
U, (WACS-2489)  1.68 1.76 2,50 1.15 0.19 0.40 0.38 1.10 0.46 10.25 10.98  15.68
Vo (HD-218%) 1.640 1.81  2.52  0.15%  0.19 0.41 0.37 0.09  0.46 ?.81 11.30 15.7%
Ve (NI-5479) 1.68  1.77 2.57 0.15  0.19  0.41  0.40  0.0%  0.446  10.50 11,07 16.08
8.F. + 0.084 0.095 0.09% 0.007 0.002 0.006 0.010 0.004 0.004 0.5%24  0.343 0,587
C.D. at 5 % N.8. N.8. N.8. N.5. N.B. N.8. N.5. N.8. N.85. N.S. N.S. N.5.
Ly 1.51 1.8%  D2.5% 0.14 0.20  0.4% 0.40  0.0%9  0.47 ?.44  11.446 15.82
Lo 1.75%  1.72  2.9%7  0.15  0.1%  0.78  0.36 0.09 0.44 10.94 10,76 15.82
8.E. + 0.068 0.04% 0.076 0.002 0.001 0.005 0.008 0.007 0.004 0.428 0.280 0.474
C.D. &t 5 % 0.206 N.85. N.S. 0.007 0.004 0.015 0.074 N.5. 0.011 1.290 N.S8. N.S.

Interaction (V » L)

8.E. + 0.119  0.078 0.172 0.004 0.002 0.009 0.014 0.005% 0.006 0.741 0.485  0.82%
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N.S. = Not significant. 8 = Stem, L = Leaves, G = Grawn



It can be seen from the data that daifferences 1n
respect of mean per cent nitrogen content in all the varieties
were not significant. However, variety Vg (NI-3439) had
numerically higher nitrogen content in stem than the varieties

Vl and VZ

The comparison of the fertilizer levels, revealed
that the fertilizer level L, had significantly higher nitrogen

content in the stem than the fertilizer level Ll

The varieties and fertilizer levels interactions

were not significant.

(B) Mean per cent nitrogen content in leaves

It can be seen from the data presented in the Table
21 that differences 1nrespect of nitrogen content 1in the
leaves among the varieties, fertilizers levels and
interactions were statistically not significant
(Cc) Mean per cent nitrogen content in grain

The varietal differences 1in per cent nitrogen
content in the grains, fertilizer levels and interactions were
statistically not significant
4 6 2 (A) Mean per cent phosphorus content in stem, leaves

and grain

The data on mean per cent phosphorus content in
plant parts viz., stem, leaves and grains at harvest are given

in Table 21
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The Table 21 indicated that the daifferences 1in
phosphorus content 1n stem, leaves and grains 1in all the

varieties were not significant

The comparision of fertiailizer levels indicated that
phosphorus content 1n stem was significantly higher in
fertilizer level L, than L, In case of phosphorus content in
leaves and grains the fertilizer level L, had significantly

higher phosphorus content than fertilizer level L,

4 6 3 Mean potassium content in stem leaves and grain at
harvest
The data on mean per cent potassium content in

stem, leaves and grains are presented in Table 21.

The data presented in Table 21 indaicated that the
differences for potassium content in the stem, leaves and

grains in the varieties studied were not significant

The comparision of fertilizer levels indicated that
the fertilizer level 1.4 was significantly superior than the

fertilizer level L, for potassium content in stem and grains.

4 6 4 Protein content
(A} Mean per cent protein content in stem at harvest
The data on mean per cent protein content in stem,

leaves and grain are presented in Table 21



The Table 21 1indicated that the proteain content in
the stem was numerically highest in the variety V4 as compared
to the varieties V1 and Vo However, the differences were

statistically not significant

As regards the fertilizer levels the data indicated
that the fertilizer level L, had significantly higher protein

content i1n the stem than the fertilizer level LI

{B) Mean per cent protein content in leaves and grains
at harvest
The data 1indicated that varaietal differences,

fertilaizers levels and interactions were statistically not

significant.
4 7 Soil analysis
4 7 1 S0il analysis before experimentation

The s011 analysis before conducting the experiment
was carried out to know the initial nutrient status 3n the
experimental plot The composite soi1l samples from 0 to 45 cm
depth was taken and analysed for nitrogen, phosphorus and
potassium content. The data pertaining to the initial content
of nitrogen, phosphorus and potassium are presented in Table

22.
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Table 22 Chemical composition ¢of so0al from the experimental
field (0-45 com)
Sr Characteristics Method adopted
No
1. Available nitrogen 228.30 Modified alkala permanate
{kg/ha) method (Saharawat and
Burford, 1982)
2 Available phosphorus 21 32 BSpectronic-20 (Olsen's
(kg/ha) method)
3 Available potassium 470 40 Flame photometer (Hanway
(kg/ha) Hei1dal, 1967)
4, pH 8 10 Glass electrode method
(Piper, 1966)

It was revealed that the available nitrogen,
phosphorus and potassium was 228 30, 21 32 and 470 40 kg/ha
Thus, the soil was low in nitrogen, medium in phosphorus and
high :n potassium

It could be seen from the Table 23 that the mean
nitrogen, phosphorus and potassium present in soil after the

harvest of experimental crop was 218 15, 18 90 and 460 13

kg/ha, respectively However, the varietal differences were

not significant The data on fertilizer levels indicated that

fertilizer level L, had significantly higher amount nitrogen
phosphorus and potassium content in the soil after harvest
It was further observed that 1intevaction effect wetre

statastically not signiafaicant
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Table 23 : Mean available N, F, k content 1n so1l after harvest

of crop
Treatment N P e
v, (MACS-2496) 221,08 1s.80  457.48
Vo (HD-2189) 218.29 18.461 462 .64
Vo (NI-5479) 215.14 19.71 464 .50
S.E. + 1.819 0.269 4,490
C.D. at 8 % N.S. N.S. N.G.
Ly 213.57 18.03 450 .70
Lon D22.79 19.80 4469 .60
S.E. + 1,485 0.219 T.bbéb
C.b. at § %4 4.474 O.b61 11.04646

Interaction (V »x L)

S.E. + 2.972 0, 380 & TIED
C.D. at 3 % N.S. N.S. N.S.
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N.5. = Not significant.









5 DISCUSSTITON

A faield trial to study the "Physiological analysis
of growth and vield of wheat as 32nfluenced by fertility
levels”" was conducted during RBabi 1993-94 The result

obtained are discussed in this chapter.

Fertility has proncunced effect on growth and
development of crop throughout the growing season The vyaield
1s dependent on scoil fertility, fertilaizers applied and
varieties used The higher vyield 1s the combination of
several morphological, physiologaical and environmental

factors.

A comparision between different treatments n
respect of vyield (Table 20), revealed that appllcation)atwo
fertilizer levels, the grain yield was more under higher level
of fertalizer, 1indicating that higher the fertilizer level

higher 1s the grain vaield

Thus, in dJgeneral, by 1ncreasing the fertalaizer
level, there was increase in vield Similar 1ncrease 1n grain
vield due to increase the fertilizer levels was reported by
Nagre and Bathkgl (1978) They found that application of 120
kg N + 60 kg P,05 per hectare recorded the highest and
significantly more grain yield than 90 kg N + 45 kg P205/ha
and 60 kg N + 30 kg P,0g/ha Full dose of fertilizer an

combination with eight irrigations recorded the maximum grain
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vield. Soni et al. (1988) also found that the application of
N, P and K at recommended level of 120 kg N + 80 kg P,05 + 40
kg KZO/ha could sustain high vield and maintain so1l
fertilaty Further Auti and Kenjale (1985), Nakhtore and
Kewat (1989) and Giorgio et al. (1989), observed increase in

quality and yield under increase the fertilizer levels

The variety MACS-2496 (V,) produced more yield than
varieties NI-5439 and HD-2189 Th-ough varietal differences
were not significant, the response of all these varaieties to
the fertilizer treatments was almost similar due to which the
interaction effects were not significant The increase in  the
vield of variety MACS-2496 by increasing the fertility levels
(100.60 60 N,P,K kg/ha) was also observed by Bhaliva et al
(1983) and they reported that the fertilizer level might have
been responsible for higher grain yield Similarly Nakhtore
and Kewat (1989) observed that grain and straw vield increased
significantly with increase in fertility levels from 0 to 100

per cent

Reddy and Bharadwa)y (1984} reported that the
differences between 80 and 120 kg N/ha were sagnificant and
phosphorus application 1increased the numbers of ears, ear
weight, fertility ratio of spikelets, 1000 grain weight, grain

and straw yield
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The 1ncrease 1in vield due to 1increase in the
fertilizer levels and varietal differences for yield may be
because of two factors This statement 1s supported by the
data regarding the grain weight and number of grains per earvr
(Table 18) There was significant increase in  number of
grains per ear and grain weight per ear by 1increasing the
fertility level Similar increase in grain weilght per ear was
also reported by other workers (Muller et al , 1991, Dhuka et
al , 1991) Upadhyaya and Dubey (1991) reported that the
grain Yyield was highest with four i1rrigations and 120 kg N +
60 kg P,05 + 40 kg K,0. HD-2236 gave the highest grain vyield
and 1000 grain weaght In the present investigation, 1t was
observed that the grain yield per ear decreased significantly
by decreasing the fertilizer level (50 30 25 N,P and K kg/ha)
The contribution of main shoot to the yield also changed 1 e
between 2 61 and 2 01 gms The contribution of main shoot for
grain yield was maximum 1in variety HD-2189 (V,) The results
obtained 1in the present investigation are similar to that of

Sihony and Pinthus (1988)

The vaield of individual plant depends upon number
of fruitful +taillers 1including main shoot. The number of
fruitful taillers per plant was significantly reduced under low
fertility level (L,) than L, (Table 18) As stated by

Silberbush and Lips (1991), they reported that tiller number
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per plant was correlated with dry matter yield and 1increased
with nitrogen c¢oncentration. The reduction 2in fruatful
ti1llers per plant was probably because of high mortalaty of
tillers under higher fertility level, because of decrease 1n
light aintensity at lower layer, resulting the death of late

formed taillers

The varieties differed significantly in respect of
production of Pﬂducﬁvb tillers per plant The variety V5 (NI-
5439) produced signaficantly morePyUdu&k%ve tillers whereas
variety V; and V5, had lower number of%b%d“CﬁVe tillers The
intraction of V x L was not signifaicant. It 3s clear from the
above discussion that grain yield differences under higher
fertilaty level of different varieties was not mainly because
of reduction in number of fruitful tillers per plant but may
be due to other vyield contributing characters The grain
vield per plant depends upon total number of ears per plant
and number of grains per ear In the present 1investigations,
significant 1increase due to increased the fertilaity level in
the grain yield per plant, main shoot and tiller was evident

from the data in Table 17

The grain number per ear 1s another most i1mportant
vield contributing character. In the present investigation the
higher grain number per ear was observed in variety MACS-2496

(1) followed by V, (HD-2189) and Vg (NI- 439) The minimum
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reduction 1n grain number per ear and grain weight per ear (g)
in main shoot and tillers plant was recorded in the variety
Vq Thus when the fertilaity level was increased from 50 30 25
N, P and K kg/ha to 100 60 60 kg N. P and K per ha This sort
of reduction in grain number per panicle and yield of wheat
was drastically reduced when fertilizer dose was reduced to 50
per cent of the recommended level by Pawar et al. (1988) at
Mahatma Phule Krashai Vidyapeeth, Rahuri (M § ) Similar
results were reported by Reddy and Bharadwaj (1984), Soni et

al (1989)

The reduction 1n grain number under lower fertalaity
level may be either because of reduced spikelet number as
stated by Langer and Liew (1973) or decrease the grain set as
reported by Bhaliya et al (1983) However, reduction 1in
grain number of different varieties under the influence of
fertilaty levels were significant By and large 1t can Dbe,
therefore, stated +that all the varieties behaved 1in the
similar fashion under different fertilaity levels. The grain
number per ear depend on number of spikelets per eary and the
grain setting per spikelet. It 1s evident from data (Table
18) that the spikelet number per ear of main shoot ear and
tiller ear reduced significantly with decreasing the fertilaty
levels. The reduction in spikelet number of main shoot ear

was more pronounced than that of tillers The maximum



reduction due to low fertility level was abserved in varlety
NI-5439 (V3) and minimum 1in variety MACS-2496 (V,) both under
L, and L, treatments. The spikelet number per plant was thus
dependent mainly on main shoot spikelets in all the varietaies
as there were maximum spikelets in main shoot per ear in all
the wvarietaies. This observation, therefore confirms the
results reported by Langer and Liew (1973) and Bhaliya et al.
(1983). They also observed increase in spikelet number per

ear of wheat due to 1increase i1n the fertility levels

The per plant grain vyield depends not only on ear
number peyr plant and grain number per plant but also on the
grain size The 1000 grain weight at harvest of the different
varieties under different treatments was measured and observed
that there was significant increase in 1000 grain weaight of
main shoot and average of the plant, when the fertilaty level
was 1increased from 50:30 25 NPK kg/ha (I.5) to 100 60 60 NPK
kg/ha (L4) In case of 1000 grain weight 1n general increased
with increase i1n fertility levels The saimtlar conclusion was
drawn by number of workers, when they studied wheat varieties
under increasing the fertility levels (Bhaliya et al {1983),
Sinbony and Pinthus (1988); Nagre et al (1982); Reddy and

Bharadwaj (1984)

The combined effect of number of grains and number

of spikelets per plant and 1000 grain weaght 1s seen in the
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ear welight. As in case of other parameters, there waz
saignificant 1ncrease 1n the ear weight, when the fertilizer
levels was 1ncreased. The varietal differences were also
significant and per plant ear weight of variety V, (MACS-2496)
was on par with variety V5, (HD-2189) but significantly more
than variety Vg (NI-5439) The data was compared with per
plant grain weight, 1t was observed that variety Vo produced
maximum grain yleld which was on par with variety V, and Vg

Thus 1t can be concluded that the ear weight per plant of

variety V2 was more than varjeties V. and Vg

From the above discussion, 1t 315 observed that
highest grain yield (4.96 gms) per plant was of the variety
HD-2189 followed by the variety MACS-2496 (4 36) but there was
maximum reduction in the grain yield per plant of variety NI-
5439 Dboth under L, and L, treatments due to which 1t lagged
much behind variety MACS-2496. Thus, reduction in grain vyield
per plant under low fertility levels was mainly Dbecause of
reduction an fruitful tallers per plant and grain number per
plant and limited extent by dgrain size However, this
reduction was compensated by i1ncreased total number of ears
per plant due to which grain vield per plant was more due to

1ncrease the fertilaty level

A comparision Dbetween different treatments in

respect of leaf area revealed that the leaf area per plant was



increased with incveazs with fertilimey  levels 1Takls T
thvaughout the growth peraad Hecause of ineci=gzed leaf arvea,

total photesynthat=s  preduced by the plapt wight  FBswes been
yield per plant must have bean 1ntYyeasad hegpnse ot
incveaged  1l=af avea, LAD (Table 5) was also increased due to
leaf area per plant In wheat, Belda =&t al (1887 2tudisd

the  winsral nutrition of wheat organ and c¢rop  stage

af  snthesiz was a suitable andicator of biomass Similar
results 1n wheat were reported by FKhalifa (1371 Farly
RiTyagean application effectively 1increased by L.AD hy

increasing LAI

Varietal daffevences were significant for most  of
the period. The leaf area per plant of all fThe vavielis® w3f

incveased dus to ancrease the fertility level, however 1t was
more marked in variety V, between 4%-50 DAZ which war Jvain
filling period  This might have laid to morse  photasynthesia

3 -

quiing  grein fi1lling period and nst photosynthetes must  have

been translocated to the sink which reaulted in moves ¥isld pav
plant
The total dvy matter iz the result of net

photosynthesis in leaves and stewm during wegetative phazss  and

IZI
|’tl

ifily leaves, ears and partly stem during reproductive phase.

]
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after ear emergence. The total dry matter per plant includes
dry matter of leaves, stem with sheath and ears From the
data 1n Table 11, 1t was c¢bserved that the total dry matter
increased significantly due to increased the fertilaty levels
The total dry matter at initial stages was mainly because of
stem dry matter but later on as ears and grains developed, 1t
was mainly due to ear dry weight The differences 1in total
dry matter under different fertility levels after ear
emergence were mainly due to differences in the ear weight
The total dry matter production of stalks per plant increased
with increase the fertility levels The fertilizers
application increased the number of ears, ear weight,
fertilaty ratio of gspikelets, 1000 grain weight, grain and
straw vyield (Reddy and Bharadwaj, 1984, Nakhtore and Kewat,
1982, Chauhan and Ram, 1993) The wvarietal differences
regarding total dry matter during later stages of growth were
alsc mainly because of differences in ear weight When ear
dry weight was increasing at a faster rate, the accumulation
of photosynthates in stem and leaves was exported toward the
developing grains and earhead. Though there was no reduction
in the stem dry matter during ear development, the rate of
accumulation was slow down from 60 to 73 DAS onwards

The 1ncrease in grain vyield and total dry matter
per plant due to increase the fertility level was compensated
by the increased number of earheads per plant which resulted

in increased grain yield
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As the dry matter was 1ncreased, there was
proporationate increase in the grain yield per plant under the
increased the fertility leavel Thus, there was reduction in
the translocation of photosynthates toward the grain The
reduction 1n the harvest index was reported by Singh and
Stoskopf (1971) and they concluded that harvest 1index was
positively correlated with vegetative growth The Tharvest
index 1in the present investigations was reduced from 37 03 to
34 14 When the fertility level increase from L, to I, It 3s
said that more the harvest index, more 15 the grain vyield.
This 1s proved in this experiment as the variety MACS-2496 had

40 21 per cent harvest index which had higher grain yield

The height of the plant and days to different
growth stages were also influenced by the fertilaty levels
The heaght of the plant 1increase significantly with increasing
the fertility levels. Similar increase 1in plant height due to

fertility levels was reported by Ray et al {1989)

The number of days required for initiation of
heading, 50 per cent floweraing and physiological maturity were
not influenced by fertility levels and thus, the intevractions
were not significant This conclusion 1s supported by Bharud

and Patil (1989)

From the studies on growth functions, 1t c¢an be

concluded that AGR of dry matter, in general, 1increased with
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increasing the fertilaity ‘tevel, whereas RGR with few
exceptions decreased with i1ncreasing the fertility levels

This might be due to shedding effects

The wvariety MACS5-~2496 had highest AGR upto 60 DAS
but at later on 1t droppéd down The RGR i1n varaiety NI-5439
was higher during most of the growing period, followed by
MACS-2496 and HD-2189 which may have favoured in maintaing the
higher number of fruitful tillers and high yield of these
varieties The NAR represents the photosynthetic efficiency
cf leaves and according to Waston (1947), 1increase in dry
matter vield was asscocrated with increase in mean leaf area.
These assimilates might have been efficiently used for
economical vyield rather than bioclogical yield which resulted

in higher harvest index

As the age of crop increased, there was increase In
NAR wvalues with 1increase 1in fertilaty level This may
accounted for higher LAI, which may result in negative values
because of shedding effect and thus ultimately reduced the
grain yield In general, there was 1inconsistent trend in NAR

values as fertility levels increased

To summarize, 1t would appear from the present
results that variety MACS-2496 was more suitable for
cultivation for obtaining high vyield by 1increasing the

fertilaty level
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6. SUMMARY AND CONCLUSIONS

A field experiment to study "Physiological analysis
of growth and vyield of wheat as influenced by fertility
levels", was conducted at Post Graduate Research Farm, Mahatma
Phule Krishi Vidyapeeth, Rahuri (Maharashtra State) during
Rabi, 1993-94 to wunderstand the basis for differential
varietal response to different fertility levels. The field
trial consisting of three varieties namely MACS-2496 (V1), HD-
2189 (Vy) and NI-5439 with two fertility levels (L) -
100:60:60 NPK kg/ha and (Lz) - 50:30:25 NPK kg/ha were used.
The growth observations were recorded at 15 days interval.
Similarly, for dry matter studies the plant samples consisting
of five randomly selected plants were collected. The following

broad conclusions are drawn from the studies.

1. The grain yield per hectare was higher with high

fertility level.

2. The higher grain yield per hectare was mainly
because of the increase in number of ears per

plant.

3. Under high fertility level the yield attributes
such as tiller number, grain number per ear and
1000 grains weight had higher values and affected
thus, the 7yield was higher under high fertility

level,
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100

The total dry matter and dry matter of stem, leaves

and ears per plant were increased with increase in

fertility level.

The value of growth functions such as AGR and RGR
somewhat were reduced with increase the fertility
levels. While, NAR values were higher under higher

fertility levels.

Height of the plant increased with increase in
fertility level. Similarly leaf area and leaf area
index per plant increased with increase in
fertility 1level. however, decline in LAI after
anthesis was more marked under higher fertility

level.

All growth stages such as initiation of flowering,
50 per cent flowering and physiological maturity

were not affected with increase in fertility level.

The wuptake of N was higher under high fertility

level.
The varietal differences for yield were not
significant. However, the variety MACS-2496 was

more suitable under higher fertility level.

The grain yi1eld was appeared to be dependent on the

. . eat
number of productive tillers, number of grains/ and

1= ~H208
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12.

101

1000 grains weight. All these yield contributing
characters were favourably influenced by the high

fertility level.

Among the varieties, the variety HD-2189 was found

to be bolder having higher 1000 grain weight.

In all the varieties the LAI was highest at 60 days

and thereafter, 1t declined with time.
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