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The High Yielding Varieties Programme envisages the
intensive cultivation of 32.5 nillion acres, using fertilizer -
responsive varieties or hybrids of rice, wheat, hybrid maize,

Jowar and baira 1n 12.5, 8, 4} 4 and 4 nillion acres respectively.
The rqummended doses of nitrogen for these crops are 100, 100, 80
and 40 Ib. N per acre or 112, 112, 90, 90 and 45 kg. N per hectare.
A supply of 1.29 million tonnes of N, iIn addition to suitable
quantities of P and K, has been earmarked for the programme with
an expectation of 25.5 nillion tonnes of additional food-grains.

The results on the responses to Nitrogen of dwarf wheat
and hybrids of maize, .jowar and bajra,based on the results of co-
ordinated trials carried out with the participation of the Indian
Agricultural Research Institute have been reviewed In the earlier
papers and a re3une of the important results is given below:

A. VHEAT

(1) Data - The response to nitrogen for the Indian varieties
of wheat were available from fertilizer experiments carried out at
the 1.A_R.I. from 1946-47 onwards. Data for the Mexican varieties,
Sonora 63, Sonora 64 and Lerna Rojo, along with the Punjab variety
C.306, were available from co-ordinated experiments during 1964-65
and 1965-66, carried cut at 41 centres iIn the country with doses of
nitrogen ranging from O to 200 Ib. N/acre.

(@ The response function for N.P. varieties of “heat, based
on experiments at the I1.A.R.l,, was found to be quite similar to that
obtained by the 1.A.R.1., for the indigenous varieties of wheat based
on trials iIn farmer"s fields.

(@ In the co-ordinated trials during 1964-65, N.P.876 was
found to be slightly superior to N.P.887 but sho\?ed lo”er response
than the Mexican varieties,

(@) The profit maximizing (optimal) levels of nitrogen

showed wide variation from State to State and variety to variety.
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() The d~a-f varieties Sonora 63, Sonora 64, Lerna Iicjc and
the Indian variety G.306 showed the highest response iIn Zone 1
(Punjab, U.?», Delhi and Ilgjsthan) followed by Zone 3 (Bihar and
«x'cst Bengal) t For any Variety, the average responses in other
zones aere nuch lover.

®) In Zone 1 and for the average over all Zones, the
highest yields are given by Lerna Tojo, followed by Sonora 6c,
Sonora 63 and C.306.

(7)) At current prices and using the average response function
over all Zones, the optinal dose of nitrogen for the three ch-nrf
varieties vas found to lie betveen 120-135 hg. - per .ectare. The
corresponding values for C.306 and for the indigenous varieties In
cultivators” fields cere 91 and 51 leg. IT per hectare respectively.

(8 In the Agronomy trials during 1965-66, the dvarf varie-
ties Sonora 64 and Lerna Tojo shoved significantly higher response
vith 6 instead of 4 irrigations at tvo centres. C. 306 suffered due
to lodging at one of these centres. The interaction of 1irrige i1 n
vith nitrogen levels vas, however, not significant.

(@) Among all the varieties studied, Sonora 64 gave the
highest response to N In terns of additional production over no
nitrogen application.

(10) The National vheat demonstrations iIn various States of
the Union gave anple testimony to the high yield potential cf tae
dvnrf vheats. The highest yield of 68 fj/ha vas obtained at Del...i
vith 3-227 in a 1 hectare plot.

(11) An allotment of 0.36 million tonnes of IT, at tne rate
of 112 lgg If/ha over an area of 3.3 million hectares has been made
in the programme for the dvarf vheats. This mill account for an
additional production due to nitrogen of Aﬁj pillion tonnes of vheat
grain. A more efficient utilization of/star?e supply of nitrogen can,
however, be made by reallocating it betveen the Mexican and Indian

varieties of vheat, over the entire irrigated area of 6= rij-li n
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hectares, at the rate of _about 80 and 32 kg. > per hectare for the
drnrf and tall —heats respectively. This —ill account for an addi-
tional production due to nitrogen of 5.6 million tonnes and Will also
ensure varietal diversity,-essential for avoiding the outbreak of
disease epidcnics.

(12) The above allocation is based on the responses to
nitrogen iIn Indian varieties iron data of cultivators®™ fTield trials.
It 1s not natcrially altered even on using the response function for
the Indian variety C.306, as the output maximising doses nor’ becone
75 and 37 kg. N per hectare,

(13) The estimate of additional production due to nitrogen
based on the present data, cones to about 1.2 tonnes per hectare
v/hen an optimal allocation of the limited Il supply is made betr/een
the drarf and Indian varieties. The figure of a tonne per acre
additional production, over existing varieties and fertilizer levels,
expected In the programme appears to be difficult of attainment,
except under excellent management conditions.

(id) The additional net returns due to nitrogen application
arc the highest rith Sonora 64. These are about trice as large as
those obtainable rith Indian varieties at theilr respective economic
optimum levels.

(15) Due to the import of 18,000 tonnes of seeds from Mexico,
seeds of the d-arf varieties rill not be a limiting facter iIn exten-
ding their cultivation to the entire irrigated rheat area i1ron next
year. The quantity of nitrogenous fertilizers allocated to rheat in
the programme rill, under this situation, be extremely iInadequate to

exploit their full genetic potential.
B. MalZE

) lespcnoes to nitrogen from experiments under the Co
ordinated Maize Improvement Scheme, conducted for one to three years
at various locations In the country during 1961 to 1963, making up a
total of 17 trials, have been summarised. The levels of nitrogen
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tried wrere 0, 45, 90, 135, 180 kg. N per hectare and the hybrids
included iIn the trials rere U.S.13, Ganga 101 and Deccan i.ybrid
Haklca.

(@ The oaize crop In general and hybrid naize inparticular
gave very high response to nitrogen fertilization, especially iIn
Zo+e 1 (Foot-hills of Finaleyas) and Zone IV (Southern zone). At
45 kg. N/ha, the response in the hybrid varied lron 15 to 37 g ox
grain per kg of nitrogen. lesponses iIn the hybrids vrere higher tnan
those in the locals at all levels of fertilizer applictvici >n.

(@ The econonic optinun levels, iIn different zones, ranged
fron about 150 to 250 kg N/ha for the hybrids and from about 125 to
170 kg N/ha for the local varieties. The corresponding doses, based
on the average over all zones, wefe about 20a kg Il/hs for the hybrid
and 140 kg N/ha for the local varieties.

(4 The net profits due to nitrogen, applied at the optical
rates, ranged fron Rs.600 to 1100 per hectare in the hycri =
to 800 in the local varieties. The hybrids thus responded profitably
to a level of nitrogen about 50% higher than the local varieties,
bringing a net return fron i1nvostnent in fertilizer nhich is about
50 to 100 per cent higher.

(5) At their respective "optinun levels of nitrogen application,
the hybrids gave about 50F higher yield than the local varieties in
all zones. This result is also supported by the nation-iac hyeria-
naize denonstrations during Gobt 1963-64 and kharif 1964-65.

(6) Application of 90 kg N/ha to hybrid naize, as envisaged
under the official plan, appears to be too conservative, as it mould
cut dov;n the profits to nearly 70$ of the value obtainable under
optimal conditions,

(?) Using the average response function and under optimal
nitrogen application, the expected yields for the local and hybrid
varieties are about 35 and 51 quintals per hectare leading to an

additional production of about 16 g/ha of oaize grain.
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@ A 1linited supply of chemical fertilizers could be
considered as the most important factor liniting the yield potential
of the naize hybrids, the profits of the farriers and the rate ef

growth iIn naize production iIn the country,
C.  SCTGNU1 -

(1) The response to nitrogen for hybrid Jowar C3E-1, 1in
trials conducted at 8 locations during kharif 1965-66* have been
analysed. The levels of nitrogen applied ranged from O to 200 kg
11/ha.

(@ The yield and response to fertilizer in the hybrid as
compared to the local varieties is variable depending on the region
of adaptation of the hybrid which is earlier by 10 to 100 days than
the locals.

(@ In the six centres of adaptation, the responses of the
hybrid were much higher than the local. On an average over these
centres, the linear response iIn the hybrid was about 2.5 tines larger
than the local. The highest yield of about 50 quintals per hectare,
using 200 kg N/ha, was obtained with the hybrid at Siruguppa (Mysore) .

(4) In the two centres of poor adaptation, poor stands of the
hybrid and longer duration of maturity of the locals appear tc be
responsible for the failure of the hybrids. It has not been possible
to successfully compare these hybrids with the locals In the long
duration tracts of Maharashtra and Madhya Pradesh,

(5) The response iIn kg. grain per kg N, applied at the rate
of 200 kg N/ha, "™as 7.8 kg iIn the hybrid as compared to 5.0 in the
locals In the areas of adaptation. The responses mere much lower iIn
the two centres of poor adaptation.

®) "ith three plant population levels at Dharwsr centre, the
responses to nitrogen iIn the hybrid were higher than the local in all
cases. The highest rate of response as well as the best yield were
obtained with a plant population level of 136,000 plants/ha or 6"

between plants.
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(7 On an average, the response to the hybrid In the
interval 50-100 kg N/ha was higher than that of local iIn the
interval 0-50 kg N/ha.

(8 The economic optimum nitrogen dose for the hybrid, 1iIn
the adapted region, was found to be 135 kg N/ha. It corresponds t
an additional grain production due to nitrogen of about 15.? g/ha.
The dose of 90 kg N/ha envisaged in the programme appears to be
quite conservative as It would reduce the production (@d. profits)

of the individual farmers by about 20/t

D. ?3i.,'IL MILLET

(@>» The responses to nitrogen for the hybrid bajra -1.B.1,
in trials conducted at 7 locations during kharif 1965-66, have been
examined. The levels of nitrogen ranged from O to 160 kg IT por
hectare,

(@) The responses to nitrogen in the hybrid were higher tar,
the local except at t-o locations. On an average, the linear response
in the hybrid was about 1.7 tines larger than the local.

(3/ The highest yield of about 60 g/ha with the hybrid : s
obtained at Fatehabad (U.P.)

(49 The increase In grain output per kg of nitrogen, applied
at the rate of 160 kg N/ha, was 9.4 kg in the hybrid as compared to
4,3 iIn the locals.

(B) On an average, the response of the hybrid in the
intervals 4C-81 kg li/hn -ns higher than that of the local la the
interval 0-40 kg N/ha.

(6; The economic optimum nitrogen dose for the hybrid ™as
found to be about 160 kg N/ha. This corresponds to an additional
grain production due to nitrogen of about 13.3 g/ha. Tt ~se F
45 kg N/ha envisaged iIn the programme for this cron appears to be
very low and would reduce the response (and profits) due to nitrogen

by about 60 por cent.
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CCI-TCLUSIONS

The foregoing survey suggests taut to realise the full
yield potential of the hybrids of raize, ,jever and bajra as rell
as of di7arf wheats, TfTertilizer doses nuch higher than what 1is
possible with the available quantities arc needed. So long as
the total availability of fertilizer renains linited, It is
inportant that different doses are reconnended for different
areas, based on the yield possibilities. For exnnplc, unjab and
parts of U.P. arc climatically nore favourable for higher wheat
yield than Bihar or Ilaharashtra. A nore scientifically based
allocation pattern is hence necessary to maximize output from the
existing fertilizer resource. Also, 1t iIs essential that iIn crops
like wheat, suitable allocations are made for the dwarf and tall
varieties, so as to get the best out of both and to maintain a
degree of varietal diversity necessary for avoiding the la.rge scale
outbreak of any particular disease. Finally the great role that
management factors such as tine of application of water and plant
density play in determining the fertilizer response function needs

to be understood and exploited.



