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ARE FERTILISER APPLICATIONS TO
JOWAR, MAIZE AND BAJRA
ECONOMICAL ?

J. S. KANWAR*
M. N. DAS*, M. G. SARDANA{ AND S. R. BAPAT**

Abstract

The paper reports an economic analysis of response - data from
774 simple fertiliser trials on jowar, 580 on maize and 477 on bajra conducted
on cultivators’ fields under the All India Coordinated Agronomic Experiments
Scheme during 1967-71. It was found that at any level of fertiliser applica-
tion, the hybrids gave distinctly higher responses than the composite or local
varieties. The average responses to fertilisers were the highest with NiuPyuKy
followed by N.wPy. The differences between the average responses obtained
with N and NyuPy were not marked and in some cases the response with
NP3y, was higher than that with Ny The patterns of distribution of profits
obtained by individual farmers by application of different fertiliser doses
have been presented. These indicated that it was possible to ‘improve the
returns to farmers by cultivation of these crops under drrigated as well as un-
irrigated conditions by balanced wse of fertilisers and by growing hybrids
in preference to composite or local varieties.

Based on experiments conducted on cultivators’
fields, Kanwar et al (1, 2) reported the economics
of fertiliser application to high yielding varieties

(HYV) and tall varieties (TV) of wheat and rice

and concluded that (i) fertiliser application was
more profitable in case of HYV than the TV at a
given level, (ii) to maximise net returns, balanced
use of fertilisers containing NP or NPK is essential
in preference to N alone as the latter can even

" result in losses under conditions of deficiency of

the ‘other major nutrients, and (iii) in situations
where fertilisers are in short supply, it is more
profitable to use lower dose of nitrogen balanced
with phosphate than using higher dose of nitro-
gen such as Ny.

In the present paper an attempt has been made
to study the pattern of profits which the farmers
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were likely to get from the application of fertili-
sers to jowar, maize and bajra on the basis of
simple fertiliser trials conducted on cultivators’
fields under the All-India Coordinated Agrono-
mic Experiments Scheme during 1967 to 1971.

MATERIAL AND METHODS

Data of 774 trials conducted on jowar in four
districts of Bhavnagar (Gujarat), Parbhani and
Poona (Maharashtra) and Jhansi -(U.P.), of 580
trials conducted on maize in four districts of
Monghyr (Bihar), Ludhiana (Punjab), Kanpur
(U.P.) and Mandi (H.P.) and of 477 trials conduct-
ed on bgjra in four districts of Aligarh (U.P.),
Mehsana (Gujarat), Coimbatore (Tamil Nadu) and
Delhi, were available for study. The trials were
conducted on hybrids and local varieties of jowar

and bajra and hybrids as well as composite varie- _

ties of maize which were grown under irrigated
as well as unirrigated conditions.. The districts
covered along with the number of trials and va-
rieties used are given in Table 1.
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TABLE 1—Names of districts and number of trials conducted on jowar, maize and bajra
State | District | Soil class | Season | " Variety No. of trials
; Jowar
Gujarat Bhavnager Medium black Kharif (1) CSH-1 61
i » 13 E-56 55
Mzharashtra Parbhani Medium black Kharif (UIl) CISH-1 114
: , PUNK 109
) . Rabi (1) CSH-1 104
. . . M-35-1 110
Poona » s CSH-1 64
» ”» " M-35-1 81
u.p. Jhansi Mixed red & Kharif  (*J1) CSH-1 38
black
" . . Local 38 .
Maize
Bihar Monghyr “Adtuvig! Kharif (1) Ganga Safed-2 67
" . o Jaunpur Safed 66
» " Kharif (Ul) Ganga Safed-2 88
H.P- Mandi Sub-mon*ane Kharif (L4) Ganga-5 20
3 ). " Ganga-3 30
. Him-123 41
Punjab Ludhiara Alluvial Kharif (") Vijay-1 108
U.P. Kanpur Alluvial Kharif (Ul) * Ganga-5 74
Bajra
Delhi Delhi Alluvial Kharif (1} HB-1 38
1' Gujarat, Mehsana - Kharif (Ul) . J-104 82
i
| e " » N-207 111
Tamil Nedu Coimbatore Mixed red & Rabi (1) HB-3 105
black
» » » X-3 103
u.p. Aligarh Alluvial Kharif (1) HB-1 38
() Stands for irrigated. (Ul) Stands for unit;rigated.
‘\
f
In each of the above mentioned districts, 64 lows, where suffixes indicate the doeses of nutrients
villages were selected at random every year and in kg/ha:
in each of the selected villages, two fields were
.g ’ ) . 1. Control \ 8. NgPy
selected randomly for two trials, one with hybrid ) %
and other with composite variety. Each selected 2. Neo 7. NuPa
field was divided into 10 equal plots. In one of 3. N 8. NuxPy
| these plots, no fertiliser was applied and was taken 4. Py . /9‘-/ NioPeo
:‘ as ‘control’ anc? each of the remaining nine plots 5. Pe. 10. NixPoKs
were treated with fertiliser doses made up of differ- '
ent combinations of levels of nitrogen, phospho- The various agricultural practices adopted in
rus and potassium. The 10 treatments were as fol- carrying out the experiments were uniform in
| 20 FERTILISER NEWS
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all the 10 plots. The results of statistical analysis
of yield data indicated that the fertiliser treat-
ments Ngg, Nysg, NgoPsgs NisgPso and Nj,oPeeKee per
hectare were' significantly better than the control
and gave marked increases in yield. The present
study is, therefore, confined to the analysis of these
five fertiliser treatments only.

RESULTS AND DISCUSSION _

The average responses to fertilisers of jowar,
maize and bajra for different soil classes are given
in"Table 2. The results show that the average res-
ponses were the highest with NyyPyKs followed
by NPy The differences between the average
responses obtained with Ny and NgPs; were not
marked and in some cases the response with NPy
was higher than that with Ny, Further, it was
found that at any level of fertiliser application,
the hybrids gave distinctly higher responses than
the local and composite varieties.

In order to study the pattern of distribution of
profits obtained by the individual farmers by
application of fertiliser doses, namely Ng, N,
NgoPso, NigoPgy and Ny,oPgKy,, the met returns in
rupees were obtained by deductmg the cost of
fertiliser a apphed from the value of additional pro-
duce in the form of grain. It may be mentioned
that no other costs excépt that of fertilisers have
been considered for calculating the net profit due
to fertiliser from each field as it is assumed that
other costs are a part of package of practices for
all the treatments including the control as well.
For calculations the price per kg. of N, P;O; and

KO was taken as Rs. 2.00, Rs. 2.13 and Re. 0.79

respectively, and the grain of jowar, maize and
bajra was evaluated at the rate of Rs. 55 per
quintal. In the years to come the price of these
crops may undergo some change. In order that
the results of this investigation may be of use
under the changed circumstances, the results cor-

" responding to prices of Rs. 50 and Rs. 60 per quin-

tal have also been presented.

JOWAR

Irrigated Jowar: On the basis of the results ob-
tained from individual fields, the percentage of

fields giving net profits of different order by in-

vestment in application of Ngg, Nyge, NgoPsg, NiogPeos
NiwPeKe to jowar crop are presented in Table 3.
It may be seen that with hybrid jowar grown under
irrigated conditions in kharif season, about three-
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fourths of the cultivators could not get enough
response to the application of Ny or Niy, even to
meet the cost of the fertiliser. However, when
phosphorus was added the situation was improv-
ed somewhat but still 49 per cent were losing in
case of treatment Ny Py and 67 per cent with
Ny»oPgo-  With N, Peo K, the percentage of losers
was about 50. As against these, with local
varieties grown under similar conditions, 88 per

cent of the farmers sustained losses by usmU Nio
‘and the percentage was reduced to 71 with
NioPsoKe. It shows that high doses of fertilisers

were wasteful in case of local varieties of jowar
and the only hope was hybrids though there also
majority of the farmers were suffering losses on
the application of fertilisers. About 25 per cent
of the cultivators growing hybrid jowar got pro-
fits exceeding Rs. 100 per hectare by application
of NggP3o 01 NypoPse O N;ogPeoKgo, While the corres-
ponding figures with application of nitrogen
alone were of the order of 8 to 10 per cent.

the ﬁelds of hybrids raised with Ng or Nup came
under ‘losing class’. Addition of P or PK to N did
not appreciably reduce the percentage cases of
losers. It shows that there is great risk involved
in fertilising rabi jowar. The results pertaining
to losers in case of local varieties also show-
ed more or less similar trend.

Unirrigated Jowar: Examining the results of
kharif crop grown under unirrigated conditions,
it is seen that the percentage of losers is more in
medium black soils than in mixed red and black
soils. While in about 80 per cent of the fields in
medium black soils grown with hybrid jowar
with Ny, losses were sustained, the addition of
Py, or PyKs reduced the percentage of losers to
about 60. On the other hand, with a lower dose of
N the percentage of cases showing losses was
64 and it was reduced to 48 per cent with the ad-
dition of Py to Ng. The results pertaining to
local varieties are still more discouraging as they
indicate that 80 to 95 per cent of the cultivators
did not get enough response even to meet the
cost ‘of fertiliser with any of the five treatments
under study. The percentage of losers in mixed
red and black soil region were 50 to 58 in case of
hybrids and 45 to 82 in case of the composites.

Since a large proportion of fields which had
received the fertilisers more particularly N alone,
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TABLE 2—Average response (kg/ha) of jowar, maize and bajra to fertiliser
treatments in different soil classes

Ar. yield Response to treatment

Soil class/ Variety No. of {kg./ha)
District trials wlthput -
fertiliser Ngo NeoP3o ' Nizo | Ni2Peo | N12oPooKso

Kharif Jowar (Irrigated) (kg/ha)
Medium black Hybrid 61 - 1,665 50 329 221 551 743

(Bhavnagar)
local 55 837 134 245 186 457 511

Kharif Jowar (Unirrigated)

Medium black Hybrid 114 816 177 425 305 682 818
(Parbhani) ;

. Local 109 522 102 218 148 354 414
Mixed red & black . Hybrid 38 879 225. 323 395 640 733
{Jhansi) .

‘ Local 38 670 217 273 354 531 612
Average over soil Hybrid 152 847 171 374 350 661 775
classes B

: Local 147 596 159 245 251 442 513

Rabi Jowar (lIrrigated)

Medium black Hybrid 168 957 189 311 269 546 680
(Parbhani) ) ‘
(Poona) Local 191 989 155 286 219 411 603

Kharif Maize (lrrigated)

Altuvial ' Hybrid 175 1,928 532 728 859 1,304 1,487
{(Monghyr) .
(Ludhiana) Composite 66 1,203 409 520 678 905 1,153 -

Kharif Maize (Unirrigated)

Alluvial ‘ i Hybrid 162 1,984 916 1,144 1,479 2,143 2,398
(Kanpur) o
{(Monghyr) Composite 86 2,084 811 1,112 1,228 1,845 2,168
Sub-montane Hybrid 50 1,563 295 455 470 747 1,016
(Mandi)

Composite 41 2,011 409 758 547 1,296 1,553
Average over soil Hybrid 212 . : 1,773 606 C 799 974 1,445 1,707
classes -

Composite 127 2,047 610 935 888 1,571 1,861

Kharif Bajra (Irrigated)

Alluvial Hybrid 76 1,351 424 570 770 1,108 1,264
(Delhi, Aligarh) ’

Kharif Bajra (Unirrigated)

Alluvial Hybrid 82 1,862 249 429 381 593 795
(Mehsana) ’ -

Local - 111 1,319 238 360 311 564 664

Rabi Bajra (lIrrigated) -
Mixed red & black Hybrid 105 1,611 327 564 563 1,027 1,115
(Coimbatore) ’
Local 103 1,039 271 457 440 808 888
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TABLE 3—Distribution of fields (in percentage) according to net profit per hectare

due to investment on different fertilisers applied to jowar crop in different
soil classes

Soil class/District Variety No. of fields | Net profit Rs/ha Nso [ Njzo l NsoPao | Ni2oPeo ’ PNﬁﬁgso
Kharif (lrrigated)
Medium black Hybrid 61 Less than 0 747" 74 49 67" 54°
(Bhavnagar) 1-100 21 15 25 10 16
101-200 3 3 o 11 5
201-300 2 3. 10 2 - 7
More than 300 — 5 5. 10! 18 |
Local 55 Less than 0 78... 88 765 76:  Tle-
1-100 18 7 10 12 5
101-200° — 5 7 5 12!
N 201-300 2 -— 7 4 10
More than 300 2 — — 3 2
Rabi (Irrigated)
Medium black Hybrid 168 Less than 0 70 76 66 70 65
{Parbhani & 1-100 14 10 15 13 7
Poona) 101-200 8 6 10 5 12
201-300 2 5 4 2 5
More than 300 6 3 5 10 11
Local 191 Less than O 72 82 65 80 68
1-100 17 10 21 8 8
101-200 2 2 8 6 6
201-300 5 2 1 2 5
More than 300 4 4 5 4 13
Medium black Hybrid 114 Less than 0 64 81 48 _61 64
(Parbhani) ) 1-100 28 11 21 11 6
" 101-200 5 4 11 8 8
201-300 2 2 8 6 9
) More than 300 1 2 12 14 13
Composite 108 Less than 0 81 96 85 92 90
’ 1-100 19 1 7 1 —
101-200 — 2 4 2 5
201-300 — 1 1 1 2
More than 300 — — 3 4 3
Kharii (Unirrigated)
Mixed red & black Hybrid 38 Less than O 53 58 55 55 50
{Jhansi) 1-100 37 18 32 19 26
~ & 101-200 10 16 8 21 16
201-300 — 8 5 5 5
More than 300 — — — — 3
Local 38 Less than 0 45 68 68 82 76
1-100 55 26 29 18 19
101-200 — 6 3 — 5
201-300 — — — —_— —
‘ More than 300 — — — — —
Over all the Hybrid 152 Less than 0 61 75 50 60 60
soils 1-100 ’ 30 13 24 13 11
101-200 7 7 i0 11 10
201-300 o1 3 7 6 8
More than 300 1 2 9 10 k|
Local 147 Less than 0 71 89 81 89 87
1-100 29 7 13 6 5
. 101-200 — 3 3 1 5
201-300 — 1 1 1 1
More than 300 — — 2 3 2
JULY. 1973 23




were classified as losers, further statistical ana-
lysis was undertaken to study the extent of loss
and it was found that while in the kharif crop
the loss did not exceed Rs. 200/ha in most of the
cases, over 50 per cent of the losers in rabi sea-
son sustained losses exceeding Rs. 200 per hec-
tare. In view of these results, it is not surprising
that the use of fertilisers in case of jowar is not
picking up and there is still no breakthrough in
production of this crop. The position is very un-
satisfactory with unirrigated kharif crop as well
as rabi irrigated crop.

It was further revealed that by increasing the

price of grain from Rs. 55/q to Rs. 60/q, only
about 3 per cent of the farmers could convert
loss into profit. This was so in the case of both
hybrids and local varieties under irrigated
and unmirrigated conditions both during kharif
and rabi seasons. Also by decreasing the price of
grain from Rs. 55/q to Rs. 50/q, the percentage
of farmers sustaining losses increased by about 5.

MAIZE

Irrigated Maize: In Table 4 are given the
percentages of fields showing net profits on fertili-
ser application in case of maize crop, both under
irrigated and unirrigated conditions. The results
of irrigated trials with hybrids conducted in allu-
vial soil region indicated that in 20 per cent of
the fields where either N¢ or Ny, was applied, the
responses obtained were not enough to even meet
the cost of fertiliser. However, when Py was add-
ed to Num, the situation improved and the per-
centage of losers dropped to 11. Addition of K
to Ny Py further reduced the percentage of los-
ers to 10. It was also found that over 70 per cent
of the fields fertilised with NypPsy or NjpuPeoKeo
yielded profits exceeding Rs. 200 per hectare,
whereas this order of profit was attained by 45
to 55 per cent of the fields fertilised with nitro-
gen alone. With composites grown under similar
conditions one-fourth of the cultivators sustained
losses with the application of any one of the five
fertiliser treatments under study. But profits ex-
ceeding Rs. 200 per hectare were attained in over
65 per cent cases with balanced and adequate
application of fertilisers, namely NPy or
NiPsoKey as compared with 48 to 54 per cent cases
of application of nitrogen alone.

Unirrigated Maize: Under unirrigated culture
of the crop, the losers in alluvial soil region were

24

small (4 to 6 per cent with hybrids and 5 to 10
per cent with composites) as compared to sub-
montane region where as high as 52 per cent of
the experiments with hybrids and 37 per cent
with composites recorded losses.- Over 85 per cent
of the cultivators in alluvial soil region who ferti-
lised their plots of hybrids or composites maize
with NyjpoP., 0 NjpoPe Ky secured profits exceed-
ing Rs. 300 per hectare, but with the application
of nitrogen alone, only about 60 to 73 per cent
growing hybrids and 40 to 55 per cent growing
composites, could attain profits  of this order.
Against this, in sub-montane soil region, 56 per
cent of the cultivators who applied NPy or
N2 PsKsy to composites could secure profits exceed-
ing Rs. 300 per hectare but with hybrids 18 per
cent of those who applied NyPe and 38 per cent of
those who applied NiPeKs could get returns of
this order. With the application of nitrogen alone
profits exceeding Rs. 300 per hectare were obtain-
ed in 2 to 4 per cent cases of hybrids and 12 to
14 per cent cases of composites only.

The study further revealed that by increasing
the grain price of hybrids from Rs. 55/q to
Rs. 60/q during kharif season under irrigated as
well as unirrigated conditions not moere than 5
per cent of the farmers could convert their loss
into profit. Similar trend was observed with com-
posite with all the five treatments except in case
of application of Ny to ‘irrigated maize with
which about 9 per cent more farmers could be
included in the profit class. However, when price
was reduced from Rs. 55/q to Rs. 50/q, another
about 5 per cent of the farmers suffered loss in
all the cases.

BAJRA

Irrigated Bajra: - The distribution of profits
obtained by investment on application of fertili-
sers is given in Table 5. In kharif irrigated crop
about 75 per cent of the cultivators growing hy-
brids obtained profits and 25 per cent suffered
losses by application of any of the five fertiliser
treatments. While in a little over one-third of
the fields of hybrids fertiliser with NPy or
NisPeKyo the profits obtained exceeded Rs. 300 per
hectare, this order of profits could be secured

by application of Nis in only one-fourth of the
cases.

In the rabi irrigated crop, it was found that
by application of nitrogen alone, about 50 per
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TABLE 4—Distribution of fields (in percentage) accordding to net profit per hectare
due to investment on different fertilisers applied to maize crop in different soil

classes
Soil class/District Variety No. of fields Net return N Nyt | NeoPso | NysoPyo | ize
. Rs.]ha 80 1°0 607 30 1207 60 PSOKSO
Irrigated
Alluvial Hybrid 175 Less than 0 20 21 15 11 10
(Ludhiana) 1-100 22 15 16 8 6
101-200 13 10 17 10 6
201-300 14 12 14 11 12
) More than 300 31 42 38 60 66
(Monghyr) . Composite 66 Less than 0 23 32 24 26 22
1-100 20 6 12 5 5
101-200 9 8 12 5 5
201-300 15 5 9 6 —
More than 300 33 49 43 58 68
Unirrigated
Alluvial Hybrid 162 Less than 0 6 6 4 5 5
(Kanpur & 1-100 14 4 9 2 2
Monghyr) 101-200 16 7 10 3. 3
201-300 13 10 13 4 3
More than 300 51 - 73 64 86 87
{Monghyr) Composite 86 Less than 0 6 10 7 5
: 1-100 17 10 4 6 2
101-200 19 11 15 2 1
201-300 18 14 12 2 4
More than 300 40 55 62 84 . 88
Sub-montane Hybrid 50 ° Less than O 40 52 26 22 22
(Mandi) 1100 30 14- 20 26 12
101-200 20 . 26 26 22 12
201-300 8 4 22 12. 16
More than 300 2 4 6 18 38
Composite 41 . Less than 0 29 37 27 29 27
1-100 .84 24 15 15 15
101-200 13 15 7 — —_
201-300 10 12 20 —_ 2
More than 300 14 12 31 56 56
(Kanpur, Hybrid 212 Less than O 13 16 9 9 8
Monghyr & 1-100 18 7 1 8 4
Mandi) 101-200 16 12 14 7 5
201-300 12 9 16 6 6
More than 300 41 56 50 70 77
Composite 127 Less than 0 13 19 13 14 12
1-100 ) 23 15 7 8 6
101-200 17 12 13 2 1.
201-300 15 13 14 2 3
More than 300 32 41 53 74 78

cent of the fields of hybrids and 40 to 50 per cent
of the fields of local varieties obtained profits and
the rest suffered losses. By adding Py or PeKe
to Ny, the losers were reduced to 22 per cent
in case of hybrids and 29 to 36 in case
of composites. Over one-third of the fields of
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hybrids, which were fertilised with NixPe
or NuPyuKs the profits obtained , exceed-
ed Rs. 300 per hectare whereas in only 15 per
cent cases of application of nitrogen alone pro-
fits of this order could be secured. Against this with
local varieties hardly 6 to 7 per cent of fields
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TABLE 5—Distribution of fields (in percentage) according to net return per hectare
due to investment in different festilisers crop in different
soil classes

Soil class/District Variety ‘No. of trials | Net return Rs./ha ‘ Nso , Ny2o iNWP30 Ny:oPeo {P'::;(“o
Kharif (Irrigated)
Aliuvial Hybrid 76 Less than 0 27 28 26 30 24
(Delhi & 1-100 ) 36 27 34 14 13
Aligarh) 101-200 18 8 12 12 13
201-300 B - 11 9 7 .1
More than 300 11 26 19 37 39
Kharif (Unirrigated) I
Alluvial Hybrid 82 Less than O 48 64 45 58 47
(Mehsana) 1-100 31 14 22 14 15
101-200 7 6 12 6 6
-+ 201-300 9 9 13 6 1
More than 300 5 7 8 13 21
Local 111 Less than O 59 59 44 58 57
1-100 17 15 22 12 15
101-200 14 1 13 9 9
201-300 8 9 8 9 1
More than 300 2 6 13 - 12 18
Rabi (lrrigated)
Mixed red & black Hybrid 105 Less than 0O 50 50 21 22 22
(Coimbatore) 1-100 24 17 32 15 15
- 101-200 8 g 18 17 19
201-300 7 9 16 11 11
More than 300 11 15 13 35 33
Local 108 Less than O 51 59 32 29 36
1-100 29 20 28 25 23
101200 13 14 23 25 17
201-300 6 3 13 14 18
More than 300 1 4 4 7 6

fertilised with balanced doses of NixPe or NumPes
Ko, profits exceeding Rs. 300/ha could be se-
cured, while the corrresponding figures for ni-
trogen alone were of the order of 1 to 4.

Unirrigated Bajra: It may be seen that in
case of kharif crop raised under unirrigated
conditions in Mehsana district application of any
of the five fertiliser treatments resulted in losses
in 45 to 64 per cent fields of hybrids and 44 to
59 per cent fields of local varieties. It is, how-
ever, observed that percentage of cases showing
profits of more than Rs. 100 per hectare was
50 to 100 per cent higher, with NixPeKs than
with nitrogen alone. The differences were not
so marked in case of local varieties though in
these cases also balanced fertilisation was su-
perior to N alone. Further, profits exceeding
Rs. 300 per hectare were secured in about one-
fifth of the fields fertilised with NisPs:Ke, while

26

with application of nitrogén alone this order of
profit was secured in 2 to 7 per cent of the

fields.

Since a large proportion of unirrigated fields
in alluvial region during kharif season as well
as of the fields in mixed red and black soil re-
gion during the rabi reason had sustained losses,
a detailed statistical analysis was undertaken
to work out the exact amount of losses in these
cases. It was found that in rabi season the loss
sustained with any of the five treatments gene-
rally did not exceed Rs. 200 per hectare. How-
ever, during kharif season in alluvial region,
the loss sustained exceeded Rs. 200 per hectare
in about 30 per cent of the cases of losers who
had fertilised their hybrids with NyPs or Ny
PiwKe and in almost 30 per cent of the losers
who had grown local varieties with same ferti-
liser treatments. Against these, the losses in case
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of application of nitrogen alone to the kharif un-
irrigated ctop in alluvial region generally did
not exceed Rs. 200 per hectare.

Further, it was found that when grain was
evaluated at Rs. 60/q instead of Rs. 55/q, the
percentage of losers reduced by about 5 in case
of all the five treatments for kharif irrigated
crop of hybrids in alluvial region, by about 10
in case of application of Niy or NPy to kharif
unirrigated crop of hybrids in alluvial region
and by 10 to 20 in case of application of Ny or
Niy to rabi irrigated crop of hybrids and local
varieties in mixed red and black soil. On the
other hand, when grain was evaluated at a
lower price of Rs. 50/q, the increase in per-
centage of losers as compared to Rs. 55/q was
of the order of 5 to 8 except in case of applica-
tion of NiPe to rabi irrigated crop of local
varieties in mixed red and black soil where the
corresponding figure was 14.

SUMMARY AND CONCLUSIONS

Data of 774 simple fertiliser trials om jowar,
580 on maize and 477 on bajra conducted on cul-
tivators’ fields under the All-India Coordinated
Agronomic Experiments Scheme during 1967 to
1971 were utilised for the study. The price of
jowar, maize and bajra was taken as Rs. 55/q,
being the current procurement price and the fer-
tiliser prices were taken as Rs. 2.00, Rs. 2.13 and
Re. 0.79 per kg. of N, P,O; and K,O respectively.
The profit corresponding to any fertiliser treat-
ment was obtained by deducting the cost of the
fertiliser applied from the value of the additional
produce in the form of grain. No other factors
of cost have been taken into account. The fol-
lowing conclusions emerged from the study.

Jowar

1. Three out of every four cultivators who ap-
plied nitrogen alone (Ng or Niy) to hybrids grown
during kharif or rabi seasons could not get ade-
quate response to even meet the cost of the ferti-
liser. The percentage of farmers who sustained
loss with application of only nitrogen was even
greater in case of local varieties.

2. The addition of phosphorus to N reduced the
percentage of farmers sustaining losses. The
effect was more pronounced in kharif season than
in rabi season.
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3. High doses of fertilisers were wasteful in
case of local varieties of jowar.

4. In kharif season, the loss sustained on ac-
count of application of fertiliser did not exceed
Rs. 200/ha in most of the cases but over 50 per
cent of the losers in -rabi season sustained losses
exceeding Rs. 200/ha.

e

5. It seems that more stable, better fertiliser
responsive and better yielding varieties of hybrids,
particularly under rainfed conditions, are needed.
The soil, water and crop management also need
improvement as despite the good potentiality of
hybrids still many farmers are sustaining losses.

Maize

1. Application of nitrogen alone to irrigated
maize resulted in profits in 80 per cent cases and
loss in about 20 per cent of the cases. But when
balanced dose of NuPeKe was applied the per-
centage of losers was reduced to 10.

2. More than 70 per cent of irrigated fields of

hybrids treated wit Ny, Py or Nipp + g0 K
gave profits exceeding Rs. 200/ha as against 45
to 55 per cent of the fields treated with N alone.

3. The proportion of fields giving high order of
profit was more in case of hybrids as compared
to composites.

4. On alluvial soils, application of NiuPsq or
NiwPsKe to unirrigated crop of hybrids or com-
posites gave profits exceeding Rs. 300/ha in more
than 85 per cent of the cases, but with application
of nitrogen alone only 50 to 73 per cent of fields
growing hybrids and 40 to 55 per cent of fields
growing composites could attain profits of this
order. Against these, the corresponding figures
for sub-montane soil region (Mandi, H.P.) were
of lower order, showing thereby that better soil
and water management practices for this region
are needed.

Bajra

1. About 75 per cent of the farmers in kharif
season and 40-50 per cent in rabi season under
irrigated conditions obtained profits from the
use of fertiliset on bajra. It shows that for in-
creasing the production from bajra and stabilis-
ing yields, it is essential to use fertilisers for bajra
crop, but remunerative results can be obtained in
kharif. '
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2. About 25 per cent of the farmers in kharif
season and 50 to 60 per cent in rabi season sus-
tained losses even under irrigated conditions. The
percentage of farmers failing to earn profits after
application of fertiliser was even higher in case of
unirrigated crop. The ‘main cause of such losses
seems to be incidence of diseases and lack of soil
and water management.

3. Under irrigated conditions during kharif and
rrbi seasons, the treatments N, Pg or N, ,P,K,

. gave profits exceeding Rs. 300/ha in about one-

third of the cases, whereas under unirrigated
conditions only 20 per cent of the farmers could
secure profits of this order. It indicates that for
unirrigated conditions of Mehsana district (Guja-
rat) where the experiment was conducted it may
be rather uneconomical dose.

4. With application of N alone to hybrids, pro-
fits exceeding Rs. 300/ha were obtained in about
25 per cent of the fields of kharif irrigated crop,
about 15 per cent of the fields of rabi irrigated
crop and only about 7 per cent of the fields of
kharif unirrigated crop. But generally, the per-
tormance of hybrids was much better than the local
varieties, indicating the possibility of advantage-
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ous exploitation of hybrid vigour.

5. The percentage of farmers getting profits
was always higher when balanced fertilisers such
as Ny Peo or Nz Peg Ko were applied a, com
pared to N alone. ]

i

GENERAL CONCLUSION

The experiments on cultivators fields with
jowar, bajra and maize confirm that it is possible
to improve the returns to farmers by cultivation
of these .crops under irrigated as well as unirrigat-
ed conditions by balanced use of fertilisers, grow-
ing hybrids in preference to composite or local va-
rieties and better soil, water and crop management.
Even under unirrigated conditions, these crops give
good returns but there are quite as high percent-
age of cases where the farmers are unable to ob-
tain remunerative returns. It is particularly evi-
dent in rabi jowar in Parbhani black soil region
of Maharashtra. It seems that better hybrids and
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more scientific fertiliser use and better pest man-
agement are necessary.

Price changes also improve the position of net

returns, but it is impracticable without disturbing
the relationship between different commodities.
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