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ABSTRACT

Results of three year field study (1993-96) on the performance of maize and wheal crops
with different treatments of FYM and fertilizers revealed that cumulative effect of FYM during all
the crop seasons in maize and wheat and direct effect of FYM on maize in the first year of
experimentation performed better over rest of the treatments and ultimately reflected on the grain
yield of the crops. Application of 50% of recommended NPK to both maize and wheat crop is

beneficial for getting maximum benefit cost ratio.
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The application of inorganic fertilizers
accounts for about 40-50 % of the world
agricultural production. The rapid spurt in the use
of inorganic fertilizers is due to the quick yield
respanses to their application. However, the cost of
non-renewable petroleum and its product has risen
sharply during the last decades and escalating
further during the current decade (Dudal, 1980).
Hence reduction in the use of chemical fertilizer is
necessary not only for reducing the cost of
production but also for maintaining higher
productivity for sustainable agriculture in rainfed
areas of  maize-wheat  sequence.  The
complementary use of organic and inorganic
sources of plant nutrients will also be helpful in
mitigating the problem of soil health, if any, on
long terms basis vis-a-vis to sustain the productivity
of the system. The objective of the present study
was to assess the extent of economization of
fertilizer requirement of maize-wheat sequence
through schedule of application of FYM and
fertilizers under rainfed condition by determining
the treatment effect on  progressive growth,
development and yield of maize and wheat crops
grown in sequence.

MATERIALS AND METHODS

A field experiment was carried oul ai the
Agronomy farm. of Himachal Pradesh Krishi,
Vishvavidyalaya, Palampur during 1993-96. The
soil of the experiment field was silty clay Joam
having a pH of 5.6 with 0.64 per cenl orpanic
carbon and 284, 16.8 and 275.3 kg/ha available NP
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and K respectively. The experiment was laid out in
randomised block design in Kharif 1993, The
treatment consisted of three doses and schedule of
fertilizer application (100% recommended NPK to
maize and 50% recommended NPK to wheat, 75%

recommended NPK to maize and 75%
recommended NPK to wheat and 50%
recommended NPK to maize and 100%

recommended NPK to wheat) and three FYM
treatments (FYM to maize, FYM to wheat and
FYM to both). However, during the first maize
crop season 1993, there were only two FYM
treatments viz., application of FYM to maize crop
and no FYM to maize crop. In subsequent seasons,
all the three levels of FYM were applied. FYM was
incorporated @ 10 t/ha on dry weight basis in the
soil as per the treatment. The whole quantity of
FYM, P and K was applied as basal dose to crops.
In maize crop 1/3 rd nitrogen was applied at
sowing 1/3 at knee high and remaining /3 rd at
lasseling stage. Whereas in wheat crop half of N
was applied at sowing and remaining half dose was
applied at tillering stage. The maize and wheat
crops were fertilized with the recommended dose
of 120:60:40 and B0:40:40 N, P:0s and K20
respectively. The N, P and K were applied through
urea, single super phosphate and muriate of potash
respectively. The maize crop variety Parvati was
sown under rainfed conditions at spacing of 60 x 20
cm on 19th May 1993, 28th May 1994 and 19th
June 1995 and the soil moisture ai the time of
sowing was 22.3, 21,8 and 22.7% respectively. The
total rainfall received in maize crop season during
different years was 1201, 1689 and 1561 mm
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respectively, The wheat crop variety VL - 616 was
sown at 22 em spacing on 6th Oct. 1993, 28th Oct.
1994 and 9th October 1995 and the soil moisture at
the time of sowing was 21.2, 18.1 and 188 %
respectively, The total rainfall received in wheat
crop seson during different years was 290, 296, and
218 mm respectively.

RESULTS AND DISCUSSION
Performance of Maize with FYM

Application of FYM to both crops significantly
increased the plant height, dry matter accumulation
and light interception. The direct effect of FYM to
maize resulted in improvement in plant height and
dry matter accumulation over residual effect of
FYM, whereas light nterception did not vary
significantly with direct and residual effect of FYM
(Table 1). The response of the maize to direct effect
of FYM over residual effect might be atiributed to
mitigate the lertilizer demand of the crop, because
of the use of lower doses of chemical fertilizers.
The application of FYM increased the grain yield
over no FYM application during first year of
experimentation. Significantly higher grain yield
was obtained with cumulative effect of FYM,
followed by direct effect and lowest yield was
obtained with residual effect of FYM during all
years of experimentation. Similar resulls were
found in the long term experiment of maize and
wheat under Model Agronomic Project at Ludhiana
over the years (1968-78) (Nambiar, 1994),
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Performance of maize with different schednling
of fertilizers

The increase in fertility levels in  muaize
increased all the growth parameters with the
increased level of fertility where as lower fertility
levels F50 and F75 did not differ significantly.
Adequacy of moisture and congenial temperature
for growth of maize might have helped in better
utilization of nutrients even at lower levels of

fertilizer application. The application of 100%

recommended NPK produced significantly high
grain yield during first year of experimentation. In
the subsequent years and in the pooled analysis,
F75 remained at par with F100 and F50 of
recommended NPK. F50 recorded the lowest grain
yield during different years of -experimentation
except second year (Table 1).

Performance of wheat with FYM :

Application of FYM to maize and wheat
referred to as cumulative effect proved better than
direct or residual effects which ensured ample
supply of nutrients and favour growth and
environment to the crops. The results are in
confirmatory with findings of Singh and Mehta
(1982). The non significant differences in direct
and residual effect of FYM in wheat crop might be
attributed to the well decomposition of FYM along
with lower dose of chemical fertilizers in maize
season which became available to the succeeding
wheat crop. Cumulative application of FYM
(application of FYM to maize and wheat) improved
the grain yield of wheat crop followed by direct

Table 1, Effectof different FYM application, doses and seheduling of fertilizers on growth parameters and yicld of maize

crop.

Plant height at harvest  Dry matter accumulation Light Interception at i

{cmy at harvest {gf_nf ) ' ha:vcslcl:?m Grain yield (q/ha)

1993 1994 945 1993 1994 1995 1993 1994 1995 1993 1994 1995  Pooled
EfMcct of FYM
FYMtomaize 2295 2170 2123 12870 11300 11182 729 786 781 4.7 449 415 432
FYMtowheat 2219 2005 1993 11407 9584 10573 665 811 800 447 387 355 37
FYM to both - 2269 2203 = 1IBBD 11714 - 850 882 - 486 459 477
SEm# 183 326 .28 219 426 oo 1.35 o6 099 098 123 131 089
CDP=(005 576 978 384 6.94 1279 2702 425 318 297 310 369 304 2356
EMert of doses and scheduling of fertilizer
F1o0% 2244 2226 2150 13140 1161.0 11440 821 B850 B2 6.1 449 452 4453
F75% 1282 2132 2098 12370 10792 11240 762 813 812 4 446 4L 4263
FF 50%: 2354 20T 2073 11540 10360 10780 720 7RG 7RO 483 428 3R 4012
SEm+ 195 326 128 265 426 o0 178 106 099 123 123 13t 089
ChP=(0N3) 586 938 384 534 3.8 297 370 NS 393 2356

796 1278 3702




Performance of Maize and Wheat in Sequence with Complementary an
Table2.  Effect of different FYM application, doses and scheduling of fertilizers on growth parameters and yicld of wheat
crop.
Plant height at harvest  Diry matter accumulation Light Interception at .
{cm) at harvest {g.l’mzl harvest (5) Grain yicld (q/ha)

S 1993|994 1905 1993 1994 14995 1993 1994 1995 (993 1904 1995 Pooled
Effect of FYM

FYMromaize 97.5 1010 1004 7504 768.2 7642 30.0 453 6390 875 206 305 202
FYMiowhest 995 1028 1010 819.1 8IS0 8042 T4 48.6. 65,1 ke 325 334 325
FyMuwboth 1036 1061 1062 BO6.E 9622 0098 755 69.6  73.2 45 B4 374 307
SEm 0.69  0.63 1.34 L7 2397 2033 212 23 231 0o 099 097 0467
COP=(005) 208 189 408 BaL TLIT 6182 6.35 692 703 274 298 295 200
Effect of doses and scheduling of ferfilizer

F50% DET 1022 1009 B13T 8278 K147 678 540 650 289 314 321 308
F15% 1014 1035 1023 B15.6 B41.00 38289 G68.1 571 66,4 305 333 34 324
F100% 1005 1042 1043 8269 B871S 8347 6il.4 A4 T M2 357 358 352
SEm 0.69  0.63 .34 171 2397 2033 212 231 2.3 081 099 097 067
CDP={005) 208 NS NS NS NS NS .33 NS NS 21 298 285 200

effect of FYM (application of FYM 1o wheat crop)
and lowest yield was obtained with residual effect
of FYM (application of FYM to maize crop),
whereas during second and third years of
experimentation of wheat crop, there was no
difference berween direct effect of FYM and
residual effect of FYM (Table 2) which might be
attributed to the improvement in soil conditions and
build up of soil nutrient etc.

Performance of wheat with different scheduling
of fertilizers

The different growth parameters recorded at
maturity and at heading stage did not differ
significantly might be due to the limitation of
moisture and temperature, The significance of
number of grains/spike, grain weight per spike and
vield response was found with increase in fertilizer
application. . During the subsequent years 75%
recommended NPK was at par with both F50 and
F100. where as F30 recorded lowest yield because

Table3.  Average values of gross refurn, not return and henclit

of deficiency of essential nutrient elements. Due to
small increment in fertility levels, FS0 and F75
remained at par with each other, whereas
application of recommended NPK produced
significantly higher growth, development, yield
attributing characters and ultimately yield over
50% of recommended NPK fertilizers (Table 2).

Economics :

Maize :

The data presented in Table. 3 clearly showed
that cumulative effect of FYM produced higher
gross as well as net return followed by direct effect
and lowest with residual effect. Maximum benefit
cost ratio was obtained with application of FYM 1o
preceeding wheat crop.

Increase 1n fertility levels also increased the
gross as well as net return. But maximum benefit
cost ratio was obtained with lowest dose (50%). The
results are in confirmatory with Negi et al., (1992).

- cost (BC) ratio

MAIZE WHEAT
Averape values of 1994 & 1995 Average values of 199504, 199495 & 1195.06
Treatrnemt G“T;s:“m hL:[:; .T;Im B ratio Treatmeni Gm:;;.c;um NL:I::TN B i
Effect ol FYM
FYM 1o Maize 28031 18337 284 FYM 1o Maire 17393 1577 274
FYM 1 wheal 2355] 16307 1 FYM to whea 19221 10339 246
FYM w Both - 30555 20794 s FYM 1o Both 21687 I‘H"{t - T4
Effect of doses and scheduling of fertifirers AN LT
F 10% 24619 19140 300 Fsom 1616 /ouwz-:‘: —
F75% 27542 18598 31 F75% 19208 /ST JA105 tE T
I 5% 25071 17700 315 F 10t 27 1 10, 343 h

BT k)
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Wheat :

Gross rewrn in this crop behaved similar 1o
maize crop but net return and benefil cost ratio with
residual effect of FYM was more as compared (o
the direct effect,

Increase in fertility levels increased the gross
as well as net return but maximum benefit cost ratio
was obtained with lowest fertility level. (Table 3)
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ABSTRACT

A ficld experiment was conducted (o study the effect of sugar factory effivents on growth,
yield and quality of bhendi-var PKM 1 in the premises of o sugar factory in Aundipalti, Madurai
District, The crop quality was not affected. Increased yields were obtained with 50% and 75%
dilutions when compared to zero per cent dilution. There was no adverse effects on the soil physical
properties, The effluent can be used for imigating bhendi with proper dilution.

KEY WORDS :
properties.

In order to meet the production needs in
agriculture, the Government of India’s working
group on fertilizers has estimated that 20.6 mt. of
nitrogen, phosphorus and potassium may be
required by 2000 A.D. On no account fertilizers, or
any single input can provide such large quantities
of plant nutrients. All available nutrient sources
have to be tapped to meet the target. In addition,
integraled use of mineral, organics and usable
wastes is necessary for sustaining high crap yields.
Based on these lines, an experiment was conducted,
on the utilization of sugar factory effluent and its
effect on growth, yield and quality of bhendi var
PKM-1.

MATERIALS AND METHODS

A field was selected adjacent 1o the premises
of a sugar factory in Aundipatti, Madurai District.
The soil characters were as follows :

Sugar factory effluent, quality of bending soil physical

Initial soil characteristics

L. Soil reaction (pH) ;7.2
2. Electrical conductivity 0.28 dSm’'
3. Bulk density : 134Mg/m’
4. Particle density 2.14 Mg/’
5. Maximum water holding
capacity (MWHC) 26.54%
6. Pore space 45.76%
7. Volume expansion 11.77%
8. Qrganic carbon Lﬁ?%
9. Organic matter 1.84%
10. Available nitrogen 284 kg ha!

11. Available phosphorus . 19.5kg ha'!



