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ABSTRACT

A field experiment was conducted to study the response of Bt cotton (Cv. NCH 145 BG I1) to foliar nutrition under
irrigated condition at Agricultural Research Station, Siruguppa, Karnataka on black cotton soil during growing seasons of
2008-09 and 2009-10. The soil of the experimental plot has pH 8.41 and available N, P and K content of the soil was 456,
19.3 and 443.5 kg/ha respectively. Boron (0.1 %), ZnSO4 (0.5 %), MnSOs4 (1.0 %), MgSO4 (1.0 %), MgSO4 (1.0 %) +
ZnS04 (0.5 %), FeS04 (0.5 %), FeS04 (0.5 %) + ZnS04 (0.5 %), and urea (2 %) followed by (fb) DAP (2%) were sprayed
twice at flowering and at boll development stages. Crop in common was supplied with 120:60:60 kg NPK/ha+ FYM @ 10
t/ha. Among all, MgSO, registered higher seed cotton yield (1757 kg/ha) followed by boron (1654 kg/ha), FeSO4 + ZnSO4
(1659 kg/ha) and MgSO4 + ZnS0O4 (1588 kg/ha). The percent increase with the former treatment was to the extent of 32
and 37 over water spray (1281 kg/ha), and urea fb DAP, respectively. Further, the highest net returns (Rs. 23338/ha) and
B: C ratio (2.17) were also realized with MgSO,4 while water spray and urea fb DAP recorded lower net returns (Rs.
12506/ha: Rs.13700/ha) and B: C ratio (1.62: 1.67, respectively). Thus experiment, revealed need for micronutrients
supply during reproductive stages in Bt cotton on black cotton soils of TBP irrigation command.
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INTRODUCTION efficient ways of supplying essential nutrients to a
The cultivation of Bt cotton hybrids is most popular these growing crop plant.

days in irrigation commands and rainfed areas as well for

their high productivity, economic returns and Tunga MATERIALS& METHODS

Bhadra irrigation command in Karnataka is not exception. The investigation was carried out at Agricultural Research
However, at present yield levels are declining and yields Station, Siruguppa, Karnataka falling in the prestigious
are not sustainable probably due to increasing trend of Tunga Bhadra irrigation command of the state on black
monocropping and declining soil fertility particularly of cotton soils for two consecutive growing seasons of 2008-
micronutrients. Most of the Bt cotton hybrids bear fruiting 09 and 2009-10. The soil of the experimental plot has pH
parts by 20 to 25 days and also mature early in comparison 8.41 and available N, P and K content of the soil was 456,
to the erstwhile interspecific hybrids and hence need for 19.3 and 4435 kg/ha respectively. The experiment
good nutrition begins from the beginning in cotton consisted of nine treatments viz.,, control (water spray),
otherwise there would be flower and/or boll drop, early foliar spray of boron (0.1 %), ZnSO4 (0.5 %), MnSO4 (1.0
leaf reddening etc. which greatly affect overal crop %), MgSOs (1.0 %), MgSOa4 (1.0 %) + ZnSO4 (0.5 %),
production. Being early and semi-determinate nature the FeSO4 (0.5 %), FeSO4 (0.5 %) + ZnSO4 (0.5 %), and urea
rate of growth and rejuvenation capacity of the plant after (2 %) followed by (fb) DAP (2%) twice at flowering and
first flush of flowering is slow and therefore there is more at boll development stages. The experiment was laid out in
nutritional requirement after first bearing and this a Randomized Complete Block Design with three
necessitates additional nutrition (Mamatha et al., 2009). replications. The fertilizer dose of 120:60:60 kg NPK/ha
Further, the deficiency of micronutrients has become with FYM @ 10 t/ha was commonly applied to al the
major constraint to productivity, stability and treatments. The seeds Bt cotton hybrid Bunny BT (Cv.
sustainability of cotton ecosystem now than ever before NCH 145 BG |1) were dibbled at a spacing of 90 X 60 cm.
(Yadav and Meena, 2009). Besides, zinc and boron are Data on growth and yield parameters were recorded from
key in plant metabolism such as photosynthess, 5 randomly selected plants in each treatment plot
trangl ocation, enzyme activation as well as water retention. measuring 34.56 m?. Seed cotton yield (kg/ha) was
In many instances, cotton production is constrained by soil calculated from whole plot. The al other recommended
fertility and its ability to accumulate nutrients (Dorahy et practices were uniformly followed as per the university’s
al., 2004). Therefore, balanced nutrition and additional manual of Package of Practices. Economics was worked
care through foliar nutrition assume significance to out using prevailing prices of inputs and products.
augment any real time nutritional requirement of crop and

hence the study. Besides, foliar feeding is one of the most
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RESULTS & DISCUSSION

Foliar application of MgSOs @ 1.0% twice at flowering
and boll development stage registered significantly higher
seed cotton yield (1757 kg/ha) compared to other nutrients

sprays (Table 1). It was closely followed by foliar sprays
of boron (1654 kg/ha), FeSO4 + ZnSO. (1659 kg/ha) and
MgSOs + ZnSO4 (1588 kg/ha).

TABLE 1. Seed cotton yield and yield parameters as influenced by foliar nutrition under irrigated ecosystem

E'éa?f Bolls/ Boll weight(@) ~ Cotton yield (g/plant)  Cotton yield (g/plant)
Treatments 2008- 2009- 2008-2008- 2008 2008 2008- 2009- Pooled 2008~ 2009 Pooled
2009 2010 2009 2009 2009 2009 2009 2010 2009 2010
T, Control 218 281 106 106 106 1626 218 281 250 443 395 419
T, Spray of boron (0.1%) 225 338 118 118 118 1943 225 338 282 457 408 430
Ts Spray of ZnSOs (0.5%) 243 299 118 118 118 1810 243 209 271 483 386 435
T.Spray of MnSOs(L0%) 234 325 117 117 117 1883 234 325 280 448 400 424
TsSpray of MgSOs(L0%) 269 362 139 130 139 2066 269 362 315 465 401 433
Te Spray of MgSOs 250 326 132 132 132 1093 250 326 288 492 400 446
(LO%)+  ZnSOs (0.5%)
T,Spray of FeSOs(0.5%) 217 304 115 115 115 1872 217 304 260 435 410 422
Te Spray of FeSOx 283 346 115 115 115 1990 283 346 300 459 391 425
(0.5%)+ ZNSO(0.5%)
ToSpray of 2%exchof 236 298 120 120 120 1791 236 208 267 459 383 418
ureafb DAP
SEm+- 154 279 419 419 419 64 154 279 226 007 012 010
CD @5% 463 838 125812581258 194 463 838 645 022 038 040

Note: Foliar spray was given twice at flowering and boll development stages, urea was sprayed at flowering and DAP was
sprayed at boll development stage

TABLE 2: Growth attributes Bt cotton as influenced by foliar nutrition under irrigated ecosystem

No. of Sympodia/plant No. of Monopodia/ plant ~ Plant height (cm)
Treatments 2008- 2009- Pooled 2008- 2009- Pooled 2008- 2009- Pooled
09 10 09 10 09 10

T1 Control 46 178 31.2 186 0.66 1.26 1488 948 1218
T2 Spray of boron (0.1%) 49.7 199 348 206 093 150 149.8 1035 126.7
T3 Spray of ZnSO4 (0.5%) 59.2 186 389 206 100 153 1522 987 1254
T4Spray of MnSOa4(1.0%) 534 188 36.1 166 066 1.16 150.0 100.0 1254
TsSpray of MgSOa4 (1.0%) 622 202 412 206 066 1.36 1448 107.0 125.9
Te Spray of MgSO4 (1.0%)+ ZnSO4(0.5%) 50.7 19.6 35.1 186 046 1.16 1470 1024 1249
T7 Spray of FeS04(0.5%) 503 188 345 206 060 1.33 1388 995 1191
Tg Spray of FeSO4 (0.5%)+ ZnS04(0.5%) 523 20.1 26.2 166 073 120 1395 104.3 1219
To Spray of 2% each of ureafb DAP 524 186 355 200 046 1.23 1414 98.6 1200
SEm+/- 223 136 185 031 0.13 024 295 407 354
CD @ 5% 6.70 4.08 5.33 095 041 0.70 8.86 1223 10.21

Note: Foliar spray was given twice at flowering and boll development stages, urea was sprayed at flowering and DAP was
sprayed at boll development stage

The percent increase in yield was to the extent of 32 and
37 over water spray (control), and urea fb DAP,
respectively. Results are in  agreement with
Sankaranarayanan et al. (2010) who obtained 26, 30 and
27 % higher boll weight over control with single foliar
application of MgSO4 @ 0.5 % at 60, 75 and 90 days
after planting which they attributed to increased leaf area
index and bollg/plant and dry weight. Similarly, Eweida et
al. (1979) reported increased seed cotton yield with the
foliar application of magnesium and zinc separately and
also with combination of sulphate of zinc and magnesium.
Significantly lower seed cotton yield was recorded with
water spray alone (1281 kg/ha). Higher seed cotton yield
with foliar spray of MgSO.@ 1.0% twice at flowering and
boll development stage greatly influenced seed cotton
yield per plant (114q), boll weight (4.46 g), humber of
bolls per plant (28) and more number of sympodias
branches per plant (41.2). While, Meshram et a. (2013)
obtained significantly higher cotton yield and uptake of N,
P, K, Zn and B with the combined application of zinc and
boron along with 125 per cent RDF and application of
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boron aone along with 125 per cent RDF owing higher
availability and uptake of these critical nutrients Further,
significantly higher gross returns (Rs.44962), net returns
(Rs.23338) and B:C ratio (2:17) were obtained with foliar
spray of 1% MgSO, at flowering and boll development
stages over water spray and foliar spray of 2% each of
Urea and DAP at flowering and boll development stages
(Table 3). However, again foliar spray of FeSO4 + ZnSOy,
boron, MgSO4 + ZnSO, were on par with the former
treatment. Significantly lower net returns (Rs. 12506/ha:
Rs.13700/ha) and B: C ratio (1.62: 1.67, respectively)
were observed with control (water spray) and foliar spray
and spray of 2% each of Urea fb DAP at flowering and
boll devel opment stages, respectively. Similarly, Y aseen et
al. (2013) aso reported 20 - 30% more economic benefit
over NPK fertilizers alone with foliar application of Zn, B,
Mn, Cu and Fe. From the study, it is inferred that Bt
cotton responds to foliar nutrition of micronutrient
particularly MgSO., sprayed twice at flowering and boll
development stages on black cotton soils of Tunga Bhadra
irrigation command. Other micro nutrients solely or in
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combination though were instrumental in enhancing yield
over water spray need to be provided based on soil
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analysis data of individual holding.

TABLE 3. Economics of Bt cotton as influenced by foliar nutrition under irrigated condition

Treatments Gross Returns (Rs/ha) Net Returns (Rs/ha) B : Cratio
2008- 2009- Pooled 2008- 2009- Pooled 2008- 2009- Pooled
09 10 09 10 09 10
Ta Control 42323 23408 32865 22023 2989 12506 2.08 115 1.62
T2 Spray of boron (0.1%) 50559 34150 42354 29967 13433 21700 248 165 2.05
Ts Spray of ZnSOa (0.5%) 47077 29400 38238 26457 11372 18915 228 141 185
T4Spray of MnSOa (1.0%) 48975 30675 29825 28055 9139 18957 234 146 1.90
TsSpray of MgSOa (1.0%) 53724 36200 44962 33104 13572 23338 260 1.9 217
Te Spray of MgSO4 (1.0%) + ZnSO4 49218 32116 40667 28448 9872 19160 237 153 1.95
(0.5%)
T7 Spray of FeSO4 (0.5%) 46672 30325 39498 28052 11031 19451 236 146 191
Tg Spray of FeSO4 (0.5%) + ZnSO4(0.5%) 51748 33191 42470 30975 8307 19643 249 159 2.04
To Spray of 2% each of ureafb DAP 46574 23555 35064 25684 1715 13700 2.22 112 1.67
SEm+/- 1605 1522 1555 1755 1523 1687 0.07 0.07 0.07
CD @ 5% 4625 4564 4480 5056 4566 4862 022 021 0.21

Note: Foliar spray was given twice at flowering and boll devel opment stages, urea was sprayed at flowering and DAP was sprayed at
boll development stage, Market price of the cotton Rs 2600/q (2008-09) and Rs.2500/ha(2009-10)

ACKNOWLEDGEMENTS

Authors are indebted to Project-Coordinator, All India
Coordinated Cotton Improvement Project (AICCIP),
Coimbatore; Indian Council of Agricultural Research and
also acknowledge Central Institute for Cotton Research
(CICR), Nagpur for financially supporting this research
work.

REFERENCES

Dorahy, C., Rochester, 1.J. & Blair, G.J. (2004) Response
of field grown cotton (Gossypium hirsutum L.) to
phosphorus fertilisation on akaline soils in eastern
Australia. Aust. Joil Res. 42: 913-20.

Eweida, M.H.T., Hassanein, A.M., Risk, M.A. & El-
Halawany, S. (1979) Interactive effects of nitrogen,
magnesium and zinc on yield and chemical properties of
seed oil in Egyptian cotton. Res. Bulletin, Faculty of
Agriculture, Cairo 1193: 16.

Mamatha, N., Bidari, B.l., Shashidhara, G.B. & Channal,
H.T. (2009) Yield and quality of cotton (Gossypium
hirsutum L.) as influenced by sulphur and micronutrients.
An Asian J. Soil ci. 4: 71-73.

264

Meshram, N.A., Gabhane, V.V., Nagdeve, M.B., Ganvir,
M.M., Sonune, B.A. and Bhavana Gharpinde (2013)
Effect of zinc and boron application on rainfed cotton in
vertisol under semi arid agroecosystem, J. Cotton Res.
Dev. 27 (2):199-202.

Sankaranarayanan, K., Prahargj, C.S., Nalayini, P,
Bandyopadhyay, K.K. & Gopalakrishnan, N. (2010) Effect
of magnesium, zinc, iron and boron application on yield
and

quality of cotton (Gossypium hirsutum). Indian J Agric.
Sci. 80: 699-703.

Yadav, R.L. & Meena, M.C. (2009) Available micro-
nutrients status and their relationship with soil properties
of Degana soil series of Rajasthan. J. Indian Soc. Soil Sci.
57:90-92.

Yaseen Muhammad, Wazir Ahmed & Muhammad
Shahbaz (2013) Role of foliar feeding of micronutrientsin
yield maximization of cotton in Punjab. Turkish J. Agric.
For. 37: 420-426.



