Effect of fertilizer levels on growth parameters,
yield components and seed cotton yield of Bt cotton hybrids under irrigated
condition in TBP area
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Cotton is an important commercial fiber crop
in world and India as well. India ranks first with 7.61
million hectares of area in the world. While, its
production is third after China and USA. The average
yield is being 375 kg lint per hectare in India is one of
the lowest in the world. As such cotton production in
India is only about 14.8 per cent of the total
production of the world even though it covers 23.3 per
cent area (Anon. 2004). The low vyield is owing to
many constraints in cotton production major among
them are non availability of high yielding hybrids,
less responsive to agronomic manipulation and
resistant to insect pest and diseases. In Karnataka TBP
area comprising Raichur and Bellary district lying
partly in Northeastern Dry Zone and North Dry Zone
of Karnataka is known for cultivation of cotton. The
enormous potentiality of newly released Bt hybrids
has attracted the farmers of Tunga Bhadra Project
(TBP) area. The information on the performance of
these hybrids is very much limited for this area. With
this background the present study was carried out to
study the response of Bt cotton hybrids to fertilizer
levels under irrigated condition in TBP area.

A field experiment was conducted during
kharif season of 2003-04 at the agricultural college
farm, Raichur on medium black soil having 206.7,
28.30 and 353.00 kg ha™ available N, P,0Os and K,0
respectively. Soil had pH of 8.18 and organic carbon
content of 0.75 per cent. The treatment consisted of
four hybrids of which three Bt cotton hybrids MECH-
184 Bt, MECH-162 Bt and RCH-2 Bt and one non-Bt
cotton hybrid (NHH-44) of fallowing duration 140-
150,160-170,155-165, and 160 days respectively were
assigned to main plots and fertilizer levels (100, 150
and 200 per cent RDF application) to subplots. The
experiment was laid out in split plot design and
replicated thrice. Sowing was done by dibbling on 8"
August 2003 following common spacing of 90cm X
60 cm. The seeds were dibbled per spot in the rows.
To ensure even stand and to maintain required plant
population, gap filling was done on 13 days after
sowing and thinning was done at 19 days after
sowing. Only one plant per spot was retained after
thinning. Three-hand weeding (20, 45 and 60 DAS)
was carried out during crop growing period. Inter
cultivation was done at 30 (DAS) .Five plants from
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each net plot were selected at random and tagged for
the purpose of recording various observations.
Biometric observations were recorded at 30, 60, 90
and 120 days after sowing and yield components were
recorded at harvest. First picking was done on 22-12-
2003 for MECH-184 Bt, MECH-162 Bt and RCH-2
Bt. Second, third and 4™ picking were done on the
given below

2" Picking : 23-01-2004 (1* picking date of NHH-44)
3" Picking :18-02-2004 (2" picking date of NHH-44)
4™ Picking : 19-03-2004 (3" picking date of NHH-44)

Among different hybrids, RCH-2 Bt recorded
significantly higher seed cotton yield (2720 kg.ha™)
compared to other three hybrids. Significantly lowest
yield was recorded with NHH-44 hybrid (1264 kg
hal). The variation in the seed cotton yield was
mainly attributed to the number of bolls harvested per
plant, yield per plant and boll weight yield per plant,
boll weight and number of bolls harvested per plant
were significantly higher with RCH-2 Bt (135.9 g/pl.,
4.66 g/boll and 37.22) compared to other three
hybrids(Table 2). These results are in line with earlier
findings of Khadi et al. (2002), Singh et al. (2003).
Similarly plant height, number of sympodial branches
per plant, leaf area per plant and total dry matter
production per plant were significantly higher with
RCH-2 Bt cotton hybrid compared to other hybrids.

Application of 150 per cent RDF noticed
significantly higher seed cotton yield compared to 100
per cent RDF. Further increase to 200 per cent RDF
did not increase the seed cotton yield significantly in
all the hybrids. The results indicated that 150 per cent
RDF application was found optimum for Bt cotton
hybrids under TBP area. The variations in seed cotton
yield can be attributed to significant variation in yield
components, mainly yield per plant, harvested bolls
per plant and mean boll weight. There was significant
increase in yield components with application of 150
per cent RDF over 100 per cent RDF, but was on par
with 200 per cent RDF application. The results are
conformity of the findings of Ganajaxi et al. (1996).
Similarly number of Sympodial branches per plant,
leaf area and total dry matter production per plant
significantly increased with increase in the levels of



fertilizer from 100 to 150 per cent RDF application.
Increase in yield is due to the better performance of
yield components, eventually these better vyield
components can be attributed mainly because of better
growth parameters viz., higher number of sympodial
branches (21.7), leaf area (249.3 dm? plant™) and total
dry matter per plant at harvest (460.6g plant)
(Table.1).Since each of these growth factors were
interrelated with each other .Better the plant height
with better number of Sympodial branches led to
higher TDM per plant which in turn help in retaining
higher number of leaves per plant which contributes
for higher production of photosynthates and higher
number of bolls per plant. Ultimately combined
effect of all these factors had led for attaining higher
seed cotton yield in RCH-2compared to other cotton
hybrids

In all the hybrids seed cotton yield increased
with increase in the levels of fertilizer from 100 to
150 per cent RDF, further increase in the levels of
fertilizer to 200 per cent RDF did not respond
significantly. RCH-2 Bt hybrid recorded significantly
higher seed cotton yield (2545, 2803 and 2812 kg
ha™) compared to other three hybrids at all the levels
of fertilizer. Hybrid RCH- 2 Bt at all the levels of
fertilizer increased the seed cotton yield by 126, 111
and 110 per cent over NHH-44 hybrid (non-Bt).
Selection of suitable hybrids and application of
optimum dose of fertilizer under irrigated condition
increased the leaf area, sympodial branches per plant
and total dry matter production per plant has
reflection on seed cotton yield of cotton hybrid. The
results of the present investigation are in agreement
with Hoogar and Gidnavar (1997). From this study, it
is clear that among the four hybrids studied including

three Bt hybrids (RCH-2 Bt, MECH-184 Bt and
MECH-162 Bt) and popular check (NHH-44 hybrid)
coupled with different levels of NPK (100, 150 and
200 per cent RDF), RCH-2 Bt hybrid with 150 per
cent RDF gave highest yield of cotton, net returns and
B:C ratio.
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Table 1: Influence of different fertilizer levels on growth cotton

Plant height at harvest

Sympodial branches per plant

Total dry matter production

Leaf area per plant at 120 DAS

Treatments (cm) at harvest (g) (dm?plant™)
F1 F, F;  Mean Fi F, Fs Mean F; F, F;  Mean F1 F, Fs  Mean
H;:MECH-184(By) 104.3 1156 1183 1127 19.2 21.1 21.8 20.7 4085 456.0 464.1 4429 2251 2346 2375 2324
H,:MECH-162(By) 110.3 1234 1258 1198 199 221 231 217 3809 416.0 4235 406.8 2283 2404 2417 236.8
H3:RCH-2(By) 105.4 119.8 1223 1158 201 222 228 217 4335 4702 4783 460.6 237.1 2553 255.6 249.3
H4:NHH-44(non-By) 121.7 1324 1353 1298 21.7 22.6 24.2 229 3699 4104 4184 399.6 2182 2440 2457 236.0
Mean 1104 1228 1254 1196 202 220 230 217 3982 438.1 4461 4275 2272 2436 2451 2386
SEm (%) LSD (P=0.05) SEm (1) LSD (P=0.05) SEm (1) LSD SEm (1) LSD (P=0.05)
(P=0.05)

Hybrids (H) 0.43 1.48 0.07 0.24 3.64 12.61 1.23 4.26

Fertilizer levels (F) 0.28 0.71 0.10 0.30 2.33 6.99 1.05 3.13

F at the same H 0.47 1.42 0.20 0.60 4.67 13.98 2.09 6.26

H at the same or different 0.58 1.73 0.18 0.53 5.27 15.79 2.10 6.30

F

F,: 100 per cent RDF F,: 150 per cent RDF F3: 200 per cent RDF (RDF: 150:75:75 N:P,0s:K, O kg ha)



Table 2: Influence of different fertilizer levels on yield parameters and yield of cotton hybrids

Seed cotton yield (kg/ha)

Seed cotton yield per plant (g)

Mean boll weight (g)

Total bolls harvested per

Treatments plant
= F, F3 Mean = F, F3 Mean F1 F, F3 Mean F1 F, F3 Mean
Hi:MECH-184(By) 2175 2450 2466 2364 1052 1235 1252 1180 440 448 462 450 33.13 3658 37.70 35.80
H,:MECH-162(B,) 1735 1922 1932 1863 923 100.8 1043 99.2 481 398 4.6 3.98 31.60 3493 37.66 34.73
H3:RCH-2(By) 2545 2803 2812 2720 130.1 1384 139.2 1359 440 475 482 4.66 3570 3710 38.86 37.22
H,:NHH-44(non-By) 1126 1329 1338 1264 698 829 841 790 343 374 383 367 2213 2525 2650 24.63
Mean 1895 2126 2137 2056  99.4 1114 1132 108.0 4.01 424 436 420 3064 3346 3518 33.09
SEm(+)  LSD (P=0.05) SEm () LSD (P=0.05) SEm(+)  LSD (P=0.05) SEm () LSD (P=0.05)
Hybrids (H) 10 35 0.92 3.20 0.014 0.047 0.31 1.08
Fertilizer levels (F) 7 20 0.74 2.22 0.013 0.039 0.19 0.57
F at the same H 13 39 1.48 4.48 0.026 0.078 0.38 1.14
H at same or different F 15 44 152 4.56 0.025 0.075 0.44 1.32

F,: 100 per cent RDF F,: 150 per cent RDF F3: 200 per cent RDF (RDF: 150:75:75 N:P,0s5:K, O kg ha™)



