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ABSTRACT

To study the productivity of banana by the effettnatrient management practices, field investigatiovas
conducted from 2010-2012 at Northern Block FarmAgficultural Research Station, Bhavanisagar (TNA)Tamil
Nadu. Study results revealed that, when 100% recamded dose of fertilizer (RDF) is applied, alonghwi0% Wellgro
soil, maximum number of hands (10.2 and 10.3) weoarded, along with the maximum number of fingdr36.3 and
145.2), total yield (72.8 and 77.1 t/ha) and bunebight (23.9 and 25.3 kg/plant) during 2010-11 a&@ll1-12,
respectively. By the integrated nutrient managerpeattices, there was an influence of the qualitsameter of the study
in banana during both the years. With regard t@wigycarbon, when either 75 or 100 % of RDF is i@pphlong with
FYM @ 10 kg plant-1 or WG organic manures, maximaccumulation of carbon was found to be recordesoil.
When nutrient management practices are donewiteen there was a combined application of 40% Welkpil or Cow
based Farm Yard Manure @ 10kg plawith recommended dose of fertilizers to bananaltess observed to be a good

option that helps to increase soil nutrient status yield parameters under climate and soil candith Tamil Nadu, India.
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INTRODUCTION

Banana requires large amounts of nutrients owingstoapid growth rate and large size for good igualnd
higher yield. It has been observed that when tleam increase in the application of inorganiciliedrs, there will be an
increase in the yield but could not sustain thdilifigr status of the soil. It is necessary to opt fin integrated nutrient
management (INM), including numerous sources oaoigfertilizers, considering the current conditmfrthe soil quality
and environmental security. Many commercial orgdeitilizers are being used in today’s cultivatibacause of their
application in less quantity and their enrichmeithwutrients. One of the commercial organic fergits used for the
research is Wellgro. Wellgro organic manure is esiele manure with a mixture of non-timber forestgarce and neem,
which is a rich source of nutrients. Therefores tlésearch was conducted to find out the yield qaraldity parameters of
banana by the influence of nutrient managementtipescthat are ecofriendly. The test is conductadeu irrigated

conditions.
MATERIAL AND METHODS

The research was conducted at Northern Block Farmgricultural Research  Station
(Tamil Nadu Agricultural University), Bhavanisag&rode district of Tamil Nadu. Geographically, flaem is located at
77°08 E longitude and 11°29N latitude at an altitude of 256 m above MSL.
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The experiments were performed under irrigated itimmd. The mean annual rainfall was 742.8 in 48yraays
and 538.8 mm in 38 rainy days during the second yaal first year, respectively throughout the ekpent.
The recorded mean maximum and minimum temperatere ®3.8°C and 21.9°C in 2010-2011 and 34°C anti’€lin
2011-2012. The relative humidity was recorded.8§wmean, maximum) and 50.2% (mean minimum) du?idg0-11 and
86.2 (mean, maximum) and 56.3% (mean minimumindw2011-12. The mean value of bright sunshineriper day,
with a mean solar radiation of 453 Cal cm2 day-asw.67. The soil texture used for this experinvegd sandy loam.
The soils were neutral (pH 7.06 and 7.18), mediund dow in organic carbon content (0.51 and 0.46%),
with low soluble salts (EC 0.263 and 0.254 dSm-ijedium in available phosphorus (14.7 and 15.3h&yg
low in available nitrogen (208 and 232 kg/ha), aigh in potassium (611 and 649 kg/ha) for 2010-28d4d 2011-2012,
respectively. In the similar way, particle densigs 2.27 and 2.31g/cc, soil bulk density was 1.88 &.28 g/cc and
porosity was 40.3 and 44.6% during 2010-11 and 2 ¥espectively.

During 2010-2011 and 2011-2012, the banana cv. dsrdlaine (AAA) was used as a test crop.
The experiments included 13 treatments like foeatinents consisted of Wellgro soil @ 20 and 40%oimbination of
100 and 75% RDF, Control (100% Recommended dosertiiizer), four treatments including Wellgro gnai @ 20 and
40% combined with 100 and 75% RDF, two treatmentfuding 2% Wellgro liquid organic manure spray lmmches
with 100 and 75% RDF, and the last two treatmeatsisted of Cow based Farm Yard Manure (FYM) @ 1flegt’ to
100 and 75% RDF combinations. For the experimétasdomized complete block design was adapted asdepdicated
thrice. For each treatment, the net plot size ofM?8vasselected, which accommodated 24 banana treeshdistd at 1.8
M X 1.8 M. A product of Indian Tobacco Company ()li@as produced the product, Wellgro organic manarekit was
developed for foliar spray and for soil applicatidinese were prepared from non-timber forest precund have good
guantities of phosphorus (0.41%), nitrogen (1.6%3 gotash (2.10%). It also includes micronutrielite boron,
zinc, copper, etc. The results recorded yieldtaitds like number of hands bufigibunch weight, total number of fingers
bunch®, and yield and finger weight in both the seasdi® results also showed the records of quality rpaters like
acidity, Total Soluble Solids, reducing sugarspasic acid, sugar, acid ratio and non-reducing sigathe banana during
both the years of study.

To calculate the quantity divellgro soil and Wellgro grains @ 20 and 40% w/w of chemical fertilizers,
the following formula was used.
Urea+ super phosphate+ muriate of potash (g-{ilaplit-1)

Wellgro soil/grains (g plaftsplit®) = x 20 or 40%
100

The 100 (165-52.5-495) and 75% (123.7-39.4-371.3¢-Kplant) recommended dose of fertilizers respebt,
were applied through single super phosphate (3883, and muriate of potash (MOP). Durif§ onth, entire dose of
FYM and phosphorus were applied after plantingdoeslule treatments. At two month interval, remanpotash and
nitrogen were applied along witVellgro organic manures at'? 4", 6" and 8 MAP. Organic manures and fertilizers
were applied around the plant's base in a cirdadad. @ 2% liquid organic manure was sprayed taicks and 30 days
after the last hand opening uniformly on the depwlg bunches and on the foliage. Other culturalcticeas,
irrigation, weeding, disease and pest managemadtoperations like denavelling, desuckering, eaghip, pruning of
leaves and propping were uniformly followed forgmaising as per the Crop Production Techniquesasficultural crops
(2004).
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RESULTS AND DISCUSSIONS
Yield Parameters

As per the experimental results, the yield and igupbrameters were noticeably higher in the comtims of
organic manure as compared to control fertilizefen@ The results recorded maximum number of hands,
bunch weight, and fingers/bunch and total yieldhwapplication of 100% RDF along with either 40% 4l soil or
FYM @ 10kg/plant (Table 1).

With the application of 100% RDF along with 40% Wb soil, there were results of highest bunch Wweig
(23.9 and 25.3kg), finger weight (175.0 and 184)2agd maximum vyield (72.8 and 77.1 t'hanumber of hands
(10.2 and 10.3) and fingers (136.3 and 145.2/bumekpectively during 2010-11 and 2011-12. Bunchghieiwas
compared with J (23.3 kg), T» (23.77 kg) and 7 (23.0 kg) during 2010-11 and with,I(25.3 kg) and §
(24.9 kg), B (24.5 kg) and T (23.7 kg) during 2011-2012. Similarly, total yieldas on par with T (72.5 t hd),
To(71.0 t hd), T,(70.1 t hd) and T (69.3 t hd) during the 1st year and,(77.1 t h&), To(75.9 t hd), T,(74.7 t hd)
and T;(72.1 t ha) during 29 year. It was observed that the increment in yieds higher as compared to control due to the
INM treatments. There were records of 11.2 and%dintreased yield over control with the applicatafnl00 per cent
RDF along with 40 per cem/G organic soils (T3) during 2010-11 and 2011-12, respectively. Compéetd increment
was also observed @ 10 kg pla(it0.8 and 14.6 %), or 40 per c&E organic grains (8.9 and 13.3%) or 20 per cahG
organic soil (7.7 and 11.9%) or 20 per ce&M5 organic grains (6.8 and 8.8%) with the application of 100 pertdeDF
during 2010-11 and 2011-12, respectively compacedontrol. Owing to the application of organicsgher yield was
found to improve the chemical, physical and biatagjiproperties of soil. This resulted in better @ypof nutrients of
plants, which resulted in good yield and crop giowithe reserved food materials could have beenlirethiby the humus

substance present in organic product to sink thréngreased activity of oxidizing enzymes and hjyting enzymes.

These help, the better utilization and availabitifynutrients. Quick mobilization and availabilib§ nutrients is
facilitated by the positive effect of all these, i@ aid in increased number of leaves, increasadtpteight, leaf area
index, leaf area and photosynthetic rate. Thisltesuthe increased banana yield, which is onvatlr the findings of Aba
et al. (2011) and Patel et al. (2010a&b) and Abal.ef2011). Other possibilities are humus substareould have been
retained in the soil and chelated metal ions in eathangeable form, which is available for plant vgio
This has also contributed to increase in numberaeidht of the fingers. This is supported by Panetal. (2010).
The increase in the yield may also be contributetthé organic manure application owing to the amlity of phosphorus

and micronutrients to the plants and greater momme
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Table 1: Effect of Nutrient Management Practices orYield Parameters during 2010-11 & 2011-12

2010-11 201112
Treatments Bunch Number of | Totalno.of | Finger Weight | Yield Hunch Number of | Total no. of Finger Yield
) Weight Hands/ Fingers/ i

Weight (kg) | Hands/Bunch | Fingers/ Bunch @) (t/ha) - Bunch i Weight (g) | (t/ha)

T,- 100% RDF (Confrol) 212 8.6 1252 1673 64.6 716 556 1313 1733 65.8
T;- 100% RDF +20% WS 23.0 95 132.0 172.7 70.0 245 103 135.0 1823 737
T;- 100% RDF +40% WS 739 102 1363 175.0 728 353 103 1452 1842 771
Ta- 75% RDF ~20% WS 21.0 8.6 1233 1693 64.0 216 95 124.1 178.0 65.7
Ts- 75% RDF ~40% WS 225 92 126 4 171.0 68.5 225 10.0 1287 1803 63.6
Ts- 100% RDF + WC spray 719 87 1265 1723 669 723 96 1307 1780 68.0
T;- 75% RDF ~WC spray 20.5 85 1186 170.0 62.5 21.0 51 124.0 1763 64.1
T;- 100% RDF +20% WG 225 98 130.7 173.7 69.3 237 10.0 136.1 181.0 72.1
Ts- 100% RDF +40% WG 333 93 1334 1787 71.0 249 102 1358 1847 759
Tio- 75% RDF ~ 20% WG 212 8.9 1222 1728 64.6 218 10.0 1273 179.0 66.5
Ti1- 75% RDF ~ 40% WG 214 93 123.1 171.7 652 217 99 129.0 1783 66.1
T12- 100% RDE +FYM 738 100 1354 1743 725 753 104 1315 1863 771
T:- 75% RDF ~ FYM 213 9.7 1263 170.4 65.0 21.9 96 130.9 175.0 66.9
SEd 06 05 31 53 71 08 05 33 53 74
CD(P=0.05) 12 1.0 6.3 10.1 42 1.6 1.1 7.0 112 5.0

Increase in soil tilth, water holding capacity, ploal condition of soil, permeability of soil to tea and aeration
was found to be in the presence of humic substangbgh contributed to the high yield of banana. dddition,
the organic manures make the nitrogen availabfgants. Increased levels of Nitrogen contributedhi® increased yield
parameters and the yield. This has been suppostd8hhlerao et al. (2010), Kohli et al. (1984) andidhffa (1988).
The results also showed that the increased yielth Witrogen is found to be with the accumulation rabre of

carbohydrates and other metabolites.
Soil Organic Carbon

Different integrated nutrient management practidesying 3 and 5 MAP increased the soil organicdbcar
considerably during 2010-11. Higher organic carlfe®6 and 0.97%) at shooting and harvest staggecteely was
resulted when a banana was applied with 75 perd®BFE + FYM @10kg plant (T.3). Statistically,
it was statistically on par with}, Te, T1o, T3, T4 and T at harvest stage and,I Tg, Ta, T11, T2, Ts and Tpo at the shooting
stage. With the application of 100% RDF ) Tat shooting and with 100% RDF + 2%, liquid orgamhanuresi.e.
Te (0.58%) at harvest stage, the lowest organic cacootent (0.67%) was recorded. Combined applinaifdl00 % RDF
+ 40 %WG organic soil (T3) recorded the maximum organic carbon contentiin8&5%) during 2011-12, at 5 MAP and
it was analogous with [k Ti,, To, To, T11, Ts and T,. Application of 100 % RDF along with 40 $G organic grains
(Ty) at the shooting stage, registered the highest bocar content (0.85%).
This is statistically on par with all other treatm®except 3, Ts and T,. The organic carbon content was increased (0.95%)
at the harvest stage with application of 75 % RIRgwith FYM @ 10kg plant (T15) compared to control (0.50%) and

this was statistically on par withyJ Ty, T3 and T;;.

For micro-organisms, organic carbon is the sourfcéoad. This helps to increase the stability of @l by

binding soil particles together into aggregatetpeds’. Better soil structure is also obtained witk help of root exudates,
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bacterial excretions, plant roots and fungal hypiW&ben the soil organic matter is decomposed, ther® a release of
nitrogen, phosphorus and other nutrients that ldelplant growth. As per Plusket al. (2011), the organic carbon
influences the characteristics of the soil like rimnt holding capacity, color, cation and anion lextge capacity,
nutrient turnover and stability, which results ifliencing aeration, water relations and workapilllaximum organic
carbon accumulation in soil (Figure 1 & 2) was meleal with the application of either 75 or 100 pentcRDF along with
FYM @ 10 kg plant or WG organic manures. It is because of the increasddosganic matter, decreased soil bulk
density, water infiltration into soil and total ity as observed with the results of Obi and ERO95).
The organic carbon content of the soil was enhanoéth the application of FYM along with neem cake
(Kumaret al., 2007 and Rames al., 2009). With the application of organic manure glovith NPK fertilizers increases
the organic carbon content of soil. This is dughe better growth of crops with association of leighoots biomass
generation and increased return of leftover surfdasat residues. The organic carbon status coulthdreased in banana

grown soil with the production of more roots andittsubsequent decomposition (Narwal and Antil,300
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Figure 1: Effect of Integrated Nutrient Managementon Soil Organic Carbon (%)
at Different Stages During 2010-11
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Figure 2: Effect of Integrated Nutrient Managementon Soil Organic Carbon (%)
at Different Stages During 2011-12

CONCLUSIONS

From the experiments conducted in two years, foisd that the banana favorably responded\f® organic
manure and FYM in combination with 100% recommendiesk of chemical fertilizers.

Therefore, the integrated nutrient management ipeetith 100% recommended dose of fertilizer corabimith
40 % WG organic soil in banana crop has been fdorme the best option for crop productivity andtstain soil fertility.

It is also competitive economically and productiveler climatic and soil conditions of the Westesne of Tamil Nadu.
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