Effect ofintegrated nutrient managementon growth and yield of Potato,

SolanumtuberosumL., Crop

ABSTRACT
An experiments was conducted during winter season of 2019-20 and are presented in this

chapter.The observations were recorded on growth, growth analysis, yield and yield attributes of
different treatments and has been subjected to statistical analysisand presented in tables and
graphical presentation as well, wherever necessary.The
treatmentseffectshavebeendescribedinthelightofstatisticalinterpretationsinter-pretations. The data
pertaining to emergence percent of potato was recorded at-30days after 30 days of planting
(DAP) is-ghven revealed that the emergence(%) was not affected due to INM practice, the data
further indicated that maximum emergence percent (94.40 %) was recorded underTg- 67% \RDF\
through inorganic sources + 33% RDF through organic sources i.e., FYM + biofertilizer(PSB),
which wasclosely followed by T3 Poultry manure @ 5 t/ha + biofertilizer (PSB) (93.90)and
minimum (91.30 %) and T, - FYM @ 30 t/ha) + biofertilizer (PSB).
Key words: INM- Integrated nutrient management, RDF- Recommended dose of fertilizer,
FYM, Biofertilizer, Poultry manure,
1. INTRODUCTION

Potato (SolanumtuberosumL.)popularly known as “The King ofVegetables” is a native of
South America (Peru) and occupies the largest area underany single vegetable cropin theworld.
Presently, developingcountries ofAsia accounts for more than 46% of global output under
potato.Potato is animportant food crop at global as well as at the country level. It is a richsource
of protein, at least 12 essential vitamins such as vitamin C, thiamine andfolic acid, minerals and
superior dietary fiber etc. are also found in great amount in potato. It is an excellent source
ofcarbohydrates with low fat percentage which makes it a balance food. Due tohigh protein:
calorie ratio (179 protein: 1000 kcal) and short vegetative
cycle,potatoesyieldsubstantiallymoreedibleenergy,proteinanddrymatterperunitareaper
unittime(ShekhawatandNaik1999).The potatoes cultivated on 19.30 million hectarearea in the
world with totalproductionof388.19milliontonnes.The average productivity of potato is
20.11tonnes, whereas India occupy 1.84 million ha area and production of 50.33 milliontonnes

with 27.31 t ha™ productivity. In U.P. potato is cultivated on 0.61 million ha area, with total
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production of 13.9 million tonnes and productivity of 22.7 tha™, which is considered low as
compared to productivity of India.(Anonymous,2019-20)Presently, FYM is a major source of
organic matter and nutrients,besides poultry manure and vermicompost. These organic sources
generallycontain low level of nutrients and are required in higher amounts to fulfill then seeds of
crop, therefore, it is essential to supply the nutrient in
integratedmanner.vermicompostisarichmixtureofmajorandminorplantnutrients.Onanaverageverm
icompostcontains2%nitrogen,1%phosphorus,1.5%potash. Besides, vermicompost is a rich source
of nutrients, vitamins,
enzymes,antibiotics,plantgrowthhormonesandanumberofbeneficialmicroorganisms(Bhawalker,1
991). Continuousapplication of heavy doses of chemical fertilizers without organic manures
orbiofertilizers has led to a deterioration of soil health in terms of physical andchemical
properties of  soil, declining of soil microbial activities, reduction
insoilhumus,increasedpollutionofsoil,waterandair.
2. MATERIALS AND METHODS

TheexperimentwasconductedattheAgricultureResearchFarm,Shri Durga Ji Post Graduate
College, Chandeshwar, Azamgarh,(U.P.) during Rabi season of 2019-20 with Eight treatments
Ti:Control, T.:FYM@ 30t/ha+biofertilizer (PSB), Ts:Poultrymanure@?5 t/ha+biofertilizer(PSB) ,
Ty Vermicompost @75 t/ha+biofertilizer(PSB),
Ts:FYM@10t/ha+poultrymanurel.7t/ha+vermicompost2.7t/ha+biofertilizer(PSB), Té: 67%
RDF through inorganic sources + 33% RDF through organic sources i.e. FYM +
biofertilizer(PSB) , T7: 33% RDF through inorganic sources + 67% RDN through organic
sources i.e. FYM + biofertilizer(PSB), Tgs:Farmerpractices(throughorganic). [The\ treatments were
allocated to respective plots randomly in all threereplication by using the random |numbed.
2.1 Emergencepercentandplantpopulation

The data on emergence(%) was recorded at 30 days of planting. The growth parameters
were recorded at 30,60 and 90 days of planting.
2.2 Plantheight(cm)

Theheightofthemainstemfromthegroundleveltotheapicalbud(leaf apex) was measured
with the meter scale at 30, 60 and 90 days afterplanting.
2.3 Numberofhaulms(m™)

The number of haulms m™ was recorded randomly at 30, 60 and 90days after planting.
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Plants selected for plant height were used for this purpose.The average number of haulms m™
was calculated by dividing total number ofshootsbyfive.
2.4 Numberofleaves (m™)

Number of leaves m™ was counted at 30, 60 and 90 days after plantingfrom tagged plants

and the average number of leaves m™ was calculated bydividing totalnumber of leavesbyfives. {Comment [WU7]: Why divided by five? Any
reference

2.5 Freshweight of haulm(gm™)

Five tagged plants were taken for fresh weight at the time of haulms cutting. The plant
was weighted on physical balance and their average fresh weightperplant wasworkedout
forpresentinginthetableforresult purpose.

2.6 Dryweightofhaulm(gm™)

The plants taken for fresh weight were also used for this observationand they were firstly
dried in oven at 60 c-"C+ temperature. After completedrying of haulms and leaves then were
weighted and their average weight (g)was workedoutfor dryweightm™.

2.7 Yieldstudies
2.7.1 Numberof 0-25g,25-50g,50-75g &>75¢ tuber(gradewise)hill™

The plants selected for number of haulm hill"* were also used for thispurpose each grade
of tubers were separated and counted the number of tubershill™.

2.7.2 Weightof0-25g,25-50g,50-759&>75gtubersgrade(ghill™)

Thesametubergradesfornumberoftubersghill
wasusedforthispurpose.Averageweightofeachgradeoftuberswascalculatedonthebasisoftuberswei
ghtedoffivehills.

2.7.3 Weightof0-25g,25-50g,50-75g &>75g tubersgrades(kg plot™)

Eachplotwasharvestedseparatelyandtuberweightof0-25g,25-50g,50-
759&>75ggraderecordedinkgplot ™.

2.7.4 Tuberyield(gha™)
After harvesting, the yield of total tubers plot™ were recorded in kilogramsseparatelyand
convertedintogha™.
3. RESULT AND DISCUSSION
3.1Emergencepercentage
The data pertaining to emergence percent of potato was recorded at 30days after planting

(DAP) and depicted in revealed the emergence(%) was not affected due to INM practice, the



data further indicated that maximum emergence percent (94.40 %) was recorded underT67%
RDF through inorganic sources + 33% RDF through organic sources i.e. FYM +
biofertilizer(PSB), which wasclosely followed by T3 Poultry manure @ 5 t/ha + biofertilizer
(PSB) (93.90)and minimum (91.30 %) and T, - FYM @ 30 t/ha) + biofertilizer (PSB).

3.2 Plantheight(cm)

It was observed that plant height was highest in the plots treated withTs 67% RDF
through inorganic sources + 33% RDF through organic sources i.e. FYM + biofertilizer(PSB)
(47.09 cm) and (49.14cm)at60and90daysafterplanting,respectivelyfollowedbyT;33% RDF
through inorganic sources + 67% RDF through organic sources i.e. FYM +
biofertilizer(PSB)(44.95 cm) and (47.06cm)at60and90daysafterplanting,respectively
howevertheleast values were recorded underT;controli.e., 41.20 and 44.26. The increase
in plant height under T was because of continuous supply of plant nutrient, due to FYM
application enable the plant for higher uptake of plant nutrients (macro & micro) both helped the
crop for higher photosynthetic activity and finally the higher plant height.Similar higher plant
height of potato crop due to heavy dressing of FYM (30 ton/ha) was reported by Sharma et.al
(1980) and Anchal et.al (2008) in tomato crop.

3.3 Numberofhaulmsm™ and number of leaves m™

The number of haulm m™ and number of leaves m™ were highlyinfluenced by integrated
nutrient management practices. The T¢ 67% RDF through inorganic sources + 33% RDF through
organic sources i.e. FYM + biofertilizer(PSB) has recorded the highest number of haulms i.e.,
36.37and 38.59 at 60 and 90 days after planting, respectively followed by T;33% RDF through
inorganic  sources + 67% RDF through organic sources ie. FYM +
biofertilizer(PSB)hasrecordedthat
numberofhaulmsi.e.,34.84and36.69theleastT;controli.e.,33.29and 34.08. In the same way, Ts
67% RDF through inorganic sources + 33% RDF through organic sources i.e. FYM +
biofertilizer(PSB) has recorded the highest number of leaves i.e., 449.76 and 433.68 At60 to 90
days after planting respectively followed by T7 33% RDF through inorganic sources + 67% RDF
through organic sources i.e. FYM + biofertilizer(PSB) has recorded that number of leavesi.e.,
434.35 and 415.29 the least T; control i.e., 399.14 and 399.41. At 90DAP the number of leaves
plantget reduced in all the treatments linearlydueto high defoliation near tomaturation.This

increase in numberofhaulms and leaves might be due to increased availability of all plant



nutrients continuously and higher uptake of nitrogen, phosphorusand potassium resulted in more
no. of hulms and higher no. of leaves in these treatments. Naidu et al. (1999) also reported
similar higher no.of leaves inokra.

Fresh  weight and dry weight haulms were significantly influenced
bysourcesofnutrients.Inboththecasestheplanttreatedwith, T¢67% RDF through inorganic sources +
33% RDF through organic sources i.e. FYM + biofertilizer(PSB) recorded highestvalues for
fresh weight and dry weight of haulms i.e., 383.79 and 38.45 thismight also be associated with
increased in uptake of nitrogen,
phosphorusandpotassiumbecauseofapplicationoffarmyardmanurealongwithrecommendeddoseoff
ertilizerwhich resulted inbetterplant growth. high fertility levels plant had more vegetative
growth, which might havebeen associated with acceleration of high rate of photosynthesis. Thus,
theconcentration might had ultimately increased in fresh weights of shootsplant
! TheresultconfirmsthefindingofKhuranaetal. (2003).Similar higher dryweightofshootsplant
withtheapplicationofF Y M@10tha ' +100%RDF was reported by Raghavet al.(2008)

3.4 Numberoftubers (gradewise)hill™

Thedataonnumberoftuberhill *wasrecordedatharvest. Thedatapertainingto number of tuber
hill * . Itisalsoevidentfromtheanalysisof variance table that number of tuber hill* was
significantly affected due todifferenttreatments appliedduringcourseofinvestigation. Significantly
maximum  number of tuber (grade wise) hill’ in  0-25g, 25-50g,50-
75gand>75¢(3.26,2.24,2.05and2.04)wasrecordedunderT¢67% RDF through inorganic sources +
33% RDF through organic sources i.e. FYM + biofertilizer(PSB) over rest of the treatments
which was followed by T;33% RDF through inorganic sources + 67% RDF through organic
sources i.e.  FYM  +  biofertilizer(PSB) (3.20, 217, 201 and 1.98)
theleastT;control(3.04,2.09,1.90and1.89).

3.5 Weightoftubers (gmhill™)

The data on weight of tuber (gm hill™*) was recorded at harvest. The datapertaining to
weight of tuber (gm hill *) .A perusal of data from the analysis of variance table that weight of
tuber (gm hill " )wassignificantly affected
duetodifferenttreatmentsappliedduringthecourseofinvestigation. It is evident from the data that
significantly the maximum weight of tuber (gm hill®) in 0-25g, 25-50g, 50-75g and >75g was

recorded under Tg 67%RDFthroughinorganic sources+33%RDFthrough organic sources i.e.FYM



+biofertilizer(PSB)23.17,115.66,138.93and184.88 as compared to rest of the
treatments.However T; 33% RDF through inorganic sources + 67% RDF through organic
sources i.e. FYM + biofertilizer(PSB)19.47,97.35,116.92and 155.62 was found the next best
over the rest of the treatments. However, the least value of weight of tuber (gm hill %) 9.35,
46.77, 56.19 and 76.80 respectively of registered under T- control treatment.
3.6 Yieldand Yield attributes
Undoubtedlyadequatesupplyofnutrientsinavailablefromdetermines the number of tuber
(grade wise) hill™* and weight of tuber gramhill™ as the present study, application of the T¢ 67%
RDF through inorganic sources + 33% RDF through organic sources i.e. FYM +
biofertilizer(PSB) has  recordedthehighestnumberoftubergradewisehill*(0-25g,25-50g,50-
75gand >75g)i.e.,3.26,2.24,2.05and2.04,respectivelyfollowedbyT;33% RDF through inorganic
sources + 67% RDF through organic sources i.e. FYM + biofertilizer(PSB) i.e., 3.20, 2.17,
2.0l1and 1.98 the least T, control i.e., 3.04, 2.09, 1.90 and 1.89. Application of T¢ 67% RDF
through inorganic sources + 33% RDF through organic sources i.e. FYM + biofertilizer(PSB)
recorded the highest number oftubergradeghill™(0-25g,25-50g,50-75gand>75g)i.e.,23.17,115.66,
138.93and184.88respectivelyfollowedbyT;33% RDF through inorganic sources + 67% RDF
through organic sources i.e. FYM + biofertilizer(PSB) i.e., 19.47, 97.35, 116.92 and 115.62 the
leastT; control 9.35,46.77,56.19 and 76.80. The highest grade wise number oftuber plot™ was
found in (10 t FYM ha' with 100% RDF NPK) reported byRaghavet al. (2008). The
improvement in growth (plant height, dry matter accumulation, no. of leaves) and vyield
attributes(tuber weight/plant, no. of tubers/plant) under integrated nutrient management practices
in the present experiment due to continuous supply of plant nutrients was mainly responsible for
higher potato tuber yield(g/ha) under this experiment. Barman et al. (2018) observed that
possibility ofimproving, growth and tuber vyield of potato by the use of integrated
nutrientmanagement. Results obtained after statistical analysis of data revealed thatthe height of
plant, number of compound leaves/hill, number of
haulms/hill,yieldattributesandyield.FurthernumberofA,B,CandDgradetubers/plot, percent of A,
B, C and D grade tubers/plot, yield of A, B, C andD grade tubers/plot (kg), total number of
tubers plot, total weight of tubersper plot (kg) and tuberyield(t/ha) showed the beneficialresponse
by theuseofintegratedlevelsofN,FYMandvermicompost.However,onthe basis of pooled data it

was also further observed that the application of 150kg N, 20 t FYM and 5 ton vermicompost



/haof improvement in growthand tuber yieldof potato.
Tablel. Emergence percentage of potato, plant height and Number of haulm at successive

stage as influencedby integrated nutrientmanagement practices.

Emergence Plantheight(cm) Number of haulmm™®
30 DAP Days After Planting Days After Planting
Treatments 30 60 90 30 60 90
T,:Control 92.34 18.55 41.20 44.26 7.60 33.29 34.08
T,:FYM @30 t/ha)+biofertilizer (PSB) 91.30 20.87 42.78 45.07 7.62 33.91 34.30
Ts:Poultrymanure@ 5 t/ha+biofertilizer 93.90 21.59 43.11 45.60 7.63 33.94 34.35
(PSB)
T4:Vermicompost@ 7.5 t/ha+biofertilizer (PSB) 92.86 21.90 43.58 45.59 7.67 33.98 34.39

Ts: FYM @ 10 t/ha +poultrymanurel.7 t/ha+ 93.38 22.20 44.54 45.78 7.69 34.89 35.30
vermicompost2.7t/ha +biofertilizer(PSB)

Te:67%RDFthroughinorganic sources + 33%RDF
through organic sources i.e. 94.40 24.00 47.09 49.14 8.01 36.37 38.59
FYM-+biofertilizer(PSB)

T,:33% RDF through inorganic sources + 67% RDF

through  organic  sources ie. FYM + 91.30 22.30 44.95 47.06 7.78 34.84 36.69
biofertilizer(PSB)

T8:Farmerpractices(throughorganic) 91.82 22.19 44.92 46.93 7.75 34.54 36.62
SEmz+ 0.71 0.93 0.88 0.49 0.08 0.48 0.60
CD (P=0.05)% NS NS 1.88 147 0.25 1.45 1.81

Table 2.Number of leaves, Fresh weight of haulm and Dry weight of haulm at successive

stage of crop growth as influencedby integrated nutrient management.

Numberofleaves m™* Fresh weight Dry weight
Days After Planting ofhaulmgm™ ofhaulmgm™
Treatments 30 60 90
T,:Control 69.22 399.14 | 399.41 356.47 34.08
T,:FYM @30 t/ha)+biofertilizer (PSB) 69.37 414.91 | 402.03 359.40 34.30
Ts:Poultrymanure@ 5 t/ha+biofertilizer 69.46 418.20 402.58 361.30 34.35
(PSB)
T,:Vermicompost@ 7.5 t/hatbiofertilizer 69.82 422.73 403.05 362.25 34.39
(PSB)
Ts: FYM @ 10 t/ha +poultrymanurel.7 t/ha+ | 70.43 431.84 413.79 366.61 35.31

vermicompost2.7t/ha +biofertilizer(PSB)
Te:67%RDFthroughinorganic ~ sources  +
33%RDF through organic sources i.e. | 72.34 449.76 433.68 383.79 38.45
FYM-+biofertilizer(PSB)

T,:33% RDF through inorganic sources +
67% RDF through organic sources i.e. FYM 71.34 434.35 415.29 371.75 36.22
+ biofertilizer(PSB)
T8:Farmerpractices(throughorganic) 70.55 432.07 415.18 371.41 36.21
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Table 3.Number oftuber grade wise at harvest as affected by integrated

managementpractices in potato.

nutrient

Treatments Number of tuber gradewise)hill™ Weightof tubers grade(g hill™")

0-25g | 25-50g | 50-75g | >75g 0-25g | 25-50g | 50-75g | >75g

T,:Control 3.04 2.09 1.90 1.89 9.35 46.77 56.19 76.80

T,:FYM @30 t/ha)+biofertilizer (PSB) 3.10 211 1.95 1.92 15.75 78.74 94.52 | 125.90

Ts:Poultrymanure@ 5 t/ha+biofertilizer 3.11 2.12 1.96 1.96 16.37 81.81 98.28 130.81

(PSB)

T4:Vermicompost@ 7.5 t/ha+biofertilizer (PSB) 3.11 212 1.97 1.96 17.55 87.76 | 105.42 | 140.32

Ts: FYM @ 10 t/ha +poultrymanurel.7 t/ha+ 311 2.15 1.98 1.97 17.92 89.58 | 107.58 | 143.26

vermicompost2.7t/ha +biofertilizer(PSB)

Te:67%RDFthroughinorganic sources + 33%RDF

through organic sources i.e. 3.26 2.24 2.05 2.04 23.17 | 11566 | 138.93 | 184.88

FYM-+biofertilizer(PSB)

T,:33% RDF through inorganic sources + 67%

RDF through organic sources ie. FYM + 3.20 2.17 2.01 1.98 19.47 97.35 | 116.92 | 155.62

biofertilizer(PSB)

T8:Farmerpractices(throughorganic) 3.12 2.16 1.99 1.98 18.49 92.45 | 111.06 | 147.83

SEmz+ 0.01 0.01 0.01 0.01 0.53 2.68 3.22 4.57

CD (P=0.05)% 0.04 0.04 0.03 0.03 1.60 8.12 9.76 13.85

Table 4.Weight of potato tuber grade wise (kg plot™) and tuber yield (q ha™) asaffected

byintegrated nutrient management practices

Treatments Wt.tubergradekgplot™® Tuberyield
(gha™)
0-25¢g 25-50g 50-75¢g >75¢9

T,:Control 1.16 6.07 7.34 5.63 150.00

T,:FYM @30 t/ha)+biofertilizer (PSB) 1.78 10.22 12.93 8.98 262.53

Ts:Poultrymanure@ 5 t/ha+biofertilizer(PSB) 1.86 10.93 13.80 9.75 280.50

T4:Vermicompost @ 7.5 t/ha +biofertilizer(PSB) 1.99 11.36 14.36 10.17 292.60

Ts: FYM @ 10 t/ha +poultrymanurel.7 t/ha

+ vermicompost 2.7 t/ha + biofertilizer(PSB) 2.02 11.64 14.71 10.43 298.66

Te: 67%RDFthroughinorganic sources+33%

RDFthrough organic sources 2.50 14.98 18.99 13.48 386.60

i.e.FYM-+biofertilizer(PSB)

T 33%RDFthroughinorganic sources+67%

RDFthrough organic sources 2.16 12.68 16.03 11.29 324.53

i.e.FYM-+biofertilizer(PSB)

Tg:Farmerpractices (throughorganic) 2.05 12.00 15.18 11.70 308.26

SEmz+ 0.07 0.31 0.37 0.29 2.70

CD5 % 0.22 0.93 1.11 0.86 8.20

4. CONCLUSION

Application of integrated nutrient management (INM) in the ratio of 2:1(67% RDF

through inorganic sources + 33% RDF through organic sources i.e. FYM + biofertilizer (PSB)

wasfound tobeeffectivefor growth, andyieldofpotato and nutrient uptake. Potato crop fertilized

with 67% RDF through inorganic sources + 33% RDFthrough organic sources i.e.FYM +




biofertilizer (PSB)gavethehigheryield. On the basis of one year experiment, it is recommended

thatpotato crop should be fertilized with 67% RDF through inorganic sources + 33%RDF

through organic sources i.e. FYM + PSB to obtain the higher potato yield.
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