The present experiment entitled “Integrated nutrient management in papaya (Carica papaya )” was carried out at College of Agriculture, Chiplima, OUAT during the year 2015-2017 to study the effect of various combinations of chemical and biofertilizers on growth, yield and quality of papaya cv. Coorg Honey Dew and also to know the impact on soil fertility status including microbial populations and economics of cultivation. Total ten treatments consisted of T1: Recommended dose of NPK(RDF)i.e.200:200:250 g/plant/year, T2: 100% RDF + PSB (25g/plant), T3: 100% RDF + Azospirillum (25g/plant), T4: 100% RDF + Azotobacter (25g/plant), T5: 100% RDF + PSB (25 g/plant) + Azospirillum (25 g/plant), T6 100 % RDF + PSB (25g/plant) + Azotobacter (25 g/plant), T7:100%RDF + PSB (25g/plant) + Azospirillum (25g/plant) + Azotobacter (25 g/plant), T8: 75% RDF+ PSB (25g/plant) + Azospirillum (25g/plant) + Azotobacter (25g/plant), T9:(50 % RDF + PSB (25g/plant)+ Azospirillum (25g/plant) + Azotobacter (25 g/plant), T10: Without any Fertilizers /bio fertilizers (control).(FYM will be common (10 kg/plant) for all treatments except T10 were taken with three replications.
Functional leaf number
Table-1. Effect of INM on leaf number of papaya cv. Coorg Honey Dew
	Treatment
	Leaf number

	
	6 MAP
	12 MAP
	18 MAP
	24 MAP

	T1: 100% RDF
	24.1
	36.5
	40.5
	43.1

	T2: 100% RDF + PSB
	22.9
	40.8
	43.5
	45.8

	T3: 100% RDF + AZS
	23.9
	38.7
	41.4
	44.6

	T4: 100% RDF + AZO
	25.8
	41.6
	46.8
	46.7

	T5: 100% RDF + PSB + AZS
	23.5
	40.2
	45.3
	45.7

	T6: 100% RDF + PSB + AZO
	21.4
	42.3
	48.2
	49.4

	T7: 100% RDF + PSB + AZS + AZO
	26.6
	46.9
	47.4
	51.7

	T8: 75% RDF + PSB + AZS + AZO
	23.4
	40.3
	45.5
	46.7

	T9: 50% RDF+ PSB + AZS + AZO
	20.4
	36.0
	40.7
	42.4

	T10: Control
	16.9
	28.8
	33.5
	31.7

	SEm (±)
	0.77
	1.58
	1.24
	1.57

	CD (P=0.05)
	2.29
	4.70
	3.67
	4.66


N.B.: RDF = 200:200:250 g NPK per plant per year
Table 2. Effect of INM on average leaf area of papaya cv. Coorg Honey Dew
	Treatment
	Average leaf area (cm2)

	
	6 MAP
	12 MAP
	18 MAP
	24 MAP

	T1: 100% RDF
	1057
	1656
	1687
	1503

	T2: 100% RDF + PSB
	1201
	1787
	1878
	1683

	T3: 100% RDF + AZS
	1103
	1698
	1784
	1593

	T4: 100% RDF + AZO
	1143
	1740
	1900
	1713

	T5: 100% RDF + PSB + AZS
	1212
	1799
	1872
	1680

	T6: 100% RDF + PSB + AZO
	1272
	1883
	1839
	1595

	T7: 100% RDF + PSB + AZS + AZO
	1279
	1874
	1844
	1650

	T8: 75% RDF + PSB + AZS + AZO
	1199
	1813
	1910
	1617

	T9: 50% RDF+ PSB + AZS + AZO
	1170
	1772
	1757
	1543

	T10: Control
	1006
	1618
	1442
	1480

	SEm (±)
	42.1
	39.2
	79.2
	66.1

	CD (P=0.05)
	125.1
	116.5
	235.3
	NS


N.B.: RDF = 200:200:250 g NPK per plant per year
Table-3. Effect of INM on yield attributing characters of papaya cv. Coorg Honey Dew
	Treatment
	Average no. of fruits/plant
	Average weight of the fruits (g)

	
	12 MAP
	24 MAP
	Cumulative total / plant
	12 MAP
	24 MAP

	T1: 100% RDF
	14.9
	37.8
	52.7
	828
	748

	T2: 100% RDF + PSB
	15.8
	39.4
	55.2
	837
	785

	T3: 100% RDF + AZS
	15.5
	40.3
	55.8
	835
	793

	T4: 100% RDF + AZO
	17.1
	39.1
	56.2
	843
	811

	T5: 100% RDF + PSB + AZS
	18.9
	42.6
	61.5
	875
	861

	T6: 100% RDF + PSB + AZO
	17.9
	43.7
	61.6
	894
	860

	T7: 100% RDF + PSB + AZS + AZO
	19.1
	44.3
	63.4
	896
	870

	T8: 75% RDF + PSB + AZS + AZO
	18.7
	43.4
	62.1
	892
	863

	T9: 50% RDF+ PSB + AZS + AZO
	13.3
	33.2
	46.4
	792
	723

	T10: Control
	10.2
	22.1
	32.3
	602
	474

	SEm (±)
	0.29
	0.47
	0.59
	8.0
	8.5

	CD (P=0.05)
	0.86
	1.38
	1.75
	24.0
	25.1


N.B.: RDF = 200:200:250 g NPK per plant per year
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Fig. 16 Effect of INM on leaf nutrient content of papaya cv. Coorg Honey Dew
Table-4

Effect of INM on soil chemical properties of papaya cv. Coorg Honey Dew
	Treatment
	Nitroge n    (kg/ha)
	Phosphorous (kg/ha)
	Potassium (kg/ha)
	Organic carbon (gkg-1 soil)
	pH

	T1: 100% RDF
	148
	20
	125
	0.43
	5.24

	T2: 100% RDF + PSB
	145
	24
	129
	0.46
	5.27

	T3: 100% RDF + AZS
	145
	22
	128
	0.47
	5.29

	T4: 100% RDF + AZO
	151
	21
	129
	0.47
	5.29

	T5: 100% RDF + PSB + AZS
	154
	26
	132
	0.48
	5.34

	T6: 100% RDF + PSB + AZO
	153
	27
	130
	0.54
	5.32

	T7: 100% RDF + PSB + AZS +  AZO
	158
	28
	133
	0.58
	5.34

	T8: 75% RDF + PSB + AZS +
AZO
	151
	26
	131
	0.49
	5.29

	T9: 50% RDF+ PSB + AZS +
	141
	18
	119
	0.44
	5.23

	ZO
	
	
	
	
	

	T10: Control
	124
	11
	113
	0.39
	5.24

	CD (P=0.05)
	8.5
	4.0
	3.9
	0.035
	NS


N.B.: RDF = 200:200:250 g NPK per plant per year
Multiple Regression study
Regarding multiple regression study of the yield contributing variables, it is seen from Table 24 and 25 that both variables like X1 (fruit number)and X2 (fruit weight) have highly significant effect on yield at 12 and 24 months after planting under integrated nutrient management in papaya and the partial contribution of variable X1 towards yield is very high (0.9192 and 0.9377) and which is also highlysignificant at both the stages respectively. While other variables included in the study has no significant effect on yield.
Table -4
Multiple  regression  study  for  yield  under  INM  in  papaya   cv. Coorg Honey Dew at 12 MAP
	Coefficient
	Name of the Variable
	Estimate
	P-value

	β0
	(Intercept)
	-8.468
	1.85e-09***

	Β1
	Number of fruits
	0.9193
	<2e-16***

	Β2
	Avg. Weight of the fruit
	0.0085
	5.31e-10***

	Β3
	Plant height
	0.0019
	0.827

	Β4
	Number of functional leaves
	0.0099
	0.809

	Β5
	Total leaf area
	0.0004
	0.076

	Β6
	Days to first flower
	0.0036
	0.096


Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 Residual standard error: 0.1479 on 23 degrees of freedom Multiple R-squared: 0.9984, Adjusted R-squared: 0.998 F-statistic: 2399 on 6 and 23 DF, p-value: < 2.2e-16
 Table-5Multiple regression  study  for  yield  under  INM  in  papaya   cv. Coorg Honey Dew at 24 MAP
	Coefficient
	Name of the Variable
	Estimate
	P-value

	β0
	(Intercept)
	-15.648153
	0.000502 ***

	Β1
	Number of fruits
	0.9378
	1.15e-08 ***

	Β2
	Avg. Weight of the fruit
	0.0173
	0.005869 **

	Β3
	Plant height
	0.0138
	0.471

	Β4
	Number of functional leaves
	0.0569
	0.370

	Β5
	Total leaf area
	0.0014
	0.129

	Β6
	Days to first flower
	0.0153
	0.083

	B7
	Leaf N content
	0.4944
	0.653


	B8
	Leaf P content
	1.6785
	0.075

	B9
	Leaf K content
	0.5458
	0.022172 *


Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 Residual standard error: 0.688 on 20 degrees of freedom Multiple R-squared: 0.9952, Adjusted R-squared: 0.993 F-statistic: 460 on 9 and 20 DF, p-value: < 2.2e-16
Fig. 18

Effect of INM on T7 and T10 at different stages of papaya cv. Coorg Honey Dew during vegetative stage
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Fig. 19

Effect of INM on T7 and T10 at different stages of papaya cv. Coorg Honey Dew during flowering stage
[image: image3.png]


  SHAPE  \* MERGEFORMAT 



Fig. 20

Effect of INM on T7 and T10 at different stages of papaya cv. Coorg Honey Dew during bearing stage

























































































































































































































































































































































































































































































































































































































































































































































































































































































































3





2





1.99





2.03





2.13





1.96





1.78





1.87





2





1.46





1.49





1.38





1.07





1





1





0





T1





T2





T3





T4





T5





T6





T7





T8





T9





T10





0





0.27





0





0.24





0





0.21





0.22





0.22





0.19





0.19





0.2





0.18





0





0.14





0








0








0





T1





T2





T3





T4





T5





T6





T7





T8





T9





T10





Percentage





Percentage





4





3





2.54





2.57





3





2.27





2.42





2.34





2.43





2.42





2





1.98





2





1





1





0





T1





T2





T3





T4





T5





T6





T7





T8





T9





T10





2.88





2.98





Percentage































































































T7





T10










