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            Why we need INM: 

 

 

I. Enhancing productivity. 

 

II. Improving soil properties. 

 

III. Reducing from pollution.  

 

 



 

     Components of INM      Components of INM 



Biofertilizers fix 

atmospheric nitrogen 

in the soil and make 

it available to the 

plants 

 

Decompose organic 

matter and help in 

mineralisation 

 

Produce hormones 

that promote root 

growth 
 

Mode of action of biofertilizers 



Mode of action of basic chemical 

fertilizers 

Both KCl and K2SO4 - soluble in water  

                                     - on application in soil they ionize to K+, Cl-, SO4
2-  

                                     - available to plants 



Mode of action of organic manure 

Organic manure binds soil particles into 

structural units called aggregates. These 

aggregates help to maintain a loose, open, 

granular condition.  

 

Organic matter on decomposition produces 

organic acids and carbon dioxide which help to 

dissolve minerals such as potassium and make 

them more available to growing plants.  



Mode of action of crop residues 

and organic wastes  



1. To increase the availability of nutrients during growing season.  

2. To reduce the inorganic fertilizer requirement.  

3. To match the demand and supply of the nutrients from all sources . 

4. To optimize the functioning of the soil biosphere with respect to 

specified function.  

5. To minimize the losses of nutrients to the environment. 

 

                      Objective of INM 

 



Soil properties  Yield attributes 

Chemical  Biological 

pH 

Physical 

N,P,K(kg ha-1) 

OC(g kg-1) 

EC(dSm-1) 

Clump length 

Leaf length 

Plant heigh 

Rhizome 

yield/ha 

Infiltration 

rate 

BD(g cm-3 ) 

Water 

holding 

capacity 

actinomyce
tes 

Bacteria 

Fungi 





Table 1: Effect of different sources of organic manures and inorganic fertilizers on growth and 

yield of rice 
 

Treatments   Plant 

height(cm) 

No of tillers Length of 

panicle(cm) 

Grain yield 

(t ha-1 )  

Straw yield 

(t ha-1 ) 

T1:5t Sasbenia green manure ha-1  93.03  13.0  17.03  2.23  4.02 

T2: 5t Sasbenia green manure ha-1 ) + 75% CDF 107.40 13.6 22.00 4.07 7.12 

T3:Sasbenia green manure (5t ha-1 ) + 100% CDF 110.33  13.9 23.20 4.43 7.45  

T5:5 t FYM ha-1  93.30 12.4  16.20 3.07 5.52 

T6:5 t FYM ha-1 + 75% CDF 103.50 13.5 17.37 4.63 7.88  

T7:5 t FYM ha-1 + 100% CDF 106.27 14.0 22.07 4.90 8.18 

T9:1 t Vermi compost ha-1  93.70 13.3  17.37 4.33 7.37 

T10:1 t Vermi compost ha-1 + 75% CDF 104.63 14.0 22.93  4.83 7.73  

T11:1 t Vermi compost ha-1 + 100% CDF 105.03  14.3  23.97 5.17 8.11  

T13:2.5t Poultry manure ha-1  92.47 12.7 17.27 3.87 6.57 

T14:2.5t Poultry manure ha-1 + 75% CDF 107.47 13.7 23.67 5.33 8.53 

T15:2.5t Poultry manure ha-1 + 100% CDF  110.40 14.5 24.63  5.60 8.85  

CD (P=0.05)  6.24 1.3  1.40 0.25 0.43  

(Baishya at.al., 2014) ICAR Research Complex for NEH Region, Nagaland 



Table 2: Effect of different sources of organic manure and inorganic fertilizer on nitrogen, phosphorous 

and potassium uptake (kg ha-1 ) by rice grain and straw.  

                                                           (Baishya at.al., 2014) ICAR Research Complex for NEH Region, Nagaland 

 
Treatments  N (kg ha-1 )  P(kg ha-1)  K (kg ha-1 )  

Grain straw Grain straw Grain straw 

T1:5t Sasbenia green manure ha-1  17.8 20.1 6.4 4.0 8.9 54.2 

T2: 5t Sasbenia green manure ha-1 ) + 75% CDF 36.6 36.3  12.2  7.8 17.0 96.7  

T3:Sasbenia green manure (5tha-1 ) + 100% CDF 44.3 38.7 13.7 8.9 19.0 102.0 

T4:5 t FYM ha-1  24.5 27.6 8.8 5.5 12.2 74.5  

T5:5 t FYM ha-1  + 75% CDF 41.7 40.1 13.9 8.6 19.4 107.1  

T6:5 t FYM ha-1  + 100% CDF 49.0 42.5  15.1  9.8 21.0 112.1  

T7:1 t Vermi compost ha-1  34.6 36.8  12.5  7.3 17.3  99.4 

T8:1 t Vermi compost ha-1  + 75% CDF 43.5 39.44 14.5 8.5 20.3 105.1  

T9:1 t Vermi compost ha-1  + 100% CDF 51.6 42.1 16.0  9.7 22.2 111.1  

T10:2.5t Poultry manure ha-1  30.9 32.8  11.2 6.5 15.47 88.7  

T11:2.5t Poultry manure ha-1  + 75% CDF 48.0 43.5  16.0 9.3  22.40 116.0 

T12:2.5t Poultry manure ha-1  + 100% CDF  56.0 46.0 17.3 10.6 22.40 121.2 

CD (P=0.05)  2.4  2.2  0.8 0.5  1.06 5.8  



Table 3: Status of organic carbon, available N, P2O5 and K2O in post harvest soi      (Baishya at.al., 

2014) ICAR Research Complex for NEH Region, Nagaland 

l 
 
Treatments         OC 

    (g kg-1 )  

Available N (kgha-1 )  Available P2O5 

(kg ha-1 )  

Available K2O 

(kgha-1 ) 

T1:5t Sasbenia green manure ha-1   7.8 166.6 23.3 61.0 

T2: 5t Sasbenia green manure ha-1 ) + 75% CDF 7.9 181.6 28.1 74.0 

T3:Sasbenia green manure (5 ha-1 ) + 100% 

CDF 
8.1  193.3 28.4 78.6 

T4:5 t FYM ha-1   8.1 182.0  25.7 81.6 

T5:5 t FYM ha-1 + 75% CDF 8.6 188.6 26.8 73.8  

T6:5 t FYM ha-1  + 100% CDF 8.9  198.1 27.7 78.5 

T7:1 t Vermi compost ha-1 7.9 185.0 23.5  80.6  

T8:1 t Vermi compost ha-1  + 75% CDF 8.2 192.3  24.7 82.6 

T9:1 t Vermi compost ha-1 + 100% CDF 8.5  198.0 25.3 86.5  

T10:2.5t Poultry manure ha-1  7.7 183.5 25.6 79.6 

T11:2.5t Poultry manure ha-1  + 75% CDF 8.9 192.6 28.8 88.3  

T12:2.5t Poultry manure ha-1  + 100% CDF  9.2 197.3 31.00  90.3 

CD (P=0.05)  0.6 6.82 1.71  2.7  



Table 4: Soil bacteria, fungi, and enzymatic activities and their contribution to soil as influenced by 

integrated application of organic and inorganic sources of nutrients in the rice . 

 

Treatments  Bacteria 

 (log cfu/g 

soil) 

Fungi  

(log cfu/g soil) 

Dehydrogenase 

(µg TTF/g soil 

24h− 1 )  

Urease (μg NH4- 

N /gsoil 2 h− 1 )  

Support to 

SES  

T1: (control) No fertilizer 5.06 h 3.57 g 128.1e 1.7e ↑ 

T2:RDF(45,30,40 kg ha− 1 ) 6.17 g  4.30f  167.1d 2.9d  ↑↑ 

T3: 50% RDF + 2.5 t ha− 1  FYM  8.00b  7.47a 217.5ab  3.7b ↑↑↑  

T4: 75% RDF + 1.25 t ha− 1 FYM  7.05e  5.30d  185.0 cd 3.3c  ↑↑ 

T5: 50% RDF + 3.0 t ha− 1 RS 7.50c  5.57c 206.1abc  3.5bc  ↑↑↑ 

T6: 75% RDF + 1.5 t ha− 1 RS  6.97f  5.00e  181.9 cd  3.4c  ↑↑  

T7: 50% RDF + 0.5 t ha− 1 Azolla 8.95a 6.50b  223.6a  4.1a  ↑↑↑ 

T8: 75% RDF + 0.25 t ha− 1 ha− 1 

Azolla  

7.17d  5.37 cd 195.3bc 3.3c  ↑↑  

RS: rice stubble  
(Gogoi et al.,2021) Assam Agricultural University, Jorhat, India, 



Table 5: soil physical properties of riceThe effect of application of manures and fertilizers on 
  

Treatments Bulk density  

  (g cm-3 ) 

Particle density  

(g cm-3 ) 

Maximum water holding 

capacity (%) 

T1- No fertilizers, no organic manures 1.32 2.50  56.97 

T2- 50% RDF 1.31  2.49  57.66 

T3- 50% RDF. 1.31  2.48 57.93 

T4- 75% RDF 1.31  2.48 58.07 

T5 -100%RDF 1.29  2.49 60.15 

T6 -50%RDF + 50% FYM 1.28 2.47 62.79 

T7-75%RDF + 25% FYM  1.30 2.49  59.77 

T8- 50% RDF + 50% N through rice straw 1.29 2.48  58.35 

T9 -75%RDF + 25% N through rice 1.30  2.48  58.21 

T10- 50%RDF +50% N through (GGLM) 1.29 2.47 61.06 

T11- 75%RDF + 25% N through GGLM 1.30 2.49  59.39 

T12- Farmer’s practice (45:45:45 NPK kg ha-1)  1.31 2.50 57.52 

C.D. at 5% 0.02 0.03  0.61 

Glyricidia green leaf manures (GGLM) (Bhosale et al., 2020) Maharashtra 




