
40 
Middle East Journal of Agriculture Research, 1(1): 40-46, 2012 
ISSN 2077-4605 

 

Corresponding Author: Shafeek, M.R, Vegetables Dept., National Res. Center, Dokki, Cairo, Egypt 
 

Effect of Bio- organic fertilization on growth and yield of cassava plants in newly 
cultivated land. 

 
1Shafeek, M.R; 1Nadia, M. Omar; 2R.A. Mahmad and 1M.M.H. Abd El-Baky  

 
1Vegetables Dept., National Res. Center, Dokki, Cairo, Egypt. 
2Vegetables Research Dept. Hort. Res. Inst., Agri. Res. Center, Cairo Egypt. 

                                                        
ABSTRACT 
 

Two field experiments were carried out during the two successive seasons of 2009 and 2010 at south El-
Tahrir Research Station, (Ali Moubarak) Horticulture Research Institute, to study the response of cassava plants 
to the combination between the inoculation with mixturally forms of biofertilizer (Halex2) and compost manure 
at three rates of the application. The most important obtained results were as following:The longest plants, 
highest leaves and largest length and diameter of branches as well as the heaviest total cassava yield and its best 
physical and chemical characters were recorded with that cassava plants which received 35 ton/fed. of compost 
and the inoculation with mixturally forms of biofertilizer (Halex2). On the contrary, the poorest cassava plant 
growth, total bulbs yield and its quality was associated with that plants received the lowest rate of compost 
manure 0 ton/fed. without inoculation of bio-fertilizer. 
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Introduction 
 

Cassava is one of the most important staple foods in the human diet in the tropics and ranked as the sixth 
most important source of calories in the human diet worldwide FAO (1996). Cassava leaves and tender shoots  
are consumed, because the leaves contain about 7% of protein and high level of lysine Mabrouk et al (1987).  
Cassava is a competitive crop, especially for the production of starch, animal feed and alcohol production ( 
Fuglie 2002 and Oguntunde 2005). Cassava is well known as a resistant crop, especially to climate and soil 
conditions. It  can grow in places where cereals and other crops do not grow well. It can tolerate drought and can 
grow in low nutrient soil. 

Biological treatments for these wastes by means of bioorganic treatments has been adapted in order to 
maximize agricultural production to limit the pollution of environment, through seed and soil inoculation by 
different types of microorganisms (Abd ElGhany, 1996 and El-Sayed  2006). From the previous studies it is 
confirmed that Azotobacter chroococcum inoculation is essential for increasing agricultural production through 
its ability of fixing nitrogen, producing phytohormons, biocontrol activity and stimulating other soil microbial 
strains (Brown and Burlington, 1968, El-Sayed  2006). Application of organic compost manure and including 
bio fertilizers in the farming systems can help maintain consistently high yields through improvements in water 
and nutrient use efficiencies and soil biotic activity and soil organic matter levels. An increase of 1 ton of soil 
organic carbon pool of degraded soils may increase crop yield by 20-40 kg/ha for wheat and similar increases 
for other crops, besides enhancing food security. In the same respect, the bio-organic fertilizer promote the 
stems and leaves of cassava growth, increase the chlorophyll content and the photosynthesis of leaves, and 
improve the physiological metabolism of cassava but also promote the photosynthetic organism to transfer to the 
tuber root and increase the yield and starch content in the tuber root of cassava Zhongyong et al (2006) and Lou 
et al (2008). For vegetables, the addition of biofertilizer alone enhanced growth 4 times. Moreover, an 
enhancement of growth by 7 times was observed due to the addition of natural mineral fertilizers, in 
combination with the biofertilizer Leaungvutiviroj et al (2010).  

Compost is a plant residue animal residue or a mixture of both that has been decomposed and recycled as a 
fertilizer and soil amendment. Compost is a key ingredient in organic farming. At its most essential, the process 
of composting requires simply piling up waste outdoors and waiting a year or more. Modern, methodical 
composting is a multi-step, closely monitored process with measured inputs of water, air and carbon and 
nitrogen rich materials. Compost can be rich in nutrients. It is used in gardens, land escaping, horticulture and 
agriculture. In ecosystems, compost is useful for erosion control, land reclamation, wetland construction as 
landfill cover (Heckman, 2006). On comparing the data on yield due to the compost organic manures, it was 
clearly evident that all the treatments that received compost organic manures recorded higher tuber yield than no 
compost organic manure control suggesting the importance of compost organic manures. Higher tuber yield due 
to organic manures could be attributed to favorable changes in soil, which might have resulted in loose and 
friable soil condition and enabled better tuber formation. Moreover, positive influence of these treatments might 



41 
Middle East  J. Agric. Res., 1(1): 40-46, 2012 

 

be due to slow and steady availability of nutrients throughout the crop growth period from organic manures. 
Organic manures also improve the water holding capacity of the soil, improve the soil structure, the soil aeration 
and a positive influence on the growth, yield and the best results of cassava tubers (Belay et al 2001, Amanullah 
et al 2006 and Makinde and Ayoola 2008). However, high and sustained crop yield could be obtained with 
balanced NPK fertilization combined with organic matter amendments Bayu et al (2006). The beneficial effect 
of compost manure at 12.5 t /ha enhancing the yield of cassava tuber was reported by Mohankumar et al (1976) 
and Pillai et al (1987). 

This investigation aimed to investigate the effect of varios combination on levels of compost manure ( 0, 
25, 30 and 35 t/fed.) with biofertilizers (azotobacter, bacillus phosphaticom and bacillus circulans) on the 
growth, yield and tuber quality of cassava under sandy soil conditions. 
 
Material and Methods 

 
The present study was performed under sandy soil conditions at south El-Tahrir Research Station, (Ali 

Moubarak) Horticulture Research Institute, during the two successive seasons, 2009 and 2010. Cassava stem 
cuttings of Indonesian cultivar and were planted on 24 / 3 /2009 and 10 /4 /2010 in the two seasons. A drip 
irrigation system was adapted for irrigation. Soil analysis was carried out according to Wiled et al (1985); the 
obtained data are shown in Table (1 and 2). And Table (3) shows the chemical analysis of the compost manure, 
which used in this study. 

 
Table 1: Physical properties of the experimental soil.                               

Depth (cm) Particle size distribution % F.C     . % W.P    . % Texture class 
sand Fine sand silt clay 

0-30 52.00 40.27 4.40 3.33 9.4 4.3 sandy 
30-60 48.00 42.53 4.80 4.67 8.5 4.4 sandy 

 
Table 2: some chemical properties of the experimental soil.                      

Depth 
(cm) 

pH Ec ds/m Soluble actions meg/ l Soluble anions meg/ l 
Ca++ Mg++ Na+ K+ HCO3 So4 Cl 

0-30 7.83 1.49 5.75 4.60 3.60 0.2 4.60 2.75 6.80 
30-60 7.91 1.27 5.75 4.20 3.40 0.3 4.70 2.80 6.90 

 
Table 3: The chemical analysis of the used compost manure. 

Characters Plant compost manure 
Ph 8.55 
Ec 6.05 
Organic carbon% 30.2 
Total nitrogen% 1.76 
C/N ratio 17.2/1 
Total phosphorus% 1.30 
Total potassium% 1.28 
Fe mg/ kg 7900 
Mn mg / kg 190 
Copper mg / kg 20 
Zink mg/ kg 4.75 

The experimental treatments can be illustrated as follows: 
1- 0 (ton/fed.) compost + Halex2. 
2- 25 (ton/fed.) compost + Halex2.  
3- 30 (ton/fed.) compost + Halex2. 
4-35 (ton/fed.) compost + Halex2. 
5- 0 (ton/fed.) compost  
6- 25 (ton/fed.) compost  
7- 30 (ton/fed.) compost  
8-  35 (ton/fed.) compost  

 
The Halex2 (biofertilization treatments) which comprised mixed inoculation of B1 (Azotobacter spp ), B2 

(Azisprillum spp) and B3 (Kelbsilla). All biofertilizers were used for soil and plant after 30 days from 
cultivation. 

The experimental design was split plot with three replicates, the biofertilizer (Halex2) occupied the main 
plots and the level of compost manure treatments were distributed in the sub-plots. The experimental plot area 
was (8.33m2) consisted of 1 rows, 1m width and 8.33m length for each one. All other agricultural practices for 
cassava plant were carried out according to the recommendation of Egyptian Ministry of Agriculture. 
 
Recorded data: 
 
A- Vegetative growth: 
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Three plants of each plot were chosen randomly at 180 days after planting in order to determine the 
vegetative growth parameters, i.e., number of leaves, number of main branches, main branches diameter, height 
of branches, branches diameter, number of later branches as well as the lateral branches diameter. 
 
B- Total yield of tubers: 

 
At harvesting time, yield traits, i.e., yield of tuber/ plant and per fed., average weight of tuber kg and 

number of tubers per plant were measured.  
 
C- Tuber quality: 

 
Six plants within each  treatment at 180 days after planting as samples for determining the tuber length and 

diameter and nitrogen, phosphorus and potassium concentrations of tubers according to the methods of Black 
(1965) for N%, Trough and Meyer (1939) for P%,  Brown and Lilleland (1958) for K% and Dubais et al (1951) 
for Carbohydrate. 
 
D- Statistical analysis: 

 
All obtained data were subjected to the cassava statistical analysis of variances of the split plot design 

according to the procedure outlined by Gomez and Gomez (1984). 
 

Results and Discussion 
 

Growth characters: 
 
Effect of biofertilization: 
 

The results illustrated in Table (4) for the influence of the studied biofertilizer treatments on cassava plant 
growth parameters i.e., plant height (cm), number of leaves, number of main and lateral branches as well as 
average diameter of main and lateral branches cm/plant, it could be clearly concluded that, inoculation with 
mixturally forms of biofertilizer (Azotobacter spp, Azisprillum spp and Kelbsilla) simulative the vegetative 
growth characters of cassava plants in most studied parameters. These superiority may be attributed to the 
microorganisms inoculation, in the first place, enriched the rhizosphere with these bacteria. Moreover, these 
microbial inoculation stimulate plant growth either directly, by producing plant hormones and improving 
nutrient uptake, or indirectly, by changing the microbial balance in rhizosphere in favor of the beneficial 
microorganisms Amara et al (1995) and Lazarovits and Nowak (1997). Furthermore, N-biofertilizer bacteria 
enhanced the plant growth by N-fixing in the cultivated soil and /or contributing some growth hormones such as 
gibberellins, auxins and cytokinins Cacciari et al (1989).  Recently, this beneficial effects was concordant with 
those obtained with Zhongyong et al (2006), Lou et al (2008) and Leaungvutiviroj et al (2010)  on cassava 
plants. The result showed that, not only can the bio-organic fertilizer promote the stems and leaves of cassava 
growth, increase the chlorophyll content and the photosynthesis of leaves, improve the physiological 
metabolism of cassava and strengthen physiological function of anti-senility, promote the photosynthetic 
organism to transfer to the tuber root and increase the yield and starch content in the tuber root of cassava but 
also decrease the soil unit weight, increase the holes percent of soil, promote microbe activity in the soil, 
increase the urease and the invertase activity of soil, promote the availability of nutrients, increase content of 
organic matter, available nitrogen, phosphorus and potassium, and increase the ratio of utilization of fertilizer. It 
was effective way to apply the bio-organic fertilizer to cassava for increasing the yield and starch content in the 
tuber root, improving the soil physical and chemical character and increasing the soil fertility. 
 
Effect of compost levels: 
 

The compost treatments significantly increase all the previous by mentioned growth parameters compared 
to that without compost. Results demonstrated clearly that using compost had a positive effect on the 
aforementioned growth characters of cassava plants were influenced significantly by the different levels of 
compost fertilization (Table 4). Composting application at a level of 35 ton/ fed. gave the highest values of 
number of leaves, stem length, number of later branches and branches diameter followed by 0 and 25 ton 
compost / fed. In the two studied seasons,. However, the differences between 30 and 35 ton compost / fed. were 
not significant in both seasons.  This means that the best vegetative cassava plant growth could be gained under 
this investigation within 30 to 35 ton compost/ fed. it might be concluded that addition of compos manure to the 
cassava plant caused an increase of the nutritional elements in rooting zone, consequently the more nutrients 
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were absorbed so more and enhancement of growth plant. and also due to increased availability of nutrients 
especially N, P, K, Zn, Fe and Mn even from the early stage of crop growth. Many investigations studied the 
behavior of many vegetable crops to the addition of organic compost manure fertilization and obtained a data 
supported that mentioned here (Belay et al 2001, Amanullah et al 2006 and Makinde and Ayoola 2008). 

 
Table 4: Effect of bio-fertilizer and compost manure application on growth characters of cassava plants during two experimental seasons . 

Biofertili
zers  

Compost 
(ton/fed.) 

No. of main 
branch

es 
diamet

er 
(cm) 

height 
of 

branch
es 

(cm) 

branch
es 

diamet
er (cm) 

No. of 
later  
stem  

lateral 
branche

s 
diamete
r (cm) 

No. of main 
branch

es 
diamet

er 
(cm) 

height 
of 

branc
hes 

(cm) 

branch
es 

diamet
er 

(cm) 

No. 
of 

later  
stem  

lateral 
branche

s 
diamete
r (cm) 

leav
es 

main 
branc
hes 

leave
s 

main 
bran
ches 

2009/2010 2010/2011 

Without 
Bio  

0 45.77 1.33 24.99 87.26 18.39 2.83 9.53 45.23 1.51 24.89 86.26 18.63 2.73 9.16 
25 47.76 2.15 25.92 87.60 19.31 2.69 10.18 48.09 2.09 26.15 87.56 19.30 2.88 10.19 
30 48.95 2.35 26.07 90.29 20.10 3.09 10.26 48.92 2.20 26.14 90.39 20.15 2.96 10.29 
35 49.75 2.43 26.56 94.09 20.91 3.28 11.20 49.95 2.34 26.44 94.25 20.90 3.15 11.02

Mean 48.06 2.07 25.89 89.81 19.68 2.97 10.29 48.05 2.03 25.90 89.62 19.75 2.93 10.17 

Bio  

0 48.63 1.49 26.15 90.79 20.67 3.12 11.01 48.08 1.91 26.42 90.79 20.67 3.10 10.79 
25 49.54 2.53 27.48 95.35 22.29 3.48 12.82 49.34 2.25 27.27 94.94 26.04 3.96 12.76
30 50.61 2.76 27.97 103.57 22.83 4.10 13.36 50.14 2.96 28.20 103.83 23.49 4.13 13.37 
35 51.94 3.05 30.70 113.55 24.52 4.46 14.03 52.20 3.40 30.73 116.61 26.39 4.43 14.21 

Mean 50.18 2.46 28.08 100.82 22.58 3.79 12.81 49.94 2.63 28.16 101.54 24.15 3.91 12.78

Averages 

0 47.20 1.41 25.57 89.03 19.53 2.97 10.27 46.65 1.71 25.66 88.53 19.65 2.92 9.98 
25 48.65 2.34 26.70 91.48 20.80 3.08 11.50 48.71 2.17 26.71 91.25 22.67 3.42 11.47 
30 49.78 2.56 27.02 96.93 21.47 3.60 11.81 49.53 2.58 27.17 97.11 21.82 3.54 11.83 
35 50.84 2.74 28.63 103.82 22.71 3.87 12.62 51.08 2.87 28.59 105.43 23.65 3.79 12.61

L.S.D. at 
5% 

Bio 0.50 0.10 0.92 4.78 1.17 0.11 0.25 0.19 0.27 0.27 3.31 3.12 0.02 0.41 
Compost  0.92 0.16 0.61 5.59 2.01 0.31 0.28 0.34 0.26 0.52 2.36 N.S. 0.27 0.23 

Interaction N.S. N.S. 0.87 7.90 N.S. 0.45 0.40 0.49 0.37 0.74 3.33 N.S. 0.39 0.33

 
Effect of the interaction: 
 

The interaction effect of inoculation with mixturally forms of biofertilizer (Azotobacter spp, Azisprillum spp 
and   Kelbsilla) with compost levels on the cassava plant growth characters Table (4) recorded a significant 
value in both seasons except branches diameter in both season and number of leaves and number of stems in the 
first season. Generally, the best plant growth, i.e., the longest plants, highest leaves and largest length and 
diameter of branches were recorded with that cassava plants which received 35 ton/fed. of compost with 
inoculation with mixturally forms of biofertilizer (Azotobacter spp, Azisprillum spp and Kelbsilla). On the 
contrary, the poorest cassava plant growth was associated with that plants received the lowest rate of compost 
manure 0 ton/fed. of compost with non inoculation biofertilizers. These results were consequently similar in 
both experimental seasons. Similar results were obtained by Luo Xinglu, et al (2006), Wei et al (2011). 

 
Total yield: 
 
Effect of biofertilization: 

 
The results presented in Table (5) means that the inoculation with mixturally forms of biofertilizer 

(Azotobacter spp, Azisprillum spp and Kelbsilla). which were previously had a highest significant stimulative 
effects on cassava plant growth had a similar positive influence on its total yield and caused pronounced 
increases as compare with non inoculation biofertilizers. It gave the highest number of tubers per plant, weight 
of tuber / plant, total yield of tuber /fed. and average weight of tuber as well as the best physical properties of 
tubers i.e., tuber length and diameter in the two studied seasons. The superiority in total tuber yield per fed. 
reached 13.36% and 8.97% respectively in 1 and 2 seasons. Generally, the inoculation with mixturally forms of 
biofertilizer (Azotobacter spp, Azisprillum spp and  Kelbsilla) enhanced total tuber yield of cassava. Such effect 
could be attributed to the role of biofertilizer that converts organic N form to mineral N form, which is more 
preferred by plants. In this concern, El-Karamany et al (2000) reported that the significant effect of biofertilizers 
may be due to the effect of different strain groups such as nitrogen fixers, nutrients mobilizing microorganisms 
which help in availability of metals and increased levels of extractable N, P, K, Fe, Zn and Mn. The results of 
Chaveevan, et al (2010) conferming presents results. 
 
Effect of compost levels: 

 
Data in Table (5) showed clearly that, the addition of organic fertilizer which produced from recycling the 

agricultural residues (compost) caused an increase in total yield of fresh tubers of cassava and its some yield 
properties (average weight of tubers). Moreover, the obtained data revealed that, increasing the rate of organic 
compost up to 35 ton /fed. resulted in the highest total yield of tuber weights per plant  (2.79 kg/plant in the first 
season and 2.71 kg/plant in the second season respectively). Also, total yield of tuber per fed. recorded its 
highest weight (11.16 ton/fed. in the first season and 10.84 ton/fed. in the second season respectively). In other 
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words, addition of 35 ton of organic compost fertilizer for each feddan had superiority in total tuber yield which 
amounted to 20.52% and 27.53% over control treatment (without compost addition) in the first and second 
seasons respectively. It might be concluded that, addition of organic compost manure fertilizer to the cassava 
plants caused an increase of the nutritional elements in rooting zone consequently the more nutrients were 
absorbed, so more and enhancement of growth plant which caused an increase the tuber yield. Many 
investigators studied the behavior of many vegetable crops to the addition of organic fertilizer and obtained a 
data supported that mentioned here (Belay et al 2001, Amanullah et al 2006 and Makinde and Ayoola 2008).                                   
 
Effect of the interaction: 

 
Table (5) presented the effect of the interaction between the inoculation with mixturally forms of 

biofertilizer (Azotobacter spp, Azisprillum spp and Kelbsilla) with compost manure at three rates of the 
application in the two seasons. Whereas, the highest yield of tubers of cassava which had the biggest average 
weight of tuber were associated the inoculation with mixturally forms of biofertilizer (Azotobacter spp, 
Azisprillum spp and   Kelbsilla) with compost fertilizer at 35 ton/ fed. On the contrary, the lowest values of the 
previous criteria obtained when cassava plant were uninoculation biofertilizer and without compost fertilizer. 
These findings are in good accordance in both seasons. The superiority in total tuber yield per fed. by 
inoculation biofertilizer and hight level of compost manure (35 ton/fed.) reached  38.97% and 39.06% 
respectively in 1 and 2 seasons compared uninoculation bio fertilizer and without compost fertilizer.   
 
Table 5: Effect of biofertilizer and compost manure application on total yield of cassava plants during two experimental seasons.  

Biofertilizers 
Compost 
(ton/fed.) 

Yield of 
tuber 
/plant 

Yield 
(ton/fed.) 

Average 
wt. of 

tuber (kg) 

No. of 
tuber 
/plant 

Yield of 
tuber 
/plant 

Yield 
(ton/fed.) 

Average 
wt. of 

tuber (kg) 

No. of 
tuber 
/plant 

2009/2010 2010/2011 

Without bio  

0 2.14 8.57 0.735 3.15 2.19 8.61 0.738 3.25 
25 2.50 10.02 0.770 3.25 2.40 9.59 0.760 3.32 
30 2.61 10.11 0.743 3.55 2.57 10.29 0.740 3.47 
35 2.60 10.42 0.770 3.38 2.47 9.87 0.761 3.24 

Mean 2.47 9.78 0.755 3.33 2.41 9.59 0.750 3.32 

Bio  

0 2.48 9.94 0.808 3.25 2.09 8.38 0.812 3.39 
25 2.69 10.75 0.815 3.34 2.59 10.37 0.814 3.27 
30 2.96 11.83 0.890 3.32 2.89 11.23 0.911 3.18 
35 2.98 11.91 0.896 3.32 2.95 11.82 0.895 3.30 

Mean 2.78 11.11 0.852 3.31 2.63 10.45 0.858 3.29 

Averages 

0 2.31 9.26 0.771 3.20 2.14 8.50 0.775 3.32 
25 2.60 10.39 0.793 3.30 2.49 9.98 0.787 3.30 
30 2.78 10.97 0.817 3.43 2.73 10.76 0.826 3.32 
35 2.79 11.16 0.833 3.35 2.71 10.84 0.828 3.27 

L.S.D. at 5% 
Bio 0.04 0.07 0.001 N.S. 0.01 0.06 0.010 N.S. 
Compost  0.10 0.34 0.006 0.16 0.11 0.45 0.019 N.S. 
Interaction N.S. 0.49 0.008 N.S. 0.15 0.64 0.026 0.18 

 
Physical and chemical tuber quality: 
 
Effect of biofertilization: 

 
In spite of the non-significant response in some cases, it is evident from Table (5) that, the values of N, P 

and K recorded their highest peaks with that cassava plants which its inoculation bio-fertilizer if compared to the 
uninoculation bio-fertilizer (control) during the two experimental seasons. Whereas, N,P and K contents one the 
differences within the two treatment of bio-fertilizer inoculation failed to reach the 5% level of significant. The 
obtained increments in nutritional values in cassava bulbs might be attributed to the promotion effect of 
inoculation bio-fertilizer on the plant growth which did an enhancement to absorb more elements from the soil 
solution, consequently their values increased in plant tissues such as cassava bulbs. The experiments which 
carried out by many workers such as Zhongyong et al (2006), Lou et al (2008) and  Leaungvutiviroj et al (2010)  
on cassava plants are supported out obtained findings. 
 
Effect of compost levels: 
 

The tabulated data Table (6) show that, the cassava plants which treated with defferent levels of compost 
manure indicated that, increasing the addition rate of compost manure up to 35 ton/ fed. caused an increment in 
physical tuber quality i.e. tuber length and diameter and the all elemental nutrition values i.e. N, P, and K 
compared to the low rate addition. These results are completely similar in both two experimental seasons. 
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Generally, it could abstracted that, the adding of highest rate of compost manure (35 ton/ fed.) gained the 
highest nutritional values, followed in descending order by the addition of compost manure at 30 ton/ fed., and 
finally, the application of 25 ton/fed. of compost manure. The highest rate of compost manure (35 ton/fed) 
caused more vigor plant growth, i.e., a strong rooting system consequently the uptakes of these elements were 
increased. Concerning to the superiority in the elemental values in tissues of cassava by increasing the compost 
manure rate, may be attributed to rich of this kind of fertilizer and when added at higher rate, the macro and 
micro elements are found in an enough quantity which required for a good plant growth, consequently higher 
yield and more better tuber quality. The obtained results are in good agreement with that obtained by (Belay et 
al 2001, Amanullah et al 2006 and Makinde and Ayoola 2008). 

 
Effect of the interaction: 

 
In spite of the non-significant effect of the interaction of inoculation of bio-fertilizer and different levels of 

compost manure  (Table 5), it could be concluded that, the highest values of N, P and K in cassava bulb tissues 
were associated with that plants inucolation of bio-fertilizer and compost manure at higher rate, (35 ton/fed. ). 
On the contrary, the lowest values from the above mentioned elements were obtained without bio-fertilizer and 
without compost manure. These results took the same trend in the two seasons. 
 
Table 6: Effect of biofertilizer  and compost manure application on tuber quality of cassava plants average of two seasons.  

Biofertilizers  
Compost 
(ton/fed.) 

Tuber (cm) % 

Length Diameter  N P K Carbohydrate 

Without bio 

0 26.00 3.70 0.35 0.06 0.47 60.37 
25 29.00 4.50 0.46 0.09 0.63 66.80 
30 33.33 4.17 0.47 0.08 0.54 85.10 
35 38.00 4.67 0.44 0.11 0.71 80.43 

Mean 31.58 4.26 0.43 0.09 0.59 73.18 

Bio  

0 27.00 3.90 0.41 0.05 0.49 85.50 
25 33.33 5.50 0.51 0.07 0.62 88.10 
30 36.67 5.13 0.49 0.09 0.80 89.33 
35 41.33 5.27 0.45 0.06 0.66 90.80 

Mean 34.58 4.95 0.47 0.07 0.64 88.43 

Averages 

0 26.50 3.80 0.38 0.05 0.48 72.93 
25 31.17 5.00 0.49 0.08 0.63 77.45 
30 35.00 4.65 0.48 0.09 0.67 87.22 
35 39.67 4.97 0.45 0.08 0.69 85.62 

L.S.D. at 5% 
Bio 2.71 0.69 N.S. 0.02 0.03 14.38 
Compost 3.31 0.46 N.S. 0.01 0.04 8.21 
Interaction N.S. N.S. N.S. 0.02 0.06 N.S. 
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