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Effect of FYM, biochar and biofertilizers on growth, 

yield and quality of cauliflower (Brassica oleracea L. 

var. botrytis) cv. Jyoti 

 
Amit Kumar Sharma, Vijay Bahadur, Sumit Singh, Rajat Singh and 

Mashetty Rakesh Kumar 

 
Abstract 
A Research was carried out under Prayagraj agro-climatic conditions at the experimental field of 

Department of Horticulture, Sam Higginbottom Institute of Agriculture, Technology and Sciences, 

Prayagraj, U.P during the year 2021 and 2022. The experiment was designed in a randomized block 

design with consisting 17 treatments and 3 replications. The seventeen treatments were allocated 

randomly to each plot. The primary objective of this study was to compare the growth and yield of 

cauliflower grown under different levels of Inorganic fertilizers, organic manures, and biofertilizers. 

maximum plant height noted in treatment T4 (13.43, 36.10 and 46.50 cm at 30, 45 and 60 DAS, 

respectively), maximum number of leaves also noted in treatment T4 (7.65, 11.55 and 19.61 at 30, 45 and 

60 DAS, respectively) and were all reported in T4 (Biochar 20t + 75% NPK + PSB + Azotobacter) over 

both years and also the pooled analyzed data. On the other hand, T17-100% NPK (Control) had the lowest 

values for these indicators. In relation to yield attributes maximum diameter of curd (17.34 cm), weight 

of trimmed curd T4 (1050.60 g) total weight of plant without roots (40.50 g), curd yield per plot (8.00 

kg/plot), and yield per hectare (35.56 t/ha) during both the years and pooled were recorded in T4- Biochar 

20t + 75% NPK + PSB + Azotobacter. Whereas the minimum value regarding these parameters were 

recorded in T17-100% NPK (Control). 

 

Keywords: Cauliflower, organic manure, FYM, biochar, inorganic fertilizers, growth, yield, azotobacter 

and PSB 

 

1. Introduction 

The cauliflower (Brassica oleracea L. var. botrytis) descended from a single wild predecessor 

Brassica oleracea L. var. sylvestris through introgression, mutation, human selection and 

adaptation. A cauliflower is named after two Latin words: caulis, which means cabbage and 

floris which means flower. "Curd" is a highly suppressed "prefloral fleshy apical meristem" 

used as a vegetable, soup, and pickle throughout the country (Choudhury, 2006) [36]. Originally 

from southern Europe in the Mediterranean region, the crop was introduced to India in 1822 

from England (Chatterjee, 1986) [18]. A tender curd (aborted floral meristem) is used as a 

vegetable, soup and pickle all over the country (Choudhury, 1996) [20]. Cauliflower is 

cultivated in India on 470.3 thousand hectares with a production of 9436.7 thousand MT and 

productivity of 19.7 tons per hectare. In Madhya Pradesh grown cauliflower in area about 61.2 

thousand hectares with a production of 1368.7 thousand metric tonnes and productivity 22.4 

t/ha (Anonymous, 2022). Cole crops are plants which belong to the mustard family and which 

are descendants of wild cabbage. The cauliflower (Brassica oleracea L. var. botrytis) 

descended from a single wild predecessor Brassica oleracea L. var. sylvestris through 

introgression, mutation, human selection and adaptation. A cauliflower is named after two 

Latin words: caulis, which means cabbage and Floris which means flower. "Curd" is a highly 

suppressed "prefloral fleshy apical meristem" used as a vegetable, soup, and pickle throughout 

the country (Choudhury, 2006) [36]. Originally from southern Europe in the Mediterranean 

region, the crop was introduced to India in 1822 from England (Chatterjee, 1986) [18]. A tender 

curd (aborted floral meristem) is used as a vegetable, soup and pickle all over the country 

(Choudhury, 1996) [20]. Cauliflower is cultivated in India on 470.3 thousand hectares with a 

production of 9436.7 thousand MT and productivity of 19.7 tons per hectare. In Madhya 

Pradesh grown cauliflower in area about 61.2 thousand hectares with a production of 1368.7 

thousand metric tonnes and productivity 22.4 t/ha (Anonymous, 2022).  
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Thus, chemical fertilizers should be reduced to a minimum 

and replaced with biochar, manure, fertilizers and 

biofertilizers. An integrated plant nutrient system aims to 

sustain productivity while minimizing the impact of 

chemicals on soil health and the environment. In order to 

produce biochar, biomass, such as wood, manure, or leaves, 

must be burned in a controlled container with little or no 

available air. In technical terms, biochar is produced by the 

thermal decomposition of organic material at low 

temperatures (<70 °C) and with limited oxygen supply. 

Adding organic and inorganic materials to biochar can 

improve soil properties and crop production since more 

nutrients will be added from enriching materials. Biochar is 

an important soil conditioner and buffer that can increase or 

decrease the pH of acidic and alkaline soils. Addition of 

biochar to the soil has been shown to reduce leaching losses 

of nitrogen and phosphorus, as well as decrease the 

bioavailability of contaminants in the soil. Utilization of 

biochar in horticulture crop production and its effect on soil 

properties in India is limited. The production, 

characterization, and use of biochar as a soil amendment are 

very limited. It is predicted that if biochar is used widely to 

improve soil fertility or to reduce carbon emissions, it could 

have a dramatic impact on society as well as on agriculture 

and horticulture world-wide.  

Vegetable crops have been found to benefit greatly from the 

use of biofertilizers. In addition to reducing external inputs, 

biofertilizers improve the quality and quantity of internal 

sources. As the name implies, biofertilizers are preparations 

containing primarily active microorganisms in sufficient 

numbers, capable of fixing atmospheric nitrogen or 

solubilizing phosphorus otherwise unavailable to growing 

plants. These inputs contain microorganisms capable of 

mobilizing nutrients from non-usable to usable forms through 

a variety of biological processes. As a result, it increases the 

yield of plants by supplying nutrients like nitrogen, 

phosphorus, calcium, magnesium and zinc etc. Furthermore, 

they produce growth-promoting substances such as IAA, 

gibberellins, etc. Additionally, they are less expensive, eco-

friendly, sustainable, do not require non-renewable sources of 

energy during their production, and improve growth and 

quality of crops by producing plant hormones. Since they are 

biocontrol agents, they control many plant pathogens and 

harmful microorganisms (Asokan et al., 2000) [6] and they 

produce substances that promote growth and reduce fungal 

growth (Das et al., 2006) [24]. Various biofertilizers commonly 

used are Azotobacter, Azospirillum, phosphate solubilizing 

bacteria, vesicular arbuscular mycorrhiza etc. Azotobacter 

(free living) and Azospirillum (associative symbiotic) are 

nitrogen fixing bacteria, fixes about 30 Kg N ha-1. 

 

2. Material and Methods  

A study was conducted on cauliflower (Brassica oleracea L. 

var. botrytis) cv. Jyoti was carried out under Prayagraj agro-

climatic conditions at the experimental field of Department of 

Horticulture, Sam Higginbottom Institute of Agriculture, 

Technology and Sciences, Prayagraj, U.P during the year 

2021 and 2022. Randomized block design with consisting 17 

treatments and 3 replications. The seventeen treatments were 

allocated randomly to each plot so that each plot received 

only one treatment within the replication during both years of 

experimentation. Table.1 Each treatment received a unique 

combination of inorganic fertilizers, organic manures 

(including FYM and Biochar), and biofertilizers (including 

Azotobacter and PSB). Growth attributes like Plant height 

(cm), number of leaves per plant and Yield attributes like 

diameter of curd (cm), weight of trimmed curd (g), total 

weight of plant without roots, curd yield per plot (Kg) & curd 

yield per hectare (t/ha) were all successfully measured to 

determine the best treatment combination for cauliflower 

cultivation. 

 
Table 1: Treatment Details & Treatment combinations 

 

Sr. No. 
Treatment 

symbol 
Combination 

1. T1 Biochar 20t + 75% NPK 

2. T2 Biochar 20t + 75% NPK + Azotobacter 

3. T3 Biochar 20t + 75% NPK + PSB 

4. T4 Biochar 20t + 75% NPK + PSB + Azotobacter 

5. T5 FYM 20t + 75% NPK 

6. T6 FYM 20t + 75% NPK + Azotobacter 

7. T7 FYM 20t + 75% NPK + PSB 

8. T8 FYM 20t + 75% NPK + PSB + Azotobacter 

9. T9 Biochar 30t + 50% NPK 

10. T10 Biochar 30t + 50% NPK + Azotobacter 

11. T11 Biochar 30t + 50% NPK + PSB 

12. T12 Biochar 30t + 50% NPK + PSB + Azotobacter 

13. T13 FYM 30t + 50% NPK 

14. T14 FYM 30t + 50% NPK + Azotobacter 

15. T15 FYM 30t + 50% NPK + PSB 

16. T16 FYM 30t + 50% NPK + PSB + Azotobacter 

17. T17 100% NPK (Control) 

 

3. Results & Discussion 

Statistics were used to analysed the observation of Kharif 

Cauliflower (Brassica oleracea L. var. botrytis) cv. Jyoti 

growth and yield characteristics. The analysis of the data 

reveals that the application of various levels of FYM, Biochar 

and biofertilizers significantly improved all the attributes. The 

data shows that the variances were significant since the F Cal 

value was higher than the F Tab value. 

 

3.1 Growth attributes 

The results of the observations regarding plant height (cm) are 

shown in Table 3; From the data it was observed that plant 

height increased throughout the period of observation till the 

harvest stage during both the years (2021-22) of study. The 

results pertaining to plant height reveals that during 2020-21 

the higher plant height (13.35, 35.70 and 46.00 cm at 30, 45 

and 60 DAS, respectively) was determined in T4- Biochar 20t 

+ 75% NPK + PSB + Azotobacter which was observed 

statistically at par with T12- Biochar 30t + 50% NPK + PSB + 

Azotobacter (34.80 and 45.00 cm at 45 and 60 DAS, 

respectively) and T3- Biochar 20t + 75% NPK + PSB (44.02 

cm at 60 DAS) and the lowest (6.30, 26.00 and 34.00 cm at 

30, 45 and 60 DAS, respectively) recorded in T17-100% NPK 

(Control). During 2022, the T4- Biochar 20t + 75% NPK + 

PSB + Azotobacter had the higher plant height (13.50, 36.50 

and 47.00 cm at 30, 45 and 60 DAS, respectively) which was 

observed statistically at par with T12 (35.50 and 46.10 cm at 

45 and 60 DAS, respectively) and the lowest (6.35, 27.50 and 

35.10 cm at 30, 45 and 60 DAS, respectively) recorded in T17-

100% NPK (Control). Pooled analysis of data displayed the 

maximum plant height noted in treatment T4 (13.43, 36.10 

and 46.50 cm at 30, 45 and 60 DAS, respectively). In the 

treatment T4, there was the maximum increase in the plant 

height, which could be attributed to the microbial inoculations 
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being able to produce compounds that were promoting 

growth, which could have resulted in enhanced cell division 

and increased cell elongation. As a result, sufficient 

availability of nutrient will have a significant impact on the 

plant's growth, and in turn, this will result in the plant 

growing taller. Also, Sable and Bhamare (2007) [37] reported 

similar results, stating that the combination of Azotobacter 

and Az spirillum increased the plant height. The findings are 

consistent with those of Laird et al. (2010) [38]. The results 

pertaining to number of leaves (Table 4.2 and Fig. 4.2) 

reveals that during 2021 the higher number of leaves (7.54, 

11.45 and 19.34 at 30, 45 and 60 DAS, respectively) was 

determined in T4- Biochar 20t + 75% NPK + PSB + 

Azotobacter which was observed statistically at par with T12- 

Biochar 30t + 50% NPK + PSB + Azotobacter (7.51, 11.31 

and 18.89 at 30, 45 and 60 DAS, respectively), T3- Biochar 

20t + 75% NPK + PSB (7.38, 11.25 and 18.65 at 30, 45 and 

60 DAS, respectively), T2- Biochar 20t + 75% NPK + 

Azotobacter (7.36, 11.23 and 18.54 at 30, 45 and 60 DAS, 

respectively) and T11- Biochar 30t + 50% NPK + PSB (7.28 

and 11.21 at 30 and 45 DAS, respectively) and the lowest 

(6.39, 10.19 and 15.76 at 30, 45 and 60 DAS, respectively) 

recorded in T17-100% NPK (Control). During 2022, the 

maximum number of leaves (7.76, 11.65 and 19.88 at 30, 45 

and 60 DAS, respectively) was determined in T4- Biochar 20t 

+ 75% NPK + PSB + Azotobacter which was observed 

statistically at par with T12- Biochar 30t + 50% NPK + PSB + 

Azotobacter (7.65, 11.52 and 19.52 at 45 and 60 DAS, 

respectively), T3- Biochar 20t + 75% NPK + PSB (7.62, 11.49 

and 19.25 at 30, 45 and 60 DAS, respectively), T2- Biochar 

20t + 75% NPK + Azotobacter (7.57, 11.47 and 19.08 at 30, 

45 and 60 DAS, respectively) and T11- Biochar 30t + 50% 

NPK + PSB (7.54, 11.45 and 19.01 at 30, 45 and 60 DAS, 

respectively) and the lowest (6.67, 10.43 and 16.12 at 30, 45 

and 60 DAS, respectively) recorded in T17-100% NPK 

(Control). Pooled analysis of data displayed the maximum 

number of leaves noted in treatment T4 (7.65, 11.55 and 19.61 

at 30, 45 and 60 DAS, respectively) which was observed 

statistically at par with T12 (7.58, 11.42 and 19.21 at 30, 45 

and 60 DAS, respectively), T3 (7.50 and 11.37 at 30 and 45, 

respectively) and T2 (7.47, 11.35 and 19.21 at 30, 45 and 60 

DAS, respectively) and minimum in treatment T17 (6.53, 

10.31 and 15.94 at 30, 45 and 60 DAS, respectively). The 

maximum number of leaves in treatment T4 could be 

attributed to the timely supply of nutrients, specifically 

nitrogen, which is required by the plants of this treatment for 

them to reach their maximum vegetative growth. By using 

bio-fertilizers in the soil, we may have been able to enhance 

the biological nitrogen fixation and the availability of 

phosphorus needed for strong vegetative growth by increasing 

the biological nitrogen fixation. Therefore, the treatment 

ultimately results in a greater number of leaves being 

produced in the end. It is obvious that there is a minimum 

number of leaves in the control treatment. This may be due to 

a lack of proper amount of nutrients required for the 

establishment of a larger number of leaves in the control 

treatment. This significant increase in number of leaves is in 

agreement with Wange and Kale, 2004 [39]. 

 

3.2 Yield parameters 

Table.4; Fig 3 displays the collected data in terms of Diameter 

of curd (cm) during the year 2021-22, the maximum curd 

diameter was obtained in T4- Biochar 20t + 75% NPK + PSB 

+ Azotobacter (17.34 cm) which was statistically at par with 

T12- Biochar 30t + 50% NPK + PSB + Azotobacter (17.20 

cm), T3- Biochar 20t + 75% NPK + PSB (17.12 cm), T2- 

Biochar 20t + 75% NPK + Azotobacter (17.00 cm), T11- 

Biochar 30t + 50% NPK + PSB (16.85 cm) and T10- Biochar 

30t + 50% NPK + Azotobacter (16.76 cm) and minimum was 

observed with T17-100% NPK (Control) (15.34 cm). During 

2022, curd diameter with maximum value (17.47 cm) being 

estimated in T4- Biochar 20t + 75% NPK + PSB + 

Azotobacter which was statistically at par with T12- Biochar 

30t + 50% NPK + PSB + Azotobacter (17.32 cm), T3- Biochar 

20t + 75% NPK + PSB (17.25 cm), T2- Biochar 20t + 75% 

NPK + Azotobacter (17.12 cm), T11- Biochar 30t + 50% NPK 

+ PSB (16.98 cm) and T10- Biochar 30t + 50% NPK + 

Azotobacter (16.89 cm) and minimum was observed with T17-

100% NPK (Control) (15.47 cm). For the pooled mean values, 

T4- Biochar 20t + 75% NPK + PSB + Azotobacter had the 

maximum value (17.41 cm) which was statistically at par 

with T12 (17.26 cm), T3 (17.19 cm) and T2 (17.06 cm) and T17 

reported the minimum (15.41 cm) curd diameter. For the 1st 

year in 2021, the data on weight of trimmed curd of used 

treatments ranged from 500.00 to 980.30 g (Table 4.4 and Fig. 

4.4). Maximum weight of trimmed curd (980.30) was 

recorded in T4- Biochar 20t + 75% NPK + PSB + Azotobacter 

while, the minimum (500.00 g) was recorded with the 

treatment T17-100% NPK (Control). In 2022 also, the 

maximum weight of trimmed curd was registered for T4 

(1050.60 g) and minimum with T17 (520.20 g). Pooled 

analysis of data revealed the similar trend, where, treatment 

T4 had the maximum weight of trimmed curd (1015.45 g) and 

minimum with the treatment T17 (510.10 g). With respect to 

total weight of plant without roots showed that during 2021, 

T4- Biochar 20t + 75% NPK + PSB + Azotobacter had the 

maximum value (40.50 g), while the treatment T17-100% 

NPK (Control) recorded the minimum (21.40 g). In the year 

2022, it was observed maximum (38.40 g) in T4- Biochar 20t 

+ 75% NPK + PSB + Azotobacter, which differed 

significantly with all other treatment and minimum (20.50 g) 

in T17-100% NPK (Control). Pooled analysis reveals similar 

trend with maximum value (39.45 g) being recorded with 

treatment T4 and minimum (20.95 g) with treatment T17. For 

the 1st year in 2021, the data on curd yield of used treatments 

ranged from 2.00 to 8.00 kg/plot. Maximum curd yield (8.00 

kg/plot) was recorded in T4- Biochar 20t + 75% NPK + PSB + 

Azotobacter while, the minimum (2.00 kg/plot) was recorded 

with the treatment T17-100% NPK (Control). In 2022 also, the 

maximum curd yield was registered for T4 (7.50 kg/plot) and 

minimum with T17 (1.80 kg/plot). Pooled analysis of data 

revealed the similar trend, where, treatment T4 had the 

maximum curd yield (7.75 kg/plot) and minimum with the 

treatment T17 (1.90 kg/plot). Similar result findings T4 is the 

best in terms of curd yield per plot (kg) due to the influential 

effect of fym, biochar and biofertilizers. A close perusal of 

data reveals that during 2021 the values for curd yield ranged 

from 8.89 to 35.56 t/ha. Maximum value of curd yield (35.56 

t/ha) was recorded with T4- Biochar 20t + 75% NPK + PSB + 

Azotobacter. The minimum value (8.89 t/ha) was recorded 

with T17-100% NPK (Control). While during 2022, higher 

yield (33.33 t/ha) was registered with T4- Biochar 20t + 75% 

NPK + PSB + Azotobacter and minimum (8.00 t/ha) with T17-

100% NPK (Control). Pooled analysis of data revealed the 

similar trend where the treatment T4 had the maximum curd 

yield (34.44 t/ ha) and T17 the minimum (8.44 t/ha). There 

https://www.thepharmajournal.com/


 
 

~ 2757 ~ 

The Pharma Innovation Journal https://www.thepharmajournal.com 
might be an increase in photosynthetic activity associated 

with plant growth and an increase in chlorophyll content. As a 

result of further application of biochar, the soil would have 

been able to improve the nutrient status and the water holding 

capacity of the soil (Rahila et al., 2014) [44]. As a result of the 

fact that biochar contains a lower amount of nutrients as 

compared to FYM and other organic manures, as well as its 

high carbon content, the plant availability of nutrients was 

significantly reduced in the use of only biochar treatments, 

without enrichment. Therefore, it cannot be advised to 

recommend biochar alone without the addition of enrichment 

(Lehmann et al., 2002) [40]. 

 

3.3 Quality parameters 

With respect to total soluble solids, the observations recorded 

During 2021, T4- Biochar 20t + 75% NPK + PSB + 

Azotobacter had the maximum (7.60 °Brix) which was found 

significantly at par with T12- Biochar 30t + 50% NPK + PSB 

+ Azotobacter (7.50 °Brix) and T3- Biochar 20t + 75% NPK + 

PSB (7.37 °Brix), while, the treatment T17-100% NPK 

(Control) recorded the minimum (6.00 °Brix). In the year 

2022, it was observed maximum (7.70 °Brix) in T4- Biochar 

20t + 75% NPK + PSB + Azotobacter which was found 

significantly at par with T12- Biochar 30t + 50% NPK + PSB 

+ Azotobacter (7.45 °Brix) and minimum (5.98 °Brix) in T17-

100% NPK (Control). during 2021 the values for acidity 

ranged from 0.23 to 0.52%. Maximum value of acidity 

(0.52%) was recorded with T4- Biochar 20t + 75% NPK + 

PSB + Azotobacter and minimum value (0.23%) recorded 

with T17-100% NPK (Control). While during 2022, acidity 

(0.53%) was registered with T4- Biochar 20t + 75% NPK + 

PSB + Azotobacter and minimum (0.22%) with T17-100% 

NPK (Control). Pooled analysis of data revealed the similar 

trend where the treatment T4 had the maximum acidity 

(0.53%) and T17 the minimum (0.23%). 

 

3.4 Economics 

It is revealed from the data obtained that a significantly 

maximum curd yield of cauliflower upto 34.44 t/ha was 

recorded in treatment T4- Biochar 20t + 75% NPK + PSB + 

Azotobacter. Accordingly, the highest net return of 

2,51,674.25 ₹/ha and B:C ratio 2.71 were recorded in 

treatment T4. Treatment T4 was followed by T12- Biochar 30t 

+ 50% NPK + PSB + Azotobacter (net return 2,31,707.50 ₹/ 

ha with B:C ratio 2.56) and T3- Biochar 20t + 75% NPK + 

PSB (net return 2,18,599.25 ₹/ ha with B:C ratio 2.36). The 

lowest net returns 14,094 ₹/ha and B:C ratio 0.20 were noted 

from T17-100% NPK (Control). It is desirable that the crop 

has a greater monetary gain as well as a lower cost of 

cultivation in order to generate higher returns. Therefore, the 

income was obtained based on the curd yield under the 

various treatments, corresponding to the yield of curd. In 

support of these findings, Singh and Singh (2005) [41], Sharma 

et al. (2008) [42], Raj et al. (2014) [43] have also reported the 

same conclusion. 

 
Table 2: Effect of FYM, biochar and biofertilizer on plant height of cauliflower (Brassica oleracea L. var. botrytis) cv. Jyoti 

 

Treatments 

Plant Height (cm) 

30 DAS 45 DAS 60 DAS 

2021 2022 Pooled 2021 2022 Pooled 2021 2022 Pooled 

T1 7.30 7.35 7.33 29.00 31.00 30.00 40.12 41.00 40.56 

T2 8.15 9.05 8.60 32.50 33.50 33.00 43.00 44.00 43.50 

T3 11.21 11.33 11.27 34.50 34.70 34.60 44.02 44.32 44.17 

T4 13.35 13.50 13.43 35.70 36.50 36.10 46.00 47.00 46.50 

T5 7.00 7.55 7.28 28.00 30.50 29.25 38.20 39.00 38.60 

T6 7.55 8.00 7.78 30.00 31.50 30.75 40.95 41.54 41.25 

T7 7.55 8.10 7.83 30.12 32.00 31.06 41.10 42.00 41.55 

T8 7.75 8.30 8.03 30.50 32.12 31.31 41.17 42.54 41.86 

T9 7.05 7.35 7.20 29.00 30.50 29.75 39.00 39.43 39.22 

T10 7.95 8.30 8.13 31.50 32.50 32.00 42.00 42.53 42.27 

T11 8.05 8.55 8.30 32.00 33.00 32.50 43.00 43.33 43.17 

T12 12.10 12.23 12.17 34.80 35.50 35.15 45.00 46.10 45.55 

T13 6.75 6.40 6.58 26.50 28.50 27.50 35.00 39.06 37.03 

T14 7.15 7.60 7.38 30.12 31.00 30.56 40.00 41.40 40.70 

T15 7.35 7.80 7.58 30.18 31.10 30.64 40.42 42.11 41.27 

T16 7.55 8.15 7.85 30.50 32.00 31.25 41.00 42.11 41.56 

T17 6.30 6.35 6.33 26.00 27.50 26.75 34.00 35.10 34.55 

F – test S S S S S S S S S 

SEm± 0.09 0.10 0.07 0.51 0.37 0.32 0.74 0.58 0.60 

CD at 5% 0.27 0.28 0.20 1.48 1.06 0.91 2.15 1.68 1.74 
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Table 3: Effect of FYM, biochar and biofertilizer on number of leaves of cauliflower (Brassica oleracea L. var. botrytis) cv. Jyoti 

 

Treatments 

Number of leaves/ plants 

30 DAS 45 DAS 60 DAS 

2021 2022 Pooled 2021 2022 Pooled 2021 2022 Pooled 

T1 7.11 7.12 7.12 10.76 11.03 10.90 16.96 17.45 17.21 

T2 7.36 7.57 7.47 11.23 11.47 11.35 18.54 19.08 18.81 

T3 7.38 7.62 7.50 11.25 11.49 11.37 18.65 19.25 18.95 

T4 7.54 7.76 7.65 11.45 11.65 11.55 19.34 19.88 19.61 

T5 6.87 6.92 6.90 10.67 10.93 10.80 16.43 16.65 16.54 

T6 7.19 7.38 7.29 11.01 11.25 11.13 17.34 17.98 17.66 

T7 7.21 7.43 7.32 11.06 11.30 11.18 17.78 18.24 18.01 

T8 7.23 7.51 7.37 11.12 11.36 11.24 18.23 18.65 18.44 

T9 6.97 7.11 7.04 10.75 10.98 10.87 16.75 17.12 16.94 

T10 7.23 7.54 7.39 11.16 11.39 11.28 18.34 18.88 18.61 

T11 7.28 7.54 7.41 11.21 11.45 11.33 18.54 19.01 18.78 

T12 7.51 7.65 7.58 11.31 11.52 11.42 18.89 19.52 19.21 

T13 6.45 6.81 6.63 10.56 10.80 10.68 15.98 16.34 16.16 

T14 7.16 7.31 7.24 10.84 11.08 10.96 17.12 17.59 17.36 

T15 7.17 7.32 7.25 10.98 11.17 11.08 17.33 17.76 17.55 

T16 7.21 7.46 7.34 11.09 11.33 11.21 17.83 18.37 18.10 

T17 6.39 6.67 6.53 10.19 10.43 10.31 15.76 16.12 15.94 

F – test S S S S S S S S S 

SEm± 0.10 0.09 0.07 0.15 0.15 0.10 0.24 0.34 0.20 

CD at 5% 0.29 0.27 0.20 0.44 0.44 0.29 0.70 0.98 0.59 

 
Table 4: Effect of FYM, biochar and biofertilizer on Diameter of curd, Total weight of plant without roots, Curd yield per plot, Curd yield per 

plot of cauliflower (Brassica oleracea L. var. botrytis) cv. Jyoti 
 

Treatments 
Diameter of curd (cm) Total weight of plant without roots (g) Curd yield per plot (kg) Curd yield per hectare (t) 

2021 2022 2021 2022 Pooled 2021 2022 Pooled 2021 2022 Pooled 

T1 16.04 16.17 30.4 29.4 29.9 4 5.5 4.75 17.78 24.44 21.11 

T2 17 17.12 38.4 35 36.7 6.6 6.6 6.6 29.33 29.33 29.33 

T3 17.12 17.25 38.5 35.6 37.05 7 7 7 31.11 31.11 31.11 

T4 17.34 17.47 40.5 38.4 39.45 8 7.5 7.75 35.56 33.33 34.44 

T5 15.76 15.89 29.4 28.5 28.95 3.5 5.5 4.5 15.56 24.44 20 

T6 16.39 16.5 32.4 30.5 31.45 5 6 5.5 22.22 26.67 24.44 

T7 16.43 16.56 32.5 30.5 31.5 5.5 6.2 5.85 24.44 27.56 26 

T8 16.67 16.74 35 32.5 33.75 6 6.2 6.1 26.67 27.56 27.11 

T9 15.98 16.02 30.4 28.5 29.45 4 5.5 4.75 17.78 24.44 21.11 

T10 16.76 16.89 36.5 33.4 34.95 6.2 6.2 6.2 27.56 27.56 27.56 

T11 16.85 16.98 36.6 34.4 35.5 6.5 6.6 6.55 28.89 29.33 29.11 

T12 17.2 17.32 38.5 36 37.25 7.5 7 7.25 33.33 31.11 32.22 

T13 15.54 15.64 29.2 25.5 27.35 3.5 5.2 4.35 15.56 23.11 19.33 

T14 16.19 16.33 30.5 30.2 30.35 4.5 5.6 5.05 20 24.89 22.44 

T15 16.29 16.39 32.2 30.3 31.25 4.5 6 5.25 20 26.67 23.33 

T16 16.53 16.56 33.5 32.4 32.95 5.5 6.2 5.85 24.44 27.56 26 

T17 15.34 15.47 21.4 20.5 20.95 2 1.8 1.9 8.89 8 8.44 

F – test S S S S S S S S S S S 

SEm± 0.21 0.22 0.46 0.39 0.34 0.11 0.09 0.08 0.32 0.42 0.24 

CD at 5% 0.62 0.65 1.33 1.14 0.98 0.31 0.26 0.23 0.93 1.21 0.7 

 

https://www.thepharmajournal.com/


 
 

~ 2759 ~ 

The Pharma Innovation Journal https://www.thepharmajournal.com 

 
 

Fig 3: Effect of FYM, biochar and biofertilizer on Diameter of curd, Total weight of plant without roots, Curd yield per plot, Curd yield per plot 

of cauliflower (Brassica oleracea L. var. botrytis) cv. Jyoti 

 

4. Conclusion 

Based on the findings of the study, it was concluded that the 

different treatments of FYM, biochar and biofertilizers had 

significant effect in terms of growth, yield and quality of 

cauliflower. In this experiment also showed, these treatments 

had significant impact of the soil nutrients status and 

economic feasibility of the cultivation of cauliflower. 

Treatment T4 had performed better in terms of growth, yield 

and quality of cauliflower. The maximum plant height, 

number of leaves, diameter of curd, weight of trimmed curd, 

total weight of plant without roots, curd yield per plot and 

curd yield were observed in treatment T4. 

 

5. Acknowledgement 

The authors greatly acknowledge the assistance provided by 

the Department of Horticulture at Sam Higginbottom 

University of Agriculture, Technology & Sciences in 

Prayagraj (Uttar Pradesh), India, the author extends his 

deepest appreciation to (both teaching and non-teaching staff). 

 

6. References 

1. Alhrout HH, Akash MW, Hejazin RK. Effect of farm 

yard manure and NPK on the yield and some growth 

components of tomato (Lycopersicon esculentum Mill.). 

Research on Crops. 2018;19:655-658. 

2. Ali S, Kashem MA. Effect of vermicompost on the 

growth and yield of cabbage. Journal of Agricultural 

Engineering and Food Technology. 2017;5:45-49. 

3. Anteneh A, Yitaferu B, Yihenew GS, Amar T. The Role 

of Biochar on acid soil reclamation and yield of Teff in 

North-western Ethiopia. Ethiopia J Agric. Sci. 

2014;6(1):126-138. 

4. Anuja S, Archana S. Effect of organic nutrients on yield 

and quality of bittergourd. International Journal of 

Agricultural Sciences. 2012;8:205-208. 

5. Asai H, Samson BK, Haefele SM, Songyikhangsuthor K, 

Homma K, Kiyono Y, et al. Biochar amendment 

techniques for upland rice production in Northern Laos 1. 

Soil physical properties, leaf SPAD and grain yield. Field 

Crops Res. 2009;111:81-84. 

6. Asokan R, Sukhada M, Lalitha A. Biofertilizers and 

biopesticides for horticultural crops. Indian Horticulture. 

2000;2:44-52. 

7. Bahadur A, Singh J, Singh KP, Upadhyay AK, Rai M. 

Effect of organic amendments and biofertilizers on 

growth, yield and quality attributes of Chinese cabbage 

(Brassicca pekinensis). Indian Journal of Agriculture 

Science. 2006;76(10):596-98. 

8. Bashyal LN. Response of cauliflower to nitrogen fixing 

biofertilizer and graded levels of nitrogen. The Journal of 

Agriculture and Environment. 2011;12:41-50. 

9. Bharadwaj V, Omanwar PK. Long term effects of 

continuous rotational cropping and fertilization on crop 

yields and soil properties, effects on EC, pH, organic 

matter and available nutrients of soil. Journal of Indian 

Society of Soil Science. 1994;42:392. 

10. Bhattarai BP, Maharjan A. Effect of organic nutrient 

management on the growth and yield of carrot (Daucus 

carota L.) and soil fertility status. Nepalese Journal of 

Agriculture Science. 2013;11:16-25. 

11. Bhattarai RR, Singh LN, Singh RKK. Effect of integrated 

nutrient management on yield attributes and economics 

of pea (Pisum sativum). Indian Journal of Agricultural 

Sciences. 2003;73(4):219-220. 

12. Bhoopendra. Study on effect of biofertilizer on growth 

and yield of cauliflower. P.G. thesis JNKVV Jabalpur; 

c2017. p. 95. 

13. Bridle TR, Pritchard D. Energy and nutrient recovery 

from sewage sludge via pyrolysis. Water Sci. Technol. 

2004;50:169-175. 

14. Carter S, Simon S, Saran S, Boun TS, Haefele S. The 

impact of biochar application on soil properties and plant 

growth of pot grown Lettuce (Lactuca sativa) and 

Cabbage (Brassica chinensis). Agronomy. 2013;3:404-

418. 

15. Chahal HS, Singh S, Dhillon IS, Kaur S. Effect of 

https://www.thepharmajournal.com/


 
 

~ 2760 ~ 

The Pharma Innovation Journal https://www.thepharmajournal.com 
integrated nitrogen management on macronutrient 

availability under cauliflower (Brassica oleracea var. 

botrytis L.) International Journal of Current Microbiology 

and Applied Science. 2019;8:1623-1633. 

16. Chan KY, Van Zwieten L, Meszaros I, Downie A, Joseph 

S. Agronomic values of green-waste biochar as a soil 

amendment. Aust. J Soil Res. 2007;45(8):629-634. 

17. Chan KY, Van Z, Meszaros IA, Downie C, Joseph S. 

Using poultry litter biochar as soil amendments. Aust. J. 

Soil Res. 2008;46:437-444. 

18. Chatterjee SS. Cole Crops In: Vegetable Crops in India, 

eds. Bose, T K. and Som, M G, Naya Prakash, Calcutta; 

c1986. p. 165-247. 

19. Chintala R, Javier M, Thomas ES, Douglas DM. Effect of 

biochar on chemical properties of acidic soil. Arch. 

Agron. Soil Sci. 2014;60(3):393-404. 

20. Choudhury B. Vegetables 9th edition NBT, New Delhi; 

c1996. p. 230. 

21. Choudhury MR, Saikia A, Taiukdar NC. Response of 

cauliflower to integrated nutrient management practices. 

Bioved. 2004;15(1/2):83-87. 

22. Collins H. Use of biochar from the pyrolysis of waste 

organic material as a soil amendment: laboratory and 

greenhouse analyses. In: A quarterly progress report 

prepared for the biochar project; c2008 Dec. 

23. Danish S, Uzma Y, Saira N, Noureen A, Muhammad E, 

Muhammad T. Biochar consequences on cations and 

anions of sandy soil. J Bio. Env. Sci. 2015;6(2):121-131. 

24. Das A, Prasad M, Gautam RC, Shivay YS. Productivity 

of cotton (Gossypium hirsutum) as influenced by organic 

and inorganic sources of nitrogen. Indian Journal of 

Agricultural Sciences. 2006;76:354-357. 

25. David AL, Jeffrey MN. Biochar and soil quality. In 

Encyclopaedia of Soil Science, Second Edition. Taylor 

and Francis: New York Published online; c2010. p. 1-4. 

26. Devi AKB, Roy A. Growth and yield of cabbage as 

influenced by different sources of plant nutrients. 

Proceedings of the First Indian Horticulture Congress, 

2004, New Delhi; c2004 Nov 6-9, 248. 

27. Devi M, Spehia RS, Sandeep M, Mogta A, Verma A. 

Influence of integrated nutrient management on growth 

and yield of cauliflower (Brassica oleraceae var. 

botrytis) and soil nutrient status. International Journal of 

Chemical Studies. 2018;6:2988-2991. 

28. Dong D, Qibo F, Kim M, Yang M, Wang H, Wu W. 

Effect of biochar amendment on rice growth and nitrogen 

retention in a waterlogged paddy field. J Soils Sediments. 

2015;15:153-162. 

29. Ganesh P, Tharararaj K, Kolanjinathan K. Effect of 

inorganic manure and biofertilizers on physical, 

biological properties and growth of rice by application 

study. International Journal of Current Life Science. 

2011;l(l):11-15. 

30. Hass A, Javier MG, Isabel M, Harry WG, Jonathan JH, 

Douglas GB. Chicken Manure Biochar as Liming and 

Nutrient Source for Acid Appalachian Soil. J Env. Qual. 

2012;41(4):1096-1106. 

31. Hazarika P, Phookan DB, Nath DJ. Repones of 

cauliflower (Brassica oleracea var. botrytis) as 

influenced by organic fertilizers and microbial 

consortium. Vegetable Science. 2016;43:248-252. 

32. Idnani LK, Thuan NTQ. Effect of irrigation regimes and 

sources of nitrogen on the growth, yield, economics and 

soil nitrogen of cauliflower (Brassica oleracea var. 

botrytis sub var. cauliflora) production. Indian Journal of 

Agricultural Sciences. 2007;77(6):369-372. 

33. Islam MA, Ferdous G, Akter A, Hossain MM, Nandwani 

D. Effect of organic, inorganic fertilizers and plant 

spacing on the growth and yield of cabbage. Agriculture. 

2017;7(4):31. 

34. Kanwar K, Patiyal SS, Nandal TR. Integrated nutrient 

management in cauliflower cv. Pusa Snowball K-1. 

Journal of Research on Crops. 2002;3(3):579-583. 

35. Khan N, Singh SK, Srivastava JP, Siddiqui MZ. Effect of 

bio fertilizers on production potential and economic 

feasibility of cauliflower (Brassica oleracea (L.) var. 

botrytis). Progressive Agriculture. 2010;10(2):371-373. 

36. Choudhury S, Blakemore SJ, Charman T. Social 

cognitive development during adolescence. Social 

cognitive and affective neuroscience. 2006 Dec;1(3):165. 

37. Sable PB, Bhamare VK. Effect of biofertilizers 

(Azotobacter and Azospirillum) alone and in combination 

with reduced levels of nitrogen on quality of cauliflower 

cv. SNOWBALL-16. Asian Journal of Horticulture. 

2007;2(1):215-7. 

38. Laird DA, Fleming P, Davis DD, Horton R, Wang B, 

Karlen DL. Impact of biochar amendments on the quality 

of a typical Midwestern agricultural soil. Geoderma. 

2010 Sep 15;158(3-4):443-9. 

39. Wange SS, Kale RH. Effect of biofertilizers under graded 

nitrogen levels on brinjal crop. Journal of soils and crops. 

2004 Aug 1;14(1):9-11. 

40. Lehmann A, Overton JM, Leathwick JR. GRASP: 

generalized regression analysis and spatial prediction. 

Ecological modelling. 2002 Nov 30;157(2-3):189-207. 

41. Singh BN, Singh SN, Reda DJ, Tang XC, Lopez B, 

Harris CL, Fletcher RD, Sharma SC, Atwood JE, 

Jacobson AK, Lewis Jr HD. Amiodarone versus sotalol 

for atrial fibrillation. New England Journal of Medicine. 

2005 May 5;352(18):1861-1872. 

42. Sharma U, Chow EW. The attitudes of Hong Kong 

primary school principals toward integrated education. 

Asia Pacific Education Review. 2008 Aug;9:380-391. 

43. Raj A, Stephens M, Pritchard JK. Fast structure: 

variational inference of population structure in large SNP 

data sets. Genetics. 2014 Jun 1;197(2):573-589. 

44. Sana S, Rahila N, Iqbal A. Memory boosting effects of 

cleome brachycarpa: alternative approach to treat 

dementia?. World Journal of Pharmacy and 

Pharmaceutical Sciences (WJPPS). 2014;3(7):1750-1757. 

https://www.thepharmajournal.com/

