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ABSTRACT 
 

A field experiment was done on non-heading type of Chinese cabbage i.e. Pak choi (Brassica rapa 
sp. chinensis) on the topic the “Effect of NPK and Organic Manures on growth, yield and              
quality of Pak choi (Brassica rapa sp. chinensis) cv. Pusa pak choi-1 was undertaken at           
vegetable research farm, Department of Horticulture, Naini Agricultural Institute, Sam Higginbottom 
University of Agriculture, Technology &Sciences, Prayagraj (UP) in December 2021.The       
experiment was laid out in Randomized Block Design with 9 treatments and 3 replications. The 
treatments were T0(control), T1 (FYM @20t/ha), T2 (poultry manure@15t/ha) T3 (VC@10t/ha)          
T4 (FYM+PM+VC@4t/ha+2t/ha+1t/ha) T5 (75%NPK+25%FYM) T6 (75%NPK+25%VC) T7 
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(75%NPK+25%PM) T8 (25%NPK+25%FYM+25%VC+25%PM). Seed were sown at the spacing of 
30 cm×45 cm. Result of this experiment revealed as T2 (PM@15t/ha) was found best among all 
treatments with respect to plant height (17.84 cm), number of leaves (11.40), T.S.S (3.69

0
Brix), 

Ascorbic acid (2.28mg/100g), fibre content (.74g), yield (77.18q/ha). Similarly, Gross return 
(Rs.154400) recorded maximum in T2. But net return (Rs.79560) and benefit cost ratio were 
recorded maximum in T5 (75%FYM+25%NPK). 
 

 
Keywords: Pak choi; Bok choy; organic manure; vermicompost (VC); farmyard manure (FYM); 

poultry manure (PM); growth parameter; quality parameter; yield parameter. 

 
1. INTRODUCTION 
 
Vegetables are rich sources of minerals and 
vitamins and are required in daily diet in 
approx.300g /day and green leafy vegetables in 
125g on basis of daily requirement because it is 
the main source of minerals and rich in dietary 
fibres [1-3]. There are many under-exploited 
crops which are very essential for human health. 
Pak choi (Brassica rapa sp. chinensis) is a leafy 
vegetable belongs to the family Brassicaceae, 
with diploid chromosome number 20. 
 
All the above part of this vegetable is          
edible.  Raw vegetable contains 95% water, 
2% carbohydrates, 1% protein and less than 
1% fat. Pak choi provides 54 kilojoules of food 
energy and is a rich source of vitamin A ,  vitamin 
C and vitamin K while providing folate, vitamin 
B6 and calcium in moderate amounts [4-6]. 
 
Chinensis varieties of Chinese cabbage is non 
heading type. It does not form heads and has 
green leaf blades with higher bulbous bottom 
instead, forming a cluster reminiscent of        
mustard greens. It has a flavour between  
spinach and water chestnut but highly sweeter 
with mildly peppery undertone. A green leaf of 
Pak choi have a stronger flavour than white 
petiole [7-9]. 
 
It is a cool season leafy crop but it requires large 
amount of water during whole plant growth 
especially in Aug-sept. Required amount of water 
depends on stage of plant growth, soil type, and 
weather conditions [10,11]. 
 
Now a days because of continuous use of 
Inorganic/chemical fertilizer led environmental 
hazards such as nitrate contamination of ground 
water which cause blue baby syndrome, surface 
runoff water, eutrophication of aquatic system 
and also reduces soil fertility. To enhances the 
soil structure and to make it more fertile organic 
manure is very helpful. Organic fertilizer like 

vermicompost, poultry manure, farmyard manure 
etc [12-14]. 
 
Organic manure is an ideal soil amendment. 
When it is applied to the agricultural fields it acts 
as a field residue. Farmers can sell the manure 
to people who need to improve their soil fertility 
[15-17]. Thus, it can bring income to farmers. 
They add to the overall soil ability and 
sustainability. Manure increases the water 
holding capacity of the soil. 
  

2. MATERIALS AND METHODS 
 

The experiment was designed to study the effect 
of NPK and organic manures on growth, yield 
and quality of Pak choi (Brassica rapa sp. 
Chinensis) cv. Pusa pak choi-1 carried out at 
Research field, Department of Horticulture,       
Sam Higginbottom University of Agriculture, 
Technology and Sciences, Prayagraj (U.P.). 
During Dec 2021-Feb 2022.  
 

The experiment was laid out in Randomized 
Block Design (RBD) with   nine treatments and 
three replications. Whole experimental area was 
54m

2
, which was divided into 27 plots and total 

no. of plants was 327 with spacing 30 cm x 45 
cm. 
 

Organic manures and NPK was applied as per 
the recommendations. Seed was sown at the 
depth of 1cm in ridges of raised beds. Other 
cultural practices like irrigation, weeding, and 
plant protection were carried out as and when 
required. Five representative individual plants 
were selected for observation of different 
parameters at regular intervals. Harvesting of 
plant was done at 45 DAS. 
 

Statistical analysis by done by using method of 
analysis of variance (ANOVA) for randomized 
block design (RBD) by Fisher and Yates. 
whenever, F- Test was found significant for 
comparing the means of two treatments, critical 
difference (C.D.@ 5%) was worked. 

https://en.wikipedia.org/wiki/Carbohydrates
https://en.wikipedia.org/wiki/Protein
https://en.wikipedia.org/wiki/Food_energy
https://en.wikipedia.org/wiki/Food_energy
https://en.wikipedia.org/wiki/Vitamin_A
https://en.wikipedia.org/wiki/Vitamin_C
https://en.wikipedia.org/wiki/Vitamin_C
https://en.wikipedia.org/wiki/Vitamin_K
https://en.wikipedia.org/wiki/Folate
https://en.wikipedia.org/wiki/Vitamin_B6
https://en.wikipedia.org/wiki/Vitamin_B6
https://en.wikipedia.org/wiki/Calcium
mailto:C.D.@%205%25


 
 
 
 

Kumari et al.; Int. J. Plant Soil Sci., vol. 35, no. 16, pp. 180-184, 2023; Article no.IJPSS.101753 
 

 

 
182 

 

Table 1. List of treatments combination 
 

S. no. Treatment no. Treatment description 

1 T0 RDF (N:P: K) chemicals 
2 T1 FYM@20t/ha 
3 T2 Poultry manure (PM) @15t/ha 
4 T3  Vermicompost (VC) @10t/ha 
5 T4 FYM+PM+VC@4t/ha+2t/ha+1t/ha 
6 T5 75%NPK+25%FYM 
7 T6 75%NPK+25%PM 
8 T7 75%NPK+25%PM 
9 T8 25%NPK+25%FYM+25%VC+25%PM 

 

3. RESULTS AND DISCUSSION 
 
3.1 Growth Parameter 
 
The plant height was found to be significant 
among the treatments. The maximum plant 
height was recorded in treatment T2 
(PM@15t/ha) (17.84cm), followed by T6 75% 
NPK+25%VC) (16.86cm), whereas the minimum 
plant height was found in treatment T0          
(14.52 cm). 
 
The highest no. of leaves (11.40) recorded in 
treatment T2 (PM@15t/ha) followed by 
T8(25%NPK+25%PM+25%FYM+25%VC) (9.93), 
whereas the minimum number of leaves found in 
T0(8.67). 
 
The growth parameters of Pak choi was 
improved due to improvement in soil increase 
organic matter and nutrient retainment, better 
water holding capacity. The plant showed better 
performance in treatment with poultry manure as 
compare to control. 
 
Poultry manure improve the soil fertility as it 
contains highest nitrogen, phosphorus and 
potassium among all the organic manures.                 
It was found that T2 (poultry manure @ 15 
tonnes/ha) showed best result among all the 
treatments. 
 

3.2 Quality Parameters 
 
As per the data in table and figure it is clearly 
shows that different treatments significantly 
influenced the TSS of Pak choi. The highest     
TSS observed in treatment T2(poultry            
manure @15t/ha) (3.69

0
brix) followed by 

T3(vermicompost@10t/ha) (3.59
0
brix) whereas 

the minimum TSS was found in T0 (3.05
0
brix). 

 

As per the data in table it is clearly shows that 
different treatments significantly influenced the 
ascorbic acid content of Pak choi. The highest 
ascorbic acid content was observed in treatment 
T2 (poultry manure @15t/ha) (2.28 mg/100g) 
followed by T3 (vermicomost@10t/ha) (2.01mg/ 
100g) whereas the minimum ascorbic acid 
content was found in T0 (1.63mg/100g). 
 

As per the data in table it is clearly shows that 
different treatments significantly influenced the 
fiber content of Pak choi. The highest fiber 
content was recorded in treatment T2         
(poultry manure@15t/ha)(.74g) followed by 
T5(@75%NPK+25%FYM) (.71g) whereas the 
minimum fiber content was found in T0(.56g). 
 

3.3 Yield Parameter 
 
As per the data in table   and figure it is clearly 
shows that different treatments significantly 
influenced the weight of Pak choi. The highest 
petiole weight observed in treatment T2(poultry 
manure @15t/ha) (1.74kg)) followed by 
T3(vermicompost@10t/ha) (1.60kg) whereas the 
minimum weight was found in T0 (control)       
(1.18 kg). 
 

As per the data in table and figure it is clearly 
shows that different treatments significantly 
influenced the weight of Pak choi. The highest 
petiole weight observed in treatment T2(poultry 
manure @15t/ha) (77.18q)) followed by 
T3(vermicompost@10t/ha) (71.30q) whereas the 
minimum petiole weight was found in T0 (control) 
(52.52q). 
 

Poultry manure improve the soil fertility as it 
contains highest nitrogen, phosphorus and 
potassium among all the organic manures. It was 
found that T2 (poultry manure @ 15 tonnes/ha) 
showed best result among all the treatments. 

 

mailto:PM@15t/ha)(17.84
mailto:vermicompost@10t/ha)(3.59
mailto:manure@15t/ha)(.74g
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Table 2. Effect of NPK and Organic manures on growth parameter, yield parameter and quality 
parameter  

 

Treatments Plant 
height 
(cm) 

No. of 
leaves 

TSS  
(
0 
Brix) 

Ascorbic 
acid 
(mg/100g) 

Fiber 
content 
(g) 

Yield per 
Hectare 
(wt. in qt.) 

T
0
-RDF (N:P: K) Chemicals 14.52 8.67 3.05 1.63 0.56 52.50 

T
1
-FYM@20t/ha 15.53 9.67 3.27 1.81 0.59 56.43 

T
2
-Poultry manure@15t/ha 17.84 11.40 3.69 2.28 0.74 77.17 

T
3
-Vermicompost@10t/ha 15.40 9.17 3.59 2.01 0.67 71.30 

T4- FYM + Poultry manure 
Vermicompost + @ 4t/ha + 2t/ha 
+ 1t/ha 

15.69 9.37 3.12 1.99 0.68 59.73 

T
5
-75%NPK + 25%FYM 15.23 9.67 3.15 1.91 0.71 59.10 

T
6
-75%NPK + 25%Vermicompost 16.86 9.13 3.47 1.75 0.70 60.07 

T
7
-75%NPK + 25%poultry 

manure 

15.71 9.40 3.16 1.99 0.67 57.00 

T
8
-25%NPK + 25%PM + 

25%FYM + 25%VC 

15.97 9.93 3.17 1.88 0.61 57.57 

F-test S S S S S S 
S.E.(m) 0.45 0.33 0.13 0.11 0.012 6.49 
C.D.(P=0.05) 1.36 0.99 0.39 0.33 0.035 13.76 
C.V. 14.52 5.95 6.83 9.77 3.06 12.99 

 

4. CONCLUSION 
 
From the present investigation concluded that 
the treatment T2 (poultry manure @15t/ha) 
performed best among all the treatments in terms 
of growth, yield and quality parameters. 
 

In terms of economics, T5 (75%NPK+25%FYM) 
gave the highest benefit: cost ratio. 
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