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ABSTRACT 
An experiment was conducted to find out the effects of organic fertilizer on growth and yield of Brassica rapa Chinensis at ornamental 
nursery at university of Agriculture Peshawar (longitude 71.4685o and latitude 34.0198o) during the year 2015. The experiment was laid out 
in Randomized Complete Block Design (RCBD) having one factor including organic manure (farmyard manure, poultry manure and 
mushroom manure) with three replications. Data were collected on different parameter such as number of inflorescence, number of leaves 
plant-1, no of branches plant-1, stem diameter plant-1, plant height, leaf area. The collected data were analyzed by using LSD test. Results 
revealed that the poultry manure had significantly effected different growth parameters like number of leaves (75.53), number of 
inflorescence (18.8), number of branches(32.06) and leaf areas (46.33 cm2) followed by farmyard manure which had significant effect on 
root length (7.36cm) and stem diameter (1.72mm), while mushroom compost significantly affected stem diameter (1.37 mm). The results 
showed that among all the organic fertilizers poultry manure showed significant effect on most of the growth attributes .It was concluded 
from the finding of present research that poultry manure could be used to obtain better growth and production of this variety and is suitable 
for growth under agro climatic conditions of Peshawar. 
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INTRODUCTION 
 

The Brassicaceae family is diverse family and include many economically important oilseed, forage, roots, 
ornamental and vegetable crops. They are characterized by a very high level of intraspecific morphological 
variation that has been manipulated through artificial selection to create various crops. Although most brassica 
crops originated from the Mediterranean basin and surrounding areas, East Asia is a major secondary center of 
diversity for several leafy brassica, including pakchoi (Brassica rapa L. subsp. Chinensis L. Hanelt.) [13]. Leafy 
brassica were grown in China as early as the 5th century AD. [11] especially in southern China, and their 
cultivation spread to other countries of East and Southeast Asia. 

Pakchoi is a very important crop in East, Northeast and Southeast Asia. [13, 21, 26]. In China it accounts 
for 30–40% of vegetable production area. Short crop duration (harvest 40–60 days after sowing), low production 
costs compared with many other vegetable crops, ease of seed production and tropical adaptation of pakchoi 
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offer advantages to tropical farmers [4]. Unlike Chinese cabbage, pakchoi does not form a head but produces 
clusters of glossy green leaves on shortened stems. Plants are commercially harvested before flowering when 
heights range from 20 to 60 cm. Pakchoi varieties vary greatly in horticultural characters such as leaf shape, 
size, and intensity of green leaf color, petiole color, shape and length, [21, 24, 8] and these characters reflect 
local market and consumer preferences. In southern China, pakchoi varieties are often grouped into ‘fall’, 
‘winter’, ‘spring’ and ‘summer’ types [8].  

Pechay is often used in stews and soups. It isn't tasty by itself, so it needs some salt and other flavor to be 
added. Meals with Pechay (Brassica rapa) is often completed with other vegetables and fish or meat. The raw 
leaves has a nutritional value per 100 grams as follows; Energy 20 kcal/kg; Carbohydrates is 3.2 g., dietary fiber 
1.2 g., Fat .2 g., protein 1.2 g., vitamin C 27 mg.and sodium 9 mg. [7]. Leafy brassica are sources of Carotenoids 
(particularly lutein and zeaxanthin), β-carotene, glucosinolates, iron and calcium [25]. The importance of 
calcium for strong bones and teeth, iron for proper hemoglobin function and β-carotene as a source of 
provitamin A is well established [22]. Lutein and zeaxanthin are found   in the inner retinal layers of the 0eye, 
where they reduce the amount of blue light reaching retinal structures and are thought to protect the outer retina 
and retinal pigment epithelium from oxidative damage and reduce the risk of age-related macular degeneration 
[10, 17]. Carotenoids function to help prevent or neutralize free radical chain reactions and may reduce cancer 
risks [5]. High consumption of cruciferous vegetables has been associated with reduced risk of some cancers 
[19, 9]. Glucosinolates (compounds found in all crucifers that confer plant defense functions) release 
isothiocyanates after plants are wounded by insects, harvesting or other disturbances. Some isothiocyanates are 
powerful inducers of Phase 2 detoxification enzymes that can inactivate reactive carcinogens. [19, 23, 6].  

Application of organic fertilizers is one of the favored methods of rejuvenating depleted soils and sustaining 
fertility levels. In mature soils, crops respond more to the addition of organic fertilizers than of chemicals [15]. 
Successive cropping of Pechay grown in pots with vermin compost and ordinary garden soil as medium in 
different combinations favored the growth and development of Pechay and gave higher income. Likewise, for 
Pechay (Brassica pekinensis L.) commercial production, the use of commercial compost fertilizer together with 
commercial effective microorganism is recommended for higher growth and yield [14]. Organic manure helps in 
conservation of soil moisture which helps plants in uptake of nitrogen. In this way organic manure helps up 
taking of nitrogen fertilizer [2]. The application of organic manures helps in soil structural improvement, it 
increases porosity for air drainage, that’s why the roots extend and exploit a larger volume of soil. It also 
increases water retention in the soil [20]. 

Chineese cabbage is an important crop of china for vegetable production and it is not grown commercially 
in Pakistan. Keeping in view the importance of pakchoi this study was conducted to check its growth response 
in Pakistan under the agro-climatic condition of KPK, Peshawar at university of Agriculture Peshawar and also 
to examine the effect of different organic manure on growth and yield of brassica rapa  variety Chinensis. 

 
MATERIALS AND METHODS 

 
The experiment on “The effects of organic fertilizers on the growth and yield of brassica rapa variety 

Chinensis” was conducted at ornamental nursery at University of Agriculture Peshawar, Khyber Pakhtunkhwa 
Pakistan during the year 2015.The experiment was carried out in Randomized complete block design having one 
factor with three replications. 

The seeds were sown in the plastic tubes containing leaf mold. The land was prepared one month before 
transplantation of seedlings. Total area was 18m2 and were divided into 3 main plots of each having 3 sub plots 
having 2m2 of area. Organic manure (farmyard manure, poultry manure @ 20 ton/ha and mushroom manure @ 
10 ton/ha) was mixed separately with soil and ridges were made separately from each manure in each subplots. 
After 3 weeks of germination the seedlings were transplanted to field (ridges) having 2-3 leaves. Row to row 
and plant to plant distance was (50 cm, 30cm respectively). All cultural practices were done uniformly for all 
treatments such as weeding, hoeing and irrigation. Data was recorded on number of flowers, number of leaves 
plant-1, no of branches plant-1, stem diameter plant-1 (mm), plant height, leaf area (cm2). The leaf area was 
measured with a leaf area meter (portable area meter LI/3000A, LI-COR) randomly from each replication. 
While stem diameter was measured using digital vernier callipers and root lengths was taken with help of 
measuring tape. 

 
RESULT AND DISCUSSIONS 

 
4.1. No. of leaves plant-1: 

Total no. of leaves plant-1of brassica rapa Chinensis to different organic manure were shown in figure 1. 
Mean data revealed that maximum no. of leaves plant-1 (73.53) was recorded in poultry manure followed by 
farmyard manure (65.83), while the poor result was recorded (65.07) in mushroom compost. Present finding 
were also supported by Roe and Cornforth [18] that difference might be due to more availability of soil nutrients 
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especially nitrogen and improvement of soil water holding capacity. Furthermore, organic fertilizers increase 
many species of microorganisms, which release phyto-hormones and may have positive impact on the plant 
growth and absorption of nutrients [3]. 

 

 
 
Fig. 1: Total no of leaves as affected by different types of organic manure. 
 
4.2. No. of inflorescence: 

No. of inflorescence of Brassica rapa to different organic manure were show in figure 2. Mean data 
revealed that no. of inflorescence plant-1 (18.80) was significantly affected by poultry manure, (14.53) followed 
by mushroom compost, while the lowest value for no. of inflorescence (9.60) was recorded in farmyard manure.  

 

 
 
Fig. 2: No. of inflorescence as affected by different types of organic manure. 
 
4.3. Leaf area (cm2): 

Total leaf area (cm2) of Brassica rapa to different organic manure were show in figure 3. Mean data 
indicate that leaf area (46.33 cm2) was significantly affected by poultry manure followed by mushroom compost 
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(41 cm2) while the lowest value for leaf area (32.33 cm2) was recorded in farmyard manure. This observation 
agreed with the report of Adebayo and Akoun [1] and [12] stated that organic manures improved crop growth 
performance. Due to more availability of nitrogen increase chlorophyll content which ultimately enhance leaf 
area [27]. 

 

 
 
Fig. 3: Leaf Area as affected by different types of organic fertilizer. 
 
4.4. Root length (cm): 

Root length (cm) of Brassica rapa to different organic manure were show in figure 4, it evidence from the 
mean table that maximum root length (7.36 cm) was recorded in farmyard manure, followed by mushroom 
compost (6.96 cm), while the lowest value (6.23 cm) for root length was recorded in poultry manure. 

 

 
 
Fig. 4: Root Length as affected by different types of organic manure. 
 
4.5. No. of Branches: 

In figure 5. mean data regarding for no. of branches of Brassica rapa Chinensis to different types of organic 
manure showed that Maximum no. of branches (32.07) was recorded in poultry manure, (29.67) followed by 
mushroom compost, while the lowest value for no of branches (18.69) was recorded in farmyard manure. 
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Present finding were also supported by Yildirim [27] who reported that soil nitrogen increased the vegetative 
growth of the plant. 

 

 
 
Fig. 5: No. of Branches as affected by different types of organic manure. 

 
4.6. Stem diameter (mm): 

The effect of different organic manure on stem diameter of Brassica rapa Chinensis to different organic 
manure was given in figure 6. Mean data revealed that maximum value for stem diameter (1.72 mm) was 
recorded for farmyard manure, followed by poultry manure (1.65 mm), while the poor result for stem diameter 
(1.37 mm) was recorded in Mushroom compost. It clearly indicated that the vital role of the importance (FYM) 
as a source for organic nitrogen. These results are in agreement with those obtained by Rakesh [16] who showed 
that organic manure plus mineral fertilizer increase vegetative growth of broccoli plants. 

 

 
 
Fig. 6: Stem diameter as affected by different types of organic manure. 

 
Conclusion: 

On the basis of result obtained from the experiment the following conclusion were made. 
� Brassica rapa Chinensis can survive under agro climatic conditions of Peshawar, Pakistan. And can be 

grown in Pakistan for commercial production.  
� Poultry manure had significantly affected almost all parameters except for root length (6.23 cm) and 

stem diameter (1.65mm). 
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� Therefore it highly recommended to use poultry manure for growth and yield of Brassica rapa 
Chinensis under the Agro climatic of District Peshawar, Pakistan. 
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