
EF FECT OF IN OR GANIC AND OR GANIC MA NURES ON GROWTH, YIELD AND 

QUAL ITY OF ON ION CV. ‘PUSA MADHVI’ UN DER VAL LEY CON DI TION OF

GARHWAL HIMALAYA

K. Naseeruddin Shah*, V. Singh and D. K. Rana

De part ment of Hor ti cul ture, H.N.B. Garhwal Uni ver sity, Srinagar (Garhwal), Uttarakhand, 246 174

*Cor re spond ing Au thor’s E-mail: naseer.ahmed56@gmail.com 

ABSTRACT : An experiment was conducted to find out the combined effect of inorganic fertilizers (NPK) and
organic manures [vermicompost, poultry manure and farm yard manure (FYM)] on growth, yield and quality of
onion cv. Pusa Madhvi in a Randomized Block Design with three replications. The results showed that
maximum plant height (73.18 cm), leaf length (56.10 cm), leaf width (4.51 cm), root length (8.02 cm), fresh
weight of leaves (55.27 g) and dry weight of leaves (19.61 g) was recorded under the [Recommended dose of
fertilizers (RDF) 75% + poultry manure 25%]. While the neck length (5.08 cm), neck diameter (2.04), total
sugar (6.60) and specific gravity (1.47) was recorded maximum in T1 (RDF 100%). The maximum number of
leaves (13.60), number of roots/ plant (159.40), bulb diameter (6.59 cm), fresh weight of bulb (159.79 g),
number of scale/ bulb (6.56), yield/ hectare (41.88 q) and Vit- C (17.27) was recorded highest under T3 (RDF
75% + vermicompost 25%). The fresh weight of root (4.24 g) and dry weight of root (2.02 g) was recorded
maximum in T10 (RDF 50% + FYM 50%). Therefore, T3 (RDF 75% + vermicompost 25%) treatment
combination was adjudged best for onion cultivation under valley conditions.
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Onion (Allium cepa L.) is one of the most
important commercial vegetables as well as spice
crops cultivated extensively in India and world. It is a
short duration and quick growing crop having various
uses such as vegetables, spices and medicinal. Onion
is liked for its flavour and pungency which is due to the
presence of a volatile oil ‘allyl propyl disulphide’ organic 
compound that rich in sulphur. Onion bulb is a rich
source of carbohydrate, protein, vitamin C and
minerals like phosphorus, calcium and sulphur. The
main edible portion of onion is the bulb, which is a
modified organ consisting of thickened fleshy scale
leaves and stem plate Jones and Mann (8). In all over
world and especially in Indian, onion is a major spice
that’s use in every food dishes, without this no one
amazing the Indian foods, because they provide flavor,
and play an integral part of the people’s daily diet.
Onion is used in several ways as fresh, frozen and
dehydrated bulbs. India is the second largest producer
of onion in the world, next to China, accounting for
22.18 % of the world area and 18.78 % of the world
production. In India, onion is being grown in an area of
0.83 mha with production of 13.57 millon tone and the
productivity is 16.30 t/ha. Maharashtra is the leading
onion growing state and other important states are
Karnataka, Gujarat, Bihar, Madhya Pradesh, Andhra
Pradesh, Rajasthan, Haryana, Uttar Pradesh and Tamil 

Nadu. Besides meeting the demand for internal
consumption. Onion production is greatly influenced by 

agronomic practices Mondal et al. (10). The hectare −1

yield of onion can be increased by efficient use of
manures and fertilizers Katwale and Saraf (9). Organic
manure improves soil physical chemical properties that 
are important for plant growth Snyman et al. (14).
Organic fertilizers has positive effect on root growth by
improving the root rizosphere conditions (structure,
humidity, etc) and also plant growth is encouraged by
increasing the population of microorganisms Shaheen
et al. (13). Organic acids which occur in decomposition
of organic matters increase the benefits of nutrients.
Combined use of organic and inorganic nutrients
provides excellent opportunities to overcome all the
imbalances, besides improve the soil health and
enhancing crop production. This optimizes the benefit
from all possible sources of plant nutrients in an
integrated manner. Hence, this investigation was
planned to identify the best combination for soil health
and onion production. 

MATERIALS AND METHODS

The experiment was carried out at Horticultural
Research Centre, Chauras Campus, H.N.B Garhwal
University, Srinagar (Garhwal), Uttarakhand during rabi 
season, 2013-2014. Srinagar (Garhwal) is located in
the Alaknanda valley (78° 47’ 30" E longitude and 30°
13’ 0" N latitude and at an elevation of 540 m above
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MSL), a semi-arid, subtropical climate with dry summer 
and rigorous winters with occasional dense fog in the
morning hours from mid December to mid February.
The experiment consist of three organic and three
inorganic manures, viz., Nitrogen, Phosphorus,
Potassium, Vermicompost, Poultry and Farmyard
manure and their combinations viz. NPK (100: 50: 70),
vermicompost (10 tonnes/ ha), RDF (75%) +
vermicompost (25%), RDF (50%) + vermicompost
(50%), poultry (15 tonnes/ ha), RDF (75%) + poultry
(25%), RDF (50%) + poultry (50%), FYM (35 tonnes/
ha), RDF (75%) + F.Y.M (25%), RDF (50%) + F.Y.M
(50%) and Control. The experiment was laid out in
Randomized Block Design with three replications. The
entire experimental field was divided into three blocks
of equal size and each block possessed 20 plots. The
seed of onion cv. Pusa Madhvi was collected from IARI, 
New Delhi; and nursery was raised on flat beds. The
eight week old seedling of onion cv. Pusa Red was
transplanted in flat beds during the last week of
December, 2013-2014. Each plot measured 3.60 ×
1.80 m2 area with 15 cm × 10 cm spacing. All the

intercultural operations and plant protection measures
recommended for the successful crop growth were
followed and weekly irrigation was given to maintain
the proper moisture in the field for better growth and
development of the plants. Randomly five plants from
each plot were selected to record the data on the
following observations viz., plant height (cm), number
of leaves/ plant,  leaf width (cm), leaf length (cm),  neck
length (cm), neck diameter (cm), root length (cm),
number of roots/ plant, fresh weight of leaves (g), fresh
weight of roots (g), dry weight of root (g), dry weight of
leaves (g), fresh weight of bulb (g), bulb diameter (cm),
number of scale/ bulb, yield per ha (q), specific gravity
(g/cm3), total sugar (%), ascorbic acid content (mg
100/g) and TSS (°Brix). The obtained data were
analyzed using analysis of variance (ANOVA) under
RBD following the procedure as stated by Panse and
Sukhatme (12). 

RESULTS AND DISCUSSION

The data presented in Table 1 & 2 showed the

maximum plant height (73.18 cm) was observed in T6

[Recommended dose of fertilizers (RDF) 75% + poultry 

manure 25%] and minimum (50.26 cm) in T11 (control).

The data showed that the maximum number of leaves

(13.60) were recorded in T3 (RDF 75% + vermicom-

post 25%) followed by T4 (12.32) and minimum (7.42)

under T11 (control). Maximum leaf length (56.10 cm)

was recorded in T6 (RDF 75% + poultry manure 25%)

followed by T3 (55.56 cm) and T7 (54.40 cm).Whereas,

minimum leaf length (39.22 cm) was observed under 

T11 (control). Similar result was also observed by Brinjh 

et al. (1). Maximum leaf width (4.51 cm) was observed

in T6 (RDF 75% + poultry manure 25%) followed by T7

(4.06 cm) and minimum (2.49 cm) in T11 (control). The

maximum neck length (5.08 cm) was recorded in T1

(RDF 100%) followed by T5 (4.94 cm). Whereas,

minimum in T11 (control). Maximum neck diameter

(2.04 cm) was observed in T1 (RDF 100%) followed by 

T8 (1.99 cm) and minimum (1.65 cm) in T11 (control).

Maximum number of root/ plant (159.40) was recorded

in T3 (RDF 75% + vermicompost 25%) followed by T5

(158.12) and minimum (110.69) under T11 (control).

Maximum root length (8.02 cm) was recorded in T6

(RDF 75% + poultry manure 25%) followed by (7.75

cm). Whereas, minimum root length (5.04 cm) was

recorded under T11 (control). The highest fresh weight

of root (4.24 g) was observed in T10 (RDF 50% + FYM

50%) followed by T2 (4.14 g) and minimum (2.90 g) in 

T11 (control). Whereas, maximum dry weight of root

(2.02 g) was recorded in T10 (RDF 50% + FYM 50%)

followed by T4 (1.99 g) and T2 (1.99 g) and minimum

(1.48 g) under T11 (control). The result showed that the

maximum diameter of bulb (6.59 cm) was recorded in 

T3 (RDF 75% + vermicompost 25%) followed by T3

(5.98 cm). Whereas, minimum (3.99 cm) in T11

(control). The number of scales per bulb was counted

after harvesting of crops, from sampled bulbs. The

maximum number of scales/ bulb (6.56) was recorded

in T3 (RDF 75% + vermicompost 25%) followed by T4

(6.01) and minimum (4.54) in T11 (control). The

maximum T.S.S. (14.03 °Brix) was recorded in T10

(RDF 50% + FYM 50%) followed by T6 (13.60 °Brix).

Whereas, minimum T.S.S. (9.79 °B) was recorded in 

T11 (control). Ethel et al. (4) recorded 2.1 per cent

higher T.S.S. (14.31%) with FYM application @ 30 t ha

compared to control (12.2%). The maximum ascorbic

acid (17.27 mg) was observed in T3 (RDF 75% +

vermicompost 25%) followed by T9 (17.09 mg) and

minimum under T11 (control). Maximum total sugar

(6.60) was recorded in T1 (RDF 100%) followed by T9

(5.64) and minimum (3.64) in T11 (control). The

maximum specific gravity (1.47 g/cm 3) was recorded

in T1 (RDF 100%) followed by T8 (1.37 g/cm 3) and T9

(1.37 g/cm 3). Whereas, minimum (0.87 g/cm 3) in T11

(control). It was observed that the maximum fresh

weight of bulb (159.79 g) was recorded in treatment T3

(RDF 75% + vermicompost 25%) followed by T8

(151.63 g) and minimum in T11(110.56 g). Fresh weight

of bulb is directly correlated with yield of crop. The

maximum yield/ ha (41.88 q/ha) was obtained in T3

(RDF 75% + vermicompost 25%) followed by T5 (40.24 
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q/ha). Whereas, minimum (29.86 q/ha) in T11 (control).

The maximum fresh weight of leaves (55.27 g) was

observed in T6 (RDF 75% + poultry manure 25%)

followed by T1 (RDF 100%) and minimum (45.58 g) in 

T11 (control). The maximum dry weight of leaves (19.61 

g) was observed in T6 (RDF 75% + poultry manure

25%) followed by T7 (19.15 g) and minimum (12.71 g)

under T11 (control). 
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Table 1 : Effect of different inorganic and organic manures on growth, yield and quality of onion cv. ‘Pusa

        Madhvi’.

Treatments Plant
height 
(cm)

No. of 
leaves

Leaf
length 
(cm)

Leaf
width
(cm)

Neck
length 
(cm)

Neck
diamet

er
(cm)

No. of 
roots/
plant

Root
length 
(cm)

Fresh 
weight

of
roots
(g)

Dry
weight 

of
roots
(g)

T1 (RDF 100%) 63.12 10.72 53.34 3.90 5.08 2.04 140.41 6.72 3.33 1.54

T2 (Vermicompost 100%) 60.24 8.61 45.70 2.65 4.55 1.96 144.57 6.98 4.14 1.99

T3 (RDF 75% 
  + Vermicompost 25%)

65.74 13.60 55.56 3.83 3.15 1.88 159.40 6.59 3.59 1.56

T4 (RDF 50% 
  + Vermicompost 50%)

58.51 12.32 48.74 3.48 2.61 1.89 155.06 7.45 4.01 1.99

T5 (Poultry manure 100%) 57.84 10.36 44.81 3.07 4.94 1.67 158.12 7.73 4.06 1.90

T6 (RDF 75% 
  + Poultry manure 25%)

73.18 11.54 56.10 4.51 4.19 1.87 152.46 8.02 3.92 1.75

T7 (RDF 50% 
  + Poultry manure 50%)

69.52 10.53 54.40 4.06 3.65 1.93 150.59 7.85 3.98 1.69

T8 (FYM 100%) 53.61 8.07 40.53 2.50 3.98 1.99 151.13 6.98 4.11 1.97

T9  (RDF 75% + FYM 25%) 59.55 11.84 45.75 3.54 4.03 1.98 148.31 5.90 4.13 1.98

T10  (RDF 50% + FYM 50%) 61.22 11.54 45.33 3.62 3.99 1.72 125.70 7.05 4.24 2.02

T11 (Control) 50.26 7.42 39.22 2.49 2.15 1.65 110.69 5.04 2.90 1.48

C.D. (P=0.05) 0.48 0.41 0.39 0.26 0.75 0.84 0.68 0.18 0.79 0.34

Table 2 : Effect of different inorganic and organic manures on growth, yield and quality of onion cv. ‘Pusa

        Madhvi’.

Treatments Fresh 
weigh 

of
leaves 

(g)

Dry
weight 

of
leaves

(g)

Bulb
diamet

er
(cm)

Fresh
weight
of bulb

(g)

No. of 
scale/
bulb

Yield
q/ha

T.S.S    
(0 Brix)

Vit. C    
(mg/
100g)

Total
sugar

Specific 
gravity

(cm3)

T1 (RDF 100%) 55.11 17.25 4.84 146.87 5.10 39.79 12.70 16.59 6.60 1.47

T2 (Vermicompost 100%) 54.84 17.22 5.98 145.29 4.99 38.73 12.40 15.85 5.22 1.11

T3 (RDF 75% + 
   Vermicompost 25%)

53.60 17.87 6.59 159.79 6.56 41.88 10.73 17.27 5.46 1.22

T4 (RDF 50% + 
   Vermicompost 50%)

54.66 18.20 5.91 125.33 6.01 39.70 11.95 16.55 4.75 0.98

T5 (Poultry manure 100%) 53.28 18.54 5.05 131.05 5.76 40.24 12.59 15.98 3.98 1.12

T6 (RDF 75% + Poultry 
   manure 25%)

55.27 19.61 4.99 142.33 5.91 38.57 13.60 14.54 4.65 0.96

T7 (RDF 50% + Poultry 
   manure 50%)

54.26 19.15 4.54 150.56 5.56 37.57 11.72 13.57 5.53 1.01

T8 (FYM 100%) 54.23 17.82 5.58 151.63 5.15 39.83 12.63 16.18 4.54 1.37

T9 (RDF 75% + FYM 
   25%)

53.55 17.24 5.07 149.39 5.06 30.39 11.05 17.09 5.64 1.37

T10 (RDF 50% + FYM 
   50%)

54.85 17.85 4.99 147.72 5.17 32.42 14.03 12.57 5.01 1.13

T11 (Control) 45.58 12.71 3.99 110.56 4.54 29.86 9.79 11.29 3.64 0.87

C.D. (P=0.05) 0.21 0.14 0.54 0.65 0.12 0.31 0.19 0.22 0.12 0.89



 According to Ewais et al. (5), El-Shatanofy (3),

Yoldas et al. (16), Fatideh and Asil (6), Soleymani and

Shahrajabian (15), Dina et al. (2) and Salem and

Nourgehan (11) the inorganic manures increases the

neck length, neck diameter, total sugar and specific

gravity over the organic manures might be attributed to

the role of nitrogen on chlorophyll, enzymes and

protein synthesizes and the role of phosphorous on

root growth and development as well as they optimize

enzymes activity and enhancing the translocation of

assimilates. Beside the role of organic manures which

are valuable as a source of many essential macro and

micronutrients to plants and serves as a good natural

soil texture conditioner being rich in organic matter and

increase availability and uptake of nitrogen, phosp-

horus and potassium which positively reflected on plant 

cell elongation and division as well as stimulate

photosynthesis and metabolic processes of organic

compounds in plant, thus increasing total bulbs

yield/ha. The result revealed that vermicompost is an

effective source of nutrients in combination with

inorganic fertilizers. The highest growth and yield

response were achieved with RDF 75% + vermicom-

post 25%. This positive performance of the reduced

rate of inorganic fertilization with vermicompost might

be due to vermicompost worked as supplements to

inorganic fertilizers. Mineralization of vermicompost

aids in soil nutrient build up that in turn leads to

improved nutrient availability to growing crop.

Vermicompost has been reported to contain several

plant growth hormones, enzymes, beneficial bacteria

and mycorrhizae (Gupta, 7). The crop grown under

irrigated condition, the beneficial effect of organic

manure with inorganic fertilizer results in greater and

longer availability of nutrients as per demand of the

crop. The combined effect of (organic + inorganic

fertilizer) significantly increases maximum characters

viz., plant height, number of leaves, leaf length, leaf

width, root length, fresh weight of leaves, dry weight of

leaves, number of root/ plant, fresh weight of root, dry

weight of root, bulb diameter, fresh weight of bulb,

number of scales, yield/ha except neck length, neck

diameter, total sugar and specific gravity.   

CONCLUSION

On the basis of present investigation, it may be
concluded that the application of (RDF 75% +
vermicompost 25%) and (RDF 75% + poultry manure
25%) increased growth, yield and quality of onion cv.
Pusa Madhvi under riverside of Alakhnanda,
Uttarakhand conditions. 
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