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ABSTRACT

Response of different nitrogen levels (0, 15, 20, 25 and 30 g/sq.ft.) alone and in combination with constant

doses of phosphorus and potassium on the growth of Dahlia pinnata was studied at Malkandher Horticultural

Farm, NWFP Agricultural University, Peshawar during 1997-98. The experiment was laid out in Randomized

Complete Block design. There were 20 treatments with three replications. The fertilizer treatments significantly

affected the days to flowering, number of flowers/plant, plant height, number of leaves per plant, primary root

length, leaf area, and root stem ratio. A maximum day to flowering (123) was recorded with 30g N, while a

minimum day to flowering (91) was noted with 15 g P. The highest number of flowers/plant (13), plant height

(106.3 cm), primary root length (17 cm) were observed in plants supplied with 25g N + 15g P + 15g K.

Maximum number of  leaves /plant (71),leaf area (27 cm ) and  root and stem ratio (0.75 ) was recorded in2

plants receiving 25 g N only. Dahlia growers must apply 25g N + 15g P + 15g K / sq.ft. to get maximum

flower size under the agro-climatic condition of Northwest Pakistan.
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Introduction

Dahlia (Dahlia pinnata) is one of the winter flowering plant belongs to the family Asteraceae. It is a very

attractive ornamental plant, usually grown at borders. The length of the plant ranges from 0.3m to 1.5m with

hollow erect stem. The leaves are pinnate to bipinnate. The flowers are multi coloured and both single and

double varieties are available in Peshawar. Dahlia can be grown in a well drained, humus rich soil that never

dries out in a sun, preferably on wind sheltered site. It requires cool but frost free localities. Being a winter

flower it can be grown in temperate zone. Like other ornamental plants it also requires nutrients for proper

growth and development. Seeds are generally sown in September to October. Seeds can be broadcasted in the

seed beds and covered with the soil thinly. The seeds can also be placed at a space of 3-4 cm in boxes of

commercial potting mixture covered thinly with leaf mold (Wyman, 1986).

Nitrogen, phosphorus and potassium are among the common major nutrients which are essential for the

growth and development of all plant species. Therefore, proper attention must be given to these nutrients, while

planning a project on plant nutrition. Keeping in view the importance of nitrogen, Phosphorus and Potassium

a research project on the "Response of different nitrogen levels alone and in combination with the constant

doses of phosphorus and potassium on the growth of Dahlia" was conducted at Malkandher Horticultural Farm

under  agro climatic conditions of Peshawar. According to Fink (1982) fertilization is probably the most

important measure for increasing yields, since it has produced  yield increase of 50-60% during the last

century. Hong and Jeong (1988) reported that seeds of 10 ornamental flower species and cultivars for bedding
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were sown at monthly intervals from February to July. They reported that the later the sowing date the shorter

was the time required before the first flower produced, but late sowing resulted in a shorter duration of

flowering. Dahlia hybrids, Dianthus chinensis, Begonia semperflorens (B.cucullata), Gomphrena hybrids,

Salviafarinacea, Callistephus chinensis and Coleus blumei were all tolerant to the high summer temperatures

and RH characteristics of Korea and they flowered over a long period, even with the latest sowings.

Brewster and Butler (1989) irrigated seed-raised onions, cv. Prospero with 0.6, 2.4, 4.8 and 12 mol/m3

nitrate  (in  Hewitt's  complete nutrient solution) while growing in constant photoperiods of 14, 15 or 16h.

They observed that the lower the N, the later the bulb scale initiation that occurred in 14-h photoperiod, while

the bulb scales initiation took place only at the highest N level. In the early stages of the experiment, the ratio

of bulb width: neck, width was higher in low N than in high N treatments, but the converse was true at the

later harvest, by which time bulb scales had formed. In a field experiment, they reported that plants not

fertilized before sowing but given the total quantity of N late in the growing season formed mature bulbs later

than plants fertilized with N before sowing, or given half the quantity of N before sowing and the second half

later in the growing season.

Grad  et al (1993) conducted experiment on garlic (cv .Peshawar local ) .Cloves were planted  8cm apart

in  rows  15 cm  apart.  Control  received no fertilizer; the other were supplied with N (120 Kg/ha) and P

(90 Kg/ha) alone or in combination. The P, as single super phosphate ,was applied in full immediately before

planting: half the N (as Urea) was applied before sowing and half one month later. Application of N and /or

P also increased plant height .Maturity was delayed in plants receiving N alone. The yield /ha was higher with

than without fertilizer. Sarfaraz (1998) conducted experiment on Narcissus to find the effect of different N

levels alone and with constant doses of P and K. He found that N level alone had no significant effect on

plant growth. However, maximum leaf weight (23.89g), bulb size (4.20 cm), bulb weight (34.89g) were

recorded in treatments receiving N only. Maximum bulb top ratio was recorded in the plants receiving N

combined with P and K. Tariq (1998) conducted experiment on the effect of different N levels alone and in

combination with constant doses of P and K on the growth of Iris germanica. He found that days to sprouting

were decreased with the increase in N level alone. Maximum leaf length (21.6 cm) was noted with 23:15:15

g NPK/m², while minimum was recorded in control.

Materials and methods

Research study on the "Response of Dahlia pinnata to different levels of nitrogen alone and in

combination with constant doses of phosphorus and potassium" was conducted at Malkandher Horticultural

Farm, NWFP Agricultural University, Peshawar during 1997-98.

Soil analysis

The experimental plot was ploughed well and the soil samples were taken for analysis before fertilizer

application. The results of the soil analyzed sample is as follow:

2 5 2 3Texture N P O K O PH O.M CaCo

Clay loam 0.036% 6.0 171 8.4 0.72 19.50

Nursery raising

A seed bed of 8'x6' was ploughed well and added with well rotten farm yard manure. The seeds of Dahlia

pinnata was sown on 15 October 1997 in the seed bed, then irrigated with sprinkler. The soil for experiment

was ploughed well two times before the transplantation of the seedlings.

Experimental design and layout

The experiment was laid out in a Randomized Complete Block (RCB) design with 20 treatments, each

replicated thrice. So there were 60 sub plots in the whole experimental plot. The sub plot size was 2'x2'.

Treatments

There  were 20 treatments. The fertilizers used were ammonium sulphate (21% N) potassium sulphate

(40% K) and single super phosphate (18% P). The detail of the treatments are follow.
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Treatments NPK g/sq.ft Ammonium sulphate g/sq.ft Single Super phosphate g/sq.ft Potassium sulphate g/sq.ft

0N 0:0:0 0

1N 15:00:00 71

2N 20:00:00 95

3N 25:00:00 119

4N 30:00:00 142

0N P 0:15:0 0 83

1N P 15:15:00 71 83

2N P 20:15:00 95 83

3N P 25:15:00 119 83

4N P 30:15:00 142 83

0N K 0:0:15 0 37

1N K 15:00:15 71 37

2N K 20:00:15 95 37

3N K 25:00:15 119 37

4N K 30:00:15 142 37

0N PK 0:15:15 0 83 37

1N PK 15:15:15 71 83 37

2N PK 20:15:15 95 83 37

3N PK 25:15:15 119 83 37

4N PK 30:15:15 142 83 37

Transplantation

The seedlings were transplanted from the nursery to the sub plot on 25 November 1997. Phosphorus and
potassium were already added to the sub plots, while nitrogen was added in split doses. Half of the nitrogen

was added at the time of planting, while the remaining half was added after one month of transplantation .
The row to row and plant to pant distance was kept constant i.e 9 There were 9 plants in a treatment, so the//. 

total number of plants was 9x20x3=540.

The data were recorded on the following parameters.

1. Days to flowering
2. Number of flowers/plant

3. Plant height (cm)
4. Number of leaves/plant

5. Primary root length (cm)
6. Leaf area (cm²)

7. Root and stem ratio

Results and discussions

Days to flowering

The data recorded on days to flowering are given in Table-I. The analysis of variance showed that different
levels of nitrogen alone and in combination with constant doses of phosphorus and potassium had significant

effect on days to flowering. Maximum days  to flowering (123.7) were recorded with 30g N alone, while
minimum days (91.67) were recorded with 15g P alone. As revealed from this experiment that increasing the

nitrogen level delay flowering. The result is in agreement with grad et al (1993), who conducted research on
garlic. They reported that maturity was delayed in the plants receiving nitrogen alone than the other plants

treated with NPK. 

Number of flowers/plant

The data recorded on the number of flowers per plant are given in Table-II. According to analysis of
variance, different doses of nitrogen alone and in combination with constant doses of phosphorus and potassium

had no significant effect on number of flowers per plant. Maximum number of flowers per plant (13.0) was
recorded with the application of 25g N, 15g P and 15g K, while minimum number of flowers per plant (6.0)

was recorded with 30g N, alone.

Plant height 

The data pertaining to the plant height are given in Table-III. Analysis of variance showed that different
doses  of nitrogen level alone and in combination with constant doses of phosphorus and potassium had no
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Table I: Effect of different nitrogen levels alone and in combination with constant doses of P and K on days to flowering of Dahlia

pinnata.

Treatments NPK g/sq.ft. M eans Treatments NPK g/sq.ft. M eans

0:00:00 99.33 jk 0:00:15 96.33 kl

15:00:00 105.0 hij 15:00:15 106.3 f-i

20:00:00 106.0 ghi 20:00:15 113.3 cde

25:00:00 112.3 c-f 25:00:15 119.7 ab

30:00:00 123.7 a 30:00:15 117.7 abc

0:15:00 91.67 l 0:15:15 92.33 l

15:15:00 96.00 kl 15:15:15 104.7 hij

20:15:00 101.7 uk 20:15:15 112.3 c-f

25:15:00 108.7 e-h 25:15:15 117.3 bcd

30:15:00 111.3 d-g 30:15:15 118.0 abc

LSD value at 5% level of significance   = 6.242

M eans followed by similar letters are non significantly different from each other at 0.05 level of significance.

Table: Analysis of variance table for days to flowering.

S.V D.F S.S M .S F.value

Replications 2 4.800 2.400 0.1683

Treatments 19 5013.933 263.891 18.5062

Error 38 541.867 14.260

Total 59 5560.600

Coefficient of variation = 3.51%

** =  Significant at 5% level of significance

Table II: Effect of different nitrogen levels alone and in combination with constant doses of P and K on number of flowers per plant

of Dahlia pinnata.

Treatments NPK g/sq.ft. M eans Treatments NPK g/sq.ft. M eans

0:00:00 9 0:00:15 6.7

15:00:00 8.7 15:00:15 7.7

20:00:00 6 20:00:15 9

25:00:00 6.3 25:00:15 9.3

30:00:00 6 30:00:15 9.3

0:15:00 8.3 0:15:15 7.7

15:15:00 8.7 15:15:15 8

20:15:00 9.3 20:15:15 8.3

25:15:00 10 25:15:15 13

30:15:00 8.7 30:15:15 9.7

Table: Analysis of variance table for number of flowers/ plant.

S.V D.F S.S M .S F.Value

Replications 2 80.533 40.267 5.5413

Treatments 19 146.317 7.701 1.0598  NS

Error 38 276.133 7.267

Total 59 502.983

Coefficient of variation   =  31.78

NS  =  Non Significant

Table III: Effect of different nitrogen levels alone and in combination with constant doses of P and K on plant height (cm) of Dahlia

pinnata.

Treatments NPK g/sq.ft. M eans Treatments NPK g/sq.ft. M eans

0:00:00 82 0:00:15 92.3

15:00:00 87.7 15:00:15 97.7

20:00:00 87.7 20:00:15 98.7

25:00:00 92.7 25:00:15 98.7

30:00:00 82.3 30:00:15 94

0:15:00 85.3 0:15:15 94.3

15:15:00 85.7 15:15:15 96.3

20:15:00 92 20:15:15 98

25:15:00 97 25:15:15 106.3

30:15:00 92.7 30:15:15 89.7

Table: Analysis of variance table for plant height (cm)

S.V D.F S.S M .S F.value

Replications 2 42.700 21.350 0.2533

Treatments 19 2194.850 115.518 1.3704   NS

Error 38 3203.300 84.297

Total 59 5440.850

Coefficient of variation  =  9.92%

NS  =  Non Significant
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significant effect on plant height. Maximum plant height (106.3 cm) was recorded with 25g N, 15g P and 15g

K, while minimum plant height (82.0 cm) was recorded in control plot. The result is in agreement with the

finding of grad et al (1993), who conducted experiment on garlic. According to them application of N and /or

P also increased plant height

Number of leaves/plant

The data pertaining to the number of leaves per plant are given in Table-IV. Analysis of variance showed

that different doses of nitrogen alone and in combination with constant doses of phosphorus and potassium had

significant effect on number of leaves per plant. Maximum number of leaves (71.7) was recorded with 25g

N alone, while minimum number of leaves (47.7) was recorded in control treatment. The results are in

agreement with the findings of grad et al (1993) who conducted experiment on garlic (Peshawar Local).

According to them yield /ha was not right significantly different between plants from large and small cloves

but it was higher with than without fertilizer. 

Table IV: Effect of different nitrogen levels alone and in combination with constant doses of P and K on number of leaves per plant

of Dahlia pinnata.

Treatments NPK g/sq.ft. M eans Treatments NPK g/sq.ft. M eans

0:00:00 47.7g 0:00:15 60.0 a-g

15:00:00 56.0 c-g 15:00:15 67.0 abc

20:00:00 70.3 a 20:00:15 69.3 ab

25:00:00 71.7 a 25:00:15 60.7 a-f

30:00:00 54.0 d-g 30:00:15 55.7 c-g

0:15:00 49.3 fg 0:15:15 51.7 efg

15:15:00 57.0 b-g 15:15:15 61.0 a-f

20:15:00 67.0 abc 20:15:15 62.0 a-e

25:15:00 65.7 a-d 25:15:15 57.0 b-g

30:15:00 56.3 c-g 30:15:15 56.7 c-g

LSD value at 5% level of significance   =  12.49

M eans followed by similar letters are non significantly different from each other at 0.05 level of significance.

Table: Analysis of variance table for number of leaves /plant

S.V D.F S.S M .S F.value

Replications 2 109.900 54.950 0.9625

Treatments 19 2740.267 144.225 2.5263  **

Error 38 2169.433 57.090

Total 59 5019.600

Coefficient of variation  =  12.64%

**  =  Significant at 5% level of significance

Primary root length 

The data recorded on primary root length are given in Table-V. Analysis of variance showed that different

doses of nitrogen alone and in combination with constant doses of phosphorus and potassium had significant

effect on primary root length. Maximum primary root length (17.43 cm) was recorded with 25g N, 15g P and

15g K, while minimum root length (7.57 cm) was recorded with 20g N alone. As “P” helps in root

proliferation and “K” works as regulator. So optimum level of nitrogen with constant dose of P and K gave

maximum primary root length. 

Leaf area 

The data pertaining to the leaf area are given in Table-VI. Analysis of variance showed that different doses

of nitrogen alone and in combination with constant doses of phosphorus and potassium had significant effect

on leaf area. Maximum leaf area (26.99 cm²) was recorded for the plants supplied with 25g N, while minimum

leaf area (14.43 cm²) was recorded in control treatment. As N is the main component of chlorophyll, so it

increased the leaf area. The result is in agreement with finding of Fink (1982) . According to him fertilization

is probably the most important measure of yield. 

Root and stem ratio

The data recorded on root and stem ratio are given in TAble-VII. Analysis of variance showed that

different levels of nitrogen alone and in combination with constant doses of phosphorus and potassium had

significant effect on root and stem ratio. Highest root stem ratio (0.75) was recorded with 25g N alone, while
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Table V: Effect of different nitrogen levels alone and in combination with constant doses of P and K on primary root length (cm ) of

Dahlia pinnata.

Treatments NPK g/sq.ft. M eans Treatments NPK g/sq.ft. M eans

0:00:00 8.30 hi 0:00:15 8.47 ghi

15:00:00 8.93 ghi 15:00:15 11.80 d-g

20:00:00 7.57 i 20:00:15 11.24 e-h

25:00:00 8.83 ghi 25:00:15 14.43 a-e

30:00:00 7.73 i 30:00:15 10.13 f-i

0:15:00 9.17 f-i 0:15:15 8.57 ghi

15:15:00 10.03 f-i 15:15:15 10.50 f-i

20:15:00 14.70 a-d 20:15:15 12.37 c-f

25:15:00 16.47 ab 25:15:15 17.43 a

30:15:00 14.03 b-e 30:15:15 15.20 abc

LSD value at 5% level of significance  =  3.372

M eans followed by similar letters are non significantly different from each other at 0.05 level of significance.

Table: Analysis of variance table for primary root length (cm)

S.V D.F S.S M .S F.Value

Replications 2 2.757 1.378 0.3312

Treatments 19 542.231 28.538 6.8579    **

Error 38 158.133 4.16

Total 59 703.121

Coefficient of variation  =  18.06%

** = Significant at 5% level of significance.

Table VI: Effect of different nitrogen levels alone and in combination with constant doses of P and K on leaf area (cm ²) of Dahlia

pinnata.

Treatments NPK g/sq.ft. M eans Treatments NPK g/sq.ft. M eans

0:00:00 14.43 f 0:00:15 17.00 ef

15:00:00 17.20 def 15:00:15 20.67 c

20:00:00 24.40 ab 20:00:15 24.40 ab

25:00:00 26.99 a 25:00:15 25.27 ab

30:00:00 26.07 a 30:00:15 20.37 cd

0:15:00 16.77 ef 0:15:15 16.10 f

15:15:00 25.07 ab 15:15:15 22.23 bc

20:15:00 25.30 ab 20:15:15 25.07 ab

25:15:00 26.00 a 25:15:15 24.93 ab

30:15:00 22.43 bc 30:15:15 19.60 cde

LSD value at 5% level of significance   =  3.254

M eans followed by similar letters are non significantly different from each other at 0.05 level of significance.

Table: Analysis of variance table for leaf area (cm )2

S.V D.F S.S M .S F.value

Replications 2 20.091 10.045 2.5918

Treatments 19 887.505 46.711 12.0519  **

Error 38 147.281 3.876

Total 59 1054.876

Coefficent of variation  =  8.94%

**  =  Significant at 5% level of significance.

Table VII: Effect of different nitrogen levels alone and in combination with constant doses of P and K on root and stem ratio of Dahlia

pinnata.

Treatments NPK g/sq.ft. M eans Treatments NPK g/sq.ft. M eans

0:00:00 0.67 ab 0:00:15 0.17 d

15:00:00 0.48 bc 15:00:15 0.25d

20:00:00 0.47 c 20:00:15 0.23 d

25:00:00 0.75 a 25:00:15 0.22 d

30:00:00 0.22 d 30:00:15 0.19 d

0:15:00 0.51 bc 0:15:15 0.07 d

15:15:00 0.57 abc 15:15:15 0.09 d

20:15:00 0.66 abc 20:15:15 0.06 d

25:15:00 0.47 bc 25:15:15 0.08 d

30:15:00 0.51 bc 30:15:15 0.06 d

LSD value at 5% level of significance   =  0.1956

M eans followed by similar letters are non significantly different from each other at 0.05 level of significance.

Table: Analysis of varience table for root and stem ratio

S.V D.F S.S M .S F.value

Replications 2 0.031 0.016 1.1618

Treatments 19 3.033 0.160 11.8221  **

Error 38 0.513 0.014

Total 59 3.577

Coefficent of Variation  =  34.21%

**  =  Significant at 5% level of significance



31Am.-Eurasian J. Sustain. Agric, 1(1): 25-31, 2007

lowest root stem ratio (0.06) was recorded with 30g N, 15g P and 15g K. The higher root stem ratio showed

that N alone encouraged vegetative growth i.e. stem, branches and leaves, while the bulb growth was restarted

due to unavailability of phosphorous. The lowest root stem ration showed that the difference between root and

stem is less, because the nitrogen is applied with phosphorus and potassium. The results are in agreement with

the findings of Tariq (1998) who found  the effect of different nitrogen levels alone and is combination with

constant doses of phosphorus and potassium on  iris germanica

Conclusions

The soil of the experimental plot was deficient in NPK. Application of NPK significantly affected the

growth parameters. Nitrogen alone encouraged  vegetative growth i.e number of  leaves /plant ,leaf area , root:

stem ratio and delayed flowering. Combine application of  N,P and K at the rate of 25g ,15 g  and 15 g  gave

the best results generally.

Recommendations

Nitrogen  alone  encouraged vegetative growth .Excess of nitrogen delay ed flowering.

The fertilizer combination of NPK  at the rate of 25:15:15 g /sq.ft improved the overall performance of

Dahila. Therefore this fertilizer  combination is recommended for Dahila growers under the agro climatic

condition of Peshawar.
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