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Effect of different levels of nitrogen and phosphorous on some physiological and
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ABSTRACT

To evaluate the effect of different levels of nitrogen and phosphorous on some physiological and morphological traits of
golden rod (Solidago canadensis L.) a split plot experiment carried out based on randomized complete block design with
three replications in Research Farm of Shahrekord University. Nitrogen fertilizer at four levels of (0, 50, 100 and 150 kg/ha)
as main factor and phosphorous fertilizer at three levels (0, 50 and 100 kg/ha) were used as subsidiary factor. Results
showed that different levels of nitrogen, phosphorous and their interactions had a significant effect on growth indices such as
shoot fresh and dry matter, leaf area and flower flavonoid content. Also, nitrogen and phosphorous application showed a
significant effect on flowering time and flowering duration. Increasing in nitrogen and phosphorous levels, caused early
flowering and increased flowering period in treatments as the best results observed in 150 kg/ha accompanied with 100
kg/ha of nitrogen. Generally, in order to obtain the maximum growth indices in same conditions, application of nitrogen in
150 kg/ha with phosphorous in 100 kg/ha can be suggested for golden rod cultivation as an ornamental and medicinal plant.
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Figuer 1. Solidago canadensis L.
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Table 1. Physical and chemical properties of the soil
of experiment.

Soil texture Silty clay loam
EC 0.95 dS/m
pH 8.04
Total nitrogen 0.078%
Phosphorus Total 16.11 mg/kg
Available potassium 202.5 mg/kg
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Table 2. Results of variance analysis effect of nitrogen and phosphorus on some traits of golden rod.
Source Mean of squares
of df Shoot fresh Shootdry Leaf  Total Flower Flower  Flowering Flowering

variation weight weight area Chl carotenoid  flavonoid time duration Shoot N Shoot P
Block 2 3.97 0.61 934  0.550 0.062 0.084 1 8.69 0.0646 0.00000438
N 301297.097 361267 71.82° 55737 1.534 0.121° 81.138"  97.92° 02187 0.00353"
P 2 36834 121.58"  24.18° 47™ 0.125™ 0.796" 31.08" 20.52°  0.0589°  0.00147"
PxN 6 152.88" 25.58"  14.09" 248" 0.167™ 0.678" 13.86" 2.89"  0.0234™ 0.000399™
Error 22 3.74 0.55 241 1.55 0.0504 0.036 1.27 1.93 0.0144  0.000364
CV(%) 2 2.06 4.9 3.93 6.71 3.27 1.14 2.28 3.32 6.37
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ns, *, **: Not-significantly difference, significantly difference at 5 and 1 percent level of probability, respectively.
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Table 3. Mean comparisons effect of nitrogen and phosphorus on some traits of golden rod.

Nitrogen fertilizer

Phosphorus fertilizer (kg/h)

(kg/h) 0 50 100 Mean
0 71.837 72.80" 98.88 % 81.17°¢
50 92.35¢ 96.47¢ 92.18° 98.66°
Shoot fresh weight (g) 100 100.04 ¢ 98.05% 104.85° 100.98°
150 106.09° 107.58"° 114.87° 109.51°
Mean 92.58° 93.72° 102.69*° -
0 22.21¢ 25.30;' 35.863 27.79¢
. 50 33.90°¢ 35.86 35.38 35.05°¢
Shoot dry weight 100 31.57° 37.54¢ 41.58" 38.88"
© 150 41.33° 41.07° 46.22° 42.87°
Mean 33.74° 34.94° 39.76° -
0 26.22°¢ 28.78F 29.244 28.08¢
Leaf area 50 31.25 d; 31.76 : 30.12‘f 31.04bc
(cm?) 100 31.81° 31.49 34.81" 32.7°
150 31.20% 34.13% 38.98° 34.77°
Mean 30.76° 30.90° 33.29° -
0 27.673° 28.017°¢ 29.169 % 28.289°¢
Total chlorophyll 50 31.75 C.d 31.470: 31.540° 31.586:
(mg/e ) 100 30.661 © 32.004 34.271° 32313
/e 150 34.659° 34.056™ 34.457° 34.390°
Mean 31.188° 31.386% 32.359° -
0 5.56 © 63" 5.96 5.94°
. 50 6.43° 5.13¢ 55° 5.68°
Flavonoid flower 100 636° 546° 586% 594
(% dry matter) 150 6.26 6 b 546" 591°
Mean 6.15° 5.72° 57° -
0 105.6 104.6 ° 97.6 ¢ 102.6°
Flowering 50 101‘3(1h 98 ode 99 dd 99.4°
. 100 97.6 % 99.3° 97.3% 98.1°¢
(Days after planting) 150 96.6 95t 94.6 ¢ 95.4 ¢
Mean 100.3 ° 99.2° 97.1°¢ -
0 56.3 & 556" 60 %f 5734
. 50 58.3 °f 57.6 & 60.6 © 58.8°¢
Flowering 100 62 62.3 b 62.3 622°
duration (Days) 150 64.4% 633 66° 646
Mean 60.3° 59.7° 62.2° -
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Same letters in each column represent no significant difference at 5% probability level based on LSD test.
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Figure 2. Mean comparison effect of nitrogen on flower carotenoid content in golden rod.
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