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ABSTRACT

In order to investigate the effects of nitrogen fertilizer on quantitative and qualitative traits of Dracocephalum
kotschyi Boiss, a field experiment was conducted in the Research Field of Tarbiat Modares University during 2018
growing season. The experiment was performed at three replications in a completely randomized blocks design. The
experimental treatments included eight nitrogen fertilizer amounts (0, 50, 100, 150, 200, 250, 300 and 350 kg
Nitrogen/ha). Urea as nitrogen fertilizer and the seedling of Fereydun Shahr as ecotype were used. The results
showed that the maximum height (29.63 cm) was obtained from the application of 136.6 kg N ha™. The highest total
fresh weight was observed with 2966 kg ha™ from the application of 126.8 kg N ha™. The highest stems and leaves
fresh weight was produced by using 112.69 and 162.69 kgNha™, respectively. Application of 112.69 and 126.5 kg N
ha had the highest total flavonoid (7.69 pmol/g of fresh leaf weight) and essential oil yield respectively. Because the
purpose of cultivating medicinal plants to produce essential oil yields, therefore, the recommended amount of
nitrogen to achieve maximum essential oil yield for D. kotschyi is 126.5 kg ha™.

Keywords: Anthocyanin, Dracocephalum kotschyi Boiss, endangered, essential oil yield, flavonoid, nitrogen.
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Table 1. Farm soil physicochemical properties

Depth Clay Silt  Sand soil H EC N (%) P K Organic On:gititglrc

of soil %) %) (%) texture P (dSm™) ° (mogkg™  (mgkg?)  carbon (%) (%)
0-30 5 24 82 loam sandy  7.91 0.063 294 440 0.68 177
30-60 5 24 82 loam sandy ~ 7.95 0.044 459 407 0.41 0.51
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Figure 1. Standard curve of total leaf protein (OD = Optimal optical density)
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Table 3. Results of variance analysis effect of nitrogen on some traits of D. kotschyi

Mean Squares

Source of variation df

Height Total fresh weight Stem fresh weight Leaf fresh weight RWC
Block 2 3.38ns 517760ns 220027ns 104585ns 80.3ns
Nitrogen 7 22.49™ 929807" 321973 190338" 423.4™
Error 14 2.82 179631 58271 53753 76
CV (%) 7 18 20 19 12

Aoy Sy g gy el mhaw (o s cre Dglds g lo cire gldl 995 3 4y sk g 5 NS
ns, *, **: Non-significant and significantly differences at 5% and 1% of probability level, respectively.
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Figure 2. Mean comparison effect of nitrogen on plant height of D. kotschyi
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Table 3. Mean comparison effect of nitrogen on relative water content (RWC), total protein, fresh weight of leaf and
stem of D. kotschyi

Nitrogen levels Stem fresh weight Leaf fresh weight RWC Leaf total protein
(kg ha) (kg ha™) (kg ha™) (%) (ug ml?)

No (12.69) 845h 1000bc 83.1ab 500c

Nso (62.69) 1423a 1500a 79.2a-C 708a

Nigo (112.69) 1543a 1356ab 86.3a 556bc

Niso (162.69) 1327a 1504a 78.8a-C 656ab

N2oo (212.69) 1453a 1188a-c 68.2cd 712a

Naso (262.69) 1457a 1245a-c 55.3d 650ab

Nago (312.69) 855b 936¢ 67.0cd 620a-c

N3so (362.69) 765b 845¢ 56.4d 700a
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Means with the same in each column are not significantly different at 1% probability level for stem fresh weight, RWC and leaf total protein and at 5%

for leaf fresh weight.
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Table 4. Results of variance analysis effect of nitrogen on some qualitative traits of D. kotschyi

Mean Squares

= o — = ] o _

= 53 5 = = = = 3

Source of variation  df 85 s £ s o g 58 2 z 55

b =5 =2 8 S S g ° 8

S 5 o £ o > < -3 S [} = o

| o L 7] c = = = =

w < w < S 5 (3]

Block 2 40706ns 0.029ns 0.47ns 0.00002ns 0.011ns 0.42ns 0.009ns 0.44ns

Nitrogen 7 17500 0.180™ 13.93" 0.00024™ 1.019™ 5.58" 0.158" 7.28"
Error 14 5458 0.029 0.31 0.00005 0.036 0.15 0.056 0.33
CV (%) 12 12 9 17 3 4 15 5

Q)0 S gy Jlei ! s jo ls g Sl g o s Dglis 99 o Ay i

sk NS

ns, *, **: Non-significant and significantly differences at 5 and 1% of probability level, respectively.
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Table 5. Mean comparison effect of nitrogen on biochemical traits of D. kotschyi

Nitrogen levels Chlorophyll a Chlorophyll b Total chlorophyll Anthocyanin Total flavonoid
(kg ha'h) (mg/gF.W) (mg/gF.W) (mg/gF.W) (umol/gF.W) (umol/gF.W)
Ng (12.69) 8.8e 1,3bc 10.1d 0.036bc 6.15¢
Nso (62.69) 9.9c 1.7ab 11.6b 0.040bc 7.46ab
N1gg (112.69) 11.8a 1.7a 13.6a 0.043bc 7.69a
N1s0 (162.69) 9.0de 1.5a-c 10.5cd 0.041bc 7.22b
Nago (212.69) 9.6¢d 1.5a-c 10.5cd 0.041bc 7.22b
N,so (262.69) 9.0de 1.3bc 10.4cd 0.061a 6.44c
Na3gg (312.69) 7.4f 1.3c 8.7¢e 0.046b 7.64a
N3s0 (362.69) 11.0b 1.8a 12.8a 0.032c 7.57a

25 IS 938l 5 il (5 Jds)l @ edo)lS sl aops S Jleiol g 53 ()5S S5l (gt 2 50 S e By b lagnSile

Wb el sl oy gy Jleiol b

Means with the same in each column are not significantly different at 1% probability level for Chlorophyll a, total chlorophyll, anthocyanin and total

flavonoid and at 5% for chlorophyll b.
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Figure 4. Means comparision effect of nitrogen on essential oil percentage of D. kotschyi
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Figure 5. Mean comparison effect of nitrogen on essential oil yield of D. kotschyi.
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Table 6. Correlation coefficients between studied traits of D. kotschyi under different levels of nitrogen fertilizer.
Traits A B C D E F G H | J K L M
Height (A) 1.00
RWC (B) 0.65™ 1.00
Total frsh weight (C) 0.83™ 0.37™ 1.00
Leaf fresh weight (D) 0.83" 0.50™ 0.95™ 1.00
stem fresh weight (E) 0.78™ 0.25™ 097" 084 1.00
Leaf total protein (F) -0.10™ -0.54"™ 0.21"™ 0.17"™ 0.23™ 1.00
Essential oil percentage (G) 0.82" 0.31™ 0.80" 0.87" 0.69™ 0.27™ 1.00
Essential oil yield (H) 0.86™ 0.31™ 0.95™ 0.93™ 0.90™ 0.25™ 0917 1.00
Anthocyanin (1) 0.19® 031" 033" 0.24™ 037™ 009 029  034™ 1.00
Total flavonoid (J) 0.36™ 0.03® 0.11™ 0.08™ 0.12" 047" 036™ 023  -033° 1.00
Chlorophyll a (K) 0.35™ 0.18® 0.28™ 0.19® 0.32" 0.07™ 011™  036™  -033°  035° 1.00
Chlorophyll b (L) 021" 0.05™ 0.21™ 0.14™ 0.24™ 0.48™ 012™ 027  -058® 063 084" 1.00
Total Chlorophyll (M) 035" 0.16™ 0.29™ 021" 0.34™ 0.13® 013® 037  -034® 039" 099" 087" 100

Do )d S gty Jlil s jo s s (Ko 9 (Sion pac

s NS

ns, *, **: No correlation, and a significant correlation in the level five and one percent, respectively.
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