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Table 1. Some physicochemical characteristics of experimental soil

Soil bulk density PWP o ; Clay Silt Sand
(g.cm%) (%) FC (%) Soil texture (%) (%) (%)
1.55 9 21 Sandy loamy 10 22 68
(EC) H C(:);?gcr)];]c Nitrogen Phosphorus Potassium ((:;Iculirr)
(ds.m?) P (%) (mg.kg™) (mg.kg) g
(%) )
1 7.5 1.12 0.25 74.7 236 432
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Figure 1. Standard curve (absorption with atropine concentration at 470 nm wavelength)
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Table 2. Average water volume given each time, irrigation frequency, and total water volume given during
Chelidonium majus growth period for different irrigation treatments

Total water volume given during Irrigation average Treatment
plant growth period (l) frequency Average water volume given each time (I)
21.46 58 0.37 4 day
10.73 29 0.37 8 day
7.03 19 0.37 12 day
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Table 3. ANOVA of Chelidonium majus morphological traits affected by irrigation interval and
ammonium nitrate fertilizer

M.S.
Aerial Fresh Dry weight
S.0.V. df Root fresh  Rootdry  Aerial parts i y -g Root
. . . parts dry weight of of entire
weight weight fresh weight . . volume
weight entire plant plant
Irrigation interval (I) 2 2660.7"" 23.04™ 150.7™ 3.66™ 34817 24.88"™ 2310.7"
Ammonium nitrate - - - - -
. 128.7 ns 10.14 112.7 6.21 399.8 41.13 86.03 ns
fertilizer (N)
I xN 8 154.7" 6.16™ 38.06" 0.85" 209.51™ 453" 130.2"
Experimental error 45 62.75 1.55 15.15 0.31 72.2 1.90 55.62
C.V. (%) - 17.40 18.20 17.58 14.57 12.56 12.68 18.56

n.s., *, and **: non-significant and significant at 5 and 1% probability levels, respectively.
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Table 4. Means comparison of irrigation interval x ammonium nitrate fertilizer effects on some
Chelidonium majus morphological traits

o Aerial Aerial Fresh Dry weight
Irrigation . Root fresh  Root dry . . Root
interval Am r_nomum weight weight parts. fresh part.s dry W?Ight of of entire volume
nitrate weight weight entire plant plant
(day) (g.plant?)  (g.plant™?) (cmd)
(g.plant?) (g.plant?) (g.plant?) (g.plant?)
4 0 39.45 b-e 6.73 a-d 12.99 ¢ 2.08d 52.44 ef 8.82 cd 25f
4 45 45.02 b-e 5.57 b-d 19.53 bc 2.75cd 64.55 c-f 8.33d 36.33 a-f
4 60 48.16 a-e 5.58 b-d 19.06 bc 3.55 b-d 67.22 b-f 9.13 b-d 44 a-f
4 75 54.26 a-d 7.79 a-d 27.94 ab 4.07 bc 82.21 a-d 11.86 a-d 49 a-d
4 95 50.9 a-e 95a 26.33 ab 4.24 e 77.24 a-e 13.74a 49.66 a-c
8 0 68.92 a 5.12 cd 21.67 bc 3.33 b-d 90.59 ab 8.45 cd 54.33a
8 45 45.16 a-e 9.45a 24.1 a-c 3.64 b-d 69.26 a-f 13.09 ab 48.33 a-e
8 60 47.42 a-e 8.86 a-c 24.36 a-c 3.65 b-d 71.79 a-e 12.51 a-c 51.33 ab
8 75 62.25 ab 9.03 ab 24.69 a-c 457b 86.94 a-c 13.6a 54a
8 95 59.37 a-c 7.45 a-d 33.54a 6.44 a 9292 a 13.98 a 53.33a
12 0 32.21de 4.52d 20.36 bc 3.24 bd 52.57 ef 7.77d 30 b-f
12 45 34.33 de 4.25d 18.08 bc 3.54 b-d 52.41 ef 7.79d 28.33 c-f
12 60 28.7e 5.36 b-d 16.66 bc 3.91 be 4536 f 9.27 b-d 26 ef
12 75 293¢ 6.22 a-d 22.84 a-c 4.02 be 52.15 ef 109 a-d 26 ef
12 95 37.12c-e 7.35a-d 19.83 bc 4.4 bc 56.95 d-f 13.75a 27 d-f
In each column, means with common letters are in the same statistical group at 5% probability level (Tukey test).
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Table 5. ANOVA of Chelidonium majus root or aerial parts alkaloid content affected by
irrigation interval and ammonium nitrate fertilizer

M.S.
S.0.V. d.f. : i :
Root alkaloid content Aerial parts alkaloid content
Irrigation interval (1) 2 2.98™ 0.65™"
Ammonium nitrate - -
. 4 0.26 0.11
fertilizer (N)
I xN 8 0.04™ 017"
Experimental error 45 0.005 0.002
C.V. (%) - 6.01 9.04

**: significant at 1% probability level.
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Table 6. Means comparison of irrigation interval x ammonium nitrate fertilizer on some
Chelidonium majus traits

Irrigation interval . . Roots alkaloid content Aerial parts alkaloid content
Ammonium nitrate
(day) (mg.g* DW) (mg.g* DW)
4 0 0.39f 0.409 e-g
4 45 0.75e 0.278 gh
4 60 1.04c 0.697 ¢
4 75 0.80 de 0.221h
4 95 0.85 c-e 0.267 gh
8 0 1.01 cd 123 a
8 45 1.52 ab 0.383 fg
8 60 1.55a 0.619 cd
8 75 1.30b 0.918 b
8 95 1.49 ab 0.665 ¢
12 0 1.52 ab 0.355 gh
12 45 1.72a 0.55 cde
12 60 1.68 a 0.643 cd
12 75 1.63 a 0.663 ¢
12 95 1.58 a 0.508 d-f

In each column, means with common letters are in the same statistical group at 5% probability level (Tukey test).
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Abstract

Chelidonium majus L. has a special place among medicinal plants with its alkaloid and
extensive pharmacological properties. To investigate the effects of irrigation interval and
ammonium nitrate on some of this medicinal plant properties, a factorial experiment was
conducted in a completely randomized design with three replications in the research greenhouse
of the Faculty of Agricultural Sciences, the University of Guilan, in 2017. The experimental
factors included irrigation interval at three levels of 4 (I11), 8 (12), and 12 (I3) days and
ammonium nitrate at five levels of 0 (NO), 45 (N1), 60 (N2), 75 (N3), and 95 (N4) kg.ha. The
ANOVA results showed that the interaction of irrigation interval and nitrogen fertilizer was
significant on root fresh weight, fresh and aerial parts dry weight, total dry weight, and root
volume at 5% probability level and root dry weight, total fresh weight, and alkaloid content of
roots or aerial parts at 1% probability level. The highest root fresh weight (68.92 g.plant™?) was
obtained in the 12NO treatment. Also, the highest aerial parts fresh weight (33.54 g.plant?) and
total plant fresh weight (92.92 g.plant™) were observed in the 12N4 treatment. The highest root
(1.72 mg.g* DW) and aerial parts (1.23 mg.g* DW) alkaloid content was obtained in the I3N1
and 12NO treatments, respectively. Overall, the 8-day irrigation interval with increasing the
fertilizer amount and 12-day irrigation interval with less fertilizer amount (0-60 kg.ha?)
treatments could be recommended in the production of Ch. majus under greenhouse cultivation,
respectively in terms of yield and different parts alkaloid content.

Keywords: Alkaloid, Chelidonium majus L., root weight, nitrogen.
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