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Effect of sulfuric acid and biofertilizers on camazulene, essential oil content and
guantitative characteristics of Chamomile (Matricaria chamomilla L.)
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ABSTRACT

Chamomile is a valuable medicinal plant, with several therapeutic applications. To investigate the effects of sulfuric
acid (0, 4, 5 and 6 L.ha®), biological nitrogen fertilizer (non application and application) and b|olog|cal phosphorous
fertilizer (non application and application) with three replications an experiment was conducted in Ramin Agriculture
and Natural Resources University of Khuzestan (2013-2014). The best level of sulfuric acid in all traits was five L.ha"

! and beyond it were obvious negative effects of sulfuric acid. Also, nitrogen and phosphorus biological fertilizers
application increased traits. The most quant|t¥ of all investigated traits mcluded the number of flowers per square
meter (805), flower fresh weight (3705 Kg.ha™) and drled flowers (741 Kg.ha™®), harvest index (% 27.6), essentlal oil
percentage (% 0.88), essential oil yield (4 50 ml.m?), plant height (65.10 cm), seed yield (147.17 Kg.ha) and
chamazulene percentage (14.06) observed in application of nitrogen and phosphorus biological fertilizers + sulfurlc
acid (5 L.ha™). The lowest quantit %/ of number of flowers per square meter (503), flower fresh weight £3104 Kg.hah),
dried flowers weight (620 Kg.ha™), essentlal oil percentage (% 0.47), essential oil yield (2.07 ml.m™), plant height
(40.60 cm), seed yield (120.43 Kg.ha®) and essential oil chamazulene percentage (13.61) obtained in non-application
of nitrogen and phosphorus biological fertilizers plus + sulfuric acid (6 L.ha™). In general, the best qualltatlve and
quantitative yield showed in application of nitrogen and phosphorus bio-fertilizers plus + sulfuric acid (5 L.ha™).

Keywords: Flower yield, harvest index, medicinal plant, secondary metabolite.
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Table 1. Statistics weather during experiment (2013-2014)

The average The average Rainfall Total Minimum  Maximum
Month minimum maximum (mm) Evaporation ~ Moisture Moisture
temperature (C)  temperature (C) (mm) (%) (%)

21 Nov - 20 Dec 10.5 205 9 65.5 46 89
21 Dec - 19 Jan 6.9 16.3 88 43.7 56 93
20 Jan - 18 Feb 8.6 194 47 77.9 44 90
19 Feb - 20 Mar 134 26.2 35.3 139.6 32 83
21 Mar - 20 Apr 16.7 30.4 325 239 23 72
21 Apr - 21 May 24.2 38.7 1 362.4 17 51

ialejl 46,50 S oo 5 (Su5d sla Ty ¥ Jgor
Table 2. Soil physic-chemical properties of experimental site

Soil physic-chemical properties

Depth of soil (cm)

0-30 30-60
EC (ds m-1) 3.6 2.8
pH 7.4 7.7
Absorbable Nitrogen (%) v 0.05 0.04
Absorbable Phosphorus (Mg.kg™) 7.2 6.4
Absorbable Potassium (Mg.kg™) 214 167
O.M (%) 0.76 0.52
Bulk density (Mg.m-3) 1.21 1.31

Soil texture: Silt clay
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Figure 1. Mean comparison of flower dry and fresh weight under different levels of sulfuric acid
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Table 3. Mean square of analysis of variance of traits of Matricaria chamomilla L.

Mean square
S.0.Vv df Flower  Flower fresh  Flower dry Essential ~Essential Harvest ~ Bush P
numbers  weight _ weight ol oilyield CMAMAZUENe Tinge,”  pejghy  Seedvield

Replication 2 2067 36.02 144 0.004™  0.03" 0.002™ 0.16" 0.16™ 0.48
Nitrogen Bio-fertilizer 1 66884  511500.52" 20460.02”  0.006" 5.80" 034" 68.16" 128754 192027
Phosphorus Bio-fertilizer 1 23355.36" 266859.19 10674.37"  0.071" 461" 0.19° 18507 54405 72230
Sulfuric acid 3 62340.24” 123717.747 4948717  0.065~ 1947 0.03” 18217 112367 199107
Nitrogen Bio-fertilizer x Phosphorus Bio-fertilizer 1 71348347 62568527 2502747 00077 2477 0277 17767 27.307  106.217
Sulfuric acid x Nitrogen Bio-fertilizer 3 4103357  11396.02"  455.84” 0.062"" 0.05™ 0.08" 6.78" 176" 10.79”
Sulfuric acid x Phosphorus Bio-fertilizer 3 12502.23"  1462.80" 5851 0.068" 0.01" 0.04" 6.79" 348" 8.66"
Sulfuric acid x Nitrogen Bio-fertilizerx Phosphorus Bio-fertilizer 3 3919.897 5952247 238097 00727 0157 0.06" 1187 078" 27.137
Accessory error 30 11.94 7.64 0.31 0.005 0.006 0.008 0.06 0.13 0.08
Coefficient of variation (%) 12.47 14.84 11.27 10.11 10.61 9.21 1154 11.74 9.62

el 3905 o e g s )00 g dus o) slas Jleis| mdan )0 0g o sixe baums lid S5 A ns g 5

** * ns: Significantly differences at 1 and 5% of probability levels and non-significant, respectively.
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Table 4. Mean comparison of Nitrogen Bio-fertilizer X Phosphorus Bio-fertilizer X Sulfuric acid interactions

Nitrogen : . Flower Flower Essential Essential Harvest ~ Bush Seed
Bio- Phosphotus Bio- SUITUIIC ymbers  fresh weight | FIOWEr Ay - “gil " oil yield CNamazulene: “iney™ peight  yield
fertilizer iliz i (m?) (kgiha) Wit (ka/ha) opvveigny (miimd) (0 %) (cm) _ kg/ha)
0 51398 ] 315333 0 63067 o 051 ef 237 1 1370 cd 2043 i 42 n 12140 n
Non anplication 4 liters 71007 ¢ 320333 k 64067 k 056 d 270 fy 1380 ¢ 2107 h 4407 m 12527 K
P 5liters 742.40 b 325200 i 65040 i 059 d 303 e 1384 bc 2233 g 4547 | 127.10 i
N it 6 liters 503.05 K 310400 p 620.80 p 047 f 207 j 1361 d 2313 f 40.60 o 120.43 o
on application 0 56140 gh 317733 n 63547 n 052 e 250 hi 1402 a 2107 h 4753 k 12410 I
Aoplication 4 liters 607.33 f 330233 h 66047 h 057 d 273 fg 1403 a 2267 g 4923 i 13033 h
PP 5liters 612.33 f 334833 g 669.67 g 064 c 310 de 1405 a 23.27 ef 5213 g 135.37 f
6 liters 556.47 h 319233 | 63847 | 049 ef 250 hi 1396 ab 2007 i 44.13 m 12353 m
0 56443 g 321733 ] 64347 ] 052 € 2.63 gh 1408 a 2233 g 5050 h 126.10 ]
Non anplication 4 llters 61143 f 340267 e 68053 e 058 d 323 d 1405 a 2363 e 5337 f 13317 g
PP 5liters 7424 b 344733 d 68947 d 063 c 28 g 1407 a 2447 d 5527 e 14013 e
Aoplication 6liters 541.43 i 3182.33 m 63647 m 049 ef 323 d 1402 a 2120 h 48.40 j 13350 g
PP 0 70183 d 3501.67 ¢ 70033 c 076 bc 359 ¢ 1400 a 2520 ¢ 58.23 ¢ 142.10 ¢
Aoplication A iters 7451 b 355533 b 71107 b 085 a 417 b 1406 a 2633 b 6083 b 14530 b
PP 5liters 80573 a 370567 a 74113 a 088 a 450 a 1406 a 2767 a 6510 a 147.17 a
6liters 691.93 e 3372.33 f 67447 f 069 b 218 d 1402 a 2227 g 56.33 d 141.27 d

55105 0 b a0 O e 50 (5500 sre (g ylel ST gt 12 00 luwed slol > b sl Sile
Means with similar letters in each column are not significantly different at 5% level.
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