Archived at http:/fwww.orgprints.org/4700

6" IFOAM- Asia Scientific Conference
"Benign Environment and Safe Food"
7" 11™ September 2004. Yangpyung / Korea

6" IFAOM-Asia
Scientific Conference

“Benign Environment and Safe Food”

7" — 11" September 2004
Yangpyung / Korea

Organized by

Yangpyung county,
Research Institute of Organic Agriculture / Dankook Univ.
Korean Organic Farmers Association

Supported by

Ministry of Agriculture and Forestry ,
Rural Development Admistration,
Korea National Tourism Organization,
Kyonggi Province
Natioal Agricultural Cooperative Federation



6" IFOAM- Asia Scientific Conference
"Benign Environment and Safe Food"
7" 11™ September 2004. Yangpyung / Korea

Gender Imbalance In Agricultural Policymaking Bodies 383
A New Concept in Consumer - Producer Cooperation 394
Experience of Peermade Development Society in Organic Production and Marketing 397

Organic products, social qualities with equal and fair trade its constrain and future
Why organic farming is necessary. 401

Opportunities and Strategy for Promotion of Non Certified Organic Farming in the Drylands of India -----

407
Organic Market Development 415
Status of Marketing of Organic Products in Mountain region of Uttaranchal, India 420
Organic Bazaar - a local marketing initiative — Our experience in Thiruvananthapuram City, Kerala,
India 433
Organic Bazaar: A New Concept in Comsumer-Producer Cooperation : Society
for Equitable Voluntary Actions 438
Organic Farming of Medicinal Plants and Alternative Marketing 442
Integrated Dryland Weed Control in Nature Farming Systems 455
Organic Cultivation of Vanilla : Varanashi Method 466
Response of organic mulching practices on weed management and yield of cotton 473
The practice of organic tea in China 477

Organic production of German Chamomile (Matricaria chamomilia L.) intercropped with Pot Marigold
(Calendula officinalis L.)— 481

Searching for Potential Biopesticides against yellow vein mosaic virus disease of Okra—---------------- 489

Crop protection in Organic Vegetables farming through the use of Melia azedarach
A field experiment on efficacy of Melia azedarach to cabbage aphid (Brevicorinae brassicag)---------- 497

Effcct of Integrated Nutrient Management on the Growth and Yield of Finger Millet 501

Sustainable Organic Groundnut- Wheat production technology in drought prone arca-Saurashtra, Gujarat,
India 507

Incidence of Shot Hole Borer (Xyleborus fornicatus Eichhoff) damage in Tea as Influenced by Organic
and Conventional Crop Management Systems 524

xviil



6" ITFOAM- Asia Scientific Conference
"Benign Environment and Safe Food"
7 — 11" September 2004. Yangpyung / Korea

Organic production of German Chamomile
(Matricaria chamomilla L.) intercropped with Pot
Marigold (Calendula officinalis L.)

M. Jahan and A. Koocheki
Contribution from the College of Agriculture, Ferdowsi University of Mashhad.

Abstract : Effects of organic production of German Chamomile intercropped with Pot Marigold,
on agronomic criteria and chemical composition of German Chamomile was studied in a split
plot design with three applications. Treatments were four levels of animal manure (0, 30, 40 and
50 tons/ha) as main plots and five seeding ratio of German Chamomile with Pot Marigold
(100:0, 75:25, 50:50, 25:75 and 0:100) as sub plots. Results showed that animal manure has no
effects on total dry matter of Matricaria chamomilla. However with decreasing proportion of
seeding rates of German Chamomile in the mixture, leaf area, total dry matter yield and seed
yield of German Chamomile was reduced. Chamazulene content of essential oil was affected by
leaf arca and seed yield. Seeding ratios of 50:50 or 25:75 were the most promising seeding rates
in terms of Chamazulene content.

Keywords: Organic farming; Matricaria chamomilla; Calendula officinalis; Chamazulene;
Manure.

Introduction

German Chamomile is one of the old medicinal plants and it has been used by humans since the
Roman era (4). Since the fifteen century, its beneficial essential oil has been recognized and
widely used (2). Overutilization in natural habitats has been severe and therefore for the last few
decades cultivation of these plants in many European countrics including Finland, Czech,
Slovenia, Germany and Greek has been practiced. German Chamomile has not been produced
widely under cultivation in Iran. However In natural habitats, different species of German
Chamomile are grown but German Chamomile is the most widespread (3). Rechinger (11) has
reported the natural distribution area of this species as Iran, Pakistan, India, China and Japan.
Essential oils of German Chamomile are mainly of terpenoids, or terpenoid based compounds (1,
5). However the medicinal significant of German Chamomile is due to compounds such as & -
bisabulol, Cineol, Maricarin, Matricin and Chamazulene, the most important of which is
Chamazulene. Matricin is a predecessor of Chamazulene and its content is regarded as an index
for Chamazulene content. Essential oil 's content of German Chamomile is 0.24 to 1.9 percent of
fresh weight of the flowers. By proceeding the age of plants, the amount of essential oil and its
composition is changed (6). Environmental conditions also affect essential oil content and sunny
days enhance the amount of these compounds (7). Optimum temperature of 20 to 40 oC has
also been recorded for Chamazulene accumulation (9). Beginning of flowering period and in the
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second growth period Chamazulene content is higher (7, 8). Spring planting has been reported to
mprove Chamazulene content compared to autumn planting and tube flowers which consist
70% of the total flower weight contains higher essential oils (1). Nitrogen is important in
biosynthesis of essential oils and therefore nitrogen fertilizers have positive effects on these
compounds (10). However, in organic production systems these chemical are not allowed and
therefore the aim of this study was to find out how this medicinal plant responds to organic
farming systems in terms of quality and agronomic criteria.

Material and Methods

This experiment was conducted in experimental farm of the Faculty of Agriculture, Ferdowsi
University of Mashad, Iran in 2002-2003.Animal manure was applied in advance for further
decomposition and planting was carried out in early March. Seeds were mixed with saw dust for
a better uniformity of distribution in time of planting. An split plot with 3 replications in
complete randomized block arrangement was used with 0, 30, 40 and 50 tons/ha of animal
manure as mail plots and 5 levels of seed mixture ratio of 100:0, 70:25, 50:50, 25:75, 0:100 for
German Chamomile and Pot Marigold as sub plots. Plot dimensions were 8*%4 meters and seeds
were sown on both side of rows with 40 centimeter between rows and 8 centimeter within rows
for German Chamomile and 15 centimeter for pot Marigold. Weeding were done by hand as
required and all other practices were based on organic production procedures. Harvesting of
flowers was conducted when more than 50% of flowers were open. Factors such as flower vield,
total dry matter yield, leaf area, seed yield and Chamazulene content were determined.

Results and discussion

Results showed that application of animal manure had no effect on total dry matter yield (Fig 1).
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Figure 1. Effect of manure levels on German Chamomile dry matter yield
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Leaf arca index for German Chamomile was reduced by application of manure. Although this
parameter showed no particular trend in response to seed mixture ratio, but the highest value was
obtained in 50:50 seed mixture (Fig 2-a). However, total dry matter yield of German Chamomile
was significantly affected by seed mixture ratio (Fig 2-b), where the highest DM was obtained in
100:0 and the yield reduced was proportional to the reduction of seed in the mixture.
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Figure 2-a: Effect of Ratio in mixture of German Chamomile and Pot Marigold on German
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Figure 2-b: Effect of Ratio in mixture of German Chamomile and Pot Marigold on German

Chamomile dry matter yield
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In other words by reducing the proportion of seed of German Chamomile in the mixture, its DM
vield was reduced. This is not an unexpected case because by doing that, plant density is reduced
and hence dry matter yield. Seed weight was also showed the same trend in response to the seed
mixture ratio. In other words seed vicld of 100:0 was 2.5 times higher than seed yield in 25:75
ratio (Fig 2-¢). This has been reported for other plants in mixtures too (12, 13). However yield in
mixture is higher than in pure culture; due to better efficiency in utilization of resources (14).
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Figure 2-¢: Effect of Ratio in mixture of German Chamomile and Pot Marigold on German
Chamomile seed weight
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Chamazulene content was reduced by application of animal manure and there was no differences
between the amount of applied manure (Fig 3-a). By reducing the ratio of German Chamomile
seed in the mixture, Chamazulene content was significantly increased (Fig 3-b).

005

004 -

003 -

002 - b b

Chamazulene (%)
oy

001 -

0.00

0 30 40 30

Applied manure (tons ha™")
Figure 3-a: Effect of manure levels on Chamazulene content
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Figure 3-b: Effect of Ratio in mixture of German Chamomile and Pot Marigold on Chamazulene
content
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Figure 4 shows that by increasing dry matter yield, Chamazulene content were initially reduced
up to 0.02% (flower dry weight) and thereafter it was almost unchanged.
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Figure 4: Changes in Chamazulene content associated with German Chamomile dry matter yield

Leaf arca index showed a positive relationship with chamazulene content (Fig 5-a). However, at
leaf area index lower than 1.4, Chamazulene content was relatively constant. Seed yield showed
a negative relationship with Chamazulene content (Fig 5-b).
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Figure 5-a: Changes in Chamazulene content associated with German Chamomile Leaf Area
Index
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Figure 5-b: Changes in Chamazulene content associated with German Chamomile seed weight
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By comparing Figs 5-b and 2-b it appears that the effect of seed yicld on Chamazulene content in
comparison to the effects of leaf area index and total dry matter yield is more pronounced where
the factors which have a negative effects on seed yield, caused an increase in Chamazulene
content.
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