Effect of Different Fungal filterates and spores on Meloidogyne incognita under Laboratory and Greenhouse conditions
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ABSTRACT

Thirteen antagonistic fungi were isolated from naturally infested soil with nematodes, purified, identified and grown on
Gliotoxin fermentation medium. The grown isolates were sterile- filtered to remove fungal biomass and the filtrates were placed into 24- well plates to test their effects on the hatch of Meloidogyne incognita egg-masses
Also, effects of these filtrates and sporse of the used thirteen antagonistic fungi were evaluated in greenhouse test on the reproduction of M. incognita and the growth of soybean Giza 35 .
Meloidogyne incognita egg- masses hatch ranged from 25.7% when using Arthrobotrys oviformis to 98.3 when using Trichoderma harzianum compared with untreated control. Greenhouse application with fungal filtrates ranged from zero for several filtrates against juvenile of root-knot in soil, number of galls and egg- masses on soybean roots to 4500 juvenils, 437 galls and 288 egg-masses for Gliocladium penicilloides Applications with fungal spores ranged also from zero to 5567 juvenils, 236 galls and 141 egg-masses for the same fungi. The response of shoot and root weights and lengths differs among the treatments.
Key Words: Antagonistic fungi: M. incognita, fungal filterates. 
INTRODUCTION
Plant parasitic nematodes account, world wide, for an average estimated by 10- 20% yearly loss of agricultural products, including food and industrial crops (Lamberti 1981). Their control was achieved in the past through crop rotation. The world increasing demand for food and the structural changes of rural societies and production techniques, requiring continuous cropping systems over thousands of feddans, provided the best conditions for nematode uncontrolled multiplication and spread.

Plant parasitic nematodes can be moved by water, wind, animals and phytoparasitic species, including vectors of plant viruses as were even found in irrigation waters and canals (Roccuzzo and Ciancio 1991).

Further studies revealed that a wide diversity of microbial antagonists to nematodes exist, including, actinomycetes, bacteria, a cquatic fungi and endoparasitic Hyphomycetes (Kerry 1990).
The present work was conducted to screen some antagonistic soil microorganisms from the agro-ecosystem and evaluate their influences as bio-control agents in controlling M.incognita to reduce the use of hazardous nematicides. 
MATERIALS AND METHODS
Nemotode stock culture:

Meloidogyne incognita race 3 (Kafoid and White) stock culture was initiated from well identified single egg- masses which were collected from galled tomato roots. The fresh egg- masses were then propagated on tomato seedlings (cv. Supper marmand) cultivated in sterilized soil. The pure culture of M. incognita was then maintained in greenhouse.

Thirteen antagonistic fungi were isolated from naturally infested soil with nemetodes, purified and identified by Dr. El-Zawahry-Aida, Professor of Plant Pathology, Faculty of Agriculture, Assiut University. The identified microorganisms were as follow :
Arthrobotrys diliformis, A. oligospora, A. oviformis A. superba, Cheatomium bostricoyds, Dactylaria thaumesia, Dactylella brochopaga, Gliocladium pencilloids, Nematoctonus concurrens, Trichoderma harzianum, T. vividi, Trichothecium globosporum var. globosporum and Trichothecium pravicovi.
They were grown separately on gliotoxin fermentation medium to renew and assure supply of spores and filtrates and were tested under laboratory and greenhouse conditions.

Fungal culture spores:
Thirteen antagonistic fungal isolates were grown on gliotoxin fermentation medium (Dextrose 25 gm, Agar 20gm Ammonium tartarate 2 gm; KH2 Po4 2gm; Mg So4 1 gm; Fe So4 0.01 gm and distilled water 1000 ml.) (Brain and Hemming, 1945).
The antagonistic fungi were grown separately on the medium for 11 days in petri-dishes (9cm) diameter at 25 C˚. Spore suspension of each fungus was prepared in sterile- distilled water and filtrated through sterilized filter paper(Wattman-1). Hemicytometer slide was used to determine the number of spores. The tested isolated fungi were approximatly 3.5 x 106 spore / ml. (modified from Harman and Slyter 1980).
Fungal culture Filtrates:

The thirteen antagonistic fungi were grown on gliotoxin fermentation liquid medium in 500 ml conical flasks.
The flasks were incubated at 25 C˚ under complete darkness conditions (Abd-El-Moity and Shatla, 1981). After 11 days, each culture was blended for 3 minutes and the mixture was filtrated by filter paper (Wattman-1), the filtrate was centrifuged for 15 minutes at 3000 RPM to separate the fungal spores. Filtrates were then sterilized by using center glass.

Effect of fungal filterates on M. incognita egg-masses in the laboratory
           Five ml of three concentrations (100, 50, and 25%) of each filterate were used to five hand pecked egg- masses of M. incognita in petri-dishes (5-cm-dim.). The control treatment was 5 ml. distilled water containing the same egg- masses number. Each treatment was replicated three times. The nematode egg hatching inhibition(%) was recorded after 3 days of incubation at room temperature.
Effects of fungal filterates and spores on M. Incgnita in greenhouse.
A number of 2000 newly hatched juvenile from hand- picked egg- masses obtained from available pure stock culture; were used per pot filled with steam sterilized soil.

Inoculation was done by pouring the nematode suspension into holes made around the base of two soybean seedlings (Giza 35) grown in a mixture of soil and sand(1:1) was put in clay pots(25-cm-dim.) filled with three Kg soil. Three weeks after cultivation, the treatments with spores or filterates were achieved at the same time of inoculation. After 12 weeks, plants were uprooted to determine fresh weights of shoots and roots. Number of nematodes in soil, number of galls, egg masses and developmental stages were counted.Also, the rate of reproduction(R factor) was estemated as the sum number of juveniles in soil ,number of eggs and number of developmental stages in the root system and divided by initial population(2000 juveniles)
RESULTS
Effect of different fungal filterates on Meloidogyne incognita egg- masses under laboratory conditions:-

Percentage hatching inhibition of M. incognita treated with thirteen fungal filtrates are presented in Table (1). It is apparent that the inhibition of nematode hatching was affected by concentrations of fungal filtrate. In general, the percent inhibition increased as the fungal filtrate concentration increased. After 3 days, percent inhibition of the high concentration was 88.3, 85.7, 25.7, 93.0, 90.7, 30.7, 38.0, 92.7, 98.3, 77.7, 70.3 and 97.7%, occurred by A. diliformis, A. oligospora, A. oviformis, A. superba, C. bostricoyds, D. thaumesia, Da. brochopaga G. penicilloides, N. concurren, T. harzianum, T. viridi, Tr. globosporum and Tr. pravicovi filterates, respectively.
Table (1): Percentage of hatching inhibition of Meloidogyne incognita egg-masses treated with thirteen fungal filtrates after 3 days.
	Concentration

Treatments

(fungal filtrate)
	100 %
	50 %
	25 %

	
	Egg hatching inhibition(%)

	Arthrobotrys diliformis
	88.3
	73.3
	35.7

	Arthrobotrys oligospora
	85.7
	69.3
	42.7

	Arthrobotrys oviformis 
	25.7
	6.7
	4.3

	Arthrobotrys superba
	53.7
	41.3
	31.7

	Cheatomium bostricoyds 
	93.0
	86.3
	50.3

	Dactylaria thaumesia
	90.7
	68.3
	42.3

	Dactylella brochopaga
	30.7
	25.3
	7.3

	Gliocladium penicilloides
	38.0
	23.7
	9.3

	Nematoctonus concurren
	92.7
	68.3
	36.7

	Trichoderma harzianum
	98.3
	53.7
	41.3

	Trichoderma viridi
	77.7
	54.3
	28.3

	Trichothecium globosporum Var globosporum
	70.3
	55.7
	32.0

	Trichothecium pravicovi 
	97.7
	31.3
	7.7

	control
	0
	0
	0


L.S.D = 5% 



1%

     2.96 



3.96

	% inhibition = 100   -
	Hatching in control – hatching  in treatment

	
	Hatching in control


 The medium concentration gave 73.3, 69.3, 6.7, 41.3, 86.3, 68.3, 25.3, 23.7, 68.3, 53.7, 54.3, 55.7 and 31.3%, for the used fungi The lowest concentration had the lowest effect on nemaode egg hatching inhibiting.    The  most  effective  fungus  was T. Harzianum 
followed by Tr. pravicovi,Ch. bostricoyds and N. concurren while the lowest was A. oviformis.
Nematode inoculation alone resulted in extensive galling on roots of soybean (Giza 35). All the used fungal filtrates except for G. penicilloides suppressed gall formation (Table 2). Decline in gall formation was high in plants inoculated with all species of Arthrobotrys, Ch. bostricoiyds, D. thaumesia, N. concurren, T. harzianum, T. viridi, and Tr. pravicovi. The use of Da.brochopaga and Tr.globosporum var globosporum caused decline in gall formation by 57.9% and 56.8% respectively, compared to the untreated control, whereas the treatment of G.penicilloides increased the gall formation by 54.4% more than untreated control. The same trend was noticed with the parameters, egg-masses, nematode per 250 cm3 soil and the developmental stages of root- knot nematodes.
Table 2- Effect of different fungal filtrates on the development and reproduction of M. incognita in soybean Giza 35 in greenhouse.
	Treatments
	D.S
	PMF
	ELF
	Total
	No. Eggs/ egg- mass
	Nem/ 250C3 soil
	R factor
	EMN
	RGN

	Nematode alone
	193
	165
	204
	562
	689
	3500
	77.46
	204
	283

	Arthrobotrys diliformis
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Arthrobotrys oligospora
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Arthrobotrys oviformis
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Arthrobotrys superba
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Cheatomium bostricoyds
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Dactylaria thaumesia
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Dactylella brochopaga
	48
	96
	56
	200
	345
	1500
	12,73
	56
	119

	Gliocladium penicilloides
	129
	223
	288
	640
	732
	4500
	114,58
	288
	437

	Nematoctonus concurrens
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Trichoderma harzianum
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Trichoderma viridi
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Trichothecium globosporum

Var                  globosporum
	96
	70
	68
	234
	215
	1900
	11.19
	68
	122

	Trichothecium pravicovi
	0
	0
	0
	0
	0
	0
	0
	0
	0

	LSD 5%
	2.08
	4.33
	5.98
	
	16.96
	80.34
	
	6.56
	7.08

	LSD 1%
	2.8
	5.85
	8.07
	
	22.89
	108.49
	
	8.85
	9.55


D.S = Developmental stages ( second to fourth stage juveniles)
PMF = pre mature female (didn’t lay an egg mass).
ELF = Egg Laying female

Nem/250C3 Soil= Number of juveniles in 250 Cm3 soil

EMN = Egg-masses Number

RGN = Root Gall Number
The spore suspensions of the used microorganisms decreased gall formation (Table 3). The  greatest decrease was due to A. oligospora, ch. bostricoyds, D. thaumesia, D. brochopaga, T. viridi and Tr. globosporum var globosporum as they gave no galling or nematode reproduction. Also, the use of G. penicilloides, T. harzianum, A. diliformis, N. concurren, A. oviformis, A. superba and Tr. pravicovi caused decline in gall formation (16.61%), (69.61%), (75.26%), (80.21%), (82.33%), (85.16%) and (92.93%),respectively, compared to untreated control. The same trend was noticed with the parameters, egg-masses, developmental stages of root-knot namateod except for G. penicilloides that induced hatching of egg-masses and increased number of juveniles in 250 cm3 soil to 59.05% compared with the untreated control.
Application of all the microorganisms significantly promoted the height and dry weight of shoot (Fig. 1). Shoot height was, however, increased clearly with the application of D.thaumesia (58.17%) and A. diliformis (51.46%) compared to the control whereas the application of Ch. bostricoyds, Da. brochapaga and Tr. globosporum var globosporum decreased shoot weight with (17.5%) and (9.3%) respectively. The same trend of increase

observed with A. oviformis and Da. brochopaga were not effective on the root weight parameter.

Table: 3- Effect of different fungal spores on the development and reproduction of M. incognita in soybean Giza 35 in greenhouse.
	
	Developmental stages
	Total
	No. Eggs/
Egg. Mass
	Nem/ 250C3 soil
	R Factor
	EMN
	RGN

	
	D.S
	PHF
	ELF
	
	
	
	
	
	

	Nematode only
	193
	165
	204
	562
	689
	3500
	77.46
	204
	283

	Arthrobotrys diliformis
	47
	31
	29
	107
	218
	1267
	5.73
	29
	70

	Arthrobotrys oligospora
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Arthrobotrys oviformis
	32
	45
	16
	93
	254
	500
	3.07
	16
	50

	Arthrobotrys superba
	38
	31
	23
	92
	237
	533
	3.83
	23
	42

	Cheatomium bostricoyds
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Dactylaria thaumesia
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Dactylella brochopaga
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Gliocladium penicilloides
	98
	151
	141
	390
	618
	5567
	54.83
	141
	236

	Nematoctonus concurrens
	63
	34
	35
	132
	173
	667
	4.41
	35
	56

	Trichoderma harzianum
	87
	63
	64
	214
	325
	1767
	14.01
	64
	86

	Trichoderma viridi
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Trichothecium globosporum
Var globosporum
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Trichothecium pravicovi
	22
	29,3
	0,7
	52
	118
	13
	0.09
	0.7
	20

	            LSD  5%


	5.17
	4.16
	5.75
	
	14.07
	64.15
	
	5.37
	5.80

	           LSD  1%
	6.98
	5.61
	7.76
	
	18.99
	85.8
	
	7.25
	7.83


D.S= Developmental stages ( second to fourth stage juveniles)
PMF = pre mature female (didn’t lay an egg mass).
ELF = Egg Laying female

Nem/250C3 Soil= Number of juveniles in 250 Cm3 soil

EMN = Egg-masses Number

RGN = Root Gall Number
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The Fungal filtrates
The Fungal filtrates
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Treatments of all fungal spores increased the hieght and dry weight of shoot (Fig. 2) shoot hieght was increased with the application of A. diliformis (54.58%) and Tr. pravicovi (52.79%) compared to the control treated with nematode only whereas the application of T. harzianum and Ch. bostricoyds decreased shoot weight with (42.42%) and (9.3%) respectively. The same trend of increase was observed with the root length and the percentage of increase ranged from (55.77%) for the treatment with T.viridi to (17.05) for the treatment with N. concurren, while the treatment with A. diliformis and T. viridi caused the hieghest increase of root weight with (46.51%) but the treatment with A. oviformis, G. penicilloides, N. concurren and T. harzianum caused the lowest increase with (14.81%).
DISCUSSION

A wide range of activities was recorded from the filtrates of the tested fungal isolates against egg-masses. They may have nematode species- specific effect for some filtrates on nematodes as several isolates produced filtrates that strongly inhibited or stimulated egg hatching (Gourd et al., 1994; Mayer et al., 1999). Some scientists have reported secretion of nematicidal metabolites in culture of Arthrobotrys, also daily observation showed that number of killed nematode was increased from 4th day and seen up to 8th day (Eefje, 1994; Sandeepa and Kanitkar, 2003).
Theodros et al., 1998) showed that the isolates of Arthrobotrys spp. produce extracellular proteases in liquid culture which were more efficient in degrading nematodes.

Regarding to Trichoderma and Gliocladium species, Ghisalberti ( 2002), reported that they are ubiquitous in the environment, especially in soil, most of their species are non- phytopathogenic, and, have the ability to express high cellulase activity and has been commercially exploited. Chitinolytic enzymes produced by these fungi are thought to be responsible for the degradation of cell walls, they also had ability to produce a wide range of secondary metabolites with diverse biological actions including gliotoxin and gliovirin and this is the end step after the penetration of germ tubes into the nematode body and subsequent death and degradation of the nematodes (Zhang et al., 2008).
In 2009, Trifonova et al., isolated in southern Bulgaria three fungi: Fusarium oxysporum verticillium chlamydosporum and Gliocladium roseum  from infected M.incognita . These fungi destroyed from 7.6% to 23.5% of the eggs, but the egg. parasitism by those  fungi was 8.7%.
Olubunmi and Rajani 2004 found that the tests of Trichoderma against Meloidogyne spp. prevented nematode egg hatching and also resulted in 100% mortality of nematode juveniles in vitro.
Trichoderma  harzianum was able to penetrate nematode egg-mass matrix and significantly decreased nematode egg hatching level because direct parasitism of eggs through the increase in extracellular chitinase activity, which would be indicator of eggs infection capability (Sahebani and Hadavi 2008).
In greenhouse experiments, almost all the used treatments decreased the reproduction and development of root- knot nematode. Our results agree with those published by Sharma and Pandey (2009) who reported that the nematode trapping fungi can trap nematodes nonspecifically by releasing chemo-attractants which bring nematodes close to the fungal mycelia where they are immobilized in special trapping organs such as sticky pads or constricting / non constricting rings. One of such fungi is Arthrobotrys which has two pathogenic factors; carbohydrate binding protein (Lectin) and an extracellular serine protease, also Stirling et al., (1998) found that field soils were treated with formulations of Arthrobotrys and planted to tomatoes, the number of galls induced by the nematode was reduced by 57- 96%.

Recently, Zhang et al., (2007) reviewed and summarized all natural products isolated from fungi that have nematicidal effect. They isolated some substances such as terpenoids, macrolide compounds, penicillic acid, nafuredin, patulin, enniatin compound and sterols. Also ethyl acetate and methanol extracts of T. viride and T. harzianum improved various growth parameters of okra and reduced total number of galls and nematode population (Parasad and Anesk 2008). Results by Sahebani and Hadavi (2008), showed that different concentrations of T. harzianum decreased nematode infection significantly, compared to control. Specific activities of resistance-related enzymes, namely peroxidase(POX), polyphenol oxidase (PPO) and phenylalanine ammonia lyase(PAL) increased significantly in T. harzianum inoculated plants. 
Okada and Kadota (2003) determined three Ascomycota fungi (Chaetomium spp.) as a host to Aphelenchus avenae and they found that the population growth was small to moderate and the nematode yielded was the smallest in length and width.

Stiring (1991) showed that the species of the Dactylaria- complex are able to capture vermiform nematodes with trapping devices which form a sticky mycelium and formed nematicidal composition.

According to (Timm et al., 2001) Dactylella and Namatoctonus would be more abundant in organically managed plots infected with nematodes.

Ashoub et al., (2009) found that the tested fungi succeeded in reducing egg- masses production and the fungi Tr. roseum reduced egg-masses 26.4% comparing with the untreated control also fecundity of M. incognita was significantly restricted as a result to application of fungi and Trichothecium recorded the hieghest number of eggs/ egg- mass. Generally, biocontrol agents improve the health of plants due to the control of soilborne root or seedling diseases (Howell and Stipanovic, 1993) and thus contribute to overall productivity.These agents are also self propagating  under favourable conditions, and therefore, may remain in the soil for a long period (Sharma and Pandey, 2009).
In conclusion, although the biocontrol agents seem to work well under laboratory conditions, their effect may decrease under field conditions due to dilution by water or interaction with the biotic and abiotic components of the surrounding environment. However,the results of using the aforementioned biocontrol agents may be considered in the intgrated control of M.incognita  and may be other plant parasitic nematodes.
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تأثير بعض نواتج ترشيح وجراثيم الفطريات على نيماتودا تعقد الجذور معملياً
وتحت ظروف الصوبة
هناء سيدهم زوام1-حازم محمد عليوة2–منال محمد جمال سليمان1
عبير محمد شلتوت1 
1-معهد بحوث امراض النباتات –مركز البحوث الزراعية- الجيزة-مصر
2-قسم وقاية النبات-كلية الزراعة جامعة بنها
الملخص العربي
تم عزل 13 نوع فطري من الفطريات المضادة للنيماتودا والمصاحبة لها في عديد من أنواع الأراضي والمناخ المختلف ونقيت هذه الفطريات وتم تعريفها وتجديدها باستمرار على بيئة PDA وتم اختبار راشح هذه الفطريات معملياً وفي الصوبة لمعرفة التأثير على M. incognita وذلك بتنميتها على بيئة متخصصة وهي جليوتوكسين واستخدام راشح هذه الفطريات لدراسة تأثيره على النيماتودا معملياً بثلاث تركيزات وحساب النسبة المئوية لتثبيط فقس أكياس البيض، كما تم تجريب هذا الراشح وجراثيم الفطريات في اختبار صوبة لمعرفة تأثيراتها على معدل تكاثر M.incognita في محصول فول الصويا صنف جيزة 35.
والفطريات المختبرة هي:

 Arthrobotrys diliformis, A. oligospora, A. oviformis, A. Superba, Cheatomium bostricoyds, Dactylaria thaumesia, Dactylella brochopaga, Trichoderma harzianum, T. viridi, Trichothecium globosporum var. globosporum, Trichothecium pravicovi.
وأوضحت النتائج أن نسبة تثبيط الفقس الناتجة عن المعاملة بالراشح تراوحت بين 25.7 في A. oviformis و 98.3 في T. harzianum.
أما عن معاملة الصوبة فكانت النتائج المتحصل عليها من المعاملة بالراشح فتراوحت ما بين صفر في إعداد نيماتودا التربة وعدد العقد والأكياس على النباتات للعديد من الفطريات المختبرة إلى 4500 في التربة و 437 عقدة و 288 كيس بيض على جذور النباتات للفطر G. penicilloides، أما المعاملة بالجراثيم فتراوحت نتائجها من صفر أيضاً إلى 236 عقدة، 141 كيس بيض و 5567 يرقة في 250 جم تربة لنفس الفطر السابق، وتفاوتت الأطوال والأوزان النباتية تبعاً لكل معاملة على حدة.

Fig.1 Effect of different fungal filtrates on some plant growth parameter of soybean Giza 35
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Fig.2 Effect of different fungal spores on some plant growth parameter of soybean Giza 35
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		dilif.		olgo.		ori.		super.		bost.		thoum.		broch.		penici.		concu.		harz		viridi		globos.		pravica.

		51.46		33.43		36.51		43.58		20.48		58.17		27.86		38.68		34.73		39.16		31.47		35.28		32.85

																								1

														below

		dilif.		olgo.		ori.		super.		bost.		thoum.		broch.		penici.		concu.		harz		viridi		globos.		pravica.
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		dilif.		olgo.		ori.		super.		bost.		thoum.		broch.		penici.		concu.		harz		viridi		globos.		pravica.

		49		15.49		34.07		45.45		25.93		56.42		21.74		42.49		31.56		43.75		33.33		30.77		41.91
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		dilif.		olgo.		ori.		super.		bost.		thoum.		broch.		penici.		concu.		harz		viridi		globos.		pravica.
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		dilif.		olgo.		ori.		super.		bost.		thoum.		broch.		penici.		concu.		harz		viridi		globos.		pravica.

		51.46		33.43		36.51		43.58		20.48		58.17		27.86		38.68		34.73		39.16		31.47		35.28		32.85
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		dilif.		olgo.		ori.		super.		bost.		thoum.		broch.		penici.		concu.		harz		viridi		globos.		pravica.

		54.58		49.02		46.19		45.81		51.15		49.68		52.16		31.16		19.66		26.5		61.17		61.99		52.79

																								2

														upper
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		50.41		44.27		48.13		44.27		53.49		51.74		50		37.23		17.05		43.22		55.77		54.2		48.57
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		30.3		14.81		0		42.5		30.3		71.25		0		61.67		37.84		51.06		54		14.81		23.33
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		46.51		30.3		14.81		23.33		30.3		30.3		37.84		14.81		14.81		14.81		46.51		42.5		37.84
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		dilif.		olgo.		ori.		super.		bost.		thoum.		broch.		penici.		concu.		harz		viridi		globos.		pravica.

		51.46		33.43		36.51		43.58		20.48		58.17		27.86		38.68		34.73		39.16		31.47		35.28		32.85
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														below

		dilif.		olgo.		ori.		super.		bost.		thoum.		broch.		penici.		concu.		harz		viridi		globos.		pravica.
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		38.96		6		6		32.86		17.5		59.83		-9.3		11.32		17.54		25.4		32.86		-9.3		11.32

																								3

														blew

		dilif.		olgo.		ori.		super.		bost.		thoum.		broch.		penici.		concu.		harz		viridi		globos.		pravica.

		6		21.67		0		17.54		-9.3		11.32		0		6		11.32		-42.42		25.4		38.96		25.4

																								4

														upper

		dilif.		olgo.		ori.		super.		bost.		thoum.		broch.		penici.		concu.		harz		viridi		globos.		pravica.

		49		15.49		34.07		45.45		25.93		56.42		21.74		42.49		31.56		43.75		33.33		30.77		41.91

																								5

														blew

		dilif.		olgo.		ori.		super.		bost.		thoum.		broch.		penici.		concu.		harz		viridi		globos.		pravica.

		50.41		44.27		48.13		44.27		53.49		51.74		50		37.23		17.05		43.22		55.77		54.2		48.57

																								6

														upper

		dilif.		olgo.		ori.		super.		bost.		thoum.		broch.		penici.		concu.		harz		viridi		globos.		pravica.

		30.3		14.81		0		42.5		30.3		71.25		0		61.67		37.84		51.06		54		14.81		23.33

																								7

														blew

		dilif.		olgo.		ori.		super.		bost.		thoum.		broch.		penici.		concu.		harz		viridi		globos.		pravica.

		46.51		30.3		14.81		23.33		30.3		30.3		37.84		14.81		14.81		14.81		46.51		42.5		37.84

																								8
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