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Table 1. Gall index ranking according to (Zack, 1971) method.

Grade Type of Symptoms

0

Absence of gall.

(1-10)% of root infection with nematode gall.
(11-20)% of root infection.
(21- 30)% of root infection.
(31- 40)% of root infection.

(51- 60)% of root infection.
(61-70)% of root infection.
(71-80)% of root infection.

1
2
3
4
5 (41- 50)% of root infection.
6
7
8
9

(81-90)% of root infection.

10 More than 90% of root infection.
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Table 2. Variance analysis the effect of plant extracts and sampling times on the mortality of M. incognita

nematode larvae in laboratory conditions.

Mean Square (MS)

S.0.V df 24 h 48 h
Treatment 8 416.71 ** 498.08 **
Error 27 5.26 4.33
C.V (%) 3.02 2.79

** . Significant at the 1% probability level.



e LS o o las o bowd LS 37 o bwlid 1 gioalos ;L Y

M. 5l 5Y e 565 5 s 5)ls i gad SO 5 (AL slaejlas Caliee S bale 3T 5 &be aslin —F J s
o&ale3T Lyl 5 sincognita

Table 3. Mean comparison the effect of plant extracts and sampling times on the mortality of M. incognita
nematode larvae in laboratory conditions.

% Mortality

Treatment Concentration (%) 24 h 48 h
U. dioica 5 50" 56"
U. dioica 10 64 f 70
U. dioica 15 80¢ 84 ¢
U. dioica 20 82°¢ 85.8°¢
F. vulgare 5 549 609
F. vulgare 10 73°¢ 77.2°¢
F. vulgare 15 90° 96.3°
F. vulgare 20 97.12 1002
Control (Water) - 0' 0'

Means by different letters, have significantly difference at 1% probability level, according to LSD test.

RNkg ol oslas (il slacble S L5501 s g oKila3T Ll b 55 setwCan 3 LT = -F Js
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Table 4. The probit analysis results in bioassay assesments for studying the inhibitory effect of different
concentrations of fennel and stinging nettle weed crude extracts on M. javanica eggs and Larva mortality under
laboratory conditions.

Treatments LC50 Chi- Square df P
Aquatic extract of fennel (F. vulgare) 605.42 81.6 3 0.204
Aquatic extract of nettle (U. dioica) 9621.4 34.2 3 0.251

S k3T Ll s s M. incognita .l 5 F i ) S350 Ao s AL glaoylas ST by 45 -0 Jd

Table 5. Variance analysis the effect of plant extracts on the inhibition percentage of M. incognita egg hatching
in laboratory condition.

S.0.V df MS
Treatment 8 1609.72 **
Error 27 8.12
C.V (%) 6.15

** . Significant at 1% probability level.
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Table 6. Mean Comparison the inhibition percentage of different concentrations of plant extracts on the egg

hatching of M. incognita in laboratory condition.

Treatment Concentration (%) % of inhibition of egg hatching
U. dioica 5 30.3"
U. dioica 10 415f
U. dioica 15 51.7 ¢
U. dioica 20 62.3°¢
F. vulgare 5 36.1¢
F. vulgare 10 47.4 ¢
F. vulgare 15 68.9 P
F. vulgare 20 789 @
Control (Water) - 0

Means that are statistically significantly different from each other are marked with different letters, according to

LSD test.
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Table 7. Variance analysis the evaluation of efficiecy of F. vulgare and U. dioica extracts on the pathogenic
factors of the nematode M. incognita in greenhouse condition.

Mean Square (MS)

S.0.V df  Gall No. of Avr. of Reproduction Mortality No. of nematode  No. of
index Egg mass  Egginmass. factor (RF) (%) in the soil nematode
in the root
Treatment 5  16.9**  387.6 ** 1579.58 ** 523 ** 1573.75 **  13795833.3 ** 123850000**
Error 18 0.01 2.3 14.58 0.25 12.23 229166.7 541667
C.VvV 15 4.8 0.76 5.02 6.39 11.87 4.54

** . Significant at 1% probability level.

BE) M. inCOgnita Llos &bd)l&f Lghjjfb L3 PAIPA 398 u_hl:f LQLAOJL.AF @TJK U;Jlf--))‘ u,:i\:ﬂ 4“;_&.« -A J}J’
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Table 8. Mean Comparison the evaluation of the efficiency of studied plant extracts on pathogenic factors of M.
incognita in greenhouse condition.

Row Treatment Gall No.ofegg  Avr.of  Reproduction Mortality No. of No. of
index mass €gg mass Factor (RF) (%) nematode in nematode
the soil In the root
1 Extract of U. dioica 5b 445 5275° 16" 51.25¢ 6000 b 25000 °
(15%)
2 Extract of U. dioica 4¢ 40.75°¢ 5125°¢ 135¢ 61549 6000 P 21000 °¢
(20%)
3 Extract of F. vulgare 4¢ 3g¢ 522.5 ¢ 13¢ 65.25°¢ 4000 © 18000 ¢
(15%)
4 Extract of F. vulgare 3d 35.25¢ 508.75 ¢ 11¢ 78.25° 2000 ¢ 10000 ©
(20%)
5 Negative control (Water) 10?2 592 5402 20 of 8000 @ 320002
6 Positive control 1e 105f 465 ¢ 3¢ 86 2 1000 © 5000 f

(Chemical nematicide)

Different letters, indicate a significant difference at 1% probability level, according to LSD test.
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Table 9. The main compounds the extracts of F. vulgare and U. dioica identified by GC — MS.

Foeniculum vulgare

U. dioica
No. Phytochemical Percentage (%0) No. Phytochemical Percentage (%0)
compounds compounds
1 6-methyl-5-Heptane-2- 3.9 1 2, 4- di- t- butylphenol 5.28
one
2 Eugenol 1.9 2 Phosphoric acid tributyl ester 412
3 Isolongifolene 2.2 3 8- methyl heptadecane 1.20
4 1,7- di- epi- a- cedrene 2.7 4 1- Heptadecane 2.15
5 B-carouphyllene 2.5 5 Eicosane 2.83
6 Geranyl Acetone 1.2 6 Neophytadiene 25.21
7 a- Zingiberene 2.3 7 3,7,11, 15- tetramethyl-2- 24
hexadecyl ester
8 Candina —1,4- diene 23.2 8 Phtaleic acid 8.15
9 Germacrene B 1 9 2,6,10,15-tetramethy!l 1.17
heptadecane
10 10- Epi- Gamma- 3.2 10 Olean — 18- ene 2.25
Eodesmol
11  Benzyl- Benzoate 17 11 3,5- di- tert- butyl- ortho- 1.28
benzoquinone
12 Flourensiadiol 17 12 2,6,10,14- tetra methyl 1.45
pentadecane
13 Heneicosane 2.5 13 Dibutylphtaleate 7.37
14  1- Docosene 0.6 14 Henicosane 2.26
15  Tricosane 2.2 15  Hexacosane 2.04
16  Tetracosane 7.5 16  Bis (2-ethyl hexyl) maleate 6.32
17  Heptacosane 6.2 17  Noxacosane 2.72
18  Pentacosane 1.51
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Abstract
Root-knot nematodes (Meloidogyne sp.) are one of the most important plant parasitic nematodes in the world,

due to the way of damage and the wide range of hosts, which attack many plants and annually cause irreparable
damage to crops all over the world. In recent years, numerous studies have been conducted to identify suitable
plant compounds to replace chemical agents with natural alternatives for nematode control. This research aimed
to develop an effective, low-risk, and economical method for managing root-knot nematode (Meloidogyne
incognita) on tobacco plants by investigating the effects of aqueous extracts from fennel seed (F. vulgare) and
nettle leaf (U. dioica) on the non-hatching of eggs and the mortality of second instar larvae of M. incognita.
Agqueous extracts were prepared by soaking them with water. Investigations were carried out in two parts:
laboratory and the greenhouse. Also, the chemical compounds of the aqueous extracts of F. vulgare and U.
dioica plants were identified using GC-MS. In a laboratory study, different concentrations of the extract
significantly increased the mortality rate of nematode larvae, so that the concentrations of 15% and 20% of F.
vulgare extract, after 48 hours, caused the destruction of 100% of the old larvae. Two became nematodes. The
highest inhibition percentage of nematode egg hatching was also observed in the treatment of F. vulgare extract
with a concentration of 20% and 78.9% in laboratory conditions. In a greenhouse survey, one week after
transplanting with K326 tobacco, two holes with a depth of 5 cm were made around the crown of each plant, and
for inoculation and seeding, 2000 eggs and second instar larvae were placed in each pot. The nematode M.
incognita was added. Aqueous extracts of F. vulgare and U. dioica plants in concentrations of 15 and 20% were
added to the soil of the pots 10 days after inoculation with nematodes. About two months after inoculation with
nematodes, the seedlings gradually emerged from the soil of each pot, and the characteristics of Gall index, the
number of egg mass, average egg per mass, reproduction factor, nematode population in the soil and roots and
the percentage of nematode control were investigated. and notes were taken. According to the results of analysis
of variance, all the indicators related to nematodes showed a significant difference at the level of 1% (P < 0.01).
Aqueous extract of F. vulgare had a better effect than U. dioica extract, and the best effect in nematode control
was obtained in aqueous extract of F. vulgare with a concentration of 20%. In total, the results of research have
shown the high inhibitory and nematicidal power of these extracts, especially F. vulgare against M. incognita.
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