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Effect of different inoculum densities of root-knot nematode, Meloidogyne
javanica on progress of disease and production of secondary compounds in
pot marigold, Calendula officinalis
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Effect of different inoculum densities of root-knot nematode,
Meloidogyne javanica on progress of disease and production of
secondary compounds in pot marigold, Calendula officinalis

Z. ALIJANI?, M. OLIA", B. SHARIFNABI? and K. JAIMAND?

(Received: 6.2.2013; Accepted: 11.4.2015)

Abstract

Marigold, Calendula officinalis, due to having various medicinal compounds is of high importance in
pharmaceutical industry. In the present research, the influence of different initial inoculum levels of
Meloidogyne javanica (0.0, 0.5, 1.0, 1.5, 2.0, 2.5 and 5.0 eggs and second stage juveniles/g. soil) on growth
parameters of pot marigold and nematode reproduction was investigated. 90 days after nematode inoculation,
the chemical compounds quercetin, kaempferol and ursolic acid were measured in infected plants. The
results showed that with increasing the initial nematode population, the means of plant growth factors
significantly decreased. In addition, nematode reproduction factor was inversely related to the levels of
population and the highest reproduction factor was observed with the lowest nematode population. Results of
analysis and comparison of chemical compounds of infected and healthy plants, showed that flavonoid and
triterpenoid compounds namely quercetin and ursolic acid were increased in the nematode infected plants.

Keywords: Flavonoid and triterpenoid compounds, HPLC, Medicinal plants, Meloidogyne javanica, Pot
marigold
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Tablel. The growth indices of Calendula offcinalis at different inoculum densities of Meloidogyne javanica

lsn ol o,
Shoot Root
35 OMUSYs 5las 4l Ciner S 03
_ Jdsb 5058 SEE 05 Jib 5058 Dry Weight
S Length  Fresh Weight Dry Weight Fresh Weight
L (2)
Nematode initial (cm) (2) Length (cm) () &
population/pot 2 Kg
0 25.45° 35.97° 3.86° 17.70% 5292 0.82°
1000 25.22% 35.96" 3.85° 17.522 5.20% 0.81°
2000 25.02° 35.94% 3.82° 17.47% 521%° 0.79*%
3000 24.97% 35912 3.80° 17.42% 424 0.79*%
4000 23.75° 33.85° 3.67 % 17222 465 072°
5000 23158 29.72° 3.47°% 15.05° 442° 0.69°
10000 19.07° 22.89¢ 3.24° 12.75¢ 3.17°¢ 0.59°

L1 (ols oae D JEentepvA JL«.:}‘CE-.N)) oSl Slamls i 35031 L O gt a5 aline Gg > L slales

Values fallowed by the same letter in each column are not significantly different (p<0.01) according to Duncan’s

multiple-range test
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Table2. Development and multiplication of the nematode, Meloidogyne javanica on Calendula offcinalis at

different initial inoculum densities

a5l Clma

95 0185 skl LS/ JE sl Mé/;'% oLS/ 055 sl S ';:ﬂ sl JRRJEREH

oS kS Gall e Egg ' Reproduction
. number/plant Egg mass number/plant Larva number in factor

pgiﬁ?;gg/:gilgil{ . number/plant 2000 grams of soil

0 0.00° 0.00° 0.00© 0.00° 0.00°
1000 175.50° 180.75° 54459 900.0 ¢ 55.35°
2000 234.75° 231.75° 60303 1027.5% 30.66°
3000 266.75° 250.25° 63283 1240.0° 21.50°
4000 277.00° 258.25° 75289° 3332.5° 19.65°
5000 309.00° 294.25" 91543° 3700.0 ° 19.04°
10000 504.25" 454.25° 145996 7432.5° 15.34 ¢
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Values fallowed by the same letter in each column are not significantly different (p<<0.01) according to Dancan’s

multiple-range test.
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Fig 1. Relationship between different inoculum
densities of Meloidogyne javanica and its

reproduction on Calendula officinalis at 90-days
after-inoculation.

prh SLp ST s Vsl S s s sk
) Sl omime SOl Aald Ly Verns 5 Oven Faus
ﬂujjﬁtgw ool 5 (YJgde) ks o OLES
O ply pishw don 53 055 S JE a=Ls (1978)
o=l L M. javanica > 5Lel JredJ 5 5586 55
0S0 p SVL e 5b 4 b e Al Ll sk
T S L aS os pOS & by el
S 5 (OIS 5N 5 sV een) (Sl Cine
gl it L plaOlS s Jredd 55556 1k
OV JS) dsdalie (Vevvy Ssale ) Caxerr
o LS e sl VL 3 a5l ST Rl
03 andss s e gl Sl 5l e ol b
g Al pe JF 53 A, - s glas Sled Ol
Ao Syl claolSe b s bag,Y Slsl bls
S e3Y bl Olgpe olS das,Y sl (nl Il sast
il bl 53 g i Lal ol 5 a2l 0T 4 i

.(Butool & Haseeb 1998) .. .8 sl Corex

YYy



YYA-YV0 WAL Jlu/ ¥ o)lad / 0Y W/ LS slas lew

SLre—S 5 2 Sy o glad aliglen S

e er o305 olE oland

3 dsAelS Gl s S 5 55 e Sl—
Al ST 530 G S =SS 5 e A
a5l ase te cble L el d g glas sl
=35 G5 HPLC o8 4 asBlur S 5
S 5 i s 3 ol gl (P ¥ Y (sla JS2)
S a0 0L S ool 5 et S Js A8
5ok Gladigai s Jlasial (o aslie Wl
35 U5 isnlS oS 5 e sl llnd Sy L sl
3Bl sy el 5 les L)l SOl el
Wl by b S slas 5y Ky 6 ol Cib
03 5t ol S5m0 5 e 35S GlaS 5 bl 5o
2 LS 5 ol cilite sla )l SO ble o Sle Js
S5 Ol S o5k A o el Sl i e
ppm el sla |5 o Las ;5 w558 (gho 50
ppm > 5iled O e e jlas 5o 5 (F doder 5 A JS3) VO/Y
S 5 Ol 5 (F Jpd s 58 JS2) YOV/4A
ol gla 8 oslae 53 el S s g5 555
Gla S olas 53 5 (F Jsdr 5\ JSK2) VY4 Yppm
(" dsdz 50 JSC8) YIY/A ppm s las B0 e e las

L3S oL

S
> (Siddiqui & Mahmood 1992) 5 sams 5 &l

5550 aia 53 0,8 sl 45 s S edalis 34 ) 5
M sl aw sl oglan glackle Loas Siab
Lol sl e Aol 58] Claes da,~ sl 58! b «dncognita

ol e ol e 555 586 Ol s

Yyy

20

ime (min)

cbale s Jg bS5 ,lnkuljl Jol> HPLC i Y S

f‘gﬁgﬁg\...

Fig 2. HPLC spectrum of Kaempferol standard in
1000 ppm concentration
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Table3. Quantity of pot marigold quercetin and ursolic acid in control and 5000 nematode treatment

35l 0 er Sl 5 dals ol ol ol oS 5 Sl ol ¢!
control and 5000 &lssb = S Compound (f‘uiui> In J?,,I 5,5 @#’TJ% 5,50)
nematodes treatment .
(4ids) (4ids) (aids) Amount (aids Height (mAU)
Rettime  Start  End (PPM) 4 ea(mAU*min)
(min) (min) (min)
aals 2.533 2.25 2.75 quercetin  75.405 39.7426 185.782
control
syl O Slas 2.567 2.05 3.62 quercetin -~ 251.081 132.333 272.922
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