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Summary. In pot experiments a negative correlation was observed between various initial inoculum densities
of Meloidogyne incognita and fresh/dry weight, oil yield, photosynthetic rate, total chlorophyll, sugars, phenols
and root-knot development in Ocimum kilimandscharicum. The greatest reduction in all growth parameters
occurred in plants inoculated with the highest inoculum density of M. incognita (16,000 J,/7.5 kg soil). The hi-
ghest reproduction factor (45.85) occurred in plants inoculated with 5000 J,/7.5 kg soil.

Ocimum kilimandscharicum Guerke is an
important essential oil bearing plant of the fami-
ly Labiatae, which is a native of Kenya. Major
components of the oil are linalool, camphor
and 1,8-cineole (Charles and Simon, 1992), and
minor components are B-sitosterol, oleanolic
acid and ursolic acid obtained from the inflores-
cence (Rastogi and Mehrotra, 1990). The oil is
used in confectionary and pharmaceutical in-
dustries especially in European countries.

Information on association of plant parasitic
nematodes with different species of Ocimum is
scarse (Goffart, 1931; Buhrer, 1938; Ustinov,
1939). Work carried out at the Central Institute
of Medicinal and Aromatic Plants (CIMAP),
Lucknow indicates that the root-knot nema-
todes, Meloidogyne incognita and M. javanica,
cause significant reduction in oil yield of these
crops (Haseeb et al., 1986; Haseeb and Pandey,
1987). Root-knot nematode may also affect pho-
tosynthesis and growth of plants (Melakeberhan
et al., 1984) by influencing the hosts nutrient
content, translocation of photosynthates (Bird

and Loveys, 19075) or transpiration (Evans,
1982). The relationship between different initial
inoculum levels of M. incognita and yield of O.
basilicum, O. canum and O. sanctum has re-
cently been evaluated (Haseeb er al., 1988; Ha-
seeb and Butool, 1989; Haseeb et al., 1993), but
there is no information on the effect of root-
knot infection on growth, physiological and bi-
ochemical parameters of O. kilimandscharicum.

Materials and methods

Twenty one day old seedlings of O. kilim-
andscharicum of uniform size were transplant-
ed singly into 30 cm clay pots containing an au-
toclaved soil-compost mixture (7:1). Pots were
inoculated with 500, 1,000, 2,000, 4,000, 8,000
and 16,000 freshly hatched second stage juve-
niles (J2) of Meloidogyne incognita from cul-
tures maintained on brinjal roots (Solanum me-
longena L.) in a glasshouse. Uninoculated pots
served as controls. Final data were recorded 75
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days after inoculation. Total chlorophyll content
was measured according to the method of Ar-
non (1949). Carbon dioxide gas exchange rate
was measured in a closed system using a port-
able photosynthesis model Li6000 (LiCOR,
USA). Estimation of total phenol and total sug-
ars was done according to the methods of
Yemm and Willis (1954) and Swain and Hill
(1959), respectively. Oil content was determined
by hydrodistillation of 100 g fresh herb by Clev-
enger apparatus (Clevenger, 1928).

Plant growth was determined by measuring
shoot/root length, fresh/dry root and shoot
weight. Development of galls on roots was rat-
ed according to Taylor and Sasser (1978). Post
harvest nematode populations in the soil were
determined from 250 g samples using Cobb’s
sieving and decanting technique and Baermann
funnel. Nematode populations in 5 g root sam-
ples were determined by the maceration tech-
nique (Southey, 1986).

The experiment was a completely random-
ized block design with five replicates of each
treatment. Data were subjected to analysis of
variance (Cochran and Cox, 1957). Statistically
significant differences among the treatments
were tested by critical difference (CD) test at 5%
and 1% probability levels.

Results and discussion

All inoculum levels of M. incognita caused
significant reductions in the growth of O. kilim-
andscharicum (Table 1). There was a significant
(P<0.0D) reduction in root length, shoot height
and shoot fresh weight, compared with the un-
treated control, which progressively increased
with the size of the nematode inoculum al-
though not always significantly. Oil yield also
decreased significantly with increasing inocu-
lum, compared with the untreated control ex-
cept at the level of 500 J» per pot (Table D.

Increasing levels of inoculum also caused
significant (P<0.01) reduction in total sugars,
phenol, carbon dioxide exchange rate and
chlorophyll (Table I1).

The reproduction factor (Pf/Pi) of M. incog-
nita was greatest at an inoculum level of 500 J»
per pot and progressively decreased with in-
creasing inoculum level (Table IID. Conversely,’
the root-knot index increased with an increase
in inoculum.

The experimental data clearly show that M.
incognita is capable of seriously affecting the
plant growth, its metabolism and oil yield of O.
kilimandscharicum. Findings pertaining to the
relationship between different inoculum levels

TABLE I - Effect of initial inoculum densities (Pi) of Meloidogyne incognita on the growth and oil yield of Ocimum Xkili-

mandscharicum.
- Plant length (cm) Plant fresh weight (g) Plant dry weight (g) il yield
Root Shoot Total Root Shoot Total Root Shoot Total (mb
0 41.2 118.2 1594 432 167.2 2104 8.0 29.6 376 0.55
500 382 106.8 145.0 38.6 145.2 183.8 7.2 257 329 0.54
1,000 34.8 99.2 134.0 349 1328 167.7 6.4 23.6  30.0 0.51
2,000 31.5 89.0 1205 33.2 119.6 152.8 6.10 214 274 0.45
4,000 28,6 79.5 108.1 324 1028 1352 5.8 18.4 24.2 0.38
8,000 24.2 66.6  90.8 30.2 752 1054 5.4 134 18.8 0.28
16,000 21.6 464  68.0 274 412 68.6 4.9 7.4 123 0.20
LSD (P<0.05) 1.24  3.33 454 195 446 5.20 0.30 0.68 0.75 0.015
LSD (P<0.0D) 1.68 451 6.14 264 605 7.05 0.41 0.92 1.02 0.021
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Taste II - Effect of different initial inoculum densities (P{) of M. incognita on chlorophyll, CO, exchange rate, total su-
gars and phenol content in plants of O. kilimandscharicum.

Chlorophyll content

h CO, exchange Total Total
Pi (mg/g fresh weight) rate (mg CO,/ sugars phenol
Chla chlb ol dm?/hr (mg/g fr. wt.) (mg/g fr. wt.)
0 0.68 0.41 1.11 15.94 9.86 7.82
500 0.59 0.35 0.96 13.80 8.60 6.90
1,000 0.54 0.32 0.88 12.70 7.90 6.20
2,000 0.49 0.30 0.80 11.60 7.30 5.50
4,000 0.43 0.26 0.72 10.40 6.60 5.10
8,000 0.33 0.20 0.55 7.90 5.00 4.00
16,000 0.23 0.14 0.39 5.60 3.60 2.70
LSD (P<0.05) 0.014 0.024 0.040 0.406 0.306 0.287
LSD (P£0.01D) 0.019 0.033 0.054 0.550 0.415 0.389
Tapie Il - Effect of initial inoculum levels on the reproduction of M. incognita on O. kilimandscharicum.
Final nematode population (Pf) Reproduction Root-knot
Pi factor index (RKD
Total root 7.5 kg soil Total (RE=P1/PD

0 — _ _ _ _
500 3,872 14,400 18,272 36.54 0.25
1,000 8,108 18,000 26,108 26.11 1.00
2,000 19,342 23,400 42742 21.37 1.75
4,000 31,658 32,600 64,258 16.06 3.00
8,000 44,320 39,600 83,920 10.49 3.75
16,000 45,600 42,600 88,200 5.51 4.00
LSD (P<0.05) 1,378 1,142 3,008 0.881 0.195
LSD (P<0.01) 1,880 1,558 4,102 1.2 0.267

of M. incognita and fresh/dry weight of plant,
total chlorophyll content, total sugars, phenol,
CO; exchange rate and oil yield are in general
agreement with previous reports (Melakeberhan
et al., 1986; Hasseb et al., 1990, Haseeb et al.,
1993).
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