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ABSTRACT

Cancer bush (Sutherlandia frutescens) is a medicinal plant with extensive medicinal properties and
pharmacological applications. The attempts to increase the cultivation of the cancer bush are
hampered by new incidences of nematode pests, such as Meloidogyne enterolobii. For an
effective management strategy to be developed against a nematode pest, the host status and
sensitivity of the test plant need to be empirically established. Hence, the objective of the study
was to establish the host status and sensitivity of S. frutescens to M. enterolobii. To achieve this
objective, S. frutenscens seedlings were subjected to 0, 25, 50, 125, 250, 625, 1250 and 3125
M. enterolobii eggs and second-stage juveniles (J2) under microplot and shade net conditions in
2024. At 56 days post-inoculation, plant and nematode variables were measured, and the
reproductive factor (RF) was calculated. The RFs in both experiments were greater than 1 at
nematode levels below 50, and below one at higher levels, establishing the M. enterolobii
reproductive equilibrium position at 50 inoculum levels under these two growth conditions.
However, not all cancer bush growth variables were affected by the M. enterolobii infection. The
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empirical evidence from this study indicates that the cancer bush is tolerant to M. enterolobii.

Introduction

Cancer bush (Sutherlandia frutescens (L.R.) Br.) is an indi-
genous medicinal plant with a wide ecological diversity
found in places like Namibia, Botswana and Zimbabwe
(Masenya et al. 2020). The leguminous plant contains
many essential bioactive chemicals with clinically
verified pharmacological activities, such as cancer inhibi-
tors, and also has pharmacological uses, such as boost-
ing immunity in HIV patients (Shaik et al. 2011).
Globally, large-scale cultivation is being adapted with
current modern technologies to try to meet the need
for plant-based medicinal products and ingredients for
food (Makgato et al. 2020). South Africa’s need for indi-
genous medicinal plants is projected above the current
20,000 tonnes per year, the international community’s
desire for alternative medical items is expected to
follow suit as the population continues to grow (Noor-
hosseini et al. 2017; Asong et al. 2019; Nsibanyoni
et al. 2023).

As a result of global warming, new plant-pest associ-
ations, with reduced life cycles per year and sex ratio
changes, are on the rise, posing a growing concern for

control of pests, such as nematodes (Nkosi 2019).
Plant-parasitic nematodes (PPNs) are classified as agri-
culture’s most damaging pests (Jones et al. 2013; Nkosi
2019), causing a drastic reduction in yield. Meloidogyne
enterolobii, which has a 15-day life cycle (Collett et al.
2021), is becoming an increasingly major danger to
most crops across the globe, with fewer solutions for
managing nematodes. Currently, despite the existence
of nematode resistance Mi genes in some crops,
M. enterolobii is still among the most destructive and
dominant root-knot nematode (RKN) species (Silva
et al. 2017). In South Africa, the nematode has been
detected in guava (Psidium guajava) and potato
(Solanum tuberosum), and it has proven to be destructive
in both crops (De Waele and Elsen 2007). Agricultural
output losses amounting to billions of rands per year
are blamed on plant parasitic nematodes, even though
these organisms are tiny (usually about 1 mm in
length). Kumar et al. (2020) shows that overall, plant-
parasitic nematodes caused 21.3% crop losses amount-
ing to Rs. 102,039.79 million (1.58 billion USD) annually;
the losses in 19 horticultural crops were assessed at Rs.
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50,224.98 million, while for 11 field crops, it was esti-
mated at Rs. 51,814.81 million. The Meloidogyne gramini-
cola, commonly known as the rice root-knot nematode,
resulted in economic yield losses of Rs. 23,272.32 million
in rice (Oryza sativa). Citrus (Rs. 9828.22 million), banana
(Musa acuminata) (Rs. 9710.46 million) among fruit crops
and tomato (Solanum lycopersicum) (Rs. 6035.2 million),
brinjal (Solanum melongena L.) (Rs. 3499.12 million) and
okra (Abelmoschus esculents L.) (2480.86 million) among
the vegetable crops suffered comparatively more
losses in India. Meloidogyne javanica is the first root-
knot nematode species to be detected on S. frutescens,
and it is said to reproduce and affect the growth and
yield of S. frutescens (Raselabe 2017). There is a need
for evaluation of more PPNs, such as M. enterolobii, in
the production of cancer bush, to establish whether
the RKNs will reproduce and reduce the growth of the
plant. This will allow the use of the crop as an alternative
strategy for management of the selected RKN species in
rotational systems or to decide what management strat-
egies can be deployed to control the selected RKNs in
the test crop (Talwana et al. 2016). The objective of
this study was to determine whether M. enterolobii
would reproduce on S. frutescens and reduce plant
growth.

Materials and methods
Description of the study area

Two separate experiments were carried out at the Uni-
versity of Mpumalangas (25.4371°S, 30.9818°E) Mbom-
bela campus farm under microplot-field and shade-net
conditions from May to August 2024, with temperature
ranging between 26 °C and 33 °C, with an average of
162 mm precipitation per annum.

Preparation and collection of plant material and
inoculum

Cancer bush seeds were purchased from the Mountain
Herb Estate Nursery in Gauteng province, South Africa.
For both experiments, 20-cm-diameter plastic pots
were filled with 27000 ml steam pasteurised (300 °C for
one hour) sand and loam soil at a 3:1 (v/v) ratio and
then placed under a microplot field, an open field with
pots directly dug into the field and shade-net conditions,
structured with a green net-covered roof and pots
placed on the cement floor, using a randomised
complete block design (RCBD). Under the microplot
conditions, blocking was necessary against the shade
and under shade nets, blocking was against the
uneven coverage of the nets on the side of the nets

where wind was causing variation in plant development.
Pots were spaced at 0.5 x 0.5 m inter-row and intra-row
spacing in both planting systems, whereas under micro-
plot conditions, pots were inserted at 30 cm depth.
Scarification of the seeds was done in hot water
(80 °C) overnight to enhance germination before plant-
ing. Five (5) seeds were directly planted per pot, and
2 weeks after germination, the cancer-bush seedlings
were then thinned to one seedling per pot. Seedlings
were hardened for seven days through interment with-
drawal of water before transplanting, seven days after
transplanting, eight treatments of 0, 25, 50, 125, 250,
625, 1250 and 3125 M. enterolobii eggs and second-
stage juveniles (J2) were applied to respective seedlings,
with each replicated seven times. Roots of nematode-
susceptible kenaf (Hibiscus cannabinus L.) grown in a
greenhouse were harvested for J2 and eggs of
M. enterolobii in preparation for the inoculum. The inocu-
lum was applied on the cardinal points of the plant with
3-cm-deep holes around the test plant. Plants were irri-
gated with 250 ml of tap water when the soil moisture
level was below 60%. Daily inspections for pests and dis-
eases were conducted throughout the duration of the
study. Pest’ management was done when needed.

Data collection

The height of the plants was measured using a measur-
ing tape to the nearest millimetre 56 days after plants
were inoculated. The number of branches per plant
was counted before cutting it at the soil line for
drying. The dry shoot mass was determined by placing
the samples in an oven set at a temperature of 52 °C
for 72 hours (Makhado 2020). The stem diameter was
measured using a Vernier calliper at 5 cm above the
cut stem end. Root systems were removed from the
pots, washed under running tap water to remove any
residual soil. Subsequently, the roots were dried using
a laboratory paper towel to eliminate any excess water
(Makhado 2020). Root galls were assessed using a
5-point scale system, where 0O represented no galls, 1
represented 0.5 galls, 2 represented 3-10 galls, 4 rep-
resented 31-100 galls and 5 represented more than
100 galls (Taylor and Sasser 1978). Before assessing
root gall, the fresh root mass was measured.

The maceration and blending method (Hussey and
Baker 1973) was employed to extract nematodes from
root material. The infected roots were cut into 1cm
pieces and placed for 90 s in a solution of 1% sodium
hypochlorite (NaOCl) before blending for 30 s. The
mixture was then passed through a series of sieves
with pore diameters of 125, 75 and 25 um, with press-
ured flow of tap water used to assist in the filtration.
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Nematodes obtained from the 25 um sieve were quan-
tified utilising a light microscope and subsequently ana-
lysed for morphological identification.

Nematode extraction from soil samples was achieved
using the modified sugar flotation and centrifugation
method (Marais et al. 2017). Briefly, soil from each pot
was thoroughly mixed, and a 500 ml sample was
placed in a bucket containing five litres of tap water
and stirred to suspend the nematodes. When the swirl
had stopped, an aliquot was quickly passed through a
125, 75 and 25 um nest of sieves. Nematodes on the
bottom sieve were washed into 100 ml centrifuge
tubes. A teaspoon of kaolin was then added to each
tube and centrifuged at 2000 rpm for 5 min. The top
liquid aliquot was discarded, the tubes were then
topped with a sugar solution of 624 g sugar/L and
stirred to bring the solutes into suspension before centri-
fuging the mixture for 1 min at 2000 rpm to suspend
nematodes in the filtrate. The aliquot was then passed
through 25 um mesh sieves. The sugar was rinsed off
by placing the sieve containing nematodes under
running tap water, and the nematodes collected were
poured into a 100 ml container for counting under a
stereomicroscope at a magnification of 40x.

Data analysis

The plant growth variables and nematode data were
subjected to analyses of variance (ANOVA) through Sta-
tistix 10 software. A Shapiro-Wilk normality test was
used to test for deviation from normality in each stan-
dardised residual variable (Gomez 1984). To minimise
variation amongst variables, the data were transformed
using the logq (x+ 1) transformation (Mbatyoti 2018).
Fisher's Least Significant Difference Test (P < 0.05) was
used to achieve the mean separation.

Results and discussion

In both the microplot and shade net experiments, plant
growth variables, namely number of branches, chloro-
phyll, stem diameter, plant height, fresh shoot mass
and dry shoot mass, were not significantly (P> 0.05)
affected by the treatments. Under Microplot conditions,
all the nematode variables, namely root galls, J2 in roots,
eggs in roots, final population (PF), and reproductive
factor (RF), were significant (P < 0.05) except J2 in soil.
The significant nematode variables had a total treatment
variation (TTV) of 82%, 70%, 64%, 94%, and 91%, respect-
ively. Under shade net conditions, three of the nema-
tode variables, namely root galls, J2 in soil and RF,
were not significant. The J2 in roots, eggs in roots and
PF were significant with TTVs of 71%, 78% and 76%,
respectively. Seinhorst (1967) explains nematode resist-
ance in terms of two fundamental concepts, which are
host-status and host-sensitivity. The host-status and
host-sensitivity ideas are the starting point for the
identification of plant nematode resistance status
(Seinhorst 1967). According to Ngobeni et al. (2012),
the reproductive factor measures the nematode’s
capacity for reproduction on a particular host, and it is
used to characterise host status. The RF helps evaluate
whether a plant is a host or non-host to a given nema-
tode (Seinhorst 1967). The RF values less than one indi-
cate that the test nematode was unable to feed and
reproduce on the test plants. In contrast, values larger
than one indicate that the nematodes effectively estab-
lished feeding sites and reproduced on the test plants
(Makhado 2020). In the present study, at the nematode
inocula levels <50, the RF was greater than 1, whereas
at inocula levels >125, the RF was less than 1 under
microplot conditions (Table 1). Under shade net con-
ditions, the RF was greater than 1 at inocula levels <25
and less than one at inocula levels >125 (Table 1). This

Table 1. Response of root galls, Meloidogyne enterolobii second-stage juveniles (J2) in soil, J2 in roots, eggs in roots, final nematode
population density (PF) and reproductive factor (RF) on cancer bush under 2 different conditions.

J2 in roots Eggs in roots PF RF J2 in soil Eggs in roots PF RF
Treatment Root galls Microplot Experiment Shade Net Experiment
25 0.38° 2.45% 2.35° 2.84° 1.46° 0.28¢ 1.85° 2.35° 1.01°
(1.57) (300) (257.14) (714.29) (28.57) (14.29) (142.86) (285.71) (11.43)
50 0.35° 247 2.48% 2.95% 1.28° 1.23° 0.86° 1.76 0.60°
(1.29) (357.14) (385.71) (971.43) (19.43) (85.71) (42.86) (214.29) (4.29)
125 0.48° 2.15% 2.36° 2.87° 0.84¢ 1.80%° 1.80° 2.50% 0.55°
(2.14) (285.71) (271.43) (785.71) (6.29) (114.29) (114.29) (328.57) (2.63)
250 0.44° 242 2.46% 2.88° 0.61¢ 1.47% 2.11° 2.48% 0.35¢
(1.86) (300) (371.43) (814.29) (3.26) (85.71) (142.86) (314.29) (1.26)
625 0.42° 2.44%® 2.59% 2,94 0.38° 1.85% 2.09° 2.547 0.19%
(1.71) (300) (414.29) (885.71) (1.42) (128.57) (128.57) (357.14) (0.57)
1250 0.44° 2.11° 2.65° 3.00% 0.26° 1.31° 2.29° 2,607 0.12¢
(1.86) (257.14) (457.14) (1100) (0.90) (114.29) (214.29) (442.86) (0.35)
3125 0.35° 261 261 3.04° 0.13 2.38° 2.09° 2.84° 0.09%
(1.43) (428.57) (457.14) (1142.9) (0.37) (257.14) (271.43) (714.29) (0.23)
LSDo.0s 0.14 047 0.27 0.16 0.12 0.93 0.72 0.48 0.19

yColumn means + standard error, followed by the same letter, were not different (P < 0. 05) according to Fisher's Least Significant Difference test.
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is an indication of the nematode population level reach-
ing the reproductive equilibrium level. Similar results
were observed by Timana (2023), where the RF rates
were highest at certain levels of inoculum and then
decreased with an increase in inoculum, when testing
the host response of cassava cv. ‘Mbonisweni’ to Meloi-
dogyne incognita. The expected trend in susceptible
plants is that the final nematode population (PF)
density increases as the initial population (Pi) increases
(Pofu et al. 2017; Timana 2023). It is believed that the
factors such as competition for infection sites in roots
and food scarcity cause a decline in PF and stabilises
around the equilibrium density at which the plant can
supply enough food to maintain the population
density on the host (Timana 2023).

In the present study, there were differences in the
appearance of root galls in the experiments. The root
galls had a significant impact on the treatments under
the microplot experiment, while there were no root
galls visible under the shade net experiment (Table 2).
According to Eisenback and Triantaphyllou (2020), the
absence of the root galls does not mean there are no
nematodes present, which is supported by Ansari et al.
(2019) where 10 medicinal plants were tested as hosts
and chamomile (Matricaria chamomilla L.) had fewer
galls but was still hyper susceptible to Meloidogyne java-
nica. Multiple root activities, including water intake, are
disrupted when galls develop (Engelbrecht et al. 2021).
Vilela et al. (2023) disorganise the vascular system,
influencing the formation of cultures. The observation
of root galls formation in the current study under micro-
plot conditions might be due to the climatic stress the
plants underwent, making them susceptible to gall
formation by nematodes, whereas under shade net con-
ditions, the environment is more controlled and offers
less stress to the plants. Numerous plant species
possess nematicidal constituents that suppress nema-
tode populations and improve plant health (Azeem
et al. 2025). Medicinal plants such as cancer bush
contain secondary metabolites, such as phenolic com-
pounds, steroids, triterpenes, anthraquinones,
flavonoid glycosides, saponin glycosides, condensed
tannins and hydrolysable tannins they use to kill or
poison the threatening pests (Van Wyk and Prinsloo
2020). Azeem et al. (2025) observed that Moringa Oliefera
both alone and combined with rhizobacterial strains
effectively reduce M. incognita population. M. Oliefera
contains similar components to S. frutescens as they
are both medicinal plants. Sutherlandia frutescens
under shade net conditions might have used the sec-
ondary metabolites as a resistance mechanism against
the M. enterolobii, hence the absence of the galls.
However, the phenomenon of the influence of the

Table 2. Partitioning mean sum of squares of root galls, second-stage juveniles (J2) in soil, J2 in roots, eggs in roots, final population (PF) and reproductive factor (RF) of Meloidogyne

enterolobii on cancer bush under 2 different conditions.

J2 in soil J2 in roots Eggs in roots PF RF

Root galls

v

v

MS (%) MS (%) MS (%) MS (%) MS (%) MS (%)

DF

Microplot Experiment

Replication
Treatment
Error

Source
Total

0.54
98.85**

0.01086
1.99455
0.01229
2.01770

0.21
99.50**

0.01624
7.56077
0.02184

0.69

0.03904
5.56093
0.06362

0.63548 10.61

13.38
74.07™
12.55

100

0.74620
413017

10.94

0.02194

6
7
42
55

98.19**
1.12

100

85.99**
3.40

100

5.14823
0.20333

81.10**

0.16267
0.01597
0.20058

61

0.
00

0.29
100

0.69984

7.96
100

1

7.59885

5.66359

5.98704

5.57621

Shade Net Experiment

Replication
Treatment
Error
Total

0.00 0.68067 11.57 0.79737 17.44 0.44837 8.44 0.28308 4.45 0.04685 53
92.43** 90.98**

0.

0.00
0.00
0.00
0.00

0.79662

5.87915

83.25**
831
100

442023

62.80™
19.76

2.87042
100

75.92%*
12.51

4.46724
100

00

3.67
100

3.12 0.03211

100

0.19836
6.36059

0.44096

0.90329

0.73589

0.00
0.

42

0.87558

5.30956

4.57108

5.88380

00

55

**Significant P < 0.05, ™Not significant P > 0.05.
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environment on the levels of secondary metabolites still
needs to be investigated fully, as it is unclear. Galling was
also one of the symptoms observed by Raselabe (2017)
when screening nematodes on the roots of
S. frutescens in a field trial. The findings were similar to
those made by Ansari et al. (2019), where the medicinal
plants sorrel (Rumex acetosella L.) and horehound (Mar-
rubium vulgare L.) had a significantly higher number of
galls. Conversely, this study had a root galling index
(GI) that is less than 2 in all the nematode inocula
levels under the microplot.

Host status and host sensitivity are shown by toler-
ance, sensitivity and resistance. In the study, the host
status is positive at lower levels, indicating that
S. frutescens is a host to M. enterolobii as the nematodes
were able to reproduce. Raselabe (2017) discovered that
S. frutescens is susceptible to different root-knot nema-
todes (RKN) that were found in the soil, meaning that
the plant allowed nematode reproduction and suffered
negative growth, which led to yield losses. The root
system of S. frutescens in all the experiments appeared
to be very small, which could have had an impact on
the decrease of the RF at higher inoculation levels. The
feeding sites might have been too populated and not
been able to provide food for the large nematode popu-
lations, hence the reduction in the PF. Some medical
plants are susceptible, whereas some are resistant to
RKNs. Mendonca et al. (2017) investigated how seven
different species of medicinal plants responded to Meloi-
dogyne paranaensis, assessing the results using the
reproduction factor and gall index. Melissa officinalis,
Hypericum perforatum (eola-weed) and Pfaffia glomerata
(Brazilian ginseng) were all highly susceptible to
M. paranaensis. Pogostemon cablin (patchouly) was cate-
gorised as susceptible due to its intermediate response,
whereas Cordia verbenacea was categorised as resistant,
with Artemisia annua (sweet sagewort) and Cathar-
anthus roseus (Madagascar periwinkle) being extremely
resistant. Catharanthus roseus stood out due to its high
gall index, which prevented the nematode from
reproducing.

Conclusion

Sutherlandia frutescens was tolerant to Meloidogyne
enterolobii as the gall index (GI) was less than 2 under
microplot conditions and the reproductive factor (RF)
was less than 1, particularly at high inocula levels,
while growth was not reduced relative to the control.
Sutherlandia frutescens can be cultivated and produced
on soils that are infested by M. enterolobii. The study
also reveals that microplot conditions favour
M. enterolobii reproduction better than shade net

conditions. Therefore, it might serve as a valuable com-
ponent in nematode management strategies, as a
rotation crop.

Acknowledgements

The authors are grateful to the University of Mpumalanga,
Mbombela, South Africa, for providing the necessary financial
support to conduct the study.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This work was supported by National Research Foundation
[grant number 116232]; Maize Trust [grant number 3003].

Notes on contributors

A. Mabuela is an MSc student at the University of Mpumalanga.

T. A. Masenya is involved in plant nematology, plant breeding
and agronomic studies.

Z. P. Dube is involved in plant nematology, entomology and
agronomic studies.

N. F. Zulu is an MSc student at the University of Mpumalanga.

M. Y. Maila is involved in plant nematology, food technology
and agronomic studies.

ORCID

Amogelang Mabuela
Tsobedi Absalom Masenya
7931

Zakheleni Palane Dube
8594

Nkosingiphile Fortunate Zulu
1523-549x

Mmatshelo Yvonne Maila
2048

http://orcid.org/0000-0001-8526-4424
http://orcid.org/0000-0003-3847-

http://orcid.org/0000-0003-4076-
http://orcid.org/0000-0002-

http://orcid.org/0000-0001-5233-

References

Ansari S, Charehgani H, Ghaderi R. 2019. Resistance of ten
common medicinal plants to the root-knot nematode
Meloidogyne javanica. Hellenic Plant Protect J. 12:6-11.
doi:10.2478/hppj-2019-0002.

Asong JA, Ndhlovu PT, Khosana NS, Aremu AO, Otang-Mbeng
W. 2019. Medicinal plants used for skin-related diseases
among the Botswanas in Ngaka Modiri Molema District
Municipality, South Africa. S Afr J Bot. 126:11-20. doi:10.
1016/j.52jb.2019.05.002.

Azeem W, Mukhtar T, Inam-ul-Haq M, Khan MA, lbrahim MS,
Hassan A, Regmi H, Duncan LW. 2025. The nematicidal
potential of Moringa oleifera extracts and rhizobacteria


http://orcid.org/0000-0001-8526-4424
http://orcid.org/0000-0003-3847-7931
http://orcid.org/0000-0003-3847-7931
http://orcid.org/0000-0003-4076-8594
http://orcid.org/0000-0003-4076-8594
http://orcid.org/0000-0002-1523-549x
http://orcid.org/0000-0002-1523-549x
http://orcid.org/0000-0001-5233-2048
http://orcid.org/0000-0001-5233-2048
https://doi.org/10.2478/hppj-2019-0002
https://doi.org/10.1016/j.sajb.2019.05.002
https://doi.org/10.1016/j.sajb.2019.05.002

6 A. MABUELA ET AL.

against Meloidogyne incognita in tomato. Front Plant Sci.
16:1562074. doi:10.3389/fpls.2025.1562074.

Collett RL, Marais M, Daneel M, Rashidifard M, Fourie H. 2021.
Meloidogyne enterolobii, a threat to crop production with
reference to sub-Saharan Africa: an extensive, critical, and
updated review. Nematol. 23:247-285. doi:10.1163/
15685411-bja10076.

De Waele D, Elsen A. 2007. Challenges in tropical plant nema-
tology. Annu Rev Phytopathol. 45:457-485. doi:10.1146/
annurev.phyto.45.062806.094438.

Eisenback JD, Triantaphyllou HH. 2020. Root-knot nematodes:
Meloidogyne species and races. In: Nickle W.R., editor.
Manual of agricultural nematology. New York (NY), USA:
Marcel Dekker; p. 191-274.

Engelbrecht G, Claassens S, Mienie CM, Fourie H. 2021.
Screening of rhizosphere bacteria and nematode popu-
lations associated with soybean roots in the Mpumalanga
Highveld of South Africa. Microorganisms. 9:1813. doi:10.
3390/microorganisms9091813.

Gomez KA. 1984. Statistical procedures for agricultural
research. NewYork: John Wiley and Sons.

Hussey RS, Baker KR. 1973. A comparison of methods of collect-
ing inocula of Meloidogyne species including a new tech-
nique. Plant Dis Rep. 57:1025-1028.

Jones JT, Haegeman A, Danchin EG, Gaur HS, Helder J, Jones
MG, Kikuchi T, Manzanilla-Lopez R, Palomares-ruis JE,
Wesemael WM, et al. 2013. Top 10 plant parasitic nematodes
in molecular plant pathology. Mol Plant Pathol. 14:946-961.
doi:10.1111/mpp.12057.

Kumar V, Khan MR, Walia RK. 2020. Crop loss estimations due to
plant-parasitic nematodes in major crops in India. Natl Acad
Sci Lett. 43(5):409-412. doi:10.1007/s40009-020-00895-2.

Makgato MJ, Araya HT, du Plooy CP, Mokgehle SN, Mudau FN.
2020. Effects of Rhizobium inoculation on N2 fixation, phyto-
chemical profiles, and rhizosphere soil microbes of cancer
bush (Lessertia frutescens (L.)). Agron. 10:1675. doi:10.3390/
agronomy10111675.

Makhado NV. 2020. Host-status and host-sensitivity of sweet
potato cultivar 'blesbok’ to Meloidogyne javanica and
related management  strategies of  Meloidogyne
inconita [Master's dissertation submitted to University of
Limpopo]. Sovenga, South Africa.

Marais M, Swart A, Fourie H, Berry SD, Knoetze R, Malan AP.
2017. Techniques and procedures. In: Fourie H, Spaull VW,
Jone RK, Daneel MS, De Waele D, editors. Nematology in
South Africa: a view from the 21st century. Cham:
Springer; p. 73-117.

Masenya TA, Pofu KM, Mashela PW. 2020. Responses of cancer
bush (Sutherlandia frutescens) and Meloidogyne javanica to
increasing concentration of Nemafric-BL phytonematicide.
Res Crops. 21:3.

Mbatyoti OA. 2018. Soybean host status to Meloidogyne incog-
nita and nematode biodiversity in local soybean cropping
systems [doctoral dissertation]. Potchefstroom, South
Africa: North-West University.

Mendonca Cl, Mattos JDA, Carneiro RM. 2017. Host status of
medicinal  plants to  Meloidogyne  paranaensis.
Nematropica. 47(1):49-54.

Ngobeni GL, Mashela PW, Mphosi MS. 2012. Host-status of
thirty-two maize genotypes to Meloidogyne incognita race
2 and Meloidogyne javanica in South Africa. Afr J Agri Res.
7:1812-1818.

Nkosi S. 2019. Degree of nematode resistance in sweet potato
cultivar ‘Mafutha’ to tropical Meloidogyne species [master's
dissertation]. submitted to Sovenga, South Africa: University
of Limpopo.

Noorhosseini SA, Fallahi E, Damalas CA, Allahyari MS. 2017.
Factors affecting the demand for medicinal plants: impli-
cations for rural development in Rasht Iran. Land Use Pol.
68:316-325. doi:10.1016/j.landusepol.2017.07.058.

Nsibanyoni NP, Tsvakirai CZ, Makgopa T. 2023. The willingness
to pay for African wormwood and cancer bush capsules
among youths in Mbombela, South Africa. J Med Plant
Econ Dev. 7:173.

Pofu KM, Mashela PW, Laurie SM, Oelofse D. 2017. Host-status
of sweet potato cultivars to South Africa root-knot nema-
todes. Acta Agric Scand B Soil Plant Sci. 67:62-66.

Raselabe MB. 2017. Effects of pruning and fertilizer on growth,
phytochemistry and biological activity of Sutherlandia frutes-
cens (L.) R. Br [masters dissertation]. Durban, South Africa:
University of Kwazulu-Natal.

Seinhorst JW. 1967. The relationships between population
increase and population density in plant parasitic nematodes.
Nematologica. 13:481-492. doi:10.1163/187529267X00265.

Shaik S, Singh N, Nicholas A.2011. HPLC and GC analyses of in vitro
grown leaves of the cancer bush Lessertia (Sutherlandia frutes-
cens L.) reveal higher yields of bioactive compounds. Plant
Cell Tiss Org. 105:431-438. doi:10.1007/s11240-010-9884-4.

Silva S, Carneiro R, Faria M, Souza D, Monnerat R, Lopes R. 2017.
Evaluation of Pochonia chlamydosporia and Purpureocillium
lilacinum for suppression of Meloidogyne enterolobii on
Tomato and Banana. J Nematol. 49:77-85. doi:10.21307/
jofnem-2017-047.

Talwana H, Sibanda Z, Wanjohi W, Kimenju W, Luambano-
Nyoni N, Massawe C, Manzanilla-Lépez RH, Davies KG,
Hunt DJ, Sikora RA, et al. 2016. Agricultural nematology in
East and Southern Africa: problems, management strategies
and stakeholder linkages. Pest Manag Sci. 72:226-245.
doi:10.1002/ps.4104.

Taylor AL, Sasser SN. 1978. Biology, identification, and control
of Root-knot Nematodes (Meloidogyne species). Raleigh
(NC): Cooperation Publication of Department of Plant
Pathology, State University and United States Agency of
International Development.

Timana M. 2023. Host response of local cassava varieties to
root-knot infection and their management with plant
extracts [mastetr's dissertation]. Nelspruit, South Africa:
University of Mpumalanga.

Van Wyk AS, Prinsloo G. 2020. Health, safety and quality con-
cerns of plant-based traditional medicines and herbal reme-
dies. S Afr J Bot. 133:54-62. doi:10.1016/j.sajb.2020.06.031.

Vilela RMIF, Kuster VC, Magalhdes TA, Martini VC, Oliveira RM,
de Oliveira DC. 2023. Galls induced by a root-knot nematode
in Petroselinum crispum (Mill.): impacts on host develop-
ment, histology, and cell wall dynamics. Protoplasma.
260:1287-1302. doi:10.1007/s00709-023-01849-3.


https://doi.org/10.3389/fpls.2025.1562074
https://doi.org/10.1163/15685411-bja10076
https://doi.org/10.1163/15685411-bja10076
https://doi.org/10.1146/annurev.phyto.45.062806.094438
https://doi.org/10.1146/annurev.phyto.45.062806.094438
https://doi.org/10.3390/microorganisms9091813
https://doi.org/10.3390/microorganisms9091813
https://doi.org/10.1111/mpp.12057
https://doi.org/10.1007/s40009-020-00895-2
https://doi.org/10.3390/agronomy10111675
https://doi.org/10.3390/agronomy10111675
https://doi.org/10.1016/j.landusepol.2017.07.058
https://doi.org/10.1163/187529267X00265
https://doi.org/10.1007/s11240-010-9884-4
https://doi.org/10.21307/jofnem-2017-047
https://doi.org/10.21307/jofnem-2017-047
https://doi.org/10.1002/ps.4104
https://doi.org/10.1016/j.sajb.2020.06.031
https://doi.org/10.1007/s00709-023-01849-3

	Abstract
	Introduction
	Materials and methods
	Description of the study area
	Preparation and collection of plant material and inoculum
	Data collection
	Data analysis

	Results and discussion
	Conclusion
	Acknowledgements
	Disclosure statement
	Notes on contributors
	ORCID
	References

