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Abstract: Crop yield reduction is proportional to the initial nematode numbers at planting. Thus, pre-emergent
nematicide application is important in the management of plant-parasitic nematodes. When used as post-
emergent bio-nematicide, crude extracts of ground Cucumis myriocarpus fruit consistently suppress numbers
of the southern root-knot nematode (Meloidogyne incognita). This study was initiated to determine suitability
of crude extracts of ground C. myriocarpus fruit as a pre-emergent bio-nematicide on eight different
monocotyledonous crops. In each trial, seven levels of crude extracts of C. myriocarpus fruit viz. 0, 2.5, 5, 7.5,
10, 12.5 and 15 g, were arranged in a randomized complete block design (RCBD), with five replicatesunder
greenhouse conditions. Successful seedling emergence was recorded. Seedling emergence percentage had
significant (P  0.01) negative quadratic relationship with concentrations of crude extracts. In conclusion,
detailed bioassay studies on responses of seed germination to crude extracts of C. myriocarpus fruit in vitro
are necessary to substantiate the observed in vivo results.
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INTRODUCTION In an attempt to ameliorate the drawbacks of

The damage caused by plant-parasitic nematodes is of Agriculture - University of Limpopo, developed the
directly proportional to the initial population density of ground leaching technology (GLT), which involves spot
nematodes (Pi) at planting [1]. Thus, it is preferable  that application of ground materials from selected plant organs
Pi be at its lowest at planting. Fumigant nematicides, used in a shallow hole around the base of the stem of the
as pre-plant nematicides, were the most effective since transplants at 2 g/ plant [3, 8, 9]. The GLT system relies on
they reduce Pi before planting. Also, most non-fumigant irrigation  water  to leach potent bio-chemicals into the
synthetic nematicides have been successful in crop soil [10]. In a number of screening trials, ground wild
production because they could be used as pre-emergent cucumber   (Cucumis   myriocarpus   Naudin)   fruit,
nematicides without inducing any phytotoxicity. castor bean (Ricinus communis L.) fruit and fever tea

However, most of these materials, due to their (Lippia javanica Burm.f.) Mill) leaves consistently
detrimental  effects on the environment and mammals reduced densities of the southern root-knot nematode
have been withdrawn from the markets, with increased (Meloidogyne incognita race 2 [Kofoid and White]
focus being on organic amendments. Drawbacks of Chitwood) in root and soil samples  [3,  8-10]. Regardless
conventional organic amendments in suppression of of  the  organic  amendment  source,  when   used as
plant-parasitic nematodes, included inconsistent post-emergent bio-nematicide, the material had fertiliser
nematode suppression, large quantities needed to achieve effect  and  had  no effect on soil pH, with the exception
effective control, unavailability of most effective materials, of  L.  javanica  leaves,   which   reduced   soil  pH [9].
high costs of transport, long waiting-period required for The efficacy of ground C. myriocarpus fruit on nematode
microbial decomposition and lowering of soil pH [2-7]. suppression    was    comparable    to     that    of  synthetic

conventional organic amendments, the Land Bank Chair
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systemic nematicides, viz. aldicarb and fenamiphos [11]. cv. ‘ARC-FRI PBR’, sorghum (Sorghum bicolor (L.)
The physiological responses of emerging seedlings to Moench) cv. ‘Pannar 8609’ and wheat (Triticum aestivum
crude extracts of C. myriocarpus fruit had not been L.) cv. ‘Caledon. The time of planting for each crop, two
documented. The objective of the study was to determine seeds per hole were planted at commercially prescribed
the effect of crude extracts of C. myriocarpus fruit on depths. Crude extracts of C. myriocarpus fruit as organic
seedling emergence of selected monocotyledonous crops amendment was applied in 2 cm farrow around the seeds
when used within the recommended range of the GLT at planting, with growing medium irrigated to field
system. capacity. Each pot was irrigated with 250 ml tap-water

MATERIALS AND METHODS Successful seedling emergence was recorded as the

Separate experiments, each comprising any of the were recorded and marked to ensure that recording was
eight monocotyledonous crops, were conducted at the done once. Data were collected every day for 14 days,
Horticultural Unit of the University of Limpopo expressed as percentage seedling emergence and
(23°53’10”S, 29°44’15”E). Fruit of C. myriocarpus were subjected to analysis of variance with variance (ANOVA)
locally collected and prepared according to Makkar [12] with SAS program (SAS Institute Inc. 2004) [14] and
and Mafeo and Mashela [13]. Thirty 15-cm-diameter means were separated using Waller-Duncan multiple-
plastic pots were placed on greenhouse benches and range test. When means were different (P  0.01), lines of
filled with 5 l growing mixture, comprising Hygromix and the best fit between emergence and concentration of
pasteurised sand at 3:1 (v/v). Ambient day/night crude extracts of C. myriocarpus fruit were generated.
temperatures averaged 27°C/18°C, with maximum
temperatures managed using automatic electrical RESULTS
thermostat.

Seven treatments, viz. 0, 2.5, 5, 7.5, 10, 12.5 and 15 g Crude extracts of C. myriocarpus fruit  significantly
C. myriocarpus fruit per pot, were arranged in a (P  0.01) inhibited emergence of all the test crops.
randomized complete design with five replications. Partitioning of the sum of squares indicated that the
Individual experiments on monocotyledonous crops treatment explained 81, 84, 64 and 79% of the total
included chive (Allium schoenoprasum L.) cv. ‘Hygrotech treatment variation in emergence of chive, leek, maize and
J03940’, leek (Allium ampeloprasum L.) cv. ‘Hygrotech millet, respectively (Table 1). Similarly, treatment explained
G07157), maize (Zea mays L.) cv. ‘SNK 2147’, millet 79, 78, 60 and 84% of the total treatment variation in
(Panicum  miliaceum L.) cv. ‘Babala [OPV]’, onion emergence of onion, rye, sorghum and wheat, respectively
(Allium cepa L.) cv. ‘Texas Grano’, rye  (Secale cereal L.) (Table 2).

every other day.

appearance above the soil surface of the epicotyl, which

Tables 1: ANOVA of crude extracts of Cucumis myriocarpus fruit on seedling emergence of chive, leek, maize and millet (n = 35)
Chive Leek Maize Millet
----------------------------------- --------------------------------- ---------------------------------- ------------------------------------

SOV df SS Percent of total SS Percent of total SS Percent of total SS Percent of total
Rep 4 0.171 2.77 0.114 2.30 0.571 6.67 0.171 3.06ns  ns  ns  ns

Treatment 6 4.971 80.56*** 4.171 83.91*** 5.371 62.67*** 4.400 78.57***
Error 24 1.028 16.67 0.686 13.79 2.629 30.66 1.029 18.37
Total 34 6.171 4.971 8.571 5.600
***Significant at P = 0.01, ns = not significant at P  0.05

Table 2: ANOVA of crude extracts of Cucumis myriocarpus fruit on seedling emergence of onion, rye, sorghum and wheat (n = 35)
Onion Rye Sorghum Wheat
------------------------------------- ------------------------------------ ------------------------------------- ------------------------------------

SOV df SS Percent of total SS Percent of total SS Percent of total SS Percent of total
Rep 4 0.171 6.06 0.286 3.99 0.400 8.65 0.114 2.30
Treatment 6 4.400 78.57 5.542 7760 2.971 59.77 4.171 83.91
Error 24 1.029 18.37 1.314 18.41 1.600 32.18 0.686 13.79
Total 34 5.600 7.142 4.971 4.971
***Significant at P = 0.01, ns = not significant at P  0.05
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Fig. 1: Relationship between seedling emergence of a) chive, b) leek, c) maize, d) millet, e) onion, f) rye, g) sorghum and
h) wheat and concentration of crude extracts of C. myriocarpus fruit.

Emergence of all cultivars tested had strong negative DISCUSSION
quadratic relationships when regressed against the 7
levels of crude extracts of C. myriocarpus fruit organic Crude extracts of C. myriocarpus fruit reduced
amendment. Treatment levels on chive, leek, maize, millet, seedling emergence in all test crops. Certain widely used
onion, rye, sorghum and wheat seeds contributed 98%, bio-nematicides have strong inhibition on seedling
98%, 98%, 98%, 99%, 95%, 99% and 97% to the total emergence.  For   instance,   neem  (Azadirachta  indica
treatment variation, respectively (Fig. 1). A.  Juss)  had  inhiitory  effect  on  emergence   of  lettuce,
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mustard (Sinapis arvensis L.), bean, carrot (Daucus quadratic relationships between emergence and dosage of
carota L.), radish (Raphanus sativus L.), alfalfa crude extracts of C. myriocarpus fruit suggested that
(Medicago sativa L.) and rice (Oryza sativa L.) [15, 16]. there might be dosages that stimulate seedling emergence,
Crude  extracts  from  roots  and  leaves of catmint if indeed, the observed relationships to density-
(Nepeta meyeri Benth.) inhibited seedling growth of dependent growth patterns as described for most
barley (Hordeum vulgare L.) and sunflower by 87 and biological systems [26, 28].
67%, respectively  [17].  Soil  amended  with  crude Generally, allelopathic inhibitors interfere with key
extracts of ryegrass leaves inhibited emergence of Korean physiological processes in receptor plants, resulting in
lawn grass (Zoysia japonica L.) when used as an organic reduction of plant growth and development [29, 30].
bio-pesticide [18]. Germination and subsequent seedling Results of this study suggested that processes involved
growth of eggplant, lettuce, spinach (Spinacia oleracea in inhibition of emergence were having similar pathways.
L.), leek, watermelon and tomato were inhibited by yuzu Crude extracts of C. myriocarpus fruit consistently
(Citrus junos L.), which explained more than 90% of the reduced seedling emergence in all plant species when
treatment variation [19], a figure comparable to results used within the range (2 g material/ plant) suitable for
observed in this study. transplants in suppression of plant-parasitic nematodes.

Allelochemicals that have been implicated in the Similar high R-squared values in negative quadratic
inhibition of seedling emergence include terpenoids, relationships of variables measured with dosages of crude
flavonoids and phenolic compounds [20]. In the extract of C. myriocarpus fruit suggested that the
Cucurbitaceae Family, most plant species contain inhibiting allelochemical in crops tested targeted the
cucurbitacins   [21],   with   Cucumis   genus   having processes  which have  similar  physiological  activities.
auto-allelopathy with strong inhibition of germination In this study, the targeted process might have occurred
[22].  In  their  review  of  the chemical  structures of the during seed germination, since emergence is a physical
12   cucurbitacins    in   the   Cucurbitaceae   Family, process. Detailed bioassay studies on responses of seed
Chen et al. [21] indicated that cucurbitacin A, which germination to   crude  extracts  of  C.  myriocarpus  fruit
occurs   in    large    quantities    in    fruit  and   roots of in vitro are necessary to substantiate the observed in
C.  myriocarpus, was the only cucurbitacin that was vivo results.
water-soluble. Cucurbitacin A comprises two toxic
compounds, viz. cucumin (C H O ) and leptodermin ACKNOWLEDGEMENTS27 40 9

(C H O ), which are known as the tetracyclic27 38 8
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