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Studies were undertaken under greenhouse and field conditions to determine the supprcssiy)cncéé'_ F

of a wide range of plant species to Meloidogyne spp. nematodes. Potted plants were inoculated

- . with 6000 ¢ggs and /or juveniles while the field experiments were in nematode infested fields. - -~

" The data was analyzed using GenStat Edition 3 and means separated using the least significant

difference test at (P<0.05). Among the plants tested, Tagetes patula, Gossypium hirsutum, =

Desmodium uncinatum, Chloris gayana, Zea mays, Alstroemeria sp., Capsicum . annuinm,
Crotalaria juncea, Arachis hypogaea, Sorghum bicolor, Tithonia diversifolia and Pennisetum
purpureum were rated as poor nematode hosts with galling and egg mass indices ranging from 0
to 3. High- galling and egg mass indices ranging from 7-9 were recorded on Lablab purpureus,
Coriandun, sativum, Statice sp., Brassica oleracea var. gloria, Helianthus annuus, and Vigna
subterranea while Mucuna piuriens, Lactuca sativa, Allium ampeloprasum, Sesanum indicum,
Allium cepa,” Onnis sp., “Brassica Oleracea Var. chinensis, Asparagus sp., B. olerdcea var.
.. botrytis,” Ornithogolum arabicum. Tuberose sp. and Chrysanthemum - indicum were rated ,
. moderately ‘resistant with galling and ‘egg mass indices ranging from 3 to 6. Damage by
. nematodes was significantly (P<0.05) reduced in toniato planted after sweet corn or in sweet
" comn with Tagetes patula, Crotalaria juncea, Sorghum bicolor and Asparagus sp. in the field.

This study shows that despite the fact that Meloidogyne spp. has wide host ranges, there is a wide- -

range of cconomically important plants 'from which suitable candidates can be ‘selected by v
farmers for use as rotation or intérplant in their management, AR - A
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: INTRODUCTION' - poor hosts, non-hosts or resistant crops with

* Rotating crops in a scquential cropping
“system’ is " widely regarded as a - good
agricultural  practice “in’ traditional and
modern agriculture (Bridge, 1996, Chen and
" Tsay, *2006)." Crop’ rotation systems  are

# particularly - useful = in  maintaining soil

. fertility and reducing or preventing build up
of pests and discases especially in the soil

- (Netscher and Sikora;- 1990, Nolig, .2009); -
The -principle - that guides ‘ use of “crop

" rotation* in_‘nematode management - is to
. teduce populations “'of : the. . damaging

_nematode species” to “levels’ that ellow ™ .
subsequent crops to complete carly growth -

* before:_being * heavily attacked - (Bridge,

~. 1996). This' can be achicved by’ alternating

susceptible crops (Swamy - er al., 1995,
Forinumetal,2001). ~ - " . -
Although = ‘sequentinl  cropping’ - is |
recognized as -a stralegy in root-knot
(Melaidogyne spp) nematode (Abawi et al,,.

" 2008) management its adoption especinlly in

the smallholder farms is restricted due to

- scarcity of arable land coupled with market- .

driven’ demand of particular crops and/ or
varictics (Bridge, 1996)." In addition, a lot of

skill is required to design-and implement-
- effective crop cyeles for the control of such

pathogens’ as root-knot ‘ncjnhtodé that have .*

‘broad host ranges (Kerry, 1990, Yamadi er .
~al, 2002). Previous studies . have ‘been - -
focused -on  plants -such “as Tagetes spp., .




‘and necin that arc. antagonistic

= “nematodes * because - they ‘rcleasc-root” .

. -exudates” that “arc toxic to
" (Sukul, 1994, Vargas-Ayala-.ef al., 2000).. ..
* Low" or lack of cammercial value of the .
most intensively studied plants is however,z -

_* major hindrance to their adoption into most
. cropping systems (Johnson "et al.,

of land and therefore farmers arc ‘obliged to

* plant” plants® with cconomic, forage. ‘of

the  nematodes |-

. 1992) ..
© ., 7 especinlly in Kenya where there is scarcity

A;s'pu}d;gué;sp‘p:..,‘scénm,'c,‘ S 'Greenhouse experiment
tic to root-knat " i i . ' \
O " gelocted -and “evalunted to_ determine their -
“feaction o’ ‘Toot
" greenhouse " conditions.

“Thirty-six ; plant’ -species *(Ta

’knot._ nematodes  under .
Tomato"- .C.V;

Moneymaker . and ~ Tagetes - minuta .. an ’

“aniagonistic plant were included as positive

and negitive contrals, -respectively.  Pots
measuring 21" cm . in- diameter were filled
with 5 kg heat sterilized lonm and sand soil, *.

+ ‘mixed in the ratio 2: 1(v/v). Three seedsof .-
' cach test plant were sown in cach- pot but *-

- ornamental. value. . Currently. the usc, of . -
. nematicides is.on the increase .in’ Kenya

resulting  in ‘environmental -

degradation.

Some of the curmently used nematicides.are |

. harmful to the users for. instance Furadan -

~. which is casinogenic in nature - yet it is in
. - continuous use by our farmers. AR
" "Suitability of a crop for incorporation into

a rotation cycle is not only determined by.its -

-cfTiciency in nematode suppression but-also
" . by the cconomic retumns it brings to ‘the”
farmer (Nolig, 2009, Chen and Tsay, 2006).

‘Farmers in Kenya continually intercrop

"and this leads to increased nematode
population in’ the soils. The challenge to
research is therefore, to identify -nematode

* suppressive crops that satisfy the economic
considerations in crop production systems.
In an cffort to address the above challenges
a study was undertaken to identify potential

-rotation .crops - with food and forage’ with
commercial value and incorporate them into
cropping programs for toot-knot nematode

- management in tomato production systems

- in Kenya. '

. ‘MATERIALS AND METHODS i
: Screening of potential rotation crops for
7 root-knot nematode suppression

thinning was donc ten days after emergence

“{o leave one scedling per pot. Ten days after .
- seedling emergence, 6000 eggs and/ or -
juveniles, suspended in 10ml of water, were -

pipetted into indenmtion_spi.ndc‘around the
basc of the scedlings. in cach pot and soil

pushed back to cover the roots. Treatments

were arranged in a completely randomized

. design’ with ten. replications. Plants were

" watered twice. a week and fertilized .on a.

40

-still green, 9 =

biweckly basis by-adding 5g of calcium
ammonium nitrate (CAN) into cach pot. The

" experiment was terminated eight weeks after
tomato with crops that are highly susceptible : ' ’
- to rootknot nematode like spinach, capsicum
*. among others which have economic returns

inoculation. .

s Plants were.‘gcntli ‘ﬁprbblcd‘ and roots ‘
“washed - free of adhering soil using water.
" Galling was quantified using the scale of 0-

10 as described by Bridge and Page (1980)
where, 0 = healthy root system, 1 = very few .
galls only detected upon close examination,
2 = small galls easy. to detect, 3 = numerous
small galls, 4 = numerous small galls and a
few big ones, 5 = 25% of the root system .
severely ‘galled, 6 = 50% of the root systcm
severely galled, 7 = 75% of the root system
severely galled, 8 = no healthy root but plant
completely galled root
system and plant dying, 10 = plants and
roots dead. Plants with scorcs ranging from

. 0-3 were rated as resistant while those with
~ scores ranging from 4-6 and from 7-10 were

raled as moderately resistant  and
sus.ccptible, respectively., Egg masses were
stained using phloxine B (Holbrook et al.,
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1983) and quantified using a scale of 1-9
where "I=no epg masses, 2=1-5, 3=6-10,

© . 4=11-20, 5=21-30, 6=31-50, 7=51-70, 8=71-

100, 9=->100 egg masscs per root system
(Sharma . et. al, - 1994). Second-stage
juveniles were extracted from 200¢m’ soils
using - the . modified . Baermann
technique and enumerated (Hopper, 1990).

Field Experiment .
~ Tagetes  patula,  Crotalaria  juncea,
Sorghum bicolar, Desmodiun sp., sweetcorn

funnel - -

that ‘had been rated as resistant in the - -

greenhouse experiment with tomato C.V.
" Moncymaker as a control were evaluated in
naturally * infested soils in  micro-plots
measuring 1 x'1.8m. Each had 4 rows with
" 5.plants/row planted in a spacing of 25 x
60cm.:- 5g of diamonium phosphate was

added into’.cach planting hole ‘at planting

time. and top dressing’ done - using CAN
fertilizer three’ weeks after germination.

- Weeds were controlled regularly and plants
-~ irrigated when necessary. The experimental

“'design was a randomized complctc block .

design with three replications.

Initial nematode inoculum in the soil was =
determined by-taking five 200g soil samples -
" at random - following ' the procedure by -
" second-stage " -

Dropkin- - (1980)  and )
. Meloidogyne juveniles extracted using the

~modified Baermann funnel téchnique and
"', enumerated (Hooper, .1990). Aficr 90days, -
.. five plants were randomly selected from the
. ‘middle ‘rows of ‘cach ' micro-plot - and

" .uprooted by carcfully digging out the roots

" using a_hoe, and damnge by nematodes |

- assessed. using - the - galling- -index scale -

developed by Bridge and Page (1980). Sail

samples. were collected from ten different

" points in a zig zag manner in each micro-

o plot, bulked into five 200g soil samples nnd o

‘second-stage exlmclcd
described above.

* Effect of gmwmg tomato in rotzmon wnth

* juveniles -

o unlz_:;_.omsnc plants m:combmauon \_vx'th» )

- Crotalaria

sweetcorn  on Mcloulugvne spp m an’ ;o
infested field s
The cffect

sweetcom ar

of - rotating

sweetcorn. . under- -

sown/intercropped with Crotolaria juncea,” .. - .-

Asparagus spp., Tagetes patula, Sorghum
bicolor
nematodes - was determined under field .
conditions during the long rainy scason. A .
nematode infested field was selected and the

-above plants sown in plots measuring 4 x-

4m, The initial nematode density in cach
field was determined following the
procedure described above. The ficld had
spinach -and maize during the prcvious-

- §eason.

One weck afier g gt.rmmatmn of swuct corn,
T. patula, Sorghum bicolor, Asparags sp.,
Jjunceay
intercropped/undersworn  in _ between . the
sweet comn stands and tomato - C.V.
Moneymaker used as a control. Sweet comn
was planted at a spacing of 30 x 75cm and
single rows of the antagonistic plants sown
in between sweet corn stands. Plants were
fertilized by adding 5g of .diammonium-

phosphate into each planting hole. Weeds ™~ .

were ‘regularly controiled and the plants-
irrigated when necessary. - The experimental
design was randomized complete block
design “with five: replications: After -three
months, ten -sweet com plants - were

randomly-selected from each plot, uprooted - .

and their roots washed free of soil. Data on-

" -dry shoot and cab weights were taken. Data

on root galling of undersown plants .were-

determined. Soil samples were taken from __'.

ten different points in cach plot for juvenile
population assessment. Plots were tilled -
before. transplanting - one-month-old tomato’

-C.V. Moneymaker sccdlmgs ata spacmg of . s

"5 X 75cm,

" The experiment: was tcrmmntcd 60 d.xys-" T
aﬂcr transplanting - by ‘gently - uprootingl0 -

randomly ‘selected tomato plants by digging -

-~ using the hoc from. each plot and roots™ -

tomato with.

or Allium sativum- on root-knot. ~ % -

‘were” .
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- washed: free-of soil_before rating them’ for %

** galling and - egg masscs. following - the

: - procedures “described above:, Second-stage
2. juveniles were extracted from soil -samples

' “and enumerated as? described , above, Dry;-

“ shoot weight of the ten plants was nlsc_),(ukcn -

“ and the cxperiment repeated once during the -

fol]'o\‘vin'g
. procedure.

‘season ~following’ the same -

Al data coilcclcdi: was -su'b'jcctcd'-',_té,

analysis of variance using GenStat discovery - .

EDITION -3 computer. package and - means

separated - using -~ the - least . significant

. difference (LSD) test at’ (P<0.05), .

Tnhie 1: Gallh;g;a'nd epg mass iﬁdicc's and ﬁﬁ_mbérs of ,\!e{uiddg-l}e ju\"cn‘ilt_:s (1) on different plgmt spcsics‘ gr(iwq

in soil infested with root-knot (Meloidagyne spp.) nematodes

Plant - * Galling Lgg - mass  Juvenile counts/,  Overall
R “indices - - indices 200cm’ ~reaction -
‘ - Test . Test . Test: . SRS
e ) ) . 1on o1 I
Tagetes (Tugetes panila) {comrol) 10 1.0 10 10229 48 ’ ‘l:(esisl:ml
- . . - . s . o
Tugetes (Tagetes mimta). S0 18 - 10 18 BS 3
D fium (Desmodi ci ) L1010 1.0 -l.(l_‘ 299 '85 . : "
Rhodes grass (Chluris gayana) 10 10 10010 w9 a6 "
_ Alstrocmeria {dlssrocmeria sp.} (KPR Y B F A 1 182 88‘ e
Cngthn (cht%_mim_n hirsutum) 14 20 L4220 255 80 L "
Crotalaria (Crotalariu juncea) 15716, 34 36 23977 S ot
. Napi:rgmss (Pennisctum purpureum) 16 10, 16 II.O 621 " 80 ’ o
Sorghum (Sm;:hm;} bicvlor) 18 19 . 4437 0 31447 ) "
_ Peanut (Arachis inpogacy) - ,l.s_' 15 L6 15 100 590 -
Sweetcom (Zea muays saccharata) 19: 22 20.26 7219 010 "
Capsicum (Capsicum sp.) 22 1.0 - 21 L0 (260 .50 "
- Tithonia (Tithonia diversifilia) 29 36 3.0 33: 405 75 - St
- Gatlic (Alim sativim) . 31 38 34 40 373 50 Moderately resistant
Yelvet hean (Mucuna pratiens) .38 31 36 36 . 370 46 " '
Lettuce (Lactuca sativa) 39 48 ©39 42 248 18- .. 0o
Leckswiss (Aflium ampeloprasum) 4.1 4.0 44042703 171 "
- Sesame {(Sesamum indicum) 44 35 43 3.0, 966 117 "
Red Onion (Alliun cepa) 45 4.0 43 42 346 130 ’ "
L Onnis (Onnis 571 - . . 46 4.8 5052 - 520 117 oo™
R Chinese cabbage (Brussica chinensis) 46 57 45 6.1 847 132. ... "
- Asparagus (Asparagus sp) : 49 36 58 4.0 756 150 oo
. Broccoli(Brassica campestris var, bolrytis) 51 713 51 6.6 - 195 270 "
Ornithogolum (Qrnithagelum arabicum) 56 5.1 59 41 - - -652. 319 - e
- Tuberose (Tubermsc sp.) . . 59 52 56 61 238. 37 "
[ Chy mum (Chrysanth inelicum) 61 56 6061 246 8 - "
_ Mustard (Brassica campestris spp). 6.6 7.1 66 73 . 944 133 Susceptible
;. Statice (Statice sp.) . 7350 70 72 3300 70 - " :
Spring onion (Alium cepa) 72 15 13.81 342 186 "
Rapesced (Brassica nupris) : 80 62 75..67 - 438118 - .
Cabbage cv. Gloria (Brussica campestris) 84 11 83 7.3 380 86 e
Sunfluw:r(llcli:nlhuszmnuus) 84 87 84 9.0 547 160 - n
Dollch}Js {Dolicos lublqb) 85 90 84 9.0 738 120 "
Corriander (Corriunder sp.) 9.0 9.0 9.0 9.0 370 119 e
/ Bambara nuts (Voand:cia subterranea) 90 9.0 9.0 9'0 ™14 o "
" '&)r[r)um(Lycupcr:iconcsrulenmm) (Contral) 920 9.0 90 90 1457 373, "
LSD (F<0.05). : : 06 1.0 13 1.0 104 30




. Bats. J. Agric. Appl. Sci. Vol. 7 No. | 2011

RESULTS
Greenhouse experiment
There  were  significant  (P<0.05)

“differences in galling, egg masses and -

juvenile counts among the plants tested

(Tablel). Galling and cgg mass indices
ranged from 6.6-9.0 in tomato, rapesced,

lablab, coriander, spring onion, and cabbage
C.V. Gloria, sunflower, statice and bambara
nuts. These plants were rated as susceptible.
Onnis, leekswiss, chrysanthemum, garlic,
velvetbean, Chinese cabbage, asparagus,
broccol, lettuce, sesame and red onion were
raled as moderately resistant. with galling

-and egg mass-indices ranging from 3 — 6.

Tagetes, patula,- dcsmodium, rhodes grass,

Field cxpenmcnt '

Results of the mlcroplot experiment’ were
sxmllar to those observed in the greenhouse.
Significant "differences in galling and egg

mass _indices -were observed -among the -

plants tested (Table 2).. . Galling indices
- ranged from 1.2 to 6.8 with Rhodes grass
" having the lowest (1.2) and tomato the

~highest (6.8). -All the  tested plants had

i galling indices that ranged between 1.2 and -

- 2.4 thus being rated as resistant compared to

tomato (control) that was susceptible with a -
- galling index” of 6.8..

_ . The egg - masses
followed a trend simitar to that of the galling

index and ranged from 1.4 10'2.9 among the -~ -

 tested plants while tomato. C.V. Money--
maker had the lughcst of 7.3. Therc werc
§ (42
" populations - between Areatments  and the -

‘sngmf‘cant differences . in - juvenile .

contral (Table 2). Mclozdogync juvenile

.count was_highest '(1630) in plots where-

- " tomato was grown and lowest (373) in plots
- gmwn wnh Tagetcs spp (Table ")

. with

" nematodes.
“ grown in rotation with different rotational .
treatments followed a trend similar to-that =~ .

(2.9) cgg mass index.
“There

alstroemeria, cotton, crotalaria and NdpiLr'»_

were resistant with galling and cgg. mnss.". :

indices ranging from 1-3. -
No egg masses were observed on roots of .

_desmodium, Rhodes grass and alslrocmcm S
Few egg masses (<10 per root system) were:
observed on sweet com, cotton, capsicum 7l
and Napier grass roots. Tomato C.V. .07
Moneymaker had the highest number of egg. = ©
masses but was ‘not significantly different. "

from cabbage C.V. Gloria, rapesced,
sunflower, lablab, bambara nuts
coriander (Table 1), The highest count of -

Meloidogyne juveniles was recovered from -
soils grown with tomato whereas the lowest - °

was from soils grown with peanut (Tablel).
antagonistic :
nematodes populations differed significantly -
among the treatments (Table 3). Galling
was lowest . (1.9) -on tomato grown- .in
rotation with ‘sweetcom under-sown with’

Tagetes patula and highest (7.4) Undcr"'.“' o

continuous tomato (Table 3). Galling indices
ranged from 1.9 to 3.0 on tomatoes grown in
rotation  with * sweetcorn _alone. or -in
combination ~ with plants antagonistic “to
The egg masses on tomato -

observcd on galling index (Table 3). Tomato
grown in rotation with sweetcorn under-
sown with Tagetes patula had lhc lowest

diffcrcnccs:‘. ‘in
among - the

*signifi cant
-populations

WCre -

(J2) -

_]uvcmlc '

- treatmenls’ (Table 3). The lowest Juvcnllc,

Eﬂ'cct ol‘ ;,ronlni., tomato in rotnlion with. "

'ﬁ"s“uctcorn ‘under-sown’ with nntn;,onistic

- . plants on root-knot nematotles . v
: " The effect of growing tomato in Totation
e v\uth ‘sweet : com undcrsown/‘ nlurplnmcd '_

o

population was recovered from plots planted
with sweetcorn under-sown with - Tagefes

- patula while the highest was recovered from ..

plots “under  tomato- monoculture. - Shoot
weights  of - tomato. werce
different among the treatments (Table 3).
The lowest: shoot ‘weight (10.5g) v

rccordcd under tfomato monoculture and’ the e

highest ("l 6) on tomato gmwn m mtauonrl‘ -

e wxlh Tagclu pamla

and

plants ~ on . root-knot S

significantly - - -




Gallmg mdlccs. cu, “mass' mdncce nnd

; Table 2:
‘ gme juveniles’

bers of Alefoid

-in Kenya -

) on seveml: - ¢
nnlngnmsuc plams in m.nmlodc-inlcslcd mlcm-plots it

Iy

I'Inm(trcnlmcnt) f Gnlllng Egg i :
o Yindex L mass, counts/” ..
I " index: §00cm'
Rl‘ndcs gmss (Chloru 12
‘gayana) - : R
- Cotton . (Gms)pmm_ 13 ) 671
- hirsurum) . R e o
Marigold . ,,(Tagvlc.r RN 1.4 373~
patula) = — e
- Alstraemeria 5 LT 50T
* (dAbstroemeria sp.) : .
" Desmodium . 1.6 1.8 399
" (Desmoddinm . : E
uncinatum)’ : Lo
Swectcom - (Zciz mays 1.8 2.0 954
. saccharata). : o
Sorghum (Sarg,lmm w24 29 829
" bicolor) : - .
Tomato (L_}mpcrsicon - 68 73, 1630
‘esculentum) . :
.LSD (P<0.05) 0.60 0.73 746
CV . 472 . 522 - 48
" SE L 13 426

There wcrc significant differences in the
! 'yield of sweetcomn -among . different

-rotational treatments (Table 3). The lowest

: swcelcom yleld was recorded in plots where

- :Q.swcctcom was - underswon with Tageg,_s_
‘patila. while the -highest was observed in -
“plots undersown with Crotalaria’ juncea,

“,The dry weight of sweetcorn stnlks followcd ‘

‘ snmllur trt.nd (Table 3)

Gencmlly ncmutode populuuons in plots
planted’ with sweetcorn alone’ or sweetcom

.. under-sown ‘with - Tageres :spp., Crolnluna,
" sorghum, asparagus or garhc continued to
- decrease - during season 1. ‘compared ‘to

tomato monoculture (Figure, . However, at

- the harvest of the tomato crop, nematode
_ population increases were observed in all the

plots. The highest - nematodes population
increase was obtained from plots where
tomato’ was rotated with sweetcom and
under-sown with Crotalaria juncea while

 the lowest was in those plots of tomato
“rotated” ‘with' sweetcorn “under-sown  with

Tagetes patula (Figure' 1). There was a
continuous nematode population increase in
tomato- monoculture -while . the . highest
reduction in nematode population was noted
in rotations - using swcetcom under-sown
with Tagetcs patula

Table 3: Galling indices, cbb mass indices, yield of sweetcom cobs, dry weight of staILs, numbcr of
> Meloidogyne juveniles (J;), and shoot weight of lomnln plants grown'in mtnuon wuh sweet com under-

sown with antagonistic plants in Kenya

;l'mz;ncnl Qallmg Egg I Dry . - Dryshoot  Yield - of
. . index mass - count weight _weight” of sweetcom (kg)
. . index - 7200 of stalk - tomato (g) . :
. Seasonl Season 11 o em? (8) et
Sweetcom + Tomato 1.9 29 240 29 21.60 - - 79
Tugetes patula N : . .
Sweetcom + Tomato 24 49 ' v o
Crotalaria funcea : L 443 331 . 19.50 . 197 )
- Swectcom + Tomato 28. R ) :
S 8 55 570 244 15.50 10
.. Sweetcom + Tomato 22 '
" Asporagaes . 2 51, 3?1 286 200 122.-
© - Sweetcom + ‘ -
g . . Tomato 3.0 53 309 C 253, 183 - 122
= Sweeteom alone Tomato 27 45 363 - 285 19.0 4 l(\d
| peta Tomato - 73 .82 906 - 105 .
B AT o 097 127 134 78 591 558
Qv . ’
5D {1<0.08). 297 244 30 28.6 3440 422
= : 04 0.6 175 11 S 263

44
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Figure 1: Nematode population changes in plots where sweetcorn, was under-sown with -
different antagonistic plants and rotated with Tomato in Kenya

DISCUSSION

Marigold (Tagetes patula and T. minuta),
sunnhemp - (Crotalaria juncea), = cotton
(Gossypium hirsutum), desmodium, Rhodes
grass, sorghum, sweetcorn, alstroemeria,
capsicum and peanuts suppressed root-knot
nematodes -under greenhouse and field
conditions. These findings are in agreement
with previous studies (Swamy et al., 1994,
Mc Sorley, 1999; Kinloch and Rich 2001;
Nolig, 2009; Chen and Tsay, 2006) who
found that these crops surpressed rootknot
nematode populations. However, little has
been done on most of the above plants in
Kenya. The likely explanation for
cffectiveness of marigold in the tolerance of
rool-knot nematode is the toxic chemical, -
terthicnyl and derivatives of bithienyle that
they produce that are toxic to nematodes
(Uhlenbroek and Bijloo, 1957,).

Desmodium legume is a high quality
forage crop that can be incorporated into
cropping. - systems  for . soil . fertility
improvement and soil erosion control, with

the added advantage of root-knot nematode
suppression. Suppression of Meloidogyne
spp by sorghum could be attributed - to
presence of glycosides in its cells that
become exposed in its tissues if injured by
nematodes leading to the release of the
highly toxic hydrogen cyanide (Meyer and
Fry, 1978) that kill the nematodes. This
cereal can be incorporated in diverse
cropping systems' particularly as a fallow
crop during dry seasons in order to boost
food security in these areas, .as it is well
adapted to a wide range of environmental
conditions.

Cotton suppressed root-knot nematode
reproduction. Although Meloidogyne spp.
are a serious pest of cotton, varicties that are
highly resistant.to the nematodes have been
identified elsecwhere but not in Kenya
(Veech and McClure, 1977; Fortnum ¢/ at.,
2001). This could be one of the varieties
and its ability to reduce nematode densities
could be because it has high concentrations
of terpernoid aldehydes found in their roots

b 45
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it sire toxic to the nematodes.” This crop

ifidustry’ that has collapsed and alleviat

.- poverty in cotton producing arcas. Apart
" from prodiiction of nematicidal compounds,
ontagonistic  plants  may  also reduce
" hematode populations by acting as trap
crops as has been found elsewhere by
Bridge and Noling (1996). Nematodes
invade roots of such plants but their
development and reproduction is inhibited.
For instance, Dasseger and Rao (1999)
reported that juveniles of Aeloidogyne
. specics frecly entered roots of resistant
plants like sunhemp but failed to multiply.
In addition, roots of some plants may not be
a food source for certain nematodes, thereby
reducing their numbers by starvation
{Bridge, 1996).

There was moderate nematode damage on
roots of garlic, velvet bean, lettuce,
leckswiss, sesame, red onion, onnis, Chinese
cabbage, asparagus, broccoli, ornithogolum,
tuberose and chrysanthemum. This indicates
that these crops support root-knot nematode
reproduction to a certain extent and should
therefore be introduced into  cropping
systems with caution and particularly those
farmers who constantly interplant these
crops with the susceptible ones. Farmers
should be encouraged to rotate them with

resistant ones to reduce the nematode
inoculum level in the soils.
Damage by root-knot nematodes on

muslard, statice, spring onion, rapesced,
cabbage C.V. Gloria, sunflower, lablab,
coriander and bambara nuts was similar to
-that observed on tomato. This is proof that
= these crops are susceptible and should be
" avoided in cropping systems particularly in
soils known to be heavily infested by
- Meloidogyne.  These  findings  are  very
-important since very little work has heen
“done in Kenya conceming the reaction of
‘.root knot nematodes on these plants,

" can bé used in Kenya to revitdlise the textile
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_+-Under-sowing sweetcorn with nematode
‘antagonistic plants suppressed galling by
root-knot on subsequent tomato nematodes
resulting in vigorous growth of tomato crop.
These findings agree with previous reports
(Sikora, 1992; Korthals e al., 2000).
Increase in nematode population density was
slowest under tomato plants grown in plots
previously under sweetcorn and  Tageres
patula, indicating that there was continued
nematode suppression afler removal of
marigold. Tomalto plants grown in rotation
with sweetcorn under-sown with Tagefes
patula had higher shoot weight than tomato
grown afier tomato.

Undersowing sweetcorn with Crotalaria
Jjuncea resulted in reduced nematode
populations and minimal damage on the
succeeding tomato crop. It also resulted into
increase in yield of sweetcorn implying that
nitrogen fixation was taking place that might
have lead to improved plant growth. This
study clearly demonstrates that there is an
increase in the nitrogen pool if the above
system is used. This is in consistence with
Tu et al. (2006) and Clark ef al. (1999) who
observed that the yield of companion or
proceeding crops increases when you
incorporate  nitrogen  fixing  plants.
Therefore farmers should be encouraged to
use crotalaria as a rotational crop as it both
reduces root knot nematode population
density and increcase the yicld of a
companion or succeeding crop. Crotalaria
should be promoted to be used as vegetable
by most individuals and this will eam
farmers some income as well as control root
knot nematodes in farms.

CONCLUSION

In the greenhouse, micro-plot and on-
station field, Tageres patula,  Gossypium
hirsutum,  Desmodium  uncinatum, Chloris

gavana,  Zea  mays,  Alstroemeria - Sp..
Capsicum — annuum,  Crotalaria  junced.
Adrachis — hvpogaea, Sorghum  bicolor.
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Tithonia  diversifolia  and — Pennisetum
purprerctom were rated as poor hosts with
galling and cgg mass indices ranging from 0
to 3. High galling and egg mass indices
ranging from 7-9 were recorded on Lablab
purpurcus, Coriandum, sativum, Statice sp.,
Brassica oleracea var., gloria, Helianthus
annuus, Vigna subterranca while Mucuna
pruriens, Lactuca sativa, Allium
ampeloprasum, Sesamum  indicum,  Allium
cepa, Omnis sp., Brassica Oleracea Var.
chinensis, Asparagus sp., Brassica oleracca
var.  botrvtis,  Ornithogolum  arabicu,
Tuberose sp. and Chrysanthemum indicum,
were rated moderately resistant with galling
and egg mass indices ranging from 3 to 6.
Damage by nematodes was significantly
reduced in tomato planted after sweet comn
or in sweet com with Tagetes patula,
Crotalaria juncea, Sorghum bicolor and
Asparagus sp.. On-farm studies should be
carried out to validate these findings and
establish the acceptability of selected crops
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