. LegU me @ cirad
‘l" F u t u re S et

Nematostatic N,-fixing Crotalaria for greenhouse vegetable
production (GVP) in Mediterranean conditions

Philippe de Lajudie

International Centre in Agronomic Research and Development (CIRAD), France

AABNF Rabat November 2014

Legume-supported cropping systems for Europe (Legume Futures)
is a collaborative research project funded from the European Union’s Seventh Programme
for research, technological development and demonstration undergrant number 245216
www.legumefutures.de




b Legume Nematostatic N,-fixing Crotalaria for
Futures greenhouse vegetable production

EJ

b de e
e b el LN

Canarian shelter in Spain

LABCRATOIRE DESSYMBIOSES & % oo
e e TROPICALES Il!mt ﬂﬂﬂﬂﬂﬂﬂ



Investigating and promoting local legume symbioses
for development in Senegal
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Allorhizobium
undicola

Azorhizobium
S. terangae caulinodans
Azorhizobium sp.
S. saheli
e

spontaneous S. arboris

Methylobacterium nodulans

de Lajudie et al., 1994;1998ab; : a2
Diouf et al., 1999 2007;: Doignon- Bourmer et aI 1999 2000 Svylla et al., 2002; Sy et al., 2001; Jourand et al., 2004



Investigating Unexpected

ocal legume symbioses properties
in LNBs

Méthane 4 CHNH,

monooxygénase CH3OH Methylamlne NeW mOdels

deshydrogenas

Méthanol } POtentlaI Of Legume Symb|oses
(mxaF cesmogéras - Plant nutrition (BNF, P)

HCOO - Metabolite production

Assimilation Formate .

voie de Ia sérine N oot - Land reclam_atlon |

oy 0, - Crop protection (parasites)

Méthylotroph i .

y PRy Methylobacterium Blodeg radation

Carotenoids nodulans
Bradyrhizobium
1 Burkholderi
Photosynthesis sinorhizobium urkholderia
Allorhizobium Cupriavidus

Dreyfus et al., 1981
Lorquin et al., 1997
Molouba et al., 1999
Chaintreuil et al., 2000
Giraud et al., 2000, 2002
nod gene independant nodulation Syeal, 2001
. . . . Chen et al., 2001

(endo)colonization of non-legumes: rice, maize Jourand et al., 2004, 2005

N’Zoué, 2008

P solubilisation (FABATROPIMED) Merabet et al., 2010

Stem nodulation Azorhizobium
Free-living N, fixation

outgroup



Background

Legume
Futures

No efficient treatment against nematodes.

Tourteau of castor-oil plant reputed active
Common practice: 3 month sanitary period (fallow)

Solarization / xolone treatment

Chemicals against nematodes are:
- toxic to the users
- soon banned in Europe
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Alternative
Non-food legume Crofalaria




Alternative '
Crotalaria spp.

(non food legumes)

A

Arbusculat
Mycorhizal

Fixation

agriculture

(green manure)

Fungi Active
;\ " Molecules N[5
<~ (flavonoids, ’> :
Symbiotic alcaloids)
Nitrogen N

Biological
activities
(phytoparasitic
nematodes)

Plant nutrition (N, P)

Soil phytoparasitic
Nematode population
control




Crotalaria Nematostatic Activity
Early data

Tomatoe Plants

) ) % juveniles infested roots
+ Crotalaria grantiana

foliar extracts @ control
B 0.1 mg/ml
l 1 mg/ml

. ) L ) 50 | ® 5mg/ml
Inoculated with 100 M. incognita juveniles

40 -

30

20

10

———

14 21 28 35 42

% root infestation Days after inoculation
fuschine coloration

Phytoprotection effect : delay and infestation inhibition
Jourand et al., Nematology, 2004, Vol. 6(5), 765-771



b Legume
W Futures

Nematostatic effect of Crotalaria

Early data in Senegal

Meloidogyne incognita Meloidogyne javanica
Penetration Penetration Dev to
rate rate Adult
Crotalaria
(15 species) 0,2-7% 0% 0,6 -5%
Tomato 97% 13%

Jourand, 2004

G4 LSTeM @ cirad




[ Legume Nematostatic effect of Crotalaria
W Futures Early data in LCM, Dakar, Senegal
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Jourand et al., 2004, 2005 Control



Legume Nematostatic Crotalaria for vegetable
¥ Fufures production in France, Spain, Morocco

LSTM Objectives

To test Crotalaria spp. for plant protection against nematodes as
intercrop/rotational green manure in industrial greenhouse
vegetable production on the commercial scale for a cost-
effective, environment-friendly and sustainable agriculture in 3
Mediterranean countries with the private company Delbon




h Legume
Futures Plant growth test in lab

Comparative growth of 3 Crotalaria species on 3 substrates

[ ]
Growth on « mottes Fertiss » 15d /

Height (cm) Height of 3 Crotalaria species after 3 months of
80.00 80.00 T growing in pots filled with loam in greenhouse
70.00 70.00

80.00
a
60.00 60.00 20:00 I
50.00 50.00 8
60.00 s
-‘:ﬂ_l'
40.00 40.00 = 50.00 -
30.00 30.00 b 40.00 T
i T
20.00 20.00 T | -
30.00 e
c b b
0.00 0.00 0.00 ; |
C. juncea C. retusa C. grantiana C. juncea C. retusa C. grantiana 10 | |
0.00

C. juncea C. retusa C. grantiana



, Legume Crotalaria juncea
W Futures

Tropical Shrub Legume (1-4m ; Fabaceae, Papilionoidae, Crotalariae)
Not eatable. Cultivated in India for fibers and rope production
Nitrogen Fixing symbiosis

Highly mycotrophic (symbiosis with endomycorhizal fungi)

Pyrrolizidinic alcaloids content in whole plant parts (nematostatic effect)

J2g initiate feeding sites by

injection of esophageal gland MNematodes develop
secretlons into root cells, 4 inte J3, J4 and adult
forming "giant-cells” ,,f"'f stage. Galling occurs

o '\ s h as a response 1o
52 s o 'lgnamatode parasitism.

et I N
. evas A Giant-cells
= % y e
. y (o)

and migrate to the
area of cell elongation

Infective juvenile Eggs are exuded
> (J2) is attracted into an egg mass
to growing roclis on the outside LI,
! of the female
(i J— o
—
| . y
First stage @ eqgg -5 Eog s ‘;.

] ]
"~ oy
":“N::LI:‘_(M} Hr/ :\ﬁ..__ J— é’f - Masses Adult females produce
o = T £ 9 >1000 eggs. Males are

unnecassary in most

& species, but are some-
# " Heavily galled roots times encountered.
4 provide minimal resources
Courtesy V. Brewster for tha rest of the plant. Root-hnot nematodes disease cyce




Ak Legume Research questions
W Futures d

—> Growth, Biomass & BNF (°N) of C. juncea in vegetable
producing tunnels in Mediterranean conditions (France & Spain)

—> Incidence of C. juncea on following crop: yield, nitrogen
supply, nematode protection

— Effect on soil biological activity: microbial activity,
mycorhizogenous potential, microbial populations

—> Symbiosis : nodulation & survival of rhizobia in
Mediterranean conditions

—> Soil biology, fertility & sanitary improved after 3 years ?




a Legume Nematostatic Crotalaria for vegetable
W Futures production in South France

Assay on nematostatic and green manuring effects of Crotalaria juncea
In tunnel greenhouse vegetable production (lettuce)

Current rotation cropping
Jan-Mar lettuce
Mar-Jul Melon Mr Ginoux (farmer in Noves, Provence)
Jul-Sep  Sorghum (intercrop) I\D/Irr Er?;e(tgz'(o\%e)lbon)

Oct-Dec Lettuce

Severe nematode problem

v T el ST e 2 e

e LSTeM @ cirad



_ Legume Experimental design over 3 years
Y Futures 4 blocks X 4 treatments

0 €5m O&m 0 €5m
4—‘2-m—> 4—Q-m—>

I 1Crotalaria/Sorgho/Crotalaria
3m C/S/S* C/S/C
Block IV o5 Crotalaria/Crotalaria/Crotalaria
S/S/S c/CIC
= .
iz Crotalaria/Sorgho/Sorgho i
c/cic CIs/s J J InOCUIa_tlon
Block Il Sorgho/Sorgho/Sorgho S strains
C/SIC S/S/S
C/S/S S/S/S E
Block I N
C/CIC C/S/C
S/S/S c/CIC
Block |
C/S/C C/S/S

3 experimental sites:
Noves, Aimargues (France)
Archena (Spain) B A LSTeM @ cirad




Crotalaria juncea

Crotalaria seedling

RN T

Inoculation
= " 4 M
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Legume
Futures

v

Crotalaria juncea in South France
Growth, biomass, nodulation
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Plant growth and nodulation of C. juncea after 6 weeks growing
in the 4 blocks of the experimental designs

90.000
80.000
70.000

60.000 -
50.000 A
40.000 -
30.000
20.000 -
10.000 -

0.000 -

Noves (2012)

.Mean number of nodules
.Mean shoot height

70.000

60.000

50.000

Aimargues(2012)

40.000 -

30.000 -

20.000 -

10.000 -

0.000 -

Bloc I

Bloc II

Bloc III

.Mean number of nodules
.Mean shoot height

Bloc IV IRD=F| LSTBfM_ S cirad
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Cut, shear, weigh, bury

54 | STyM @ cirac
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Lettuce crop
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Nematostatic Crotalaria for vegetable

Legume production in greenhouse in South France

Futures

-

Observation of nematode galls on lettuce roots at harvest (75 days)
After Sorghum or Crotalaria

EPEJ LSTeM @ cirad
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'EEv_@gqjiqfeof nematode infection on lettuce
W9V Fufures roots at harvest

Gall index

ANNEXE IV
Indmtinn du niveau d'attaque par ubsmatfoﬂ des galles

|
!Sﬂ%é 0 symime racinge |
| |umwr»ed=s pllee l!!l
Tonctiome plor
s | | Cumulated gall scores from 10 salad root systems

| ! . .
‘ ‘ as averaged on 3 independant observations
. ‘wm  petes w.u..l sl C = Crotalaria S = Sorghum
(eh o J e B ddwpes | ™ de
|

N
&

B
S

w
a

w
-

]
o

cumulated gall scores
& b

-
°

2

o

S C1 C2 C3
< —

After " ,
After Crotalaria

Sorghum

—> Significant differences between plots and treatments

e LSTBfM ‘cwad
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Lettuce harvest (fresh weight) Year 1

France Site 1 Year 1 |
Newman-Keuls (SNK) pP<0.001
Treatment Average (g) Groups

Crotalaria 364 A
Crotalaria 352 A
Crotalaria 352 A
Sorghum 300 B

France Site 2 Year 1
Newman-Keuls (SNK) p<0.05
Treatment Average (g) Groups

Crotalaria 425 A
Crotalaria 409 AB
Crotalaria 403 AB
Sorghum 376 B

- a block effect
- previous crotalaria improves salad biomass compared to control

sorghum

LS S —

R L=

4



Legume Effect of previous culture Crotalaria vs. Sorghum

U Futures on lettuce biomass (DW) Noves year 2
25,0 - P value culture = 0,05
20,0 -
Previous
150 - culture :
@ B Crotalaria
% 10,0 - B Sorghum
)
Q
= 5,0 -
)
1
0,0 -
| \

Block (Low gall attack)

S A LSTeM @cirad
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Legume
Futures

-

Nitrogen fixation
|sotopic approach
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Estimation of nitrogen fixation
1 Legume by "°N natural abundance measurement
W Futures y

QQ) 15N (atome % 15N 10,3663) @
4| <2 L

15N

15N

4

N Sol
\ 1 15N / $ | N



15N natural abundance, N content & %N, fixed in C. juncea after 2

' E@'g{lﬁﬂ\e’ch (experimental designs / 4 blocks)

-

DW (g)

Nt/plant (mg)

Eiiftnirac

10

16 -
14 -
12 -

|
| 2,5 -
| T T T M crotalaire 2,0 -
i sorgho 15 - I I

|| - C. juncea biomass is 30% higher with 3-fold N content compared
1] to sorghum

8
6
4 -
2
0

3,5

3,0 -

Int (%)

H crotalaire

sorgho

-The part of N, fixation (A>N) in C. juncea varies in blocks (0.4-
31.4%).

350,0 -
300,0 -
250,0 -
200,0 -
150,0 -
100,0 -

50,0

= 50 kg fixed N /ha within 3 months. Comparable to bean.

%Ndfa (N2)

0,0 -

. 20,0 -
M crotalaire
sorgho 15,0 -
10,0 -
4 50 -
T T 1 0,0 'J T
Il 1l W'

| ] 1} [\

M crotalaire

bloc bloc

|r|‘l‘ --Je.oom...g.u e




Legume
Futures

-

Microbiological approach

Soil microbial activity

Genetic structure of soil bacterial and fungal communities
Soil mycorhizogenous potential
Inoculum survival in soil (MPN)

Inoculum strain efficiency

risas b e prmant f—————y

e 4 LSTyM @ cirad



Noves (France) 2011, 2012

Interculture Crotalaria juncea versus Sorghum bicolor

interculture Lettuce
Seedling growth Incorporation
+ inoculation In soil Plantation &
Soil Soil culture
Sampling Sampling
T, T

—
May October



_ Legume Soil microbial catabolic diversity
W Futures Respirometry

Cresol red agar
(CO2 detection)

scealing
CO2
air ———— | |
— — Soil sample

+ substrate

1 2 3 4 H 0 1 [ 9 10 11 12
R ] manmose ENES mannose | mannno Tannio| manmor ] Tenalose | Tenalose ] Tenaose ] arapmose ] araomose | araoinose |
S ug ars ;) 0 20 n20 XJ10se XyT05e Xy05e SUCTOS€ SUCTOSE SUCTOSE Qaacose | deacose | oaacose ]
o
)

T OS0! TnosIoY TOSo] Ei] SOrIO! SOOIl | rnamnose - f rnamnose | rhamnose aranmol arani ol arannol
. . qUEmate ] Ouvamae ] olEmae TUa e Trate QT ate M e EEE macae ] acmaique  Jacmarque 1 ecmanque
Organlc aCldS T [ouonae ] ouonae Jouonae ] axoroae  |asoroae | asomae  Fojuaiee  foouarat FEOguErae | D-oxaae ] coxase ] D-oxaie

F|asparagine | asparagine Jasparagine valine valine valine méthionine | méthionine | méthionine | glutamine | glutamine glutamine

A . . d G |N-acetylgly |N-acétylglu | N-acétylglu alanine alanine alanine sérine sérine sérine histidine histidine histidine

MINO aclds H proline proline proline leucine leucne leucne lysine lysine lysine arginine arginine arginine
——

32 substrates
(triplicates) IRD=Y LSTerM @ciad
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Soil catabolic profiles To vs. Tf
(Noves-2011)

0,003
Legend
0,0025 + #1-16: Noves- plot number
I: initial soil sampling
(05/31/11)
F: final soil sampling
0,002 + (09/14/11)
>
)
=
£ 00015 T
E
7]
o
(a)
0,001 f===ofpmmmmmmmm e e
0,0005 1

0

mA B
sorghum plots at Tf " T 'T\

Cluster analysis of the catabolic profiles caracterizing
soils sampled before the C. juncea seeding and after its
soil incorporation and mineralisation.

|=14
F11
F10

3,5

Catabolic diversity index

To

Tf

oOsorgho

Bjuncea

H=-XPiln Pi

Pi : relative oxydation intensity of a substratei

reference to the total oxydation level of all substrates

IRD=J

st e recimTrhe

LSTyM @cirac
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b Legume
W Futures

Microbiological approach

Soil microbial activity

Genetic structure of soil bacterial and fungal communities

Soil mycorhizogenous potential
Inoculum survival in soil (MPN)

Inoculum strain efficiency

s e A i

L4 | STeM @ cirad




» Total bacteria : 16S rRNA coding gene (200 bp)
« Total fungi : 18S rRNA coding gene (400 bp)

PCR Amplification

Bacteria Fungi

To/Tf
Soil total DNA

DNA Quantification
(fluorescence)

SR R R e

Extraction / agarose gel

PCR Products / 2% agarose gel

Ascendant
Hierarchical
Classification

Encodage sur gel Gel DGGE fonges
DGGE fonges

-« DGGE gel encoding - I -I

Bacteria Fungi



AHC Bacterial community

Noves 2011 (1st year)
Crotalaria Plots To

AHC fungal community

8CSSo

11CSS
8CSsf
11CSsf

1CSSON
16CSSo0 F'__

1CSsf

16CSSf

5CSCo ]

5CSscf
10Cscf

"10CSCo
15CSCo
2C5Co

5CSCf
2Cscf
15Cscf
10Cscf

]

10CSCo
5CSCo

15Cscf

<m

CSCo
11CSsf
8CSSf
16CSSf
1CSsf

2Cscf

T
=T

11CSSo
8CSSo
1CSSo

0

0,001 0,002

0,003

0,004 0,005
Dissimilarité

0,006

~—— : : :

0,007 0,008 0,009 0 0,002 0,004 0,006

0,008 0,01
Dissimilarité

0,012

0,014

0,016

0,018

0,02

T, : initial heterogeneity of plots




Noves 2011 (1st year)
Crotalaria Plots To / Tf

AHC Bacterial community AHC fungal community
10550
5CSCf
8CSS0 15CSCf
116550 10CSCt
8055 1505Co
1SSt | | 100SCo ]J_
1055 55Co
16C55f 205Co
10CSCo 11CSsf
15CSCO]_| 855
| o
5C5C0
16C550
0 11C550
10C5Cf oo
1505Cf s
205Cf —
} } } } } } } } 0 0,002 0004 0,006 0008 001 0012 0014 0016 0018 0,02
0 0801 0002 0003 004 0005 0006 0007 0008 0009 Dissimilarité

Dissimilarité

Crotalaria Effect
Tf# To



2011 (1st year)
Crotalaria Plots versus Sorghum plots

AHC Bacterial community AHC fungal community

145550
95550 :I_ 95550 T

Sorghum 5% ey

g 35550 Sorghum il

treatmen 9ssf = ';Ssssss?
75 treatment e T
3555 st 1 |
13CC0H 7555f
1zcca:|_ 13cCto

Crotalaria dccce ol
s Crotalaria oy

treatment 13000 treat t 60
moﬂ reatmen 40 jj
4CCCo \12CCCO
120CC 0 o,olos 0,61 0,(;15 O,EJZ 0,(;25 003

0 U,OIOI U,OIDZ 0,()'03 0,(;04 0,(;05 0,0ID6 0,0ID7 0,(;08 0,009 Pimire
Dissimilarité

Plant effect
Sorghum > Crotalaria




Partial conclusions

Interculture impacts genetic structures of both soil bacterial
and fungal communities,

Sorghum # Crotalaria

Intensity varying in campaings.

Initial soil heterogeneity persists after intercultures.



b Legume
W Futures

Microbiological approach

Soil microbial activity

Soil mycorhizogenous potential

Inoculum survival in soil (MPN)

Inoculum strain efficiency

[ T T ey
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t_cﬁgtslmﬁ)genous infective potential
-"- F utgvyaduation (t=0) trap culture

Trap cultures of
mycorrhizal fungi
using C. juncea and
L. multiflorum on
soils sampled in the
4 sorghum plots
(Noves-tunnel,
2011).

C. juncea

Ray grass

Root systems at
harvest.

E"{E S 8€M ‘Clrad




Noves soil +
{45% attapulgite, 45% sand, 10% loam}
subdued 2 mm, 36 day cultivation

mycorrhizal structures from Trypan Blue stained roots



a Legume
FU&NE@&)rhizogenous infective potential
evaluation (t=0) trap culture

3 90 -
P value < 0,05 % P value < 0,05
25 -
70 -
> 2 S 60-
3 | 2 |l |
= 15 - B crotalaires N H crotalaires
c = 40 -
o Hray grass - B ray grass
F= 1 S 30
S > -
£ |%] € !
(=}
S X .
> B
E | I M v | Il ] v
block block

‘ Crotalaria >> Ray grass

C. juncea may monitor soil mycorrhizal infectivity

[ 4 | STeeM @ cirad
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b Legume
W Futures

Microbiological approach

Soil microbial activity

Soil mycorhizogenous potential

Inoculum survival in soil (MPN)

Inoculum strain efficiency

i B TN Teaoeman

e LSTeM @ cirad




Rhizobial trapping after
1 year

8€M écirad IRD¥

et de rerarche
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LABORATOIRE DES SYMBIGSE
TROFICALES || MEDITERRANEENNES



@

eﬁﬁ@noculum persistence

FEI Lﬁ,é,grcea cultivation (MPN)

@

@

9ml

@

9ml

f\f\f\f\

10°©

9ml

X 4 C/C/C soil samples X 4 repeats

X = (m*d)/v

X — estimated number rhizobiums/g soil

m —bacterial number at the lowest dilution

d — the lowest dilution

v —inoculum volume (= 1 ml)

:::*:*;.:". _I:_§I§€M ‘C'md




a Legume

Futures

bloc I II
répétition 1 2 3 4 total 1 2 3
dilution

10 + 4+ + 4+ 4 + + +

10~ + 4+ - 4+ 3 - + +

100 - + - - 1 4+ - -

10¢ + + - - 3 - - 4
105 - - 4+ 4+ 1 - + -

10-6 - - - - 0 + + -
total/bloc 12

4 total

+ 4

- 2

- 1

+ 2

- 1

- 2
13

X =1,7 * 103 bact /g soil

1

+ '+ + + +

II1
2

+ + + + + +

+ '+ 4+ 4+ +

4 total
+ 4
+ 4
+ 4
+ 4
- 1
-3
20

I\')

1 2 3 4 total

+ + + 4+ 4

+ + + - 3

- - - + 1

s + + 3

; ; L - 1

- - - = 0
12

IRD=

st e rmermrha
[ i e L

LSTeeM @ cirad




b Legume
W Futures

Microbiological approach

Soil microbial activity
Soil mycorhizogenous potential

Inoculum survival in soil (MPN)

Inoculum strain efficiency

i B TN Teaoeman
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Le urW@St Africa Crotalaria

-"- Futtuges fixing bacterial symbionts

Long Bacilli Short Bacilli
Slow growth Fast growth
Bradyrhizobium spp. Methylobacterium nodulans
(Samba et al., 1999)
Methanol +
Formate +

Formaldehyde +
Methylamine -
nodA, nifH +

(Sy et al., 2001
Jourand et al., 2004)

.qe.oow....g... =




Efficiency potential of the 5 Bradyrhizobium

A Legume inoculant strains on C. juncea

Futures

Sterile substrate :
45% perlite, 45% sand,
10 % loam
+ N-free nutritive solution
Analysis 30 dai.

Bradyrhizobium
ORS 1816 (origin C. hyssopifolia)
ORS 1815 (origin C. hyssopifolia)

ORS 1810 (origin C. lathyroides)

ORS 1929 (origin C. comosa)

ORS 1935 (origin C. goreensis)

Methylobacterium nodulans

st e recimTrhe

Privas B el S rMLT ] Tacearoes 2e e

ORS 2060 (origin C. podocarpa) IRD=Y LSTBfM ‘ cirad



Eﬁ@gmtential of the 5 Bradyrhizobium
‘} F utuknoeulant strains on C. juncea

P value < 0,05

+ nod*
- nod-

Contrasting strains

C. juncea dry weight (mg)

E4LSTyM @cirad
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Legume
Futures

-

Molecular approach



Inoculant Rhizobial strain
molecular characterization
& tracing in soil and time

16s.
PCR~4”7235 ITs

p/iﬁcation

5 inoculant strains

800pb ___,
600pb —>

»The 5 strains are Bradyrhizobium spp.
»>ITS polymorphism among the inoculant strains
»No natural Crotalaria nodulating strain in experimental soils

IRD—

et de rerarche
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Noves, 1 year later...

C. juncea nodules
(Noves samples)

Bradyrhizobium sp
A. radiobacter
Rhizobium spp

Bacterial
isolation

16S-23S ITS rDNA
sequencing

DNA extraction

l

(o

Lt

Vi

o

! ' '

PCR
[EEJ LS fM .cn'ad
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A3 sgmment: o
Seaview [Blosks=

= 1Z3uani. exe
siee=iD R4l er

BlosITEERadyaD
Blocllladcadyes
ElocIllaficadyes
ORE18EE

Eloclllanzadves
CRE182S

BlocTIoEnca
BlocilZaBeadysg
blas1is

CRI1818

SfocrTanBradiv
blacllZaBeadyas
BlacillaMcadtyss
ORI1E2E

biacttatncadise
bloclizaBradyse

Il3afcadyas
BRS192a

Blac113

471
BlosileScadyas
ElocIIZaBsndy:
blocIIsaBredyap

CES

Noves & Archena

:g:iisé:é:::;::::;ﬁ@mmgﬁm' After 1 year & in all plots

hAdL115u2=aJ)=9

e e 100% nodule Bradyrhizobium

I e L Wl b IR AT 0D

ikl 568 vitew 1.0 - . S
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Archena (Spain)
Assay in a Canarian shelter



Archena (Spain)
Assay in a Canarian shelter
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Archena
tomato after Crotalaria
(green manure)
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Legume Archen [
. a (Spain) tomato harvest
W Futures

2012 (Year 1) & 2013 (Year 2)
- Crotalaria / tomato rotation }

_ Crotalaria + tomato co-culture Half yield compared to traditional

Good quality tomato fruits

Farmer



Take home message

—)> C. juncea in Mediterranean tunnel conditions
exhibits a rapid growth with abundant biomass (> Sorghum)

—> The biological nitrogen fixing potential of C. juncea may be similar to bean
(50 Kg N /ha / 3 months)

— > Positive Green Manure effect of Crotalaria juncea on lettuce biomass (+ 10%)
—>Reduced gall attack observed after Crotalaria (lettuce/tomatoe ; France & Spain)
—> Soil mycorhizogenous potential may be higher after C. juncea (>>> ray grass)

Bradyrhizobium spp. inoculant strains may persist and fix N, in mediterranean
conditions (France & Spain)

—> Impact of C. juncea culture on soil bacterial / fungal community

— Nitrogen transfer to following crop ? (in progress over 3 years)
— Soil chemical composition / fertility after 3 years ?
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After 3 years in Noves (France)

» Vegetable production is more homogenous, more abundant, good quality.
» In year 2 and 3 (2012 et 2013) all surrounding greenhouses faced
caterpillar & nematode attacks, but not the trial greenhouse: Crotalaria might
have a zonal effect larger than the unit plot.

» Convinced to go on / switch from Sorghum to Crotalaria interculture (seeds 7

“HebH

After 2 years in Archena (Spain)

» Surprised to harvest good quality tomatoes, even half yield
» (Year -1 = 0 harvest)
» Crotalaria = barrier effect against nematodes ?

»Year 3 : in progress
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Legume-supported cropping systems for Europe (Legume Futures)
is a collaborative research project funded from the European Union’s Seventh Programme
for research, technological development and demonstration under grant number 245216

www.legumefutures.de




