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Ziziphus mauritiana Lam., commonly named jujube, i1s a multipurpose fruit tree well adapted and commonly used
(eg. fruits, fodder) by local inhabitants in Sahelian and Sudanian areas in West Africa [1]. West African farmers are
interested by Indian cultivars because of their precocity in fruiting, the larger size of their fruits and their taste [2, 3].
Furthermore, the orchards in its zone were found to be deficient in P, one of the most important soil factors
determining productivity and quality of jujube fruits. Until now, the success of mycorrhizal plants has been based on
plants inoculated with the Rhizophagus irregularis isolate IR27 under nursery conditions, while AMF inoculation
4 has received little attention in the field [4]. The aim of our study was to evaluate the persistence and effectiveness of
'_:;j. ;::;k 'w M\V “Mﬂ “5@: the R. irregularis isolate IR27 on growth and fruit yield of two provenances of jujube (Tasset from Senegal and
r Gola from India) in nursery and field conditions.
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Ziziphus mauritiana Lam. Jujubes
[ Experiment in greenhouse conditions ]

Effect of inoculation with R. irregularis IR27 on growth and mycorrhizal
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Local jujube (Tasset) 4

= colonization of Z. mauritiana provenances at 4 months after sowing
= _ :
.= Treatment Height Collar Total dry Mycorrhizal
Indian cultivar (Gola) =i (cm) diameter (mm) biomass (q) infection (%6)
e — Tasset 152+11d  1.7+02¢ 0.9+0.2¢ :
s - Tasset+Ri 336+32b  32+03b 13+04b 64.4+6.1b
I Gola 23.4+12c 21+0.1c 1.7+0.2b -
I Wy Gola+Ri 482+22a  42+04a 26+05a 702+9.3a
—— N ﬁSﬂ: £~ E”of“‘ﬁ“’b« ’4@. bu i i Provenance (P) Fkk * Fekk ns
S === -
1= - - - Inoculation (| FrH xx Frx *xx
= . Rhizophagus irregularis IR27 (1)
"‘:_-_.‘ = . (p) % (|) KKk *% KKk ns
é' Control ‘;;""’3*‘**' Gola ! |R27 Significant levels: *P<0.05; **P<0.01; ***P<0.001; ns=not significant, according Tukey’s HSD

Z. mauritiana (Gola) at 4 months after sowing « Mycorrhizal treatments of plants had significantly-greater growth than
non-inoculated. Gola provenance Inoculated grew better than Tasset
provenance inoculated.
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[ Experiment in field conditions ]

Study site and experimental design Effect of Inoculation with R. irregularis IR27 on growth, rate of survival and  Effect of inoculation with R. irregularis IR27 on fruit production of Z.
mycorrhizal colonization of Z. mauritiana provenances 24 months after transplanting mauritiana provenances 18 months after transplanting

" Treatment Height Crown Mycorrhizal Rate of survival Number of jujubes/tree Production of jujubes Size of jujubes
(cm) diameter Infection (%) (g fresh weight/tree) (cm)
(cm) (%0) 350 - 800 - 45 -
.  Tasset 127.7+ 07.9¢c  128.8+10.0¢ 226+3.8b 63.2+10.0 b 300 - 700 A 4 -
. Tasset+Ri 3097+132a  2801+178a  461+56a 825+42a 250 - 600 - e
= Gola 159.4+20.1b  168.3+17.5b 19.0+5.1b 55.0+£9.1¢ 200 - jgg : 25 -
Gola+R}i 2845+20.8a  2953+154a 453+8.8a 80.0+6.4a 150 - 200 - 1 g :
100 + 200 - L
Provenance (P) *x kK ns ns 50 - 100 1 0,5 A I
Inoculation (|) fakeked fakeked fakeled * 0 . 0 0
(P) x (1) *x xx ns * ‘bc, ,&x 60 ‘b‘x K &x x GQ\%' Q}
S G;‘o@ Go\ S & G?z Go\‘b
Significant levels: *P<0.05; **P<0.01; ***P<0.001; ns=not significant, according Tukey’s HSD <? ¥
 Positive effects of inoculation with R. irregularis IR27 on growth, mycorrhizal |+ Positive effects of Inoculation with R. irregularis IR27 on fruit
Infection and rate of survival of the two provenances of jujube trees. production of the two provenances of jujube trees

[ Tracing the inoculated R. irregularis IR27 in Z. mauritiana roots ]
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Exon 1 infrond " 2 BT-GAIL/1-683 CAATCTGACGE CTTG CCAL * AAA CCAC AC
RI_MB002/1244-1930 GAATCTGACGE GTTG GAAGT GCH A CCAC AL

Primer oo - — “< “— RILPAS4/1189-1875 GAATCTGACGES GTTG COAAGC GHCRA AAA CCAC AL
binding ool AC RPB1-m375 RPB1-DR160r \  RPB1-DR1210r RLI141/1230-1915 GAATCTGACGE CTTG CGAAGC CTCTA ABA CCAC AL
R27  stes et AL I746-9/1227-1912 GAAACTGACC e TV Tt i CCACATTATAC
Structure and variability of partial RPB1 gene RIJ746-14/1228-191 GAAACTGACGE GTTG COAAGE GCH A CCAC AL
RIBFG141/1227-1913 GAATCTGACGE GTTG COAAGE GCH AAAATE CCAC AL

RI_BRE0RL-3/1236-190ACTCCGATGG GTTG COAAGCE LTCT A Ch-- - -GAALLATAA

Ri MES-190/1-657  GAGTCTCAAGG ACCTTG COAAGC ACTTATTTAAT ACCAT CATA- - - -- - - --ACATTA A.

New specific primer RPB_GA-F for R. irregularis IR27 was designed by Amplify4 (version 1.0)

600-750 pb —f= a-a...ll‘lulml-

Detection of Eukarytes with LR1/NDL22 primers R. irregularis IR27 was specifically traced in inoculated roots by gPCR and still accounted for 12 to 15 %

Abundance of R, l of the root colonization by Rhizophagus, 24 months after planting. Thus, RPB_GA-F/RPB_DvT922 primer
Irregularis 1R27 (%) is well suitable for tracking and quantification of R. irregularis IR27 in Rhizophagus communities
20 1 assoclated to Z. mauritiana roots in the field. Overall, the results demonstrate that the ecological
. engineering strategy based on the use of R. irregularis IR27 is beneficial to jujube tree growth and fruit
production In orchard. We have also shown that R. irregularis IR27, although still present 24 months after
10 - Inoculation, is replaced by local species, and Is not destroying the local mycorrhizal fungal community.
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