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1PN
DY) 0N ,0°217 OXNNY NMNNANT NYA YMYNYN DN NN (NVNPID) PVINPINN NIV
JVNOPN MYPIAPA MINND NPRY VYN NMIVIN ,NPYIV NMYPIPA NIANIN NNXION MY .OPROPN
IRIY MNOPNA N2 WINOWN NONTNOVI NINPIIN NIV NI NMNYNOV NN DXNNM NX )0 DY
DD ,0177 97192 DOYNIN NN ,NNT NIND .DININ PY MY VIDIWD NHNPINN NDIDNN RY NNY TY
DNYNRIN IPNNN MY ONN ONNY QPIYI DDNPINAN NIV DY DINIY» MNP DNIVHY 4PN 12N
,D12VY DT 1900 .NINIPIN DV YT DY M) MNNN NDYTY TITPY/NIVYY 9PN NN NP0 NIIY
ToNNRA . NPNPMIN NPTV DY NIPIDID NYY ONDID 12D NN DIVINN D1V 17, DOV TN
212> YTTR) ONNYHN NTND NN ,NMIVIN OY 22PN IDINI DIIIN NN MNNK PN NN NINN IPNNN
NN NVNPINT MNDN TYN ) YNNS IN 90N PNIANY 1PN 1N PVLPN MY DINI HIDMNN MNINI
21710779 DY 125 APNNN Y NINAN DIYA NVLY MDY YN DN DN NN Y TTHDY Dy THY
PP N2 ,NYTN NNV DIWMY NN NX NN IPNNT NN D2 NVNPIND MNDNI INIPN DY)
NNOYNDY DXNNNN NOYTI TWIDL 9% NOYWY NXAND D1 NF 12T NN ONNY 211N NDNPIN VIIY
YT DY MYITIN DMNIN NMNOY NYITL TNNN DY IIMYNWYNI DNNSN TIN 0NN NN 51> MDINI NMINd

NNNN

N)an

DYNNX MNNANT NDYY XMYNIYNI DN NNNND MVINPINR-ITIND NIPIDONY NN MNINKD DMWY
MXOPN NPNPIIN DY IPWN NMDVN 1D ININ D27 DMD?N .OMXIPN DY) DN 021
92 NN MTNIY NN ,DNTPI DITN 22DV YPIPNN DN DY NVIYPN IWVID NINN NYAN
VPP 0N 91X MDY NPV 1D YPIP2 DMIVN DINND

DIV NN 29WY NIVNIA (2006 ,7PI12INY JY227I19) DXNIIN NPV YIDIWY NINPIRN NDINN XY NNY TY
N2 YV NONAY 9PN NINT NPYID NYN ONN ONNY PYA AWTN DI THININOVI NHNPINN
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YLV DY) L(NVIOP) DIMNYNI NN PADVI MTPHNN TN ,DO0N 90N NI I9YD 1MV

Ralatah)
N2 ORIV DIXNNNN 1IN 80% YAV NNINRNN YPIP NIV DY NXIAP YT> DY NIMNIPN MIPIANION
YPIPA 10N DY NN MTNY .OMMOPN DININY MYPIP PN NHNPIIN NIV NN NINND
INIT DIP12N DININDY NTY ONIN WYY DD .OXNNS DY DOPATIN DIWNY) PVON 02 MHDD
PN NNNIN .09 IR DTV DXNNNN MNNNND NN NIDWN PV NPID NIV NPATIV
PVANN MY DXODPI DY MTIDY .NNXD OMPN MDY NVIYPI NRVIANKD MNNINND NMIVIN DY

.(Mosse, 1973) >Np 190 NNPIY NHNY YYD TINAY PLOND DAY DYDY YPIPaAY MNNNN

DNPY DXNMNN YPIPN N9 NN NDYTHIND ,NDPY NOYDYP NN DNNN WNYD INHD D8N DXNPN
DN DWNYNY YPIP PPN NPTN GWIANRD) YO 2X01 TDIP 1D 19D ,OPWN NTMY YY) DN NLY

Cooper, ) Nnsn 7y HXNNN YPIPN N9 IR NI NN DNPN DI THIN T .0INY NTNY O

(Koltai et al., 2009 »7> Yy 9p01 ; 1986

APY NNRD ,INY 1910 NPROPN MNTRI DNXIN ;72 YN DVNPIN DY NINTIN NINXIN MIND
MNNINNN G DX DOYNND ,TIV NPT GTIY,PINY WIIN ,YPIP 1IN 1D MNY NMDVINN MW
DIPN ¥ 1 DXOIN D19,)0 DY .0NY TIRD NN NN 192 19INI MTNN I ¥YPIpPa NMIVIN HY
JOROPNN NPPVPIANNI PONI ,NPRIPN NMNTNRD NMIVIN NN POIND

TIVN-N DY DNMINOINDNY 27NN DMV DTN PN 72¥2 NN MINDPNA NINPINN NYIVN
M2N MAPYR 30%-52 HaYAN 912> NN NOWND 1NN 1D DX PNINNY 2003 NIVH IRPIVNIRND MINOPNN
NPOONI PN TN NNONDN NPX DVNPIIN NYAWN 4D NN NIND .AVNPIIN NIV DIINYN
NN NYIAPA TPMYHYN PN DDNPINN NINDNY 1D RSN HYND 10 .NNXY NI DN DYIN
MPoN2 INNYN NHNPINI MONVNT MPONA NINN DX NNTPN NNAX) DNAY D929 YNNY 51D
30%-2 YW ANRNSN TVONND NPNPINT YIDIWN D R8N NNINKD ,TIN NN .DDNVN XD DIPNNSY
T ,PNI09P DIV /ANT) ANIN DIIPIN INY 7Y NNY NPTAIN NTRIY 0959 NPV NYPYNN NN
.NDMH DIVY MNRNIN ,NVNT DN 7N NYNIY

DXNNNA YPIPY YNV MONND MNNANN 25Y0 NN XIN NPNPINN NIV DY 1IWNY Q0N TPan
DPH NTNNA NPNPIIN YW NPON NN XINT .MTIV) 7Y DMNY DINDN NPIVY 7Y MNINN

(Pink root) "1 n wnwn” ndnnd nnann Pyrenochaeta terrestris mmvan »1 Yy ny»yd 0N
MINDN T2 DY DPLIIVIN OPINS MY MILVPN Sy NNT oy (Gamliel et al., 2004) o»mva

.(Hwang et al., 1992) nvpm

DN NN DINNA DMWY DY DY NVNPIIN DY NNYAYN MIN1) 897 973 y¥Hann 9pnna
,DNNM -NNNN DY DMYURIT MOVIPIN 2OV TNPNI AT NPND IMIYY NMIVAN DY NN
DOVNYN MY 2PY DINNNN NN 2V JWTD 1) XY YN DIADWA -TNN DN NMYP , 000NV
MTD? HY DMNYDINA TNY DMP D27 OV DY NN TPYRID -TPRD JWTD DIXNN DI PYSN
NP OININGD ST 725V NNSN MR D12 DIWIYNIY NNINN NNDXIA 7D

NINOYNDY DXNNNN NDITI IYIDA 7192 NV XXAND NI DINNIY WN NNMIY MAOWA NP NADIN
0PN NIM NN NN MINI MND
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PIMNHM 0117 979193 50330 393
DOYHRN NIPNY ,POP AN PO N ONNY PN YW NINT NPPD NI IPNNN YW NURIN 19va

DXNNYY IRNYNL MNNINM DNVIOP DY 1PN YTD TN ,NDNPIIN NIV DY NINPIAID DN
YPIPA DDNAN N DIINVN NVIOP DY NDOWYN NI PN NNIY DX TTHN PN .NDNPINL WV NOY
DMV NNMI9 YTTN 191, MVLNN NI TIN TITW

982NN PN DNINDN DXNNNN N ONNY DY DMV DI 10 H1PIDI DNAY DIVT 97192 197y DMDNN
IV HY PATI (DININ) DOYITL(DINNODD , NN : )ND) DNV TH DD NY (DD INN ,DPAT)
N9 MPOYN (PNOVN) DITIN YN NIV DY 21129 TIN : THX J9IN .DNNN NIV YPIPa DV NONPIIN
DXNNY ,NNT NNWY .M NDINY THIY DY DXNNSD 1N NT DM L 1:4 DY DN NN PYORY DY
590 NYNVYN NMN TINT NPNPINN PATH VNV, NI DPNDOD PO ,INY T NDINY TmY Poya
noonwn (N:P:K) 7:1: 7 YW1 15991 NDPNW5 »widwn Mavnmn HNn mvy NYTN M0 .NNns) NN
myy 6 quNY (5/15) NINNN NINNA NP0 NPAYD DINNNN DY MN’ NNINNN ,I20V902 NOIY)
,AN9 MY NNNNN ININD MNXDNT 1 NNNN2 OXN 100 VLNY MIN WY NNINND .(3:00-21:00)
990 DY9919N,INI9 Y TN 90N NP PH YD NIY .00V DINNXN Y DN YT NNYPY 195
SDNY PN D Y OVINDI IPIND DIV TR NNIAN TNN ,0OPYN , 00N

MNSIN 2 NNINA N ONNS NN NHAYY MIVN TONN2 YAPNNY NPASNN MINXIND MINDNT PPNY

Asclepias tuberosa; ) n11210 orvaYpoONY (Limonium sinuatum) TyTy M2y NNM9N >T10
LNNNN2 00NN 990N DN DAY 190N MDY NNAXY YN oonnsa L(butterfly milkweed

,IVNPINRN MNON 1YY Nnaxy (Lisianthus grandiflorum) oymxodya .nvmpmnn nmnona
727 NVNPIIN DY NPAVPNN NYIVNN NN QY DY ¥y$INN HPWN) 0NN 190N ,NNPIAN NIIYY
DXNNNN SYNYA ADNPM NN NIY MP>TI NI G0N (3 NHNN) MWD PLPN YH2 IPWYA

VMNP DOPATIN DOWNYY NNNT 4 NHNNA DN

mMpon

SV NMNIXY 9122 YTTN2 7PHYD NN NPNPINN NYNDNOV YINIVN D TINDD N2 NPANNN NMININND
NDOWY HNONIVIH DY XIN NIV OXTPN DIVY 19N 1D YA NN .OOPTIN AN INNNND PN
NN NIYA D197 97992 Y8ANNN DINDN TI¥N .1PDIDD NN DXIVNN 217N NN MINN
SV MNY DY MLY NNNI 191 MAXNA 2PN J9IND 1NNV DK NIV VIS AN’ DOPTL)
DN NN DY MM TIN NNPIAN NIV HY PNYI 1IN ¥I9¥0 DXNND NN 92PN .1MIVIN
JOROPNN NPPVPINA YINOWY DN DD PIPY PNMIVIN PIATNN D01 DY

1NN TIPY ,TINOPNN NPYOPIAD NIDN NHNNN TIN PNMIVIN PATHN S MM TYHN ,010Y
NN SY DYTIN PNIPIVIN PIND NN AN YINIWH 1PN TNY INYD ,DMINDNN IPIPYY
NYTN NI DY TIMYNYN NNNAND X1AND 91D NHNPIIN NPNNOVI YINIWN ,TIY) NINT N MNNN
NN T DY MYITIN DN NMNII PNMYHYN NNNIND TPV ,NPPN MNNINND MXININ
MNK PN DY D1YTHN MNXIN NAVN TIN ,MPYN MDY NPROPN NIMVYN DY NION IWARN N PNDNOV
RANY
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Abstract

Ornamental crops are high-cash crops, grown under greenhouse conditions in
semi-arid regions in Israel where a reduction in the native population of arbuscular
mycorrhizal fungi (AMF) is expected due to routine soil disinfection. The application of
AMF inoculum to the soil has been shown to be effective at improving plant growth and
enhancing plant resilience to abiotic and biotic stresses. One of our aims is to introduce
mycorrhizal application to ornamental crops, and a test case is presented here for two
cultivars of lisianthus (Eustoma grandiflorum), one of the major ornamental crops
grown in Israel. Several different methods of AMF application and their effects on
growth, yield and vase life were examined in lisianthus grown in two different semi-arid
locations in southern Israel. AMF enhanced lisianthus growth and yield, especially when
introduced to the growth medium during seeding and to the pit hole during planting.
Significantly enhanced growth and yield parameters included flowering stem length and
number of flowering stems per square meter; positive but non-significant effects were
recorded on stem weight, number of flowers per stem and vase life of cut flowers. Yield
enhancement was recorded under both low and regular phosphorus conditions.
Although not significant, higher resilience against two pathogenic fungi was also
recorded following AMF inoculation. Hence, AMF is suggested to be a useful growth
amendment for promotion of lisianthus commercial production, and may potentially be

applied to additional ornamental crops.

Additional key words: Nursery, Symbiosis, Vase life

Abbreviations used: AMF - arbuscular mycorrhizal fungi; N:P:K -

nitrogen:phosphorus:potassium ratio; i.u. - infective units
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Introduction

Ornamental crops are grown in lIsrael and constitute one of its main fresh export
products, mainly to Europe. As high-cash crops, enhancement of plant growth and
development, in addition to yield promotion, may be highly valuable.

Lisianthus (Eustoma grandiflorum) is an ornamental plant originating in southern parts
of North America (Halevy and Kofranek, 1984). The plant grows slowly during the winter, in
the form of a rosette which elongates in the spring and flowers in the summer (Roh et al.,
1989). Flowering has been shown to be affected by temperature and photoperiod (e.g.,
Harbaugh, 1995, 2000; Harbaugh and Scott, 1999), in a cultivar-dependent manner
(Harbaugh, 2007), suggesting that lisianthus is a facultative long-day plant (Zaccai and Edri,
2002). Lisianthus has been the subject of intensive breeding efforts (Harbaugh, 2007),
generating a number of new varieties annually with improved traits, such as flower color, size
and form (Harbaugh, 2007). In Israel, lisianthus is one of the major ornamental crops
exported to Europe. Hence, improvement in its growth and production may be of substantial
benefit to Israeli growers. Lisianthus is especially propagated in arid and semi-arid regions,
under greenhouse conditions. Greenhouses for lisianthus growth are usually plastic—covered,
at least 4 m high, and covered with insect-proof netting.

Mycorrhizal symbiosis has been recognized to protect plants against environmental
stresses, including drought and salinity (e.g., Porcel et al., 2003; Bolandnazar et al., 2007),
and to serve as a biofertilizer and bioprotectant that can enhance crop productivity (Azcon-
Aguilar and Barea, 1997).

The profound effect of arbuscular mycorrhizal fungi (AMF) on growth and
development of a variety of crop plants has been studied and described in many research
papers (e.g., Kapulnik et al., 1994; Azcon-Aguilar and Barea, 1997); however to date, in
comparison to fruits and vegetables, ornamental crops have received only minor attention in
this regard. Examples are studies examining the effect of AMF on roses, demonstrating
alteration in the plant's drought response and osmotic adjustment following mycorrhizal
colonization (e.g., Augeé et al., 1986, 1987; Pinior et al., 2005). Other studies have examined
other ornamental species, such as Petunia hybrida, Tagetes erecta and Chrysanthemum
morifolium with respect to the effect of mycorrhizal application on growth and yield (e.g.,
Linderman, 2003; Sohn et al., 2003; Gaur and Adholeya, 2005).
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AMF have been shown to benefit plants that may suffer from growth inhibition. This
inhibition may be due to either chemical or physical soil manipulations at pre-planting stages
of agronomical management, shortage in water supply, low quality of irrigation water, high
day temperatures with high evapotranspiration rates, or soil salinity (Barea et al., 1993). Some
of these conditions can typically be found in the northern Negev desert in Israel, which is one
of the main cultivation areas for ornamental horticulture, including lisianthus.

Therefore, application of mycorrhiza to ornamental crops grown in arid areas in Israel
may be an attractive approach for improving plant growth and yield. Of the factors that may
determine the success of proper mycorrhizal application, dosage and time of inoculation are
important. A sufficient amount of AMF infection units (i.u.) should be supplied to guarantee
that the rate of colonization will be sufficient to have agronomic significance. In addition, the
developmental stage of the plant to be inoculated may be critical: the earlier the inoculation,
the greater the benefits to the plant (Barea et al., 1993).

Here, the effect of AMF on lisianthus growth and yield under greenhouse conditions
in the Negev and Arava desert areas of Israel is presented. Several methods for AMF
inoculum application were tested and the effects on growth, yield and vase life were recorded.
These and additional applied studies are likely to lead to a precise and thorough utilization of
AMF in arid and semi-arid regions.

Materials and Methods

To find an efficient and effective method for AMF application, several approaches
were examined for their effect on lisianthus (E. grandiflorum). Experiments were conducted
at two experimental sites: MOP DAROM in the western Negev desert and Yair Station in the
Arava desert, with the lisianthus cultivars and Echo White and Excalibur 'pure white’,
respectively. Mycorrhizal inocula consisted of “whole inoculum”, i.e., a mixture of spores of
Glomus intraradices species and inoculated root fragments, mixed with vermiculite
(Wininger et al., 2003).

The different application methods tested were: ground application of bulk inoculum to
the planting pit (10 ml into the planting hole, 1000 i.u., designated G); application during
seeding in the nursery, as 10% (v/v) of the seeding mixture (100 i.u. per plant, designated N);
a combination of both N and G treatments (designated B); application by dipping seedling
roots in inoculum, 70 days post-seeding, upon planting (designated D) and control, in which
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no inoculum was applied (designated C). All treatments were tested in MOP DAROM,
whereas only treatment B was applied at Yair Station.

Lisianthus seedlings were grown at Hishtil Nursery for 70 days in Sussia, Israel (a
cool climatic region) to prevent the need for seedling vernalization. They were then planted in
local soils at the two experimental sites. MOP DAROM consisted of local sandy soil (EC 2.73
at 0-20 cm depth, EC 1.72 at 20-40 cm depth, initial ground P level 42.5-52.5 ppm [soluble P
determined by Olsen-sodium bicarbonate extract]). Yair Station consisted of local sandy soil
(EC 3, initial ground P level 40 ppm [soluble P determined by Olsen-sodium bicarbonate
extract]). Plants were grown under controlled greenhouse conditions. Four replicates were
used for each AMF treatment, placed in randomized blocks, and in each plot, 100 plants were
sampled for measurements. At MOP DAROM, fertilization during the experiment consisted
of low P growth conditions (7:1:7 N:P:K), whereas at Yair Station the regular (7:3:7 N:P:K) P
fertilization levels were used.

Several parameters were examined for evaluation of mycorrhizal effect on lisianthus
growth and postharvest quality. These consisted of flowering stem number, length and
weight, flower weight, vase life and number of surviving plants following exposure to two
fungal diseases (pathogenic fungi identified by the Services for Plant Protection, Israeli
Ministry of Agriculture). The effect of mycorrhiza on the vase life of cut flowers was
evaluated as previously described (Meir et al., 2007) in a controlled standard observation
room maintained at 20°C with 60 to 70% relative humidity (RH) and a 12-h photoperiod
provided by cool-white fluorescent tubes and regular lamps at a light intensity of 14 pmol m™
s, Immediately after harvest, cut flowers were pulsed with a solution composed of 200 ppm
8-hydroxyquinoline citrate (8-HQC; TOG-4 Milchan Bros. Ltd., Israel), 0.22 mM 6-benzyl
aminopurine (BA; TOG-L-101 Milchan Bros Ltd.), 0.225 mM silver thiosulfate (STS-75
Milchan Bros Ltd.) and 5% (w/v) sucrose. The pulsing was performed for 4 h in the
observation room followed by an additional 20 h incubation at 6°C in the dark. After pulsing,
the treated flowers were incubated for 24 h in boxes held in a cold storage room at 6°C and
80% RH to simulate air transport. Vase life was then evaluated by placing the flowers in a
preservative solution composed of 50 ppm active chlorine complexed as sodium
dichloroisocyanureate (TOG-6, Milchan Bros. Ltd.). Vase life of the flowers was considered
over when three flowers had senesced. Means of replicates were subjected to statistical

analysis by multiple-range test (P < 0.05), using the JMP statistical package (SAS, Cary, NC).
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The presence of mycorrhizal colonization was examined in the roots for each of the
treatments: all roots were collected, washed and stained with acid fuchsin, as described by
Floss et al. (2008), and observed by confocal microscope (Olympus 1X81,Tokyo, Japan) to

detect the fluorescence signal.

Results and Discussion

Application of AMF to lisianthus enhanced its growth and vigor (Figure 1) under the
examined conditions, especially during the second wave of growth and flowering. This
positive effect was measured under both regular and low P growth conditions. Under low P,
the ground (G) mycorrhizal application and the combined nursery and ground application (B)
significantly increased yield parameters, especially in the second flowering wave.
Significantly increased parameters included flowering stem length and number of commercial
flowering stems per square meter (Figure 2); other quality parameters, such as number of
flowers within an inflorescence and flower weight improved with AMF treatment B, albeit
not significantly (not shown).

Under regular P levels, at Yair Station, AMF was applied only as treatment B. In the
second flowering wave, a marked enhancement, especially of stem length, was recorded for
AMF-treated versus control plants (Figure 3).

The MOP DAROM experimental plot was spontaneously infected with two
pathogenic fungi: Fusarium solani and Rhizoctonia solani; this infection led to plant collapse,
recorded at the end of the experimental period. A marked increase in plant survival was
recorded for all AMF treatments relative to the control. A similar protective effect of AMF
has been recorded for other plant species (reviewed by Jeffries et al., 2003). However,
probably due to the non-uniform spread of the fungal diseases, results were with high
standard error and hence, were not statistically significant (Figure 4).

Another parameter examined in our experiments was the effect of AMF treatments on
the vase life of cut flowers. Following AMF treatments N and B, a trend of increasing vase
life was observed compared to the control, but the differences were not statistically significant
(Figure 5). However, this may be regarded as a positive result as the AMF treatment
improved yield without decreasing vase-life quality.

Lastly, the presence of mycorrhiza was examined in lisianthus roots. Following 2
months of lisianthus growth in the MOP DAROM experimental plot (AMF treatment N),

hyphae and vesicles of AMF were clearly visible along the root's vascular system (Figure 6).
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To conclude, treatment with AMF enhanced several parameters of lisianthus yield and
growth. The early mycorrhizal applications used in these experiments—at seeding in the
nursery and/or during planting in the soil—are recommended. However, previous studies
have suggested that the infectivity of mycorrhizal inoculants is influenced by the growing
media and additives (Corkidi et al., 2004). Hence, optimization for specific conditions may be
needed, especially for nursery application. Importantly, positive effects on lisianthus yield
were also evident under regular P conditions, further suggesting that AMF may be useful for
commercial growth of lisianthus. Studies are now being conducted on a semi-commercial
scale, and examination of AMF's ability to promote yield of this high-cash crop in growers'
farms is ongoing. Conceivably, AMF application may be extended to a variety of other
ornamental crop species, and integrated as part of their growth protocols for enhancement of

growth and yield.
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Figures

Figure 1: (A) The experimental plot used in MOP DAROM, located in the western Negev
desert. (B) Demonstration of AMF's effect on growth of lisianthus (Eustoma
grandiflorum, cv. Excalibur) at Yair Station, during the second wave of growth, 24 weeks

after planting. AMF: inoculated with mycorrhiza; C: non-inoculated control.

Figure 2: (A) Length of lisianthus (Eustoma grandiflorum, cv. Echo White) flowering stems
at harvest and (B) number of lisianthus flowering stems per m?, following different
mycorrhizal treatments under low P conditions at MOP DAROM. The different
application methods consisted of ground application of bulk inoculum to the planting pit
(G); application during seeding in the nursery, as 10% of the seeding mixture (N); a
combination of both N and G treatments (B); application by dipping seedling roots in
inoculum (D), and control, in which no AMF inoculum was applied (C). Different letters

above columns designate significantly different means (P < 0.05).

Figure 3: Stem length, stem weight and number of lisianthus (Eustoma grandiflorum, cv.
Excalibur) flowers per stem following mycorrhizal treatment under regular P conditions
at Yair Station. Application methods consisted of a combination of both nursery and
ground treatments (AMF) and control, in which no AMF inoculum was applied. Different
letters above columns designate significantly different means (P < 0.05) within each

examined parameter.

Figure 4: Number of surviving lisianthus (Eustoma grandiflorum, cv. Echo White) plants in
MOP DAROM following spontaneous infestation with Fusarium solani and Rhizoctonia
solani. The different AMF application methods consisted of ground application of bulk
inoculum to the planting pit (G); application during seeding in the nursery, as 10% of the
seeding mixture (N); a combination of both N and G treatments (B); application by
dipping seedling roots in inoculum (D), and control, in which no AMF inoculum was

applied (C). No significant differences were found between treatments (P < 0.05).
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Figure 5: Vase life of lisianthus (Eustoma grandiflorum, cv. Echo White) cut flowers
harvested from plants grown at MOP DAROM. The different AMF application methods
consisted of ground application during seeding in the nursery, as 10% of the seeding
mixture (N); a combination of treatments N and G (ground application of bulk inoculum
to the planting pit) (B) and control, in which no AMF inoculum was applied (C). Data
represent means of five replicates (five stems each) per treatment + SE. No significant

differences were found between treatments (P < 0.05).

Figure 6: Microscopic images of lisianthus (Eustoma grandiflorum, cv. Echo White) roots
following 2 months of growth in the MOP DAROM experimental plot (AMF application
was performed in the nursery; treatment N); hyphae (H) and vesicles (V) are designated.

Bars represent 100 pm.
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