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SIEFER AR BAL > EERERE VAMERET » &5 EH| {1 Dr. Kinkon) -

%1 - 5B AFEY T HER25/20°C T HREARF Glomus spp. =i F 2 £ R RHE® -

B ki MBS M EEP MUTES ML elRE fewE B
ffE & EH B E WH

Ge 63.17 2345 428a 686 086 960b 1.77  132.33p

Gf 56.33 2103 322b 729 086 810c 132  123.33b

Gm 59.33 18.19 2.80b 594 063 12.13a 187  231.67a

NM contro? 5450 2042 2.96b 562 058 4654 083  37.67b

X. Three samples were tested for each treatment.

Y. Means followed by the different letter in the column are significant (p=0.03) as
determined by Duncan's new Multiple Range Test.

Z. NM control = Non-mycorrhizal control.
growth medium : Soil : sand : bark = 2:1:1.

2 - BINTRE E A B = MGlomus spp.IU{HE A # < £ R FE

T B MLb MTERMTES CBME fEME AR R
i |
BE wE ME wE
Ge 87.60 62.07 10.70 15.14 3.04 3197a 4.55 8.10 10.23a"
Gf 9420 6362 11.05 14.81 2.03 23.76ab 3.35ab 8.00 8.90ab
Gm 88.20 63.16 10.70 16.91 3.26 26.11ab 3.56ab 8.60 9.50ab
NM contro 92.20 74.72 11.90 20.34 258 18.27b 2.54b 8.50 7.30b

X. Three samples were tested for each treatment.

Y. Means followed by the different letter in the column are significant (p=0.05) as
determined by Duncan's new Multiple Range Test.

Z. NM control = Non-mycorrhizal control.

growth medium : Soil : sand : bark = 2:1:1.
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Days to flowering

Crop Cultivar Glomus spp. Non- Mycorrhizal Extent of early
Mycorrhizal flowering(days)

French Bolero Ge. Gm. 61-65 50 11-15
Marigold

Queen Sophia Ge.Gm. 42 35-36 6-7

Scarlet Sophia Ge.Gm. 61-65 50 11-15

Yellow Boy Ge.Gm. 78 59-60 18-19
Marigold Clinton Ge. 75 63 8

Sunshine Ge. 109 88 21
Gerbera Tennessee Ge. 128 112 16

Regina Gm. 87 78 9
Zinnia Lilliput Mixed Ge. Gf. Gm. 50-60 45-52 5-8

Royal Purple Ge.Gm. 84 60-64 20-24
Glomus spp :

Ge Glomus etunicatum Becker & Gerd.

Gf  Glomus fasciculatum(Thaxter sensu Gerd.) Gerd. & Trappe

Gm Glomus mosseae(Nic. & Gerd.) Gerd. & Trappe

74 - Glomus sp.¥+#{EH K "Regina , S iEEMEEEIENGE25C FUIEE R Y B0

BB UK E YITERE B (TEBUAR)
Noninoculated* 5.6b" 23.0b
Inoculated
Ge 8.0a 28.3a
Gf 6.0b 25.6b
Gm 8.0a 29.6a

Three replications were tested for each treatment.

N < X

Noninoc. Noninoculated
Ge Glomus etunicatum Becker & Gerd.

Least Significant Difference (L.S.D., p=0.05)*Significant, NS Nonsignificant.

Gf Glomus fasciculatum (Thaxter sensu Gerd.) Gerd. & Trappe
Gm Glomus mosseae (Nicol. & Gerd.) Gerd. & Trappe
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%5 - AEESTENE & Grand Paradiso 4 i BB

R R & £ B N &
CK* 64.10b" 2.3b 52
Glomus mosseae 65.80b 2.3b 52
Glomus etunicatum 73.60a 3.0a 6.0

X. Each value is the mean of 30 replicates
Y. Means followed by the different letters are significant (p=0.05) by
Duncan's Multiple Range Test.

#6 - BE4- 4 (Ultra whita) 5, RAEARSENE 8RR ER B A R B PR

R My b EREEE o T SR E DR E F{EEN
CK 48.02b* 3.28a 0.48ab 56.00b
Gig 73.12a 4.96a 0.63a 92.00a
Go 66.76a 4.48a 0.38a 87.60a
Gx 63.32a 4.72a 0.61a 53.40b

Five replications were tested for each treatment.

X:Means followed by the different letter in the column are significant (p=0.05) as
determined by Duncan's Multiple Range test.

CK : Non-mycorrhizal

Gig : Gigaspora spp.

Go @ Glomus occultum

Gx : Glomus etunicatum and Glomus mosseae

#T - BEHERAAIEEIRIENA (cv. Tennensee)ITERFE 2 &

Treatment Fresh Weight of flower (g)

NM?* . Ge Gf Gm
30/25°C 16.08cY 19.61c 16.59¢ 18.20c*
25/20°C 27.14b 27.45b 27.31b 26.71b
20/15°C 34.45a 35.96a 33.23a 35.99a

X. Three replications were tested for eacth treatment and 6-12 samples for each
replication

Y. Means followed by the different letter in the column are significant (p=0.05) as
determined by Duncan's Multiple Range test.

Z. NM Nonmycorrhizal
Ge Glomus etunicatum Becker & Gerd.
Gf Glomus fasciculatum (Thaxter sensu Gerd.) Gerd.
Gm Glomus mosseae (Nicol. & Gerd.) Gerd. & Trappe
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<8 - AEHEHMER " HATE ) SRR RN AERS RS B Glomus sp FiTEEYIHEAE
— R ORER e CRED

5] T - | PREFEER
8-HQS ~ B-HQS+jEH
CK 14.0b* 21.4a
Ge 18.0b 22.6a
Gf 17.0b 21.2a
Gm 19.6a 20.43

X. Means followed by the different letter in the column are significant (p=0.05) as
determined by Duncan's Multiple Range test.
CK : Non-inoculated

Ge : Glomus etunicatum Becker Gerd.
Gf : Glomus fasciculatum (Thaxter sensu Gerd.) Gerd. & Trappe
Gm : Glomus mosseae (Nicol. & Gerd.) Gerd. & Trappe

K9 - ARG B HERERRE T BREGlomus spp 4% & — 47t 2 TR ETE IR

Treatment* Temperature regime
30/25°C 25/20°C
Petal number Flower diameter Petal number Flower diameter
Royal Purple
G. etunicatum 148.40 7.50 288.333" 9.17
G. fasciculatum 170.80 7.00 310.66a 8.27
G. mosseae 135.80 7.60 342.66a 9.00
NM controF 199.80 7.80 88.33b 9.00
Lilliput Mixed
G. etunicatum 56.40 3.55 135.00 4.00
G. fasciculatum 73.60 3.50 187.60 3.88
G. mosseae 47.80 2.95 174.00 3.30
NM control 102.20 3.57 107.20 3.30

X. Three samples were tested for each treatment.

Y. Means followed by the different letter in the column are significant(p=0.05) as determined
by Duncan's new Multiple Range Test.

Z.  NM control = Non-myhcorrhizal control.



10.

1.

j 1728

13.

14.

BB RAETES T L2 EF 179

275 30K

A ApaE 1991 YR B ER B AR ST RS B IEN R £ RAYIEME B - BOIGEA
BRI FERTRR AR 3L 158p.

BREZE 1989 ZHEIRE C B EREN =BIEAFYERREIVE - BILEEK
B2 RIEAHT SRR LaR L 108ps

Allen. M.A. 1982. Influence of vesicular-arbuscular mycorrhizae on water movement
through Boutelous gracilis. New Phytol. 91:191-196.

Allen, M.F.. T.S. Moore, and M. Christensen. 1980. Phytohormone changes in Boutelous
gracilis infected by vesicular-arbuscular mycorrhizae. |. Cytokinin increase in the host
plant. Can. J. Bot. 58:371-374.

Ames, R.N. and R.G. Linderman. 1978. The growth of easter lily (Lilium longiflorum) as
influenced by vesicular-arbuscular mycorrhizal fungi, Fusarium oxysporum, and fertility
level. Can. J. Bot. 56:2773-2780.

Auge, R.M., K.A. Schekel, and R.L. Wample. 1986b. Osmotic adjustment in leaves of VA

mycorrhizal and nonmycorrhizal rose plants in response to drought stress. Plant Physiol.
82:765-770.

Backhaus, G.F. 1983. EinfluB der Vesikularen-arbuskularen mykorrhiza auf die

generative Entwicklung wvon Heliotropium und Fuchsia. Gartenbauwissenschaft
48(5):197-201.

Barrows, J.B. and R.W. Roncadori. 1977. Endomycorrhizal synthesis by Gigaspora
margarita in poinsettia. Mycologia 69:1173-1184.

Biermann, B.J., R.G. Lindermann. 1983a. Effect of container plant growth medium and
fertilizer phosphorus on establishment and host growth response to vesicular-arbuscular
mycorrhizae. J. Amer. Soc. Hort. Sci. 108(6):962-971.

Chilvers, M.T. and F.J. Daft. 1981. Mycorrhizas of the liliflorae. Il. Mycorrhiza formation
and incidence of root hairs in field grown narcissus L., tulipa L. and crocus L. cultivars.
New Phytol. 89:247-261.

Daft, M.J. and B.O. Okusnya. 1973a. Effect of Endogone mycorrhiza on plant growth. V.
Influence of infection on the multiplication of viruses in tomato, petunia and strawberry.

New Phytol. 72:975-983.

Davies, F.T., Y. Castro-Jimenez, and S.A. Duray. 1987. Mycorrhizae, Soll amendments
water relations and growth of Rosa multiflora under redured irrigation regimes. Sci. Hort.
33:261-267.

Johnson, C.R., J.A. Menge, and E.L.V. Johnson. 1982b. Effect of vesicular-arbuscular
mycorrhizae on growth of Chrysanthemum morifolium Ramat. Sci. Hort. 17:265-269.

Kandasamy, D., G. Oblisami, S. Mohandoss, and P. Santhanakrishnan. 1986. Influence
of VVA-mycorrhizal inoculation on the growth of pyrethrum in the nursery. Pyrethrum Post
16(3):81-83. (cited in Hort Abs. 1989. Vol.59 No. 2 1451)



180 4= VAT < BA SR SaF1] F R A & BT

15.

16.

7.

18.

19.

20.

- 8

Kaye, JW.,, F.L. Peleger, and E.L. Stewart. 1984. Interaction of Glomus fasciculatum
and Pythium ultimum greenhouse-grown poinsettia. Can. J. Bot. 62:1575-1579.

Plenchette, C., V. Furlan, and J.A. Fortin. 1983a. Responses of endomycorrhizal plants
grown in a calcined montomorillonite clay to different levels of soluble phosphorus. |.
Effect on growth and mycorrhizal development. Can. J. Bot. 61:1377-1383.

Plenchette, C., V. Furlan, and J.A. Fortin. 1983b. Responses of endomycorrhizal plants
grown in a calcined montomorillonite clay to different levels of soluble phosphorus. II.
Effect on nutrient uptake. Can. J. Bot. 61:1384-1391.

Poton, F., Y. Piche, S. Parent, and M. caron. 1990a. The use of vesicular-arbuscular
mycorrhizae in Boston fern production : |. Effects of peat-based mixes. HortScience
25(25):183-189.

Ponton, F., Y. Piche, S. Parent, and M. Caron. 1990b. Use of vesicular-arbuscular
mycorrhizae in Boston fern production : Il. Evaluation of four inocula. HortScience
25(4):416-419.

Schubert, A. and A. Martinelli. 1988. Effect of vesicular-arbuscular mycorrhizal on growth
of in vitro propagated Pistacia interrima. Acta Hort. 227:441-443.

Sweatt, M.R. and F.T. Davies. 1984. Mycorrhizae, water relations, growth and nutrient
uptake of geranium growth under moderately high phosphorus regimes. J. Amer. Soc.
Hort. Sci. 109(2):210-213.



i H i IRAETE ST LAz FER] 181

The Use of Vesicular-arbuscular Mycorrhiza on Flower Crops
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Abstract

Researches for the use of vesicular-arbuscular mycorrhiza (VAM) on flower crop were
started recently. Thus, its researches are much less than that of fruit and vegetable crops.
But it has the greatest potential for practical use. The responses of zinnia, marigold, lily,
chrysanthemum, micropropagated gerbera and petunia on the infection of VAM fungi were
studied. It was found that VAM showed the following benefits: 1. enhanced vegetative and
reproductive growth of crops; 2. earlier flowering for 1-4 weeks; 3. increased flower number
and fresh weights; 4. prolonged vaselife for gerbera; 5. enhanced the development of
vasicular bundles in flower scapes; 6. higher flower quality; 7. increased water-stress
resistance; and 8. stimulated mineral absorption.

Scientists summerized that the cause of increase in mineral absorption by VAM was
mainly due to the available use of nitrogen and phosphate fertilizer and increase in the uptake
of some microelements by the VAM plants. There were four possible reasons for the VAM to
enhance reproductive growth, i.e. 1. increased the tolerance of phosphate by the host plant,
and stimulated the absorption of mineral elements; 2. enhanced the equlibrium and
production of hormones; 3. stimulated vegetative growth and indirectedly enhanced
reproductive growth; 4. the gene expression of the crops.

Idenitsu Kosan Co., Ltd. of Japan recently intensively studied the use of VAM on flower
crops, and found promising results. Now they have made VAMF inoculum named 'Dr. Kinkon'
as commercial product.

Key words: Growth response, Flowering period, Cut flower, Vase-life





