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Abstract

Kennichi MATSUBARA, Katsuhiko INAMOTO, Motoaki Dol, Genjiro MORI*, and Hideo
IMANISHI (Laboratory of Ornamental Horticulture;, *Laboratory of Plant Propagation,
Graduate School of Agriculture and Biological Sciences, Osaka Prefecture University,
Sakai, Osaka 599-8531, Japan).Growth and Flowering of Geophytes for Landscaping
under Deciduous Trees. Sci. Rep. Agric. & Biol. Sci., Osaka Pref. Univ. 54: 33-40.

Adaptability of geophytes (37 fall-plantings and 16 spring-plantings) to planting under
deciduous trees, which consisted mainly of Zelkova serrata Mak., was assessed for
landscaping. The canopy openness of deciduous trees in summer was 15% and that in
winter was 80%. In summer, photosynthetic photon flux under deciduous trees was 5% of
that under clearing and the average soil temperature at the depth of 5em was 3° —5C
lower than that under clearing. One fourth of geophytes used in this experiment did not
survive after one year from planting under both clearing and deciduous trees. The
sprouting rate of most of the survived geophytes after one year from planting was high
under both conditions, but it was higher under deciduous trees than under clearing in some
geophytes such as Allium spp., Crocus spp. and Freesia. The flowering rate of most of the
fall-planting geophytes was higher under clearing than under deciduous trees and that of
some geophytes was high under both clearing and deciduous trees. The flowering of some
geophytes delayed under deciduous trees. Most of the spring-planting geophytes survived
under deciduous trees but did not grow vigorously, resulting in poor flowering.
Consequently ten fall-planting geophytes including Hippeastrum bifidum, Lycoris spp.
Narcissus tazetta var. chinensis were considered to be suitable for planting under
deciduous trees, which hold their leaves during winter when the canopy of deciduous trees
has no leaves.

Key Words: adaptability, geophytes, landscaping, under deciduous trees
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Table 1. Growth and flowering of fall-planting geophytes from September 1, 1998 to August 31,

1999.
Plants Under clearing Under deciduous trees
Sprouting Start of leaf Flowering Start of  Sprouting Start of leaf Flowering Start of
(%) emergence (%) flowering (%) emergence %) flowering
Allvum chanense 100 Early Sept. 100 Oct 26 100 Mid Sept <10 Nov. 10
Allvum cowanit 100 Late Oct 100 Apr 30 100 Early Nov. 100 Apr. 27
Allvum unifolvum 100 Early Nov 100 May 2 100 100 May 2
Babwana stricta 100 Late Oct 100 Apr 30 100 Late Oct 100 Apr 30
Bletilla striata 100 —k 42 July 17 100 - 0
Chionodoxa gigantea 70 Early Mar 5 Apr 15 100 - RE 100
Crocus ancyrensis 100 Mid Nov 100 Feb 20 100 100 Feb. 20
Crocus chrysanthus Cream Beauty 100 Late Nov. 100 Mar. 4 94 Early Dec 100 Mar. 4
Crocus flavus Mammoth Yellow' 100 Late Nov. 100 Mar. 9 100 Early Dec 100 Mar. 7
Crocus medius 100 Late Oct 100 Nov 16 100 Late Oct 100 Nov. 25
Crocus satwwus 100 Early Oct 100 Nov 10 100 Late Oct 100 Nov. 15
Freesia ‘Elegance’ 100 Late Oct. 100 Apr 21 88 Early Nov 54 Apr 30
Freesia Rynveld's Golden Yellow' 100 Late Oct. 100 Apr. 10 100 Early Nov 73 Apr 25
Galanthus 50 Mid Nov. 20 Jan. 10 0 - 0 -
Gladrolus ‘Comet’ 100 Late Oct 70 Apr 30 100 Late Oct 60 Apr 30
Gladolus Rose Charm’ 100 Late Oct 100 Apr 30 100 Late Oct. 33 Apr. 30
Hwppeastrum bifidum 100 Mid Sept 90 Sept 19 100 Late Sept. 100 Sept. 23
Hyacinthowdes haspanica 100 Early Mar. 100 Apr. 28 93 - 31 -
Ipheron wnaflorum Wisley Blue' 100 Late Oct 100 Mar 4 100 Late Oct 100 Mar. 16
s retwculata 100 Late Nov. 70 Mar. 7 100 Early Dec. 94 Mar. 10
Izwa Rose Emperor’ 100 Early Nov. 100 May 3 38  Early Nov. 50 May 2
Leucojuwm aestivum 100 Early Nov. 5 Apr. 100 Early Nov. 7 -
Liatris sproata ‘Syoukr’ 100 Early May 100 June 15 100 Early May 50 June 30
Lalvum Ehte’ 100 Late Mar. 100 May 28 100 EarlyApr 100 June 4
Lalvwm ‘White Angel 100 Late Mar 100 July 21 100 EarlyApr 100 July 22
Lalvum formosanum
Lycoris albiflora 100 Early Oct 5 Sept. 18 100 Early Oct 0 -
Lycons mecarnata 100 Early Feb <20 Sept. 7 100 <20 Sept. 7
Lycors radiata 100 Early Oct 60 Sept 21 100 Early Oct 80 Sept, 23
Muscary armenwacum 100 Late Oct. 100 Mar. 8 100 Late Oct. 100 Mar. 17
Narcissus bulbocodium 100 Early Nov 20 Apr 3 100 Late Oct 7 -
Narcissus tazetia var chinensis 100 Late Oct 70 Dec 25 100 Late Oct 35 Feb 4
Narcissus tazetia ‘Grand Soleil d'Or” 100 Early Nov 80 Feb. 6 100 70 Mar 10
Narcissus tazetta ‘Gahlee’ 100 Late Oct. 100 Dec 7 100 100 Dec 28
Ornathogalum thyrsioides 100 Late Oct. 100 May 20 100 Late Oct 100 May 24
Ozalis purpurea 100 Late Sept. 100 Oct. 28 100 Mid Sept <10 Oct. 28
Sternbergia lutea 100 Early Oct 7 Oct 9 100 Early Oct. <15 Oct. 9

*  Leaves had emerged at planting, **, Data not collected
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Table 2. Growth and flowering of fall-planting geophytes from September 1, 1999 to August 31,

2000.

Under clearing

Under deciduous trees

Plants
Sprouting Start of leaf Flowering Start of Sprouting Start of leaf Flowering Start of
%) emergence (%) flowering %) emergence %) flowering
Allwum chinense 100 Late June 100 Oct. 25 92 Late July 17 Nov. 4
Allzum cowanii 18 Mid Oct. 0 - 94 Mid Oct. 69 Apr. 11
Allvum unifolium 30 Late Nov. 100 May 1 100 Mid Oct. 82 May 4
Babwana stricta 58 Mid Oct. 100 May 2 100 Mid Oct. 69 Apr. 24
Bletulla strata 100 Mid Mar. 100 May 2 100 Mid Mar. 10 May 8
Chionodoxa gigantea 100 Early Mar. 49 Mar. 21 100 Late Mar. 69 Apr. 3
Crocus ancyrensis 48 Mid Dec. 90 Jan. 17 100 Mid Dec. 100 Jan. 19
Crocus chrysanthus ‘Cream Beauty 38  Late Dec. 100 Feb. 15 50 Late Dec. 75 Feb. 18
Crocus flavus Mammoth Yellow’ 72 Late Dec. 100 Feb. 15 94 Late Dec. 100 Feb. 18
Crocus medwus 61 Early Nov. 80 Nov. 16 100 Late Oct. 94 Nov. 8
Crocus sativus 7 Mid Nov. 80 Nov. 16 100 Mid Oct. 44 Nov. 1
Freesia ‘Elegance’ 77 Mid Oct. 100 Apr. 27 88  Mid Oct. 82 Apr. 20
Freesia Rijnveld's Golden Yellow' 64  Mid Sept. 100 Apr. 12 100 Late Sept. 88 Apr. 9
Galanthus 18 Mid Dec. 13 Feb. 10 0 - - -
Gladwolus ‘Comet’ 100 Mid Aug. 100 Sept. 18 100  Late Aug. 7 Mar. 21
Gladiolus Rose Charm’ 100 Early Aug 20 Apr. 12 100 Early Aug. 40 Apr. 17
Hippeastrum bifidum 100 Late Aug. 85 Sept. 5 100 Mid Sept. 77 Sept. 24
Hyacwnthoides hispanica 100 Mid Feb. 100 Apr. 17 93 Late Feb. 62 Apr. 24
Ipheion unaflorum Wisley Blue' 100 Early Sept. 100 Mar. 13 100 Mid Sept 100 Mar. 21
Ims reticulata 2 Late Mar. 0 - 19 Mid Jan. 33 Mar 27
Ixia Rose Emperor’ 66 Early Nov. 100 May 4 13 Early Nov. 50 May 4
Leucojum aestivum 100 Early Aug. 14 Mar. 31 100 Early Aug. 7 Apr. 9
Liatris spicata ‘Syouky’ 100 Mud Apr. 100 June 20 100  Mid Apr. -
Lalwum ‘Ehte’ 100 Late Mar 100 June 5 93  Late Mar. 93 June 10
Lelvum ‘White Angel 100 Mid Mar. 100 July 21 94 Mid Mar. 80 July 20
Lilwum formosanum 100 Late Mar. 42 Sept. 2 100 Late Mar. 0 -
Lycoris albaflora 100 Late Oct. 60 Sept. 25 100 Late Oct. 61 Sept 23
Lycoris incarnata 100 Late Sept. 27 Aug. 18 100 Late Jan. 14 Aug. 18
Lycoris radiata 100 Mid Sept. 65 Sept 26 100 Late Oct. 93 Sept. 24
Muscar, armeniacum 100 Mid Aug. 100 Mar. 1 100 Mid Aug. 95 Mar. 16
Narcissus bulbocodium 61 Late Sept. 100 Mar. 27 63 Mid Sept 10 Apr. 3
Narcissus tazetta var. chinensis 100 Mid Sept. 100 Dec. 1 100 Late Sept. 90 Dec. 20
Narcissus tazetta ‘Grand Soleil dOr' 100 Mid Sept. 100 Dec. 17 100 Mid Oct. 33 Feb. 15
Narcissus tazetta ‘Galilee’ 100 Mid Oct 100 Nov. 26 100 Mid Oct 7 Dec. 3
Ornathogalum thyrsioides 100 Mid Sept. 100 May 22 100 Mid Sept. 31 June 2
Oxalis purpurea 72z Mid Sept 100 Nov. 1 192z Early Sept. 2 May 1
Sternberguia lutea 80 Mid Oct. 100 Oct. 18 100 Mid Oct. 20 Oct. 18
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Table 3. Growth and flowering of spring-planting geophytes from April 1, 1999 to February 28,

2000.
Plants Under clearing Under deciduous trees
Sproutmg Start of leaf  Leaf  Flowerng Start of  Sprouting Start of leaf  Leaf  Flowering Start of
(%) emergence  death (%)  flowerimg (%) emergence  death (%)  flowering
X Amarcrimum  howardu 100 —* Tate Dec 39 Sept 10 100 —*  Md Feb. 0 -
Agapanthus africanus Tentz 100 —* — 0 - 100 ¥ —F* 0 -
Allwum tuberosum 30  Mid May Early Feb 0 - 0 - - 0 -
Alstroemeria pelegrina 0 - - 0 - 0 — - 0 -
Alstroemeria molaced - - 0 - 40  Early Nov — 0 -
Canna ‘Butter Cup’ 100 Mid May Late Dec 100 June 30 100 Mid May Late Dec 10  Aug. 15
Crocosmaa crocosmaflora 100 Mid May Early Oct 50  July 28 100 Mid May Mid Oct 0 -
Cyrtanthus mackeni, 100 —*  Rarly Feb 50 Sept 18 100 —* — wk 0 —
Dahlia ‘Hourar 100 Mid May Mid Dec. 100  June 15 100 Mid May Mid Dec 100 July 16
Habranthus ‘Cherry Pink’ 100 Mid May Early Jan 100  July 22 100 Mid May —%¥ 10  Aug. 15
Hedychwum Momonokagayak’ 16 Late May Mid Dec - 80 Late May Mid Jan. 0 -
Hedychwwm Tukuyu’ 6  Late May Late Dec. 0 - 20 Late May Mud Jan 0 -
Hedychyum ‘Shinserki’ 16 Late May Late Dec 0 50 Late May Mid Jan 0 -
Zomtedeschia aethioprca ‘Green Goddess' 20 Mid May — Late Dec. 0 - 60 Mad May Late Feb 0 -
Zephyranthes candida 100 Mid May #1000 June 12 100 Mid May — % 0 -
Zephyranthes grandiflora 100 Mid May  Early Jan. 100  June 10 100 Mid May —* 20  Sept.13

* Leaves had emerged at planting; **, Leaves were evergreen or the leaf death was not clear.

Table 4. Growth and flowering of spring-planting geophytes from March 1, 2000 to December 31,

2000.
Plants Under clearing 7 Under deciduous trees
Sprouting Start of leaf  Leaf  Flowermg Start of  Sprouting Start of leaf  Leal  Flowenng Start of
(%) emergence  death (%)  flowering (%) emergence  death (%)  flowerng
X Amarcrinum  howardu 100 Mid Apr. —x 10 Aug 8 100 Late Mar. — 0 X
Agapanthus africanus Tentz’ 100 —* —* 100 June 19 100 —* —* 0 X
Allvum tuberosum 30 Mid Mar. —*# 100 Aug. 8 0 - - - -
Canmna Butter Cup’ 100 Late Apr # 100 June 2 100 Late Apr — 10 July 27
Crocosmua crocosmuflora, 100 Mid Mar  Early Aug 100 July 8 100 Late Mar Early Aug. 10 July 27
Cyrtanthus macken, 100 Late Mar —®k 100  Apr 3 100 —* * 75 Apr 3
Dahlia Houral 100 Late Apr Md Nov 100 May 29 90 Late Apr Mid Nov 0 -
Habranthus ‘Cherry Pk’ 100 Late Mar —* 100 June 13 100 —* M June 60 July 8
Hedychwum Momonokagayaki’ 16 Late Apr. — 0 - 60  Late Apr — 0 -
Hedychiyuwm Fukuyu’ 6  Late Apr. - - 10 Late May — 0 —
Hedychywm ‘Shinseiki’ 16 Late Apr —wE - 50  Late Apr — 0 -
Zanledeschia aethiopica ‘Green Goddess' <2 Late Apr  Early Aug 0 — 60 Md Apr Late June 0 -
Zephyranthes candida 100 —* —*® 100 June 2 100 —*  Late Aug 40 June b
Zephyranthes grandiyflora 100 Late Mar -k 100 June 15 100  Early July Late Aug 10 Sept 20

* Leaves were evergreen or the leaf death was not clear; **, Leaves still survived on December 31.
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Fig.1. Changes in canopy openness under
deciduous trees.
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Table 5. Adaptability of fall-planting geo-
phytes to planting under deciduous
trees.

Table 6. Adaptability of spring-planting geo-
phytes to planting under deciduous
trees.

Adaptability to planting

Plants
under deciduous trees

Adaptability to planting

Plants
under deciduous trees

Allwum chinense

Allium cowanii

Allvum unafolium

Babiana stricta

Bletilla striata

Chionodoxa gigantea

Crocus ancyrensts

Crocus chrysamthus ‘Cream Beauty
Crocus flavus ‘Mammoth Yellow’
Crocus medius

Crocus satius

Freesiwa Elegance’

Freesia Rijnveld's Golden Yellow'
Galanthus

Gladiolus ‘Comet’

Gladrolus Rose Charm’
Hippeastrum bifidum
Hyacinthoides hispanica
Iphewon unaflorum Wisley Blue'
Iris reticulata

Ixia ‘Rose Emperor’

Leucojum aestrvum,

Laatris spreata ‘Syouki’

Lilvum Elite’

Lilvwm ‘White Angel

Lilium formosanum

Lyconris albiflora

Lycors wncarnata

Lycoris radwata

Muscart armeniacum,
Narcissus bulbocodium
Narcissus tazetta var. chinensis
Narcissus tazetta ‘Grand Solell d'Or’
Narcissus lazetta Galilee’
Ornithogalum thyrswoides
Oxalis purpurea

Stermbergia lutea
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A: high, B: medium, C: low, D: they did not survive under
neither clearing nor trees.
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X Amarcrinum  howardit
Agapanthus africanus Tentz'
Alltum, tuberosum
Alstroemeria pelegrina
Alstroemeria violacea
Canna ‘Butter Cup’
Crocosmia crocosmiiflora
Cyrtanthus mackenii

Dahlia ‘Hourai

Habranthus ‘Cherry Pink’
Hedychium Momonokagayaki
Hedychium Fukuyu’
Hedychium ‘Shinseiki
Zantedeschia aethiopica ‘Green Goddess'
Zephyranthes candida
Zephyranthes grandiflora
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A: high, B: medium, C: low, D: they did not survive under
nerther clearing nor trees.
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