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Horticulture is ... 
biological survival 
scientific research 
urban development 
human aesthetics 

in Seattle, Washington 
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an editorial . ... 

Horticulture for Everybody 

W ebster's Third New Intern ational Dicti onary, Una­
bridged, defin es horti culture as the sc ience and art of growing 
fruits, vegetables, flowers, and ornamental pl ants. Horti culture 
dea ls with the cultivation of pl ants, then; with gardens and 
gardening. People who grow pl ants are horticulturalists (today, 
th at w ord is los ing a sy llable to become " horti culturi sts"). The 
orc hard o wn er is a ho rt ic ulturi st and so is th e apartm ent 
dw~ lI e r who tends a house pl ant in the w indow . 

Horti culture and agri culture feed people. It is true th at ag­
ri culture does the bul k of thi s w ork by provid ing w heat, rice, 
millet and other grains as we ll as all the meats, poultry and 
dairy products, vegetable o il s and simil ar produce. But horti­
culture makes the mea l savory with vegetab les, spices, fruits 
and nuts. And horti c ulture feed s th e so ul wh en it suppli es 
fl owers for the table. In fact, horticulture often supplies balm 
for the human spirit just as a great symphony, a fin e painting or 
div ine piece of sculpture, or a breath-taking ballet does. After a 
day in the market pl ace, w hat a pleasure it is to relax in the 
concert hall , the art ga llery or the theater--or in a beautiful 
garden. " Music ca lms the savage breast" and so does the at­
mosphere created by skill ed horti culturists. 

Today' s people need horti culture. Americans are on sev­
eral " ki cks" just now; organica ll y grown foods are ve ry popu­
lar, and everybody is talking about pl anting more trees to help 
produce oxygen for smothered c ities. W e gard eners do not 
need to be to ld how succ ulent the zucchi nis picked fresh from 
the vo lunteer plant on the compost pil e will be or about the air 
fres hen i ng qu a I ity of trees w hen w e a re ga rd en in g und er a 
linden in full fl o w er . W e know even mo re. W e kn ow th e 
soo thin g se n sa ti o n o f w o rkin g with o ur hand s in c rumbl y 
damp so il w ith the sun hot on our backs. W e know the thrill of 
pl anting seeds that produce seedlings after a breathless peri od 
of suspense. W e have come home late and w alked in our gar­
dens at tw ilight to discover a newly unfurled rose pouring its 
fragrance on the evening air and we have vi sited the garden at 
dawn to find it diamo nd encrusted with dewdrops sparkling in 
the hori zontal rays of the sunlight. These are pass ive pleasures; 
perh aps our greatest pleasure is in know ing that by practi ci ng 
the techniques and arts of horticulture, w e have brought these 
pleasures into being. 

Shall w e share horti culture with our fellow men? It is easy 

to say that it is there fo r the asking- anybody can get a pot of 
so il and a packet of seeds and have at it. But it is not that 
simple; people have to be led to estheti c pleasures. Public and 
pri vate schoo ls teach art appreciation, music and mu sic appre­
c iation, literature, drama and more; in Ameri ca few sc hool s 
introduce students to horticulture, either as a sc ience or as an 
art. That leaves it up to us; to each one of us w ho gardens and 
w ho w ishes to share hi s pleasure in gardening. W e can work 
more effi c iently thro ugh an assoc iat ion such as The Ameri can 
Horti culture Society. W e need to lobby for horti culture for ev­
erybody. 

Despite eco log ica l awareness, today ho rticulture is on the 
defensive. A recent governm ent survey reports " that people 
are not afraid to go into publi c parks, it is just that there is 
nothing there to do. " Truer words were never spoken. Amer­
ica n park sy stem s always have co nf used pl ayg ro und s and 
parks. To grant that p laygroun ds are essent ia l and that more 
are needed is not to agree that park lands should be converted 
to ball diamo nds any more than they should be given over to 
super highways. Today w e need public gardens that are not 
V ictorian reli cs ; we need exc iting, beauti ful , publi c gardens 
that are immedi ately access ible to crowds of people; gardens 
th at are properl y deve loped and maintained so people w ill 
w ant to vi sit th em . Even mo re, we need pri va te ga rd en s. 
Ameri ca w as a country of home owners; today it is becoming a 
co untry of c ity dwe llers w ho li ve in multiple dwe llings. W e 
gardeners need to push for extensive publi c gardens for these 
people (a nd let' s not settl e for a " garden" that is largely pave­
ment and w aterworks). W e need to show apartm ent dw ellers 
how to grow plants in pots and in hanging baskets. W e gar­
deners need to overcome our reti cence; we need to share our 
know ledge of gardening, and we need to promote gardening 
as a possi ble cure fo r many of the world ' s ailments today. 

Horti culture is fo r everybody; we have no excl usive rights 
to its ple as ures. Th ere is no suc h thin g as too mu c h 
ho rti culture-too much gardening. The practi ce of horti culture 
is hea lthy, creat ive recreation and work. The product is a beau­
ti ful flower, a sa lad, o r a bow l of fruit. W e gardeners have an 
obligation to share thi s bounty w ith everybody. We should ac­
tively push for horti culture in our schoo ls, and for horti culture 
in public parks.-J.P.B. 
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Paeoni a japonica. A plant flowering 
at Nikko with three compound ca u­
line leaves . 

Paeonia japonica . Detai.l of a flower. 

TWO 
ATTRACTIVE 

]APANES 

An American tramping the temperate mountain woodlands of japan in spring, 
as I have done in recent years, would recognize many herbaceous wildflowers 
reminding him of home. For the japanese archipelago shares many genera with 
our country and especially eastern North America. The family of the buttercups 
(Ranunculaceae) is a good example with a number of familiar plant faces such as 
clematis, anemone, buttercups, columbine, baneberry, goldthread, snakeroot, 
and marsh marigold . On the other hand there are also unfamiliar wildflowers like 
the two buttercup relatives described below. Either one would make an attractive 
addition for spring flowering in a woodsy shaded garden . 

Paeonia japonica 

To gardeners who think of the herbaceous peony in terms of the large-flow­
ered, heavily-scented cultivars of sunny gardens, it may come as a surprise that 
small-flowered woodland species also ex ist. The native peony of japan is such a 
plant and one of several similar species found in eastern Asia. This mountain wild­
flower of shaded thickets and open woodlands is found on the three major 
southern islands of japan-Honshu, Shikoku and Kyushu. It also occurs on the 
mainland of Asia in neighboring Korea and Manchuria. To the japanese, Paeonia 
japonica is known as yama-shakuyaku ("Mt. Shakuyaku") and they consider it 
one of their choicest woodland wildflowers. The stance of a slender japanese 
beauty was often compared to that of this plant, for the saying is that such a girl 
" stands I ike shakuyaku, sits like a botan (tree peony) and walks like kiku (chrysan­
themum). 

The wild peony of japan is prized there as an unusual garden subject but un-
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WILDFLOWERS 
W. H. Hodge* 

like the popular tree peony (botan) is seldom seen by the vi sitor. It is usually 
grown in shady spots with such other wildflower subjects as ferns, asarums, and 
the like. The delicate stem may stand up to two feet in height and produces in 
spring (April to june) a solitary white flower. The five to seven petals form an at­
tractive simple cup, about two inches across, revealing within whorls of yellow 
stamens surrounding the several , maroon-tipped, stubby greenish carpels. In 
mid-August, at maturity, the latter yield the gardener a double dividend for the fol­
licular fruit splits open to reveal a half dozen or more jet-black seeds which are set 
off in the midst of attractive crimson pulp. Seeds of this species have been sup­
plied to the U .S. National Arboretum, Washington, D.C. for trial. It should thrive 
in our hardiness zones 5 and 6. 

Glaucidium palmatum 

Unlike Paeonia, a number of species of which are native in both hemispheres, 
this perennial herbaceous genus has only a single species, limited to the high 
mountain woods of central and northern japan (Honshu and Hokkaido) . Shirane­
aoi, as this species is known to the japanese, should be an excellent subject for the 
woodland or rock garden in our hardiness zones 5 and 6. Wild plants observed 
near Mt. Hakkoda in the Tohoku district of northern Honshu formed large clumps 
producing up to a dozen flowers. The solitary terminal blossoms, up to three 
inches across, are very showy with four spreading, petal-like sepals; the latter are 
pale rose-purple in color reminding me of the purple-flowering raspberry (Rubus 
odoratus) of northeastern North America . <*> 

Gl aucidium palmatum . Wild plants 
in flower in ea rl y June on Mt. Hak­
koda in north ern Honshu. 

*Walter H. Hodge, Program Director, 
Office of Ecology, National Science 
Foundation, Washington, D . C. 5 
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No _ Soil I Soil 2 3 Light Hardiness 
Tree Reports Type Moisture pH Requirement Zones 4 

Acer macrophy llum, Bigleaf M aple 
Acer nigrum, Bl ac k M aple 
Acer platanoides, Norway M apl e 
Acer platanoides 'C leve land ' 
Acer platanoides 'Co lumnare ' 
Acer platanoides 'Cr imson King' 
Acer platanoides 'Emerald Queen' 
Acer platanoides 'Fassen's Black ' 
Acer platanoides 'Globosum ' 
Acer platanoides ' Royal Red ' 

Acer platanoides 'Summershade' 

Acer pseudoplatanus, Syca more Maple 
Acer pseudoplatanus, 'S paeth ii ' 
Acer rubrum, Red Maple 

Acer rubrum ' Armstrong' 
Acer rubrum 'Column are ' 
Acer rubrum ' Autumn Flame' 
Acer rubrum 'Scanlon' 

Acer rubrum 'Schles ingeri i ' 
Acer rubrum 'Til ford' 
Acer saccharum, Sugar Maple 
Acer saccharum ' Newton Sentry ' 

Acer saccharum 'Temple's Upright ' 

Aesculus X cornea, Red Horse-chestnut 
Aesculus X cameo' Briotii ' 

Aesculus hippocostanum, Horse-c hestnut 

Aesculus hippocostanum ' Baumannii' 

Ailanthus altissima, Tree-of-h eaven 

Alnus glutinosa, European A lder 
Alnus glutinosa ' Laciniata' 

Arbutus menziesii, Pacific Madrone 

Betula albo-sinensis, Chinese Paper 

Birch 
Betula lento, Sweet Birch 

Betula nigro, River Birch 
Betula papyrifera, Canoe Birch 

Betula pendula, European Birch 
Betula pendula ' Fas tigiata' 

Betula pendula 'Gracilis' 
Betula pendula 'Purpurea' 

Betula pendula 'Tr istis' 
Betula p'endula 'Yo ungii' 

4 
9 
17 
7 
8 
15 
5 
9 
5 
5 
3 
11 
7 
19 

6 

6 
5 
5 
5 
4 
19 

5 
7 

12 
9 
16 

8 

15 

15 

3 

5 

6 
17 
16 

16 
17 
7 
6 
7 
5 
7 

sil t-clay 
silt-c lay 
silt-clay 
sil t -clay 
silt-c lay 
sil t-c lay 
silt-c lay 
silt-c lay 
sil t-c lay 

sil t-sa nd 
silt-clay 

sil t -sa nd 

sil t-clay 
silt-sa nd 
sil t-sand 
sil t-sa nd 

sil t-sa nd 
sil t-sa nd 
sil t-sand 
si l t-sand 

silt-sa nd 
silt-sa nd 

si l t-sa nd 

silt-sand 

si lt-sa nd 
si l t-sa nd 

sil t-sand 

silt-sa nd 

silt -sand 
clay 

sa nd 

clay 

silt-sa nd 
silt -sand 

sil t-sa nd 
sil t -sa nd 

cl ay-sand 
clay -sa nd 

moi st-dry 
mo ist 
moist-dry 

mo ist-dry 
moist-d ry 
moist-dry 
moi st-dry 
moi st-dry 
moi st-dry 
moi st-dry 
moi st-dry 

moist-dry 

moist 
moi st-wet 

moi st 

acid 
neutral to ac id 

neutral to ac id 
neutral to acid 
neutral to ac id 
neutra l to acid 
neutral to ac id 
neutral to acid 
neutral to acid 
neutral to ac id 
neutral to acid 

high lime to acid 

neutral to acid 
neutral to ac id 

neutral to acid 
wet to moist neutral to acid 
wet to moi st neutral to acid 
moi st 
mo ist 

neutral to acid 
neutral to acid 

moi st neutral to acid 
moist to dry neutral to acid 
moist neutral to acid 

moi st neutral to acid 

wet-dry neutral to acid 
wet-dry neutral to aci d 

moist-dry neutral to acid 

mo ist-dry neut ral to acid 

moi st-dry neutral to ac id 

moi st-wet neutral to acid 

moist neutral to acid 

moi st to dr y acid 

moist to dry neutral to acid 

moi st to dry neutra l to acid 

moi st to dry neutral to aci d 
moist to dry neu tral to aci d 

moist to dry neutral to acid 
moist neutral to acid 

mo ist neutral to acid 
clay-sand moist neu tral to acid 

neutral to acid 
neutral to aci d 

clay-sand moist 
clay-sa nd moi st 

sun or shade 
sun or shade 
sun or shade 
sun or shade 
sun or shade 
su n or shade 
sun or shade 
sun or shade 
su n or shade 
su n or shade 
sun 

su n or shade 

sun or shade 
sun or shade 
sun or shade 

sun or shade 
sun or shade 
sun or shade 
sun or shade 
sun or shade 

sun or shade 
sun or shade 

sun or shade 

sun or shade 
sun or shade 
sun or shade 

sun to shade 

sun to shade 

sun to shade 

sun to shade 

sun to shade 

sun to shade 

su n to shade 

sun to shade 
sun to shade 

su n to shade 
sun to shade 
su n to shade 
sun to shade 

su n to shade 
sun to shade 

5a-10a 
3a-7 b 
4a-10a 
4a-8a 
4a-7b 
4a-8a 
4a-7a 
4b-10a 
4a-7a 
4a-6b 
5b-7a 
5b-7 b 

6b-10a 
3a-10b 

4a-7b 
4a-7b 
4a-7 a 
4a-8 a 
4a-7b 
4a-7b 

3a-10a 
4a-7 a 

4a-7b 

5b-10a 

5b-10a 
4b-10a 

5b-10a 

5a-' Oa 

5a-10a 
6b-7a 

'Oa 

3b-10a 
3a-10a 

4a-1 0a 
3a-10a 

3a-10a 
4b-7a 
3b-7a 

4b-7 a 
3b-7a 
3b-7a 

Carya cordiformis, Bitternut Hickory 9 si l t-sand moist-dry neutra l to acid sun to shade 3b-9a 
Carya glabra, f.lignut Hi ckory 9 silt-sand moi st-dry neutral to ac id sun to shade 5b-9a 

Carya illinoensis, Pecan 11 si lt-sa nd moi st neutral to acid sun to shade 5a-10b 
Carya laciniosa, Shellbark Hickory 7 si lt-sa nd mo ist-dry neutral to aci d sun to shade 4a-9a 
Carya ovata, Shagbark Hickory 15 silt-sa nd moist-dry neutral to acid sun to shade 4a-10a 

Carya tomentosa, Mockernut Hickory 8 si l t -sand moi st to dry neutral to acid su n to shade 5b-9 a ________________________________________________________ r 
'Based on simple categories such as clay, cla y loam, loam, silt loam, silt, sandy 

loam, sand; generally reporting stations indicate a range of soils suitable for a given 
species, e.g., clay - sand. 

'A genera l indication that a species will grow well on moist soil, on dry soi l, or 
under varying conditions of soi l moisture. 

]pH is a measurement of acidit y; for horticultural soi ls, pH 5 .5 or lower is consid­
ered very acid, 5 .5---<>.0 acid, 6.0---<> .5 slighlly acid, 6.5 -7.5 circumneutral, 7.5-
8.0 alkaline. Very few plants grow well in soil more alkaline than pH 8.0. 

'Plant Hardiness Zone Map, M isce llaneous Publication No . 814, United States De­
partment of Agricu lture. Revised 1965 7 
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No. Soil Soil Light Hardiness 
Tree Reports Type Moisture pH Requirement Zones 

Castanea mollissima, Ch in ese Chestnut 
Castanea den to. to., America n Chestnut 

Catalpa bignonioides, Southern Cata lp a 
Catalpa speciosa, Northern Cata lp a 

Cedrela sinensis, Chinese Toon 

Celtis australis, European H ackberry 

Celtis bungeana, 
Celtis jessoensis 
Celtis-Iaevigata, Sugar H ackberry 

Celtis occidentalis, Common H ackberry 
Celtis sinensis, Chinese Hackberry 

Cercidiphyllum japonicum, Katsura-tree 

Diospyros virginiana, Common Persimmon 

Fagus grandifolia, American Beech 

Fagus sylvatica, European Beech 
Fagus sylvatica 'Asp lenifo li a' 
Fagus sylvatica 'Pendu la' 

Fagus sylvatica 'Riversii' 

Fraxinus americana, White Ash 

Fraxinus excelsior, European Ash 
Fraxinus mandshurica 
Fraxinus latifolia, Oregon Ash 
Fraxinus ornus, Flowering Ash 

Fraxinus pennsylvanica lanceolata, 
Green Ash 

Fraxinus pennsylvanica 'Marshall's 

Seed less' 
Fraxinus pennsylvanica 'S ummi t' 

Fraxinus quadrangulata, Blue Ash 

Ginkgo biloba, Ginkgo, Maidenhair Tree 

Ginkgo biloba 'Autumn Go ld ' 
Ginkgo biloba 'Fastigiata' 

Ginkgo biloba 'Pendu la' 

Gleditsia triacanthos, Common 

H oneylocust 
Gleditsia triacanthos 'Brownii' 
Gleditsia triacanthos ' I m perial' 

Gleditsia triacanthos 'Majestic' 
Gleditsia triacanthos 'Moraine' 

Gleditsia triacanthos 'Shade Master' 

Gleditsia triacanthos 'Skyline' 
Gleditsia triacanthos 'Sunburst' 

Gymnocladus dioicus, Kentucky 
Coffee-tree 

juglans cordiformis, Heartnut Walnut 

juglans nigra, Black Walnut 
juglans regia, English (Persian) 

Walnut 

Kalopanax pictus, Castor-aralia 

17 
11 

15 

12 

9 

3 

1 
8 
15 
2 

18 

17 

14 

13 
9 
10 

7 

18 
12 
7 

7 

13 

8 
2 

11 

18 

9 
4 
7 

18 

2 
4 
5 
10 

9 
6 
15 

18 

5 
19 

13 

10 

silt·sand 
silt-sand 

silt-sand 

si lt-sand 

si lt-sand 

clay 

sand 
clay 
si l t-sand 
si l t-sand 

si l t -sand 

silt -sand 

si l t-sand 
si It-sand 
si l t-sand 

silt-sand 
si l t-sand 

si l t-sand 
si l t-sand 

si l t-sand 

clay 
silt-sand 

silt-sand 

si l t-sand 
sand 

silt-sand 

sil t-sand 

si l t-sand 
silt-sand 

sil t-sand 

si It -sand 
silt-sand 
si It-sand 

sil t-sand 
silt-sand 

si l t-sand 

si l t-sand 

silt-sand 

silt-sand 

cia y-sand 
si l t-sand 

si lt-sand 

si l t-sand 

moist to dry 
moist to dry 

moist to dry 
moist-dry 

moist 

moist 

moist 

moist 
wet-mo ist 
moist-dry 

moist 

mo ist-dry 

moist-dry 

wet-dry 

wet-dry 
wet-dry 
moist-dry 

moist-dry 

moist-dry 
moist-clay 

moist-dry 

moist 
moist 

moist-dry 

moist-dry 
dry 

moist 

moist to dry 

moist 
moist to dry 

moist to dry 

moist to dry 
moist to dry 

moist to dry 
moist to dry 

moist to dry 
moist to dry 

moist to dry 

moist to dry 

moist to dry 

moist to dry 

moist to dry 

moist to dry 

moist to dry 

neutral to acid 
neutral to ac id 

neutral to acid 
neutral to acid 

neutral to ac id 

neutral to acid 

ac id 

acid 
neutral to acid 
high lime to ac id 

neutral 

neutral to acid 

neutral to acid 

neutral to acid 

neutral to ac id 
neutra l to acid 
neutral to acid 

neutral to acid 

high lime to acid 
high lime to acid 

neutral to acid 

acid 
high lime to ac id 

neutral to acid 

neutral to acid 
neutral to acid 

neutral to acid 

neutral to acid 

neutral to acid 
high lime to acid 

neutral to acid 

neutral to acid 
neutral to acid 
neutral to acid 

neutral to acid 
neutral to acid 

neutral to ac id 

neutral to acid 
neutral to acid 

neutral to acid 

neutral to ac id 
neutral to acid 

neutral to acid 

neutral to ac id 

sun to shade 
sun to shade 

sun to shade 

sun to shade 

sun to shade 

sun to shade 

sun 

sun 
sun to shade 
sun to shade 
shade 

su n to shade 

sun to shade 

sun to shade 
sun to shade 
sun to shade 

sun to shade 
sun to shade 

su n to shade 

sun to shade 
sun 

sun 
sun to slnade 

sun to shade 

sun 
sun 

sun to shade 

sun to shade 

sun to shade 
su n 
sun 

sun to shade 

sun 
sun 

sun 
sun 
sun 

sun to shade 

sun to shade 

sun to shade 

sun to shade 
sun to shade 

sun to shade 

sun to shade 

Sa -lOb 
4a-10a 

4a-10a 
4a-10a 

6b-10a 

6b-10a 

7b 

6b 
6b-10b 
3b-10a 

lOa 

4b-l0a 

Sa-lOa 

5b-10b 

5b -9a 
5b-7 a 
5b-8a 

5b-7a 

4a-10a 

5b-10a 
3a-8a 

6b 
6b-10a 

3a-10a 

4a-7b 
4a-4b 
4a-10a 

4a-10a 

4a-10a 
5b -7a 
5b-8a 

4a-10a 

4a-5a 
4b-6b 
4a-7b 
4b-7b 

4a-9a 
4a-10a 

4b-10a 

4a-10a 

6b -1 0a 
3b-10a 

5b-10a 

5b-7b 



No. Soil Soil Light Hardiness 
Tree Reports Type Moisture pH Requirement Zones 

Liquidamber formosana, Formosa 

Swee t·gum 
Liquidamber styraciflua, Swee t·gu m 

Liriodendron tulipifera, Tu l ip-tree 
Liriodendron tulipifera ' Fas ti giata' 
Liriodendron tulip ifera 'To rtuosum ' 

Magnolia acuminata, Cucu mb er-tree 
Magnolia campbellii, Ca mpbell 's 

Magno lia 
Magnolia grandiflora, So uth ern 

M agnoli a, Bull Bay 
Magnolia obovata, Wh i telea f Japanese 

Magno lia 
Magnolia tripetala, Umb re ll a M agno lia 

Magnolia virginiana, Swee t Bay 
M agno li a 

Nyssa sylvatica, Black Gum, Blac k 
T upelo 

Quercus alba, White Oak 
Quercus bicolor, Swamp Whi te Oak 
QuercLiS coccinea, Scar let Oak 
Quercus garryana, Orego n Wh ite Oak 

Quercus imbricaria, Shin gle Oak 

Quercus nigra, Water Oak 

Quercus palus tris, Pi n Oak 

Quercus prinus, Ches tn ut Oak 
Quercus robur, Engli sh Oak 

Quercus robur 'Aspleni fo lia' 
Quercus robur 'Atro pu rp urea' 
Quercus robur ' Fastigiata' 

Quercus shumardii, Shu mard Oak 
Quercus rubra, Red Oak 

Quercus velutina, Bl ack Oa k 

Robinia pseudoacacia, Black Locust 
Robinea pseudoacacfa ' Decaisnea na' 
Robin ea pseudoacacia ' Umb raculi fe ra' 

Salix alba, Whi te Will ow 

Salix alba 'Chermi sin a' 
Salix alba 'Tri st is' 

Salix alba ' Vitellin a' 

Tilia americana, Basswood, A meri ca n 
Lind en 

Tilia americana 'Fastigiata' 
Tilia cordata, Littl eleaf Linden 
Tilia cordata ' Gree nspire' 
Tilia cordata ' Py ramidali s' 
Tilia cordata 'S wedish Upright ' 

Tilia X euchlora, Crim ean Lind en 
Tilia X eLichlora ' Redmo nd ' 

Tilia petiolaris, Pendent 
Silver-Lind en 

Tilia platyphy llos, Bigl eaf Lind en 

Tilia tomen tosa, Sil ver-Lind en 

9 
18 

19 
2 

16 

4 

16 

6 
14 

13 

15 

18 
13 

16 
5 
10 

9 
18 

12 
16 

2 
1 

6 
8 
16 

9 

19 

5 
3 

1 2 
7 
7 
6 

17 

3 
16 

6 
2 
3 
5 
5 

6 
11 

9 

clay-sand 
clay-sand 

clay-sand 
clay 
clay 

mo ist neutral to ac id 
mo ist to dr y neutral to ac id 

moist to dr y neutral to ac id 
mo ist neut ra l to ac id 
moist acid 

si l t-sa nd wet to mo ist neutral to ac id 

clay-sand moi st to dry neutral to ac id 

clay-sa nd wet to mo ist neutral to ac id 

clay -sa nd mo ist neutral to ac id 
clay -sa nd mo ist to we t neutral to ac id 

si l t-sa nd mo ist to we t neutra l to acid 

si It-sa nd 

silt-sa nd 
sil t-sa nd 
silt-sa nd 
clay -sa nd 

si l t -sa nd 

cl ay -sa nd 

clay -sa nd 
silt-sa nd 

si l t -sa nd 
si l t-clay 

clay 
si l t-c lay 

silt-clay 

si l t -sa nd 

silt-sand 

wet to dry 

moist to dr y 
we t to dry 

moist to dry 
moist to dry 

neutral to ac id 

neu tral to ac id 
high l ime to ac id 
high l ime to acid 

neutral to acid 

we t to moist neutral to acid 

moi st to we t 

we t to dry 

mo ist to dry 
mo ist to dr y 

moist 
mo ist 
mo ist to dry 

moi st to dry 
mo ist to dry 

mo ist to dry 

neut ral to acid 

neut ral to acid 

neutral to acid 
neutral to acid 

acid 

acid 
neutral to ac id 

neutral to acid 
high lime to acid 

neutra l to acid 

sun to shade 
sun to shade 

sun to shade 
sun 
sun 

sun to shade 

sun to shade 

sun to shade 

sun to shade 
sun to shade 

sun to shade 

sun to shade 

sun to shade 
sun to shade 

sun to shade 
sun to shade 

sun to shade 

sun to shade 

sun to sh ade 
sun to shade 

sun to shade 

sun 

sun 
sun to shade 

sun to shade 
sun to shade 

sun to shade 

sil t -c lay 

sand 
clay 

moist to dry high lime to ac id sun to shade 

si l t-sa nd 
si lt -c lay 

sil t-c lay 

sil t-c lay 

sil t-c lay 
sil t -clay 
sil t:sa nd 

sil t-sa nd 
silt 
clay 
cl ay-sa nd 
silt-clay 

clay-sand 

silt-sand 
silt-sa nd 

mo ist to dry acid sun to shade 

moist ac id sun 

we t to mo ist neut ral to acid 

mo ist neut ral to ac id 

wet to mo ist neutra l to acid 
we t to mo ist neutra l to acid 

mo ist to dry neutral to ac id 
mo ist neutral to acid 
mo ist to dry neutra l to acid 
moi st neutral to ac id 
moist neutral 
mo ist ac id 

moist acid 
moi st neutral to acid 

moi st to dry neutral to acid 
moi st to dr y neut ral to ac id 
moi st to dry neut ral to ac id 

sun to shade 
sun 

sun 
sun 

sun to shade 
sun 
sun to shade 

sun 
sun 
sun 

sun to shade 
sun 

sun to shade 
sun to shade 
sun to shade 

6b-10a 
5b-10a 

5b-10a 
6b-7 a 
6b 

4b-1 0a 

6b-10a 

6b-1 0b 

6b-10a 
4a-10a 

5b-10a 

5b-10a 

4a-10a 
4a-9a 
4a-7b 

6b-1 0a 

Sa-l Oa 

6b-10a 
4a-1 0a 

5b-9a 
4b-10a 

6b-7a 

6b 
5 b-7b 

5b-9a 
4a-10a 

5b-7b 

4a-10a 

4a-10a 
4a-6b 

3a-7 a 
3a-6b 

3b-7 a 

3b-6b 

3a-9a 
4b-6b 

3b-8a 
4a-7b 

4 b-5b 
4a-6b 

4b-10a 
4a-6b 

6b-7b 
Sa-l Oa 

5b-10a t 9 



No. Soil Soil Light Hardiness 
Tree Reports Type Moisture pH Requirement Zo nes 

Ulmus americana, American Elm 18 sil t-sa nd wet to dry 

Ulmus americana' Ascendens' 
Ulmus americana 'A ugu stine' 4 silt-c lay moist 

Ulmus americana' Lake City' 4 silt-clay moi st 
Ulmus americana 'Mo lin e' ·S silt-c lay moi st 
Ulmus carpinifolia, Smooth-leaved Elm 7 silt-sa nd moi st to dry 

Ulmus carpinifolia ' Bea Schwarz' 2 clay-sand moist to wet 

Ulmus carpinifolia 'C hrist in e Buisman' 8 silt-sand wet to dry 

Ulmus carpinifolia ' Pendul a' clay wet 
Ulmus carpinifolia ' Umbracu life ra' 1 clay moi st 
Ulmus glabra, Scotch or Wych Elm 6 silt-sand moist-dry 
Ulmus glabra 'Ca mperdo wnii ' S silt-sand moist 

Ulmus parvifolia, Chinese Elm 10 silt-sand we t to moist 
Ulmus procera, English Elm 4 sil t-clay moist to dry 

Ulmus pumila, Siberian Elm 11 silt -sa nd moist to dry 

Ulmus thomasii, Ro ck Elm 4 si lt-sand moist to dr y 

Zelko va carpinifolia, Elm Zelkova 2 
Zelko va serrata, Japanese Zelkova 11 sil t-sand wet to dry 
Zelko va serrata 'Village Green' sa nd moist 

PLANT HARDINESS ZONE MAP 

neutral to aci d 

neut ra l to ac id 
ne utral 

ne utra l to ac id 
neutral to aci d 
neutral to acid 

neutral to acid 

ac id 
ac id 
ne utral to ac id 
neutra l to aci d 
neutra l to ac id 
neutra l to acid 
neutra l to aci d 
neutra l 

neutral to ac id 
ac id 

su n to shade 3a-10a 

4 b 
sun 4b-7a 
su n 3b -S a 
sun 4a-6b 
su n to shade Sa-7a 
su n Sa-6b 
sun to shade Sa -7b 
sun 6b 
sun 6b 
sun to shade Sb-8a 
sun Sb-8a 
sun to shade 6 b-10a 
sun Sa-7a 
sun 3b-10a 
sun 4a-Sb 

6b-7a 
sun to shade Sb-10a 
sun 7b 

Temperature 
(approximate) Zone 

Below-50° F ..... [2J 
- 50° 10 - 40° .. ~ 

- 40° 10 - 30° .. ~ 

- 30° 10 - 20° 

- 10° 10 0° BE 
0°10 10° BE 

10° 10 20° 

20° 10 30° 

30° 10 40° 

__ 10 ___________ ~~~ __ ~ ____________________ ~ ______________________________________________________ __ 



Aesculus parviflora Walt, the bot­
tlebrush buckeye, is the most distinct 
member of it s gen us, being the so le 
species in Section Macrothyrsus K. 
Koch. It is the only Aescu lu s whose 
seeds may be eaten with safety. Ordi­
nar ily, it is a spread ing shrub of me­
dium height, with showy flower pani­
c les in ea rly summ er, severa l weeks 
later than those of any ot her eastern 
United States native buckeye. While 
severa l other of our native Aescu lus 
spec ies have hybridi zed among them­
se lves (and A. pavia with the European 
horsechestnut, A. hippocastanum) no 
hybrid of A. parviflora is known. There 
is, however, a co nsiderab le amou nt of 
c lon a l variation both in the native 
woods habitats between Georg ia, 
northern Flor ida and Mississippi , and in 
c ultivat ion to the northeastern U. S. 
and southern Canada (U.S.D.A. Zone 
5). The most showy in flower, as wel l as 
the most vigorous clones, are probably 
in var. serotina Rehder, the late bottle­
brush buckeye, which occurs in A la­
bama with the spec ies , but opens its 
flowers tw o or three weeks l ater (i n 
mid-Jul y at Urbana, Illinoi s) . 

Horti culturall y, the late bottlebrush 
buckeye seems to be a sleeper, one of 
the really good woody plants for Amer­
ican gardens that has not been much 
publicized by writers, nor taken on by 
commercial propagators. Rehder de­
scribed it in 1919; it was distr ibuted by 
the Arnold Arboretum to other arboreta 
and botan ic gardens in the north east 
and midwest; though it has thrived in 
various northern sites as well as the 
spec ies, I have yet to see A. p. serotina 
in any nursery man 's price li st. Even 
Henry Hohman , whose estimated 
12,000 taxa inc lude A. parviflora as a 
valued shrub near his house, told me 
last year that he did not have the late 
variety. 

A. parviflora serotina ' Rogers' is 
offered now to commercial propagators 
as a showy flowered cultivar which is 
especially easy to grow from root 
pieces, divided in early spring. It origi­
nated as a seedling grown at Urbana, 
Illinois from seed taken from a mature 
spec imen in the Missouri Botanical 
Garden at St. Louis. Its inflorescences 
are abundantly produced and are 

longer than those I have seen on most 
other c lones, even of the late variety. 
Unlike most other c lones I have ob­
served in either variety, it forms adven­
titious shoots both from the larger roots 
near the crown of the plant, and from 
severed root pieces farther out. Like 
other clones, it sometimes also layers 
itself naturally from prostrate branches 
aris ing in the crown region , but the true 
root-cutti ng method seems to offer the 
fastest and most economical method of 
increasing it for nursery propagation. 
The culti var name honors Dr. Donald 
P. Rogers, Professor of Myco logy at the 
University of Illinois , in whose front 
yard the or igina l plant grows. 

The buckeyes on this plant develop 
from a minority of the flowers that bear 
functional pistils, and mature here in 

September. The seeds are not bitter and 
can be peeled and eaten. If wanted for 
seed propagation, they can be planted 
immediately, or else refr igerated in 
sea led plastic bags for a short time . 
They lose their viability very quickly if 
dried, but germ in ate promptly if kept 
moist. Top growth is minimal the first 
fall; if mulched over winter, or (prefer­
ab ly) kept in a co ld frame, the young 
seed lings can be transplanted the fol­
lowing spring. But, because seeds may 
be taken by squ irre ls, are something 
th at must be handled without delay, 
and may not necessarily produce as 
uniformly desirable plants as the par­
ent , root c uttin gs in spri ng are the 
method of cho ice for propagating this 
cu lti var, Aesc ulus parviflora serotina 
' Rogers'. @ 

'Rogers', the First Named Cultivar of 
Late Bottlebrush Buckeye 

Photos by author 

}. C. M c Danie/* 

Above: Aesculus ' Rogers' 

Left : Root with shoot initiation 

*Professor J. C. McDaniel, Division of 
Horticulture, University of Illinois, 
Urbana, Illin o is, has in recent years 
intensively researched se lect form s of 
woody plants for possible use as 
garden ornamenta ls. 11 
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Green is tlw 
coloi of hope 

H enry M. Cathey* 

By tradition, the horticulturist 
has planted seed, taken cuttings, and 
grown and protected plants for food, 
utility and beauty. 

Today, his job is bigger than the 
tradition . The environmental crisis is 
growing more threatening every 
day. The horticulturist can help meet 
that crisis . He can put greater horti­
cultural knowledge and experience 
into man ' s efforts to improve the 
world he lives in . The world needs 
all of his techniques and skills to 
develop plants to survive in a 
changing environment, plants to 
meet changing life styles, and plants 
to fit the shrinking limits of available 
time and space. 

What the world needs now is 
smog-resistant trees and shrubs, in­
cluding plants for compact and often 
hosti I e areas. 

Today's horticulturists are pre­
pared for this role with their special 
knowledge of plant genetics, physi­
ology, and pathology. Already they 
have made great advances. They 
have increased productivity, and 
bred pest and disease resistance into 
many horticultural lines. They have 
given us new ornamentals. They 
have learned how to induce plants 
to bloom on schedule so that florists 
can offer spring-flowering plants 
with the popular poinsettia at 
Christmas time and chrysanthe­
mums the year round . 

They have accommodated their 
work to new developments in other 
fields . For instance, they have 
adapted the fragile tomato, as well 
as other fru its and vegetables, to 
mechanical harvesters. They grow 
orchids in Hawaii and carnations in 
Colorado to take advantage of favor­
able growing conditions; then they 
use improved storage and transpor-

*Henry M. Cathey, Acting Leader 
Ornamental Laboratory, Plant Ge­
netics and Germ plasm Institute, Na­
tional Agricultural Research Center, 
Beltsville, Maryland. 

tation to get their products to market 
quickly. 

To accomplish so much, horti­
culturists have had to overcome 
incompatability of seed plants; elim­
inate disease reservoirs of stock 
plants , utilize artificial soil mixes 
and fertilizers; and become manipu­
lators of plant growth th rough the 
use of light, temperature and special 
growth substances. 

While the horticulturist is 
seeking to improve our fruits, vege­
tables, and ornamentals, the rest of 
us are indirectly working against 
him. The public is taking out of pro­
duction some of the best land for 
horticultural use. We are saturating 
our surroundings with machines, 
concrete, buildings, and with a rap­
idly developing excess of people. 

Our planet contains a number of 
limited consumables. The major 
limiting consumable may be readily 
available carbon dioxide. To main­
tain the present level of photosyn­
thesis on earth, we must recycle all 
of the C02 every 250 years. But this 
rate is being accelerated . Increased 
population and inc reased mechani­
zation have caused our global so­
ciety to tie up oxygen and to release 
C02 faster than in any previous gen­
eration. We are slowly changing the 
balance of life on earth. Further­
more, at this point in history, we do 
not know the long-term effects--on 
a global scale-of increased C02 
levels , increased growth rates of 
plants, changes in temperatures in 
our urban areas, and the shift in the 
balance of nature. 

We do know this: Photosyn­
thesis is essential to life. And we 
know that : 

1. Almost three-fourths of all 
photosynthesis occurs in water-in 
algae-so that most of our oxygen 
supply come's from tropical oceans. 

2. Cultivated plants probably 
contribute less than ten per cent of 
the total photosynthesis. 

3. Photosynthesis occurs only 
at a specific range of temperature, 
relative humidity, mineral nutrition, 
and so on . 

4. Plant release of 02 occurs 

only in sunlight. Thus, during part of 
each day (night) , and part of each 
year (winter) , plants do not add 0 2 
but actually remove it from the at­
mosphere. 

5. The level of photosynthesis 
depends on I ight intensity and the 
C02 level. C02 is usually a limiting 
growth factor. 

On the average day our environ­
ment contains 0.03 per cent C02 . 
There are many intervals, during the 
daylight hours, when the level of 
C02 falls greatly, depending on the 
kind of plants and on other environ­
mental factors. 

Nevertheless, plants have a 
unique function in the recycling 
process. They recycle C02 and 02, 
complementing the cycling of an­
imal metabolism . However, plants 
contribute to the recycling system 
only when they are in active growth, 
with all of their green leaves 
carrying on photosynthesis. 

The plot of grass in one's garden 
is not related to any specific group of 
people, as implied by the claim that 
fifty square feet of grass liberates 
enough oxygen to serve a family of 
four. Such claims are based on 
classic information from textbooks 
plus a slide-rule expansion to 365 
days a year. Most plants grow in 
marginal circumstances. Since they 
give off 02 only under the specific 
conditions described above they are 
efficient in the range of 3,5, or 7 per 
cent of the classic ideal; routine 
slide-rule expansion is misleading. 

Although plants cultivated by 
man contribute on Iy a small percen­
tage of the total photosynthesis on 
earth, these green plants are impor­
tant to us because they live where 
we live . These green plants surround 
man, and help him and his habitat 
create the landscapes of earth. 

The ability of plants to play their 
role in photosynthesis depends on 
the kind of plant and on light. Plants 
vary greatly in the minimum-max­
imurT]" range of light levels they re­
quire to support their growth. For 
instance, beans need a minimum of 
100-foot candles. Oaks can live in a 
range from 300- to 1,500-foot can-



dies, pines f rom 300-to 9,000, and 
philodendron from a minimum of 
2S- to a maximum of only SOO-foot 
candles. 

Scattered rema in s of rubbi sh, 
f loat in g in our air, filt e r o ut so me 
I ight and retard the recycl i ng of C02 
and 02. We are told that plants in 
ou r urban env ironme nt tod ay are 
rece iving sixteen per cent less li ght 
than they did a generation ago. This 
means that th e effi c iency of c ity 
plants is reduced, since they may be 
growing at a minimum or lower than 
the max imum li ght leve ls. 

In the interest of im proving our 
environ ment w ith plants, some mi s­
take s have emanated from wel l­
meaning but misguided assumptions 
and slogans. Let us consider a few, 
and also the posit ive approach that 
can be made. 

" We shou ld plant a tree. " Thi s is 
good adv ice in the ri ght place. As k 
the men and women who know­
the horti culturi sts . Look to them and 
get invo lved in sensib le gardening 
and sensib le planting . Th ere a re 
organizations to suit all tastes ; work 
with the ones th at best suit you. 

" Plants purify the air. " This in 
itself is an ove rsimplifi ca tion and 
can be misleading. Plants suffer in 
polluted ai r fi ll ed w ith c hemicals 
that attack the I ife-support system of 
plants. Th ese c hem ica ls are by­
products-wa stes-of m an's ma­
chines. Some may even be created 
in space by photochemistry. During 
the day light hours, plants have their 
mouths, or sto m ates, w id e ope n . 
They take up ozone, sulfur diox ide, 
peroxylacetyl nitrate (PAN), ca rbon 
monox ide, ethylene, and othe r 
harmful substances. Pl ants may not 
be fully effective in riddin g the envi­
ron ment of these, but they trap and 
remove from the air much that is a 
threat and even potentially lethal. 

Plants also he lp to recycle 
water. Man rejects water that is not 
palatable. Plants are ju st as de­
manding of good qual ity in water . 
Some of the materials dispersed and 
dissolved in water reduce its ava ila­
bility to plants, and thus limit plant 
growth. 

Th e amo unt of wate r req uired 
by eve n o ne annu al pl ant is eno r­
mous. For example, in one growing 
seaso n a sin g le tomato plant re­
quires thirty-four ga ll ons, one co rn 
plant fifty-four ga ll ons, and one sun­
flower plant as much as 130 ga ll ons. 

Of th e tota l water req uired for 
each plant, less than five per cent is 
used direct ly to ma in ta in its li fe 
processes. Pl ants lose water to the 
atmosphere as part of the recycl ing 
of the earth's "consumab les." The 
rema ining n inety-five per cent of the 
req uir ed wa t e r c oo l s the sur­
ro undin g areas and sets up the 
recyc ling-from co ntamin ated to 
aerated rain water. 

Pl ants can serve man in a other 
a rea of " pollution " - no ise. Man 
and hi s machines generate a steadil y 
ri sin g d in . Over the yea rs, noi se 
leve ls have increased to the point 
w here they are producing both psy­
chologica l and phys io logica l prob­
lems for us. Green pl ants can be 
used in strips, buffers, and sc reens to 
deflect, absorb, break up, and muffle 
many of the sou nds that make com­
munity li v in g unpleasant and un­
comfo rtab le. 

Light upsets nat ure's ba lance. 
Man's need to see-to see move ­
ment of other men and mac hin es 
afte r dark-ha s bro ught " moon­
li ght" during the night hours over 
most of our urban env i ronme nt. 
Ord inary mercury vapor lamps have 
been the standard urban I ighti ng for 
man y yea rs. A l th o ugh th ey have 
on Iy sl ight effect on the growth and 
development of our green plants, the 
blue light em itted from them attracts 
night-flying in sects from sur­
rounding areas . The in sects co n­
sume decorative plants, lay eggs for 
future generations, and disfigure the 
landscape. 

To preve nt this kind of pollu­
tion , many of our c iti e~ now are sub­
st ituting so-ca lled "co lo r-improved" 
lamps for the blue ones. These are 
not th e answer, e ither. They emit 
enough red light to cause the green 
leaves of many kinds of plants to 
ho ld on and delay the necessa ry 
onset of dormancy . Yellow lights 

genera lly are better because the red 
is at such a low leve l as to have littl e 
or no effect on plant growth. Night 
li ghtin g w ith the wro ng kind of 
lamps can greatly decrease the sur­
v iva l potential of some of our most 
des ired trees and shrubs. 

" Man w ill continue to find ways 
to adapt himse l f and hi s p lants ." 
Thi s is an optim istic v iew. Man may 
be able to do some things to adapt 
himself, hi s p lants, and hi s environ­
ment, to survive·. M any plants are 
ex tin ct today because they were not 
able to survive. Others such as the 
ma g noli a, dogwood, and the 
ginkgo, have surv ived many envi­
ronmenta l c hanges and still are 
beautiful and widely used. 

In this adaptat ion process Man 
ca n ca ll upon all of hi s resou rces. 
But he must still look to the ho rti cu l­
tu ri st to propagate, to grow, and to 
protect our plants. 

Th e h o rti c ulturi st wi ll be 
pressed to se lect tolerant plants for 
even a scrubbed environment. The 
pressures wi ll be so great that he w ill 
be impatient to wa it for yea rs to find 
out w heth er a seedl ing po ssesses 
desired co lo r, form, resistance, 
so und baffl ing, and fragran ce, as 
we ll as tol e ran ce to poll uted a ir, 
so il , and water. He will have to learn 
more about relating the earl y stages 
of plant growth to the des ired per­
formance of mature plants. He will 
have to develop plants that use in­
herent resources and character ist ics 
to ward off pests and diseases. He 
must conti n ue to look for plants for 
th e co nsum er to plant EVERY­
THING. 

Green is the co lor of hope . In 
the green of our plants is the hope of 
survival. It begins in the hands of the 
skilled horti culturist but ultimately it 
moves through the hands of horti­
cu Ituri sts to the hands of all people 
w ho grow plants-fruit, vegetables, 
ornamentals. 

The decisions are in our hands, 
in our propagat io n beds, in o ur 
fields. In the seeds that we planted 
l ast week o r the c uttin gs we shall 
m ake next week I ies o ur hope for 
survival. <» 13 
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Home-grown Small Fruits 

Strawberries, Raspberries, Blackberries, Blueberries, Gooseberries, Currants 

George L. Slate* 

A small fru it garden properly p lanned and we ll­
maintained ca n provide fresh home-grown fruit from the 
first strawberri es of spring to the last autumn-fruiting 
raspberries of late October. For f ive to six months the 
fruit is there to be harvested. 

The rewards of the sma ll fruit garden are substantia l. 
There is much pleasure and sat isfact ion in growing, har­
vesting and using home-grown fruit that is much supe­
rior in quality and fres hness to that avai lab le in most 
markets. Fruits rate high nutritionally as well as gastron­
omical ly, and if there are chil dren in the fami ly an abu n­
dance of read il y ava ilable fresh fruit is far superi or to the 
trashy cand ies and dubious drinks that co rrode teeth and 
damage digestions. 

In the kitchen sma ll frui ts are ca nned, frozen , and 
made into jams, preserves, jelli es and juices in great va­
ri ety. There is nothing finer than strawberry shortcake 
made with ripe berries and b iscuit dough, or b lueberry 
pie w ithout the blue glue-pie factory fi lling. 

Spraying is not the " must" that it is w ith the tree 
fruits and w hen necessary it may be done wi th a knap­
sack sprayer. Cultivat ion is done w ith ord inary garden 
tools. Small fruits bear full c rops early without the sev­
eral years wait that the tree fruits require. 

Starting Your Garden 

Pl an your sm all fruit garden carefully. Impul se 
buying of berry plants at the garden store in the spr ing is 
not the way to sta rt. Decide whether the proposed site is 
suitab le, what fruits are to be grown and how many of 
each. Choose the varieties th at are recommended lo-
cally, locate sources of plants and place your orders in 
late fall, not late sprin g. If you are not an experienced 
gardener, begin small ; a dozen strawberry and a dozen 

*Professor George L. Slate, 
New York Agricu ltural Ex­
perimental Station, Geneva, 
New York, is involved in the 
breeding and eva luation of 
small fruits for home gar­
dens and for commercial 
production . 

red raspberry plants. r-+ 
~ ____________________________________________________________________ ~ ( 15 
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The Best Place 

A home gardener has litt le cho ice of site and must 
make th e best of w hat the property offers. Th e character­
isti cs of your site must be considered as it is a w aste of 
effo rt to p lant w here fa i lure is l ike ly . M inimum w inter 
temperatures and unseasonab ly late spring and earl y fall 
frosts are hazard s th at occur in frost pockets (low places 
surrounded by higher land) . O n st i l l, frosty nights the 
temperature may be several degrees lower at th e bottom 
of a slope than farth er up. Strawberry flowers are often 
injured by late spring frosts. Low w inter temperatures in 
frost pockets can injure or kil l raspberry canes . 

Smal l fru its require fu ll sun all day and bea r very 
li tt le fru it in shady si tu at ions. Root com petition of large 
t rees mu st be avo id ed . El i min ate perenn ia l w eeds; 
quack grass and b indweed, espec ially, as it is just about 
imposs ib le to cl ean th em out of an estab li shed pl anting. 
Usual ly the weed-infested pl anting is abandoned. 

O ld run- o ut ras pbe rry and strawbe rry p lantin gs 
usually harbor v irus diseases and insect pests. So do w il d 
raspberr ies in fence rows. Th ese al l should be elimin ated 
before startin g th e new pl anting. Ga rden so il s th at have 
recentl y grown tomatoes, potatoes, peppers and egg ­
p lants may harbor the so i l bo rn e fun gus d isease, ve rt ic il­
lium w ilt, w hich is destructi ve to bl ack raspberri es and 
most strawberry va rieti es. 

Soi l should be we ll -d rai ned and at least moderately 
fert ile. If th e water tab le is three feet down during the 
growing season drain age is probably adeq uate. Water 
stand ing on the surface more than a few hours during the 
grow ing season may injure o r kill th e plants. Ridging th e 
so il to a height of six inches may help a b it in a margin al 
si te. 

Pre pare th e so i l th o ro ughl y as fo r a vegetab le 
garden. If your si te has been used fo r a garden for severa I 
years w ithout the additi on of o rganic matter, it may be 
wo rth w h i Ie to grow o rc hard grass o r tim o th y fo r two 
years, fe rt ili ze it heav i ly to sec ure max imum growth , and 
then turn it under. Manure is too expensive un less you 
can get it cheaply from a nearby stable or dairy. Per­
enni al weeds, espec iall y quack grass, Canada thi stle and 
b indweed, can be cl eaned out w ith herb ic ides the yea r 
befo re planting. If th e so i l is in good ti lth , green ma­
nuring may not be necessary. The o rganic matter level 
may be maintained w ith mu lches. 

Sm a ll fr u i t pl ants sho ul d be purc hased f ro m a 
nursery specia l iz ing in their prod ucti on, rather th an from 
general nurseri es w hose in te rest is mostl y in o rn amen­
ta ls. O rder the p lants in the fal l, not in th e spring, w hen 
the best va ri eti es are likely not to be avai lable. The kin ds 
of frui ts to be grown, the vari et ies and th e num ber of 
p lants needed should all be dete rm ined in t ime to pl ace 

th e o rder in th e fall. Your County Agri cultural Extension 
Agent is a bi g help w ith thi s step. 

Virus-free nurse ry programs have been in effect long 
enough for ample supplies of v irus-free pl ants of straw­
berri es, raspberri es, bl ackberries and b lueberri es to be 
avail able from most small fruit nurseri es. On your o rder 
spec ify v irus-free pl ants. Avo id pl ants from unce rtain 
sources . 

Strawberries 

M ost strawberry nurse ri es se ll do rm ant plants whi ch 
have been held in co ld sto rage. Freshly dug plants, if 
they move quickly fro m the nursery to the pl anter, and 
are not injured by ove rheating enroute, usually are sati s­
factory. 

Strawberri es usually are set in th e spring as soon as 
the soi l can be prepared. The other small fruits can be set 
either in the spr ing o r late fal l before the ground freezes. 
I prefe r fall pl anting, as th e p lants are freshly dug and 
have not spent the w inter in a nurse ry ce ll ar. There are 
many fai lures of sp ring set raspberry pl ants. Fres hly dug 
spring p lants are all ri ght if handled quickl y. 

Pro tect fa l l- se t p l ants aga in st heav ing o ut o f th e 
g ro un d by f ros t ac ti o n d ur i ng th e wi nter . Loose so i l 
mounded up around the p lants, o r a large shove lful of 
sawd u st o r tree leaves , sho uld p reve nt da m age fro m 
freez ing and th awing. Leve l th e so il in th e spring. 

Strawberry pl ants usual ly are grown in matted rows. 
Set the plants eighteen to twenty-four inches apart, in 
rows three to four feet apart. Each plant sends out many 

I<'I' -~ runner plants and in ferti le 
)( x x )CT 

i" so il s the resu lting ro w is 
x X 1e.)C l. overcrowded . The crowded 

Ie X X ~ 
plants are sma ll and in wet 
weather fruit rot can be se-

x X- x x ri o us. For the garden I prefer 

)( x X l( 
to set the plants in beds of 
fo ur rows a foot apart and 

)( )C )( )( the p lants one foot apart in 
th e ro w . A ll runn ers are 

)( x x w 
removed leaving onl y th e 

x )( x )( o riginal p lants to fruit. This 

x x x 
kind of a bed can produce 

x very heavy crops of fan cy 
TH I RTY·5IX STRAWBE RRY 

PLII-N TS SET IN "H ILLS" berri es. 

Raspberries, Blackberries, Currants and Gooseberries 

G row ras pbe rri es and b lack berri es in rows . Set 
pl ants of red raspberri es and blackberri es two feet apart 
in rows seven feet apart . After the f irst yea r many suckers 
ar ise; these should be restri cted to a row wi dth of about r 
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one foot or an unmanageable thi cket w ill result. Black 
and purple raspberri es do not make suckers so space tble 
pl ants about three feet in the row. Set currants and goose­
berries three to four feet in th e row and seven feet be­
tween rows. Blueberri es eventuall y make large pl ants 
and need ten feet between rows and five between pl ants 
in the row . Blueberry pl ants are attractive enough to be 
part of a shrub pl anting, but they should not be crowded. 
A lso they must be netted to prevent th e birds from takin g 
all th e berri es befo re they are ripe. 

Culture 

Summer ca re is mostl y preventing weed growth and 
maintain ing a good supply of moisture. If you cultivate it 
should be shallow and frequent enough to prevent much 
w eed growth . Spec ia l se lec tive herbi c id es are ve ry 
useful in the fruit ga rden and save much labor. Instruc­
tion s fo r use are on the package al)d they should be fo l­
lowed exactl y to give good weed control w ithout in­
juring th e pl ants. 

Simaz ine is useful fo r the bush fruits and D acth al is 
suitable fo r strawberri es. Both kill germin atin g weed 
seeds but are not effecti ve on establ ished w eeds. If other 
chemica ls are used, inform ation should be sec ured from 
the agri cultural extension servi ce at agri cultural co lleges 
and in most counti es. 

Mulching is an exce ll ent w ay to manage th e soil. 
Th e mulch prevents most w eed growth and conserves 
soil mo isture. Tree leaves, hay, st raw, sawdust and peat 
are all good. Some are a fire haza rd. Bl ack pl asti c mulch 
is good if the other materi als are not ava i labl e. 

Fertili zers usuall y are not used the first yea r on the 
bu sh fruit s. Th erea fte r, nitroge n i s m os t like ly to be 
needed. So il s known to be fertil e may not need fe rti­
li zers. Pl ants makin g v igorous growth w ith large dark 
green leaves may not need fertili ze rs. If nitrogen is used 
it may be tried at the rate of eleven pounds of a ten per 
cent nitrogen fert i li zer to 1000 squ are feet. Too much 
nitrogen may cause too v igorous growth of raspberri es 
w h ic h w i II w inte r k i II. A ppl y fe rti I ize rs in th e sprin g 
about the ti me growth starts. 

Ferti I ize strawberri es soon after pl anti ng and aga i n 
in late August. They should not be fert i l ized in the spring 
of the bea ri ng yea r. 

If rainfall is less th an an inch a week, waterin g of 
strawberri es may be necessary. Establi shed bush fruits, if 
mulched, can get by w ith much less rainfall . 

Eve rbeari ng straw berri es req u i re spec ial ca re. Th ey 
are best grown in hill s and mulched w ith sawdust al­
though other materi als w ill do. Extra nitrogen is req uired 
if sawd ust is th e mulch. 

Strawberry pl ants in the North should be mulched 
for w inter w ith straw w hich should be applied to a depth 
of two o r three inches before temperatures drop below 
200 F. and after a few hard frosts. 

Blueberries 

Blueberri es must be grown on ac id soil s with a pH 
of 5.0 or less. On sa ndy soil s w ith a pH of 5.0 to 6.0 th e 
use of sul fa te o f ammoni a as the source of nitrogen w ill 
gradually lower th e pH . Blueberri es are very shallow 
roo ted and eas il y injured by c ulti va ti o n . A sawdu st 
mu lch is highly recommended fo r blueberri es . 

The choi ce of varieti es contributes much to the en­
joyment of the fruit planting. Var iet ies va ry greatl y in 
dessert quality and often the commerc ial varieti es are 
not of superi o r fl avo r. The great va ri ati on in growing 
conditi ons in th e United States makes it impracti ca l to 
g ive va ri ety reco mm enda ti o ns fo r a ll areas . Th ese 
should be obtained from th e agricultural extension se r­
v ice at th e state agri cultural co ll ege and in most coun­
ti es. 

Fruit for the New York Region 

For central New Yo rk (ea rli er southwa rd ) th e small 
frui t season starts about June 10th w ith ea rl y strawberri es 
and ends abo ut Jul y 4th w ith late va rieties. 'Suwannee', 
' Fairfax' and ' Fl etcher' are th e best fl avo red va ri eti es . 
'Catskill ' and ' Raritan' are good garden so rts. 'Geneva' is 
eve rbea rin g and high in quality. Raspberri es are fo r Jul y 
and are best no rth of th e Potomac and O hio Ri ve r Va l­
leys . 'Tay lo r', ' Newburgh', ' Lath am' and several from 
th e M ary land Agri cultural Experiment Stati on are all 
good . ' Bri sto l' , ' Dundee' , ' A llen' and ' All eghany' are 
good bl ack raspberries. 'Cl yde', ' Sodus' and ' Mari on· 
are good purple va riet ies very useful fo r culin ary pur­
poses. ' Darrow', th e best bl ackberry, ripens in late Jul y. 
'Th ornfree' and ' Smooth stem' are very sour bl ackberri es 
to be grown south of W ashington, D .C. 

' Poo rm an', th e best goosebe r ry , is no t ava il abl e 
from nurse ri es . ' Red Lake' and 'M inn. 71' are good cur­
rants. 

Blu eberri es are th e m a in stay of th e sm a ll fruit 
pl anti ng from mid-Jul y through August. Th ere are many 
good va rieti es . ' Ear l iblue', ' Berkeley ', 'Bluecrop', ' Her­
bert' and 'Cov ill e' are popul ar. Two should be pl anted to 
prov ide cross-po llinat ion. From North Caro lin a south 
the rabbiteye va ri eti es should be grown. 

The new autumn-fruiting (everbearing) ' Heritage' 
raspberry bears a fi ne fall crop from late August (ea rl ier 
southwa rd ) to frost. O ften late October at Geneva, N .Y. 
It also produces a summer crop in mid-July. ~ 



AIR LAYERING 
OF 
PITTOSPORUM 

TOBIRA 

John H. Moon, M.D. * 

Th e pittosporums are a group of 
large evergreen shrubs nat ive to Aus­
tra lia, New Zea land, Ch ina, and Japan, 
with decorat ive foliage . 

O ne kind , P. tobira , was intro­
duced on to the O uter Banks of North 
Caro lin a abo ut twenty-f ive to thirty 
yea rs ago. Th e o ld e r bushes have 
trunk s w hi c h meas ure six to e ight 
inches at ground leve l in diameter. The 
ultim ate he ight of shrubs in thi s area 
is diffi c ult to deter min e, sin ce th ey 
we re o ri g in a ll y use d as fo un dation 
plant in gs and have had to be kept cut 
back to prevent their obscuri ng win­
dows. Th e largest specime n I have 
been able to locate is f ifteen years o ld 
and eighteen feet high. 

The bushes are cove red w ith t iny 
w hite fragrant fl owers in sprin g, w hi ch 
fade to ye llow as they age and are fo l­
lowed by green fl eshy seed pod s. The 
a ltern ate leaves c lu ste r a lm os t in 
w hor ls a long the shoo ts and are 
leathe ry and of a dee p gree n co lor . 
Th ey meas ure four to five in c hes in 
lengt h and o ne to one and o ne-h a lf 
in c hes across w hen grown in partial 
shade. In full sun, the leaves are some­
w hat smaller and their margins tend to 
ro ll inwa rd. 

P. tobira does not seed itself in thi s 
area and propagation has been by cut­
tings of half- ripe wood taken w ith a 
hee l of o ld wood in late summer. The 
cuttings, placed in a sem i-shaded situa­
tion in a mi xture of half sand and half 
peat will root, if given proper ca re, in 
about two months. They then must be 
potted up to make add iti ona l ro ot 
growt h before th ey ca n be placed in 
their permanent situat ion . 

Mrs. John Cron Iy Sr., Richmond , 
Virgini a, suggested that the shru b might 
be air- layered to provide larger speci­
mens w ith less attend ant ca re. In Octo­
ber, 1970, I se lected shoots of three d if­
ferent sizes and after g ird lin g t he 
cambium, pa cked the gird led area w ith 
da m p unmill ed sp hag num mo ss and 
sec u red th e mos s w ith heavy c lear 
plasti c fastened above and be low w ith 
heavy tw ine. In Jun e, 197 1, the a ir­
layers were cut from the parent plant. 
On Iy one had rooted. It was the largest 
one attempted and the branc h mea­
sured five-eighths inch in diameter at 
the leve l of the layer and was twenty­
four inches long. The green seed pods 
stayed on the cutting. Potted up in f ine 
sand and kept watered throu gh th e 
summ er th e pl ant m ade heav ie r root 
growth and has continued to thrive. 

Thi s method of propagation of P. 
tobira req u ires refi nement but is easy 
and ca n provid e a qu antity of shru bs 
large enou gh to sat isfy most ho me 
owner's needs in an area w here there 
are no commercial sources of suppl y. 
Th e shrub seems to be at least as to l­
erant of sa lt spray, poor so il , and wind 
as th e bayberry and h as no natural 
enemies, m ak in g it an id ea l seas id e 
planting in areas w here th e c lim ate 
doe s not sta y below fre ez ing for any 
prol onged period of t ime.$ 

P. tob ira, the Japanese Tobira, grows 
twenty to thirty feet high and reput­
edly is hardy through the 70°f. to 20°f. 
range . A va rient w ith va riega ted fo­
liage is ava ilable. 

*Or. Moon, an enthusiastic home 
gardener living in Richmond, Va., 
submits th is note for pittosporum 
growers. 19 
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THE ANCIENT 
CURSE 

OF THE 
RHODODENDRON 

David C. Leach * 

The green cloak of vegetation the rhododendron . The pounded 
which beneficently mantles the pulp of the leaves was thrown into a 
earth has some painful traps for the pool of water to paralyze fish so that 
unwary: poison ivy, stinging nettles, they could be caught on the surface. 
poison oak, the devil's walking stick But the first man in recorded pre-
and others similarly spined or dag- Christian history to be ensnared by 
gered. These are the obvious male- the insidious rhododendron was the 
factors in the generally benign world brilliant Xenophon , intimate of Soc-
of plants, and then there are a few rates, author and military leader. His 
deceptive weeds and flowers of in- Anabasis describes the retreat from 
nocent appearance which are dan- Babylon of 10,000 Greek soldiers of 
gerously toxic if parts of them are fortune in 401 B.C. , following the 
eaten . Children are warned to avoid slaughter of their officers by the 
the beckoning blue blossoms like treacherous Persians. Trapped deep 
helmets with beaked visors on the inside Asia Minor, surrounded by 
venomous monkshood, and to shun the enemy, the desperate Greeks 
the black berries whi ch glitter invit- elected Xenophon to take com-
ingly on the notorious nightshade. mand . Taking a supreme gamble, he 
But the rhododendron , the dramati- led them inland to the mountains of 
cally beautiful springtime feature of Kurdistan . In deep snows and bitter 
suburban landscapes, without evil cold the starving soldiers fought 
reputation , has the most lurid past of their way through savage mountain 
all. tribes into Georgia and then Ar-

Rhododendrons and azaleas , menia. 
both in the same genus of plants , Two days' march from Trebi-
contain one of the most deadly of zond (Trabzon) on the Black Sea 
the world' s natural poisons. Its grim coast of Turkey, the army came near 
history coils back more than 2,400 to disaster. In Xenophon ' s own 
years . In the ancient world the words, " ... there being great quanti-
course of western civilization was ties of beehives in those villages, all 
affected by its lethal impact. In the soldiers who ate of the honey-
modern times victims of rheumatism combs lost their senses , and were 

*David C. Leach, President, Th e 
American Horti cultural Soc iety, 76 74 
Trinity Road, North M adison, Ohio 

and arthritis suffered appallingly for seized with vomiting and purging, 
nearly a century afte r a German none of them being able to stand on 
experimenter publ ished an erro- their legs. Those who ate but a little 
neous report that an infusion made were like men very drunk, and those 
from rhododendron leaves would who ate much, like madmen , and 
cure the diseases. some like dying persons . In this 

Ironi cally , primitive peoples condition great numbers lay on the 
knew the poisonous properties of ground, as if there had been a de-20 ~ ________________________________________________________________________________________ ___ 



feat, and th e so rrow was ge nera l. 
The next day, none of them died, but 
re cove red th e ir se nses about the 
same hour they were seized ; and the 
third and fourth day they got up as if 
they had taken a stron g potion. " 

At no time in the retreat had the 
so ldiers been so vulnerable. Had the 
harass ing Colchian enemy attacked, 
one of the ep ics of military hi story 
would have become an ant ic limax 
of accident, an obscure textbook 
footnote, instead of the st irring ac­
count of bravery, endurance and 
ingenuity spu rrin g a determined 
army of the lost through two thou­
sand miles of hard ship in host il e 
lands to final success and reun io n 
with Greece. 

Xenophon ' s anguish as he faced 
catastrophe with hi s so ldiers un ac­
countably stri cken after months of 
battle and privation was al l because 
of a rhododendron. The honey had 
bee n made from the poisonous 
nectar of the yellow-flowered Ponti c 
azalea, Rhododendron lute um , 
which gilds the hill sides in spring­
time near Trebi zond to thi s day, and 
brings harrowing illness and death 
to its peasants . 

History is full of curious co inci­
dences, and the Roman Republic 

R. ponticum 

was later to falter for a time because 
of the same rhododendron. In 67 
B.C. Cicero had supported the 
transfer of army command from 
Lucullus to Pompey in perhaps the 
most skilful of his political speeches. 
And so Pompey, thirty-seven years 

old and the Alexander the Great of 
hi s day, embarked on a campa ign to 
conquer Ro me's anc ient and invet­
erate enemy, the King of Pontus. His 
adversa ry was King Mithridates, one 
of the most fo rmidabl e intellects and 
most dramatic personalities of the 
anc ient world. Mithridates had mas­
tered twenty-two languages. He was 
an art co llecto r, a magician, a giant 
of a man, as famous for hi s st rength, 
co urage and ski ll with weapons as 
for hi s prodigious capac ity for food 
and drink. 

The campaign began ausp i­
c iously. Pompey's military genius 
stead i Iy eroded the armed strength 
of Mithridates until the following 
year, when three of hi s armi es 
camped near Treb izond , at almost 
exact ly the same place w here Xe no­
phon's ex h a u sted so ldi e rs h ad 
stopped to fo rage for provisions 
three hundred and thirty-five years 
ea rli er. The drama was repeated but 
wit h an endin g far different, de­
sc ribed by Strabo in hi s Geography. 
Afte r eat ing the poisonous honey the 
disabled troops were massacred by 
the Ponti c army and it was to take 
Po mpey three years to defeat 
Rome's wily enemy. 

Almost ce rta inl y Mithridates 
kn ew of the toxic honey produced 
from the go lden flowered aza leas of 
the Armenian hills . By a co inci­
dence still more c uriou s, hi s per­
so na l physician was Krateuas, a 
Greek expert on plants and their 
medicinal uses, considered to be the 
first herbali st of record . His drawings 
are reproduced in the most famous 
of all manuscript herbals, the/uliana 
Anicia Codex. Perhaps Mithridates 
lured Pompey to the Armenian hills, 
knowing that the Roman soldiers 
would scour the countryside for 
food, and be certain to find the poi­
sonous honey. 

In any case, had Pompey con­
quered Mithridates quickly; had he 
not made the agreements with the 
Eastern monarchs, the Roman gov­
ernment would not have denied him 
the official recognition which he 
expected upon his return from the 

Middle East. Pe rhap s Pomp ey, 
without bitterness and resentment, 
would not then have formed the se­
c re t a lli an ce with Caesar and 
Crassus which led to the fall of the 
Republ ic and the ru Ie of the d ictator­
Emperors. But whatever the strategy 
of the Pontic King, however directly 

R. neriiflorum 

Pompey's tragic co urse was affected 
by hi s delayed campaign in the East, 
the stream of hi story was nonethe­
less changed by a rhododendron . 

A hundred yea rs later the re­
now ned Rom an naturali st, Pliny, 
was writing, "Another kind of honey 
there is in the sa me region of Pontus 
. .. which because it driveth folke 
into a rage and madnesse, they call 
in Greek maenomenon. Some at­
tribute the occasion hereof to the 
flower of the rhododendron whereof 
the woods and forests there be full. 
The nation selleth no honey at all, 
because it is so venomous and 
deadly; notwithstanding, they do 
pay for tribute a huge masse of wax 
unto the Romans every year." 

Dioscorides, a Greek physician 
in the service of Nero and the 
greatest pharmacologist of all antiq­
uity, whose Oe materia medica was 
the dominant herbal used by physi­
c ians for more than 1,500 years, 
wrote a half century after the birth of 
Christ : " About Heraclea Pontica in 
certain seasons of the year, the 
honey makes those mad who eat of 
it; and this certainly proceeds from 
the qual ity of the flowers from wh ich 
it is distill'd. They sweat abundantly, 
but they are eas'd by giving themril 
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ru e, salt-meats and methegl in , in 
proportion as they vomit. This honey 
is very acid and causes sneezing. It 
takes redness from the face if 
pounded with costus . Mixed with 
sa lt or aloes, it disperses the black 
spots that remain after bruises. " 

A millenium and a half passed. 
Through the hush of the dark ages 
and the brilliant clamour of the ren­
aissance few real advances were 
made in pharmacology . Following 
the invention of the printing press, 
the most useful guide for doctors 
that could be produced was still 
Dioscorides ' De materia medica , 
i ss ued in two editions in 1478, 
about 1 ,500 years after it was first 
written . 

The earliest renaissance refer­
ence to rhododendrons is in Med­
endi Ratio (" An Account of Heal­
ing"),by Paul Aeginetes, published 
in Latin in Basle in 1538. It is now in 
the library of the Palace of Rectors in 
Dubrovnik, Yugoslavia . " Con­
cerning poisoned honey", he wrote, 
" which is produced in Heraclea, 
those who ate or drank the honey 
... suffered the same unpleasant 
after-effects as those who took acon­
ite" . He is proud to be able to offer 
an infallible antidote: " A very sound 
remedy exists in aqua mulsa, which 
they swallowed, an undiluted drink 
mixed with the leaves of rue". Else­
where he warned, "The bark of the 
Rhododaphne tears asunder ; this 
taken internally is fatal" . 

By 1581 the rhododendron itself 
was generally known to be danger­
ous, at least to herbalists. Maplet, in 
his Dial! of Destiny , cautioned , 
' Rhododaphne which being taken 
inwardly, poysoneth". 

In 1700 Joseph Pitton de Tour­
nefort, the most eminent botanist in 
Europe before Linnaeus established 
the classification of flora, still in use 
today, spent three years in Greece 
and Asia Minor collecting plants at 
the direction of Louis XIV. M. Tour-

nefort was professor of botan y in the 
ro yal garden , a member of the 
Academy of Science, and the pos­
sessor of one of the most ferti Ie 
minds on the Continent. It was he 
who persuaded the scientists of the 
eighteenth century that stones had 
I ife because , he said , " corals and 
other stony plants were of the same 
construction tho found in different 
countries" . 

As further evidence, he reported 
having seen " in some seashells very 
hard chalk and in others flint-stones 
of much larger size than the hole of 
the shell could admit; he thence in­
fer'd that those substances could not 
be receiv ' d there in anyhow, but 
when the y were liquid or only in 
their first speck of entity , and that 
afterwards they must have enlarg'd 
and harden'd in proportion as they 
came to matu rity". 

Having entered a cave on the 
island of Candia , M . Tournefort 
found further proof in the names of 
previous visitors carved upon the 
walls. The names had originally 
been cut with chi se ls but were , at 
the time of his vi sit, as if embossed 

'_. 

R. th om sonii 

in low relief, protruding from the 
stone. He was sure, therefore, that 
the stone had callused " in the same 
manner as it happens to trees 
whereon any letters have been cut" . 

In presenting h is case before the 
Academy of Sciences, M . Tournefort 
produced stones which " had been 

broken . . . at the ti me of the rising of 
their sap ; and nature herself had 
pieced them together again by a sol­
der, which was nothing but a callus 
form ' d by the nutritious juice of 
those stones, which after having re­
join ' d and glu ' d the pieces , had 
cover' d 'em over again for about the 
thickness of half a line" . 

" If", he concluded trium­
phantly, " we have not been able to 
find the seeds of stones, minerals or 
metals; that is no reason for denying 
their existence, since it is certain we 
have not yet discover' d seeds of 
mush rooms, truffles or mosses" . 

Eighteen years after his journey 
to the Near East his Relations d 'un 
Vo yage du Levant was published , a 
vivid recital of his observations and 
a diary of suspense relating to the 
peril s of his journey . In it he 
weighed the writings of the ancient 
Greeks and Romans on rhododen­
drons and added an anecdote of his 
own : \\ I thought it (the Pontic 
azalea) so very fine that I made up 
great nosegays of it to put in the Bas­
sa' s tent ; but I was told by the first 
offi cer of the household that this 
flower caus ' d vapours and di zzi­
ness. I thought he rally'd very pleas­
antl y, for the Bassa complain ' d of 
tho se distempers . The first officer 
gave me to understand that he was 
in earnest , and assur ' d me he had 
lately been inform' d by the natives 
that this flower was prej ud icial to 
the brain. Those good people, from 
a very ancient tradition , grounded 
perhaps upon several observations, 
maintain also that the honey which 
the bees make after sucking that 
flower stupifies those who eat of it 
and causes loath ings". 

More than two hundred years 
later the honey produced in the 
lands surrounding the Black Sea was 
still an annual scourge . Dr. G. Mo­
solevsky of Sukham in Transcauca­
sia, writing in 1929: " Cases of poi­
soning are very numerous, particu­
larly among the villagers in the 
mountains. Three to four hours after 
consuming honey suddenly slight 
vertigo comes on and instantly dis-



R. fulvum 

appears. It is the first wa rnin g of ap­
proaching danger. Ex peri en ced 
people usuall y at once ... pur ify the 
stomach by ca using vomit ing. If this 
is not done, after about half an hour 
a fresh paroxysm of vertigo fo llows 
-a much more vio lent one this 
t ime. The succeed ing in tervals grow 
shorter and shorte r, the paroxysms 
more and more v io lent, till you feel 
th at you are deprived of the ab i I ity to 
stand and must hasten to lie down . 
At the same time one becomes al­
most blind ; the w ho le field of sight 
fills with the most intense w hirls of 
bright go lden-ye llow co lour. Some 
individuals speak of dark w hirl s". 

Th e utmo st weake nin g or de­
rangement of the sense o r sight is the 
outstanding c hara cterist ic of this 
process. Considerable weaken il1g of 
the hea rt's action can be observed . 
In the worst cases convulsions oc­
c ur, sometimes very violent o nes: 
and a long swoon, resulting-if not 
in death-in the utmo st weakness 
for a long time . Fata l cases occur 
most frequently among children. As 
for med ica l ass istance, it is-w ith 
our exceedingly impassab le roads­
merely a distant pium desiderium". 

Twenty-three hundred years 
earl ier Aristotle, with some j ustifi ca­
tion , had imagined that honey made 
from the Pontic azalea "depriv ' d 
those of their senses who eat of it, 
and were in health before ; and that, 
on the contrary, it cured those who 
were already mad". 

In 1 768, in St. Petersburg of 
Imperial Russia, John George Gme-

lin , a German professor of chemistry 
and natural sc iences, w ho explored 
Siberi a with V i tus Be r ing for ten 
years, publi shed in Latin Flora Sibir­
ica, w hich was to brin g down upon 
the Europeans a curse last ing more 
th an a century. H e reported that a 
tea made from the leaves of the Sibe­
ri an snow rose was used success­
fu lly by fo resters in the East to alle­
viate rheumat ic knee pa in s, and as a 
restorat ive after labouring at high al­
titudes . He was referring to Rhodo­
dendron c hr ysanthum , a dwarf 
spec ies w ith white o r ye llow flowers 
wh ich grows in the eastern reaches 
of Asiatic Ru ss ia. J. G. Gme lin 's 
book was pub l ished posthumous ly 
but hi s notebooks had been inher­
ited by hi s nephew, Sam uel Gottlieb 
Gmelin, also a professor and bota­
ni st at St. Petersburg, w ho exp lored 
so uth easte rn Russia w ith ano th e r 
famous botan ist-author, Peter Si mon 
Pa ll as, from 1 768 to 1773. The 
nephew passed on to the c hi ef 
hea lth office r of Stett in in Germany, 
Dr. A lexander Bern ard Koe lpin , the 
info rm at ion of med ica l inte rest 
w hich he had found in hi s unc le's 
papers. 

On October 10th , 1776, Dr . 
Koelpin began treat ing fifteen of his 
arth riti c patients with tea prepared 
from dried rh ododend ro n leaves 
w hich he had received through Pro­
fessor Palla s from Siberia . With 
German thoroughne ss, he kept a 
daily diary . Hi s first patient drank 
two ounces eac h morning for the 
first twelve days w ith no effect. On 
the thirteenth day he was given four 
ounces without result. On the four­
teenth day th e amount was in­
creased to eight o unces. Within two 
hours the sixty-eight-year-old pa­
tient was violently ill and in a short 
time he lo st co nsc iousn ess. His 
pulse was weak and slow; his heart 
skipped every fourth or fifth beat. 
Dr. Koelpin carefully noted that the 
body felt cold and c lammy even 
though the room was overheated. 
He left instructions that he was to be 
notified of any change and then re­
turned in late afternoon when no 

word was rece ived . By that time the 
pat ient was norm al exce pt for a 
fee ling of constrict ion in hi s chest. 

Th e treatme nt was co ntinu ed. 
On the fifteenth day the patient con­
t inued to complain of tightness in hi s 
chest and the following day he had 
severe d iarrhoea. By the seventeenth 
day the chest pain was so seve re that 
the wretched patient described it in 
te rm s of a wood -c hopper flailing 
rh yt hmically wit h an axe beneath 
his breastbone. Koe lpin noted that 
the pu lse was weak and dec ided to 
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R. barbatum 

reduce the da il y morning tea to two 
ounces. Even so, the chest pain per­
sisted . 

For the next several days vom­
iting was so violent that Dr. Koelpin 
discontinued the medi ca tion , 
whether by necess ity or out of con­
sideration hi s diary does not note. 
After two days the patient was to ld 
to resume the morning tea at eight 
0 ' c lock. By ten he was nauseated, 
the tightness in hi s chest was severe, 
breathing was painful and he went 
into co nv ul sio ns as he was telling 
Dr. Koelpin of the pain in hi s arms 
and legs. A short time later he lost 
consciousness . The pulse was 
feeble. When he revived late in the 
afternoon the base of his palm was 
numb and remained so until the fol ­
lowing day. 

On October 27th , seventeen 
days after the treatment was started, 
the patient reported that his arthritic 
pain had disappeared and that he 
was comfortable except for the tight-r23 
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ness in his chest. The morning tea was continued , but a few days later his pulse 
slowed alarmingl y. He felt intoxicated, and by the end of November he was 
near unconsciousness again , with a halting, irregular pulse and excruciating 
pain beneath his breastbone. During December the patient's breathing became 
so slow that he was near suffocation , and Dr. Koelpin prudently decided in 
early January, three months after it was begun , to stop the medication. The pa­
tient lived for nine months afterwards, his arthritis somewhat improved. 

Fourteen other suffering rheumatics were given the rhododendron infusion 
with much the same hideous result, described in lurid, conscientious detail by 
the German doctor. Two of them died, but the physician thought that the tea 
was not responsible. Dr. Koelpin felt that the treatment in his eleventh case was 
particularly successful in relieving the pain of arthritis and so he published, in 
1779, his treatise for the guidance of the medical profession, Praktische Bemer­
kungen uber den Gebrauch der Sibirischen Schneerose (" The Use of the Sibe­
rian Snow Rose in Arthritis" ). In it he recorded his observations and reassured 
other doctors that, rumours to the contrary, they need not fear that their pa­
tients' mental condition would be affected by the snow rose (Rhododendron) 
tea. He also warned them against impatience with weak, old or long confined 
patients who took much longer to respond favourably, and he commented that 
sometimes temperamental persons wem not improved at all . 

In the long and venomous history of the pretty but pernicious rhododen­
dron its narcotic properties provided one note of comic relief. In 1768, Cath­
erine the Great, a devoted student of human anatomy, employed a German 
botanist, Peter Simon Pallas, as a natural ist on a six-year expedition to explore 
the empire to the frontiers of China, and she subsequently underwrote the cost 
of publishing his book, Flora Rossica, in 1784. It was extraordinarily handsome 
for its time, bound in royal red morocco leather with Catherine's coat of arms, 
the imperial double eagle, emblazoned in gold on the cover. Graceful , sophis­
ticated coloured drawings illustrated many of the plants described in Latin by 
Pallas, with Russian sub-titles. 

G. W . Steller, yet another botanist and explorer in the German colony 
which formed the scientific community in Russia in the eighteenth century, had 
edited the later volumes of J. G. Gmelin's Flora Sibirica after his death. Pallas 
described, in Flora Rossica, Steller's experience with a pet deer which ate 
about ten leaves of Rhododendron chrysanthum. " After a few minutes the an­
imal began to beat the ground, to dash its head and to stagger. In a short time it 
fell on its knees, trying in vain to rise again , nor was it revived with milk but, 
overcome by a deep drunken sleep remained on the ground for several hours 
. .. and trembling from time to time in its sleep. However, after it awakened, it 
was as before-cheerful , nor did the rhododendron ever affect it again ." 

But Steller' s servants on the expedition had seen the cheerful deer, too, and 
thereafter he had an exasperating time keeping them sober. They were "intoxi­
cated very often because of the pleasure of the boiled down drink of leaves". 
Steller probably did not know that the Armen ians had, for centuries, added 
small quantities of honey made from the Pontic azalea to alcoholic drinks to 
intensify their effect. 

Dr. Steller later described , in his Beschreibung von dem Lande Kam­
tschatka (" A Description of Kamtschatka" , 1774) how the local wild deer on 
the Siberian peninsula after eating rhododendron leaves "became intoxicated, 
fell down and went to sleep. When the native people find an animal so affected 
they tie its legs together unti I the effect is over and then ki II and eat it. But if they 
kill it while the animal is sleeping or mad, anyone who eats the meat will have 

PholO by author 

24 ~ ______________________________________________________________________________________________ _ 



Rhododendron chrysanthum 

25 



26 

T H E A 'ClENT 
CURSE 

O FTHE 
RH O OOOE ' ORO N 

the symptoms of madness." 
The 1779 book by the German 

Dr. Alexander Koelpin recom­
mending a tea made from the leaves 
of the poisonous Siberian snow 
rose (Rhododendron chrysanthum) 
for the treatment of arthritis had an 
almost hypnotic effect upon the doc­
tors of Europe, eager as they were for 
any remedy that might aid their af­
flicted patients. Eerily, it somehow 
persuaded them to ignore the grisly 
side effects which were dutifully 
documented and diverted their at­
tention instead to the reported cure 
however tenuous the evidence of it. 

The medical profession at the 
time had not too long before strug­
gled free from an arcane morass 
originating in sorcery and supersti­
tion. Within the century witches had 
been as knowledgeable as doctors in 
plant therapy. All medicine was de­
rived from vegetable sources. The 
properties of plants had been de­
scribed in books by the herbalist­
physicians as "medicinal and oc­
cult." The science was yet to come. 
The well intentioned Dr. Koelpin 
doubtless had a vision of epiphany: 
opening the gates to heaven for the 
suffering. But he opened the gates to 
hell instead. 

No one knows how many thou­
sands, or tens of thousands, of tor-

R. campanulatum 

mented arthritics were subjected to 
the appalling rhododendron tea 
treatment as a result of the distribu­
tion of Dr. Koelpin ' s book to physi­
cians throughout the continent. 
Rhododendron leaves were shortly 
included in the Pharmacopeia at 
Edinburgh. By 1793 Woodville re­
marked in his Medical Botany that 
they were " very generally employed 
in chronic rheumatism in various 
parts of Europe. " 

Certainly the prostrating therapy 
travelled quickly across the Atlantic, 
because Professor B. S. Barton in his 
Collections, a compendium of infor­
mation on medically useful plants 
published in 1794, mentions" . . . 
the Rhododendron chrysanthum , 
which has lately acquired much 
reputation in the cure of chronic 
rheumatism. " Jacob Bigelow, pro­
fessor of Materia Medica at Harvard, 
published his American Medical 
Botany a few years later in which he 
refers to the familiar rose bay rho­
dodendron of the North-east, R. 
maximum, as possessing astringent 
properties, and to prove his belief 
that it was not poisonous described 
how he "swallowed a green leaf of 
the middle size, so large that it re­
quired some resolution to masticate 
so unpalatable a morsel , but have 
found no ill-effect whatever to result 
from it. " 

The account of the determined, 
black garbed New England professor 
browsing soberly at his desk on a 
rhododendron leaf evokes an enter­
taining mental image. But the brave 
Dr. Bigelow was wrong. A single 
leaf of the American rosebay would 
have produced no illness. As late as 
1905 a British author, William Wat­
son, was writing : "A decoction of 
Rhododendron chrysanthum ... is 
now used in some European coun­
tries . . . in the treatment of rheuma­
tism and other affections of the joints 
and muscles . .. and in the United 
States a decoction of the leaves of R. 
maximum is occasionally used for 
the same purpose." Dr . Koelpin's 
chamber of horrors had expanded 
into a corridor of suffering which 

extended for a hundred and fifteen 
years . 

Professor Pallas, unhappily, fur­
thered the legend of relief from ar­
thritis by the drinking of rhododen­
dron tea . In his beautiful book he 
wrote : " ... the medicinal value of 
this rhododendron has become es­
pecially famous. I have concluded 
that its use is harmless, because the 
inhabitants of the woods of Tatarus, 
near the ridge of Sajanense, are ac­
customed to use the ripened leaves 
continually after the manner of tea 
and praise them for assisting in 
health . I have observed that a great 
many inhabitants of Siberia, having 
been cured from very serious gouty 
ailments-rheumatism, nay, even 
venereal diseases, by a boiled-down 
drink of the leaves-have readily 
returned to this excellent domestic 
remedy." 

"I ... when the opportunity was 
given, not only have proved its great 
usefulness, but also when an abun­
dance of the Rhododendron chry­
santhum leaves had been brought 
from eastern Siberia, gave the op­
portunity to myoid friend Dr. 
Koelpin of confirming the values of 
this shrub by repeated experiments, 
nor did I stop until it might always 
be on hand in the future for the relief 
of sick people . It is now sold by 
public pharmacists everywhere for 
the price of a ruble a pound ." 

" Dr. Koelpin has explained the 
use and effects of rhododendron in 
his own work. It confirmed to a very 
great extent what I previously re­
ported ; he explained that it is very 
beneficial for rheumatism and espe­
cially for chronic arthritis; that it also 
helps the pain of gout, even of the 
plague itself. " Pallas overlooked Dr. 
Koelpin ' s report that the tea, held in 
the mouth , rei ieved toothache as 
well. 

On August 15th, 1796, Athony 
Hove, a Polish born gardener en 
route to Bombay to obtain seeds of 
cotton for the West Indian colonies, 
at the direction of the Royal Botanic 
Gardens at Kew, wrote from Odessa 
a letter which is still in the Banks 
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'Ji Correspondence at the famous bo­
tanic garden near London . In it he 
described the Pontic aza lea, R. lu­
teum , notoriou s in antiquity , and 
continued, "The inhabitants use the 
leafs and buds as tea, especially afte r 
being fatigued with labour, they re­
fresh themself with great and speedy 
surprise, it stupifyes th em for an 
hour or so, and throws them in to a 
sleep, on awakening they re sume 
their work without the least appear­
ance of bad effects. 

" In ChronikRheumatik disor­
ders they use it with greater success 
of which I was not only an eye wit­
ness but have been self cured of a 
violent Rheumatik pain in arms and 
thighs which I had some time con­
tracted by sleeping on the swampy 
grounds, and could not get rid of it 
until I dranck of this decoction." 

"On drinking of it an English 
pint, I found myself quite restored in 
less than twenty-four hours, during 
the process I found myself in a kind 
of anxiety and great uneasiness, 
which lasted above an hour, and 
then it abated gradually, afterwards I 
fell asleep for two hours , on 
awacking I found myself in an abun­
dant perspiration and quite re­
covered of the pain, much strength­
en@d without the least symptom of 
headack." 

"They likewise, use it in Syphy­
litic cases, with what success I had 
not so much opportunity as yet to 
determine, b~t as the disease is not 
very common amongst them, al­
though they are frequently visited by 

the Ru ss ian Armys, I am led to cred it 
their relat ion ." 

Two years later Hove se nt a 
plant to Watson ' s Nursery in Is­
lington which shortly flowered in a 
greenhouse, and so, at last, the dan­
gerou s R. luteum was seen in bloom 
in the western world. 

The use of the Pontic aza lea in 
the Ukraine and of the evergreen R. 
c hrysa nthum in easte rn Siber ia, 
4,000 mil es distant, to ease rheu­
mat ic pain seems an unlikely co inci­
dence. But the buds and leaves of 
the a lpin e rose , R. ferrugin eum , 
were gathered in the Alps and used 
in Ita ly for the same purpose. In 
Japa n the o ld er gene rat io n, eve n 
today, make a tea from Rhododen­
dron degronianum w hi c h grows 
there, and dried leaves of R. brachy­
carpum have been commonly so ld 
for centuries in Chinese drug shops 
for the treatment of circul ato ry disor­
ders, a remarkab le prescience in 
v iew of late r developments. Th e 
rolled-up leaves of R. brachycarpum 
are al so smoked for the re li ef of 
as thm a. In China rh odode ndro n 
leaves are used to adu lte rate co n­
ventional tea. Southward , snuff i s 
mad e in Indi a from th e powdered 
leaves of Rhododendron ca mpanu­
lat um , which i s co mmon on the 
lower slopes of the Himalaya. Two 
other sorts are used as stimulants. 

The world-wide use of rhodo­
dendrons for medicinal purposes 
and as an intox icant goes back many 
thousands of years, but it was not 
fully explained until Dr. S. W. Har­
dikar of the Pharmacological Lab-

R. ferrugineum 

oratory at the University of Edin­
burgh published, in 1921, an 
ex haust ive study of rhododendron 
poisoning . He reported that the ac­
tive agent causes" a narcotic action 
upon the higher ce ntres of the 
brain." Whether intox icant, pain 
ki lI e r or dead Iy poison depends 
upon the size of the dose. 

Dr. Hardikar began his massive 
study because, he sa id, "Some time 
ago some sheep in the neighbour­
hood were reported to have shown 
symptoms of poisoning from eat ing 
rhododendron . .. " In hi s published 
paper is a terse summary of the ef­
fect of inj ect ing .28 milligrams of the 
rhododendron extract into a female 
rabb it in hi s laborato ry . In twelve 
minutes respi ration declined from 
thirty to six per minute. Twelve min­
utes later the animal was paralyzed. 
Convulsions occurred an hour and a 
half from the time of injection and 
the rabb it became comatose. It was 
found dead in the laboratory the fol­
lowing morning. 

Dome sticated animals have 
been sco urged by rhododendrons 
from pre-histori c times. Those who 
wrote of thei r direct effect upon man 
also reported on the indirect effect 
through the loss of livestock by poi­
soning. 

An issue of The Botanical Maga­
zine in 1799 quotes the same Pro­
fessor Pallas who extolled a tea 
made from the Siberian rhododen­
dron as a cure for arthritis: " . .. 
goats, kine and sheep on eating its 
leaves have been poisoned there­
by." In his description of the Pontic 
azafea (R. luteum) Pallas had 
written: " The leaves, which smell 
pleasant and are bitter at first, when 
the pastures are not yet green, are 
often eaten by goats with an intoxi­
cating effect: even the intoxicated 
cattle and sheep die thereupon." His 
contemporary colleague, G . S. 
Steller, across the continent at the 
Pacific limit of Asia, saw "a goat, 
which, by eating the plant, was 
seized in a few minutes with trem­
blings, sopor, etc." related Wood­
ville in his Medical Botany of 1792. ~ 
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T HE ANCIENT 
CU RSE 

OFTHE 
RHODODEN DRON 

sonous to Stock I ists the common toxin, along with rhododendrin and 
West Coast rhododendron , R. mac- rhododendrol from the leaves of R. 
rophyllum , as being i njurious to c hrysanthum, the infamous snow 
sheep in Oregon , and the only rose of Dr. Koelpin ' s book . It was a 

Forty-si x years later John Lindley western native azalea, R. occiden- classic investigation . Methods for 
published in London his Flora tale , is indicted by Professor the segregation of the compounds 
Medica and included in the direc- Pommel of Iowa State College as were given , their physical and 
tions for medicinal use of the Sibe- being toxic to livestock in California. chemical properties defined. Andro-
rian rhododendron a comment on In the East, the famous Catawba medotoxin was shown to produce in 
the Pontic azalea that " goats which rhododendron, R. catawbiense, of dogs paralysis, vomiting, dyspnoea, 
browse on the leaves ... suffer in the North Carolina mountains, is convulsions and , finally, death from 
consequence, and that . .. cattle and equally guilty. So the toll of do- respiratory failure . But most impor-
sheep perish ." mestic animals by the deceptively tant of all , he observed the profound 

In mid-century Sir Joseph beautiful rhododendron has been depression of blood pressure in a 
Hooker led a plant hunting expedi- world-wide and all but unknown to dog after being given small doses of 
tion to Sikkim which resulted in the mill ions of home owners who andromedotoxin . 
publication in 1849 of Rhododen- treasure them in their gardens. In a high voltage industrial so-
drons of the Sikkim Himalaya. He But perhaps the strangest appli- ciety where hypertension has been a 
described one of his discoveries, the cation of the rhododendron to ani- major medical problem, Dr. Archan-
beautiful bell-flowered cinnabar mals was proposed by a Japanese gelsky' s challenging observations 
rhododendron (R . cinnabarinum) as nurseryman in the Royal Horticul- were inexplicably ignored. For 
being "universally considered poi- tural Society ' s Lily Year-book for nearly a quarter of a century no fur-
sonous to cattle and goats. " J. G . 1964. He suggested that lilies would ther investigations were carried out, 
Millais produced a notable volume not be devoured if they were planted and then a study was made by Dr. S. 
on rhododendrons in 1917 in which among rhododendrons, thus turning W. Hardikar at the Pharmacological 
he com mented " . .. the leaves of to advantage the usual aversion of Laboratory of the University of Edin-
many species are poisonous to ani- animals to the shrub. burgh only to determine the action 
mals. R. ferrugineum causes losses The discovery of the effect of of the toxin which had poisoned 
in the Alps; sheep, goats and cattle digitalis upon the heart stimulated a livestock in Scotland . Dr. Hardikar 
are poisoned and sometimes killed great wave of scientific investiga- was the first to isolate pure crystal-
by R. ponticum." He describes the tions into medicinal plants in the line andromedotoxin . He described 
near-fatal effect on a baker's horse latter half of the nineteenth century. in detail how it depressed respira-
which had nibbled two shoots of R. In 1882 Dr. von Eykman isolated the tion, slowed the heart with an ac-
ciliatum "in a gentleman's drive. " active principle in rhododendrons companying toxic action on it, para-
" In England " , wrote Watson in from a related Japanese plant and Iyzed the skeletal muscles and 
1 9 a 5 , ' r h od od end ro n s are not named it asebotoxin. Five years later caused vomiting. Again, the provoc-
usually eaten by animals, not even Pluggefound it in rhododendrons ative reduction in blood pressure 
by rabbits and hares, but when they and gave it the name andromedo- was noted in his published report. 
have been eaten by accident their toxin. Finally, in 1899, Dr . Kon- In 1953 a group of investigators 
effect has been noxious:" stantin Archangelsky at the Labora- at Emory University School of Medi-

Half a world away the sole tory for Experimental Pharmacology cine, in co-operation with the Na-
species which is found in Afghani- in Strassburg isolated andromedo- tional Heart Institute, repeated the 
stan, R. afghanicum, is notoriously Hard ikar experiments , this time 
virulent. It has been a curse of shep- largely on dogs. The results were 
herds for centuries. In 1965 an ex- much the same but the techniques 
plorer in New Guinea , Michael used were more sophisticated and 
Black, wrote of an orange flowered they were able to show that some of 
rhododendron common in the Cen- the effects were not caused in the 
tral Highlands: " It has a reputation manner suggested by Hardikar. The 
throughout the country of being depression of blood pressure was 
exceedingly poisonous to livestock, studied intensively and the dis-
and I was told of three mules which covery was made that the fall in 
had recently expired after eating pressure was by no means due en-
small quantities of the foliage. " tirely to the slowing of the heart ac-

In the United States, Chesnut's tion. Thus, .after a strange hiatus of 
R. cinnabarinum 
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R. ciliatum 

servations of 1899 were at last on 
the threshold of contributing to 
mankind's welfare. 

The door was now open and a 
brilliant group of researchers at the 
National Institutes of Health in 
Maryland entered it eagerly. Their 
first publication, Andromedotoxin : 
A Potent Hypotensive Agent from 
Rhododendron Maximum , de­
scribed how a dose as small as one 
part in ten millon of andromedo­
toxin lowered the blood pressure of 
dogs by as much as forty per cent. 
The next paper showed exactly the 
site of effect in the circulatory 
system and proved that the action 
was entirely reflex in nature. At the 
same ti me, the structure of the an­
dromedotoxin molecule was par­
tially determined. 

Two groups of researchers at 
Nagoya University and Okayama 
University in Japan made a critical 
contribution when they provided, in 
1961 , a structural formula for acety­
landromedol, as it is now called. 
And finally, in 1962, an American 
investigator completed the long 
search when he determined in detail 
the stereochemical structure of the 
acetylandromedol molecule. 

So a final, paradoxical chapter is 
about to be added to conclude one 
of the strangest stories in the annals 
of medicine. At last, after twenty­
four centuries of vicious affl iction, 
the beautiful but baleful rhododen­
dron can be converted from a bane 
to a blessing for mankind. With a 
model from nature of the acetylan-

dromedol molecule, research che­
mists can now modify it for the relief 
of one of the world's most perni­
cious illnesses, high blood pressure. 

But there is yet a footnote to this 
curious history . In 1949 a Turkish 
investigator discovered a method of 
detecting acetylandromedol in 
honey made from rhododendron 
nectar. Extracts of suspect honey are 
injected into mice and guinea pigs. 
Their response to the poison con­
firms, in modern terms, the observa­
tions of Pliny, the great naturalist of 
the Roman Empi reo The research 
was done in Northern Turkey, near 
the shores of the Black Sea, at almost 
exactly the same place where the 
armies of Xenophon and Pompey 
had come to grief two thousand 
years and more ago. 

Addendum 
Not all rhododendrons contain 

acetylandromedol , at least in their 
nectar, and , as a practical matter, 
the hazard to humans from any 
source but honey is infinitesimal. 
There are some authenti c reports of 
bees being poisoned by rhododen­
drons, which I find puzzling, and I 
believe that tox ic honey must be ex­
tremely rare in western Pennsyl­
vania because I seldom see honey 
bees " worki ng" the flowers of the 
evergreen species and hybrids de­
spite the presence of an apiary 
nearby. Bumble bees visit the rho­
dodendrons in such large numbers 
that the flowers are bruised by them, 
but the honey bees largely confine 
their attentions to fragrant deciduous 
azaleas in my plantings. Almost no 
scented evergreen rhododendrons 
can be grown in the cold climate at 
Brookville. However, honey bees 
will consume the nectar of ever­
green rhododendrons in a laboratory 
as they evidently do in nature in 
other climates. Some strains of 
honey bees are presumably immune 
to the toxic nectar, whereas others 
are not. 

It is obviously prudent for 
growers of rhododendrons, and es­
pecially for those with sizeable 

plantings of R. luteum or other fra­
grant deciduous azaleas to be wary 
of honey produced in nearby hives. 
In a report published in the Journal 
of Pharmacy and Pharmacology in 
1959, researchers at the University 
of Glasgow and the West of Scot­
land College of Agriculture found 
that R. thomsonii and its hybrids se­
crete nectar which is especially and 
virulently poisonous. Their findings 
can be summarized as follows: 

Highly Toxic 

R. thomsonii 
R. arboreum 
R. niveum 
R. prattii 

' Red Admiral' 
' Fiery Cross' 
' Barclayi ' 
' Red Star' 
'J G. Millais' 
' Ascot Brilliant' 

Intermediate 

R. barbatum 
R. sinogrande 
R. fulvum 
R. macabeanum 

' Abbott' 

Non-Toxic 

R. fictolacteum 
R. sperabile 
R. neriiflorum 
R. sperabiloides 
R. scyphocalyx 
R. haematodes 

'Dicharb' 
' Redwing' 
' May Day' 

The parentage does not neces­
sarily indicate whether a hybrid will 
be toxic. ' Redwi ng', for example, 
derived from three poisonous 
species out of the four in its ancestry, 
is innocuous. 

In western Pennsylvania ani­
mals generally avoid browsing on 
rhododendrons if there are alternate 
plant food sources available, but the 
literature cites many cases of poi­
soning of ruminants, and there can 
be I ittle doubt that rhododendrons 
are a hazard to livestock. ~ 
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PLANTS 
AND 

LIFE STYLES 
Frances jones Poetker* 

*Miss Frances Jones Poetker, a Cin­
c innati, Ohio, florist, presented an 
unusual and thought provoking pro­
gram at the Twenty-fifth Horticultural 
Congress in Miami, Florida. Miss 
Poetker not only designs table ar­
rangements along conventional lines, 
but she also uses foliage and flow­
ering plants, grouped or arranged, to 
create living designs in the home. 

Photos by Joe M;gon 

30 Arranged plants . 

I have been asked to do something which no repu­
table florist should be asked to do. To tell you how not to 
arrange flowers . It will probably be a most unpopular 
presentation for those of you who are hardcore flower 
arrangers. But for those of you who have always said, " I 
can't do a thing with them," , I hope it will be most inter­
esting. 

In flower design it is the hand which needs knowl­
edge and exp@rience in doing. Our minds can conceive, 
our eyes can criticize, but our hands must know what to 
do. You may read and appreciate a musical score, but 
until the digital dexterity is equal to the power of the eye 
and the mind, you haven't really come to creative fulfill­
ment. Very often the tools, the raw materials , are all 
around us . But they do need an educated eye, and then 
hands to bring them all together. 

"Plants and Life Styles" is my theme to be related to 
ecology, and to a consideration of plants as a back­
ground for art, and plants as related to a study of light, 
color and texture, horticulture, and new varieties. 

Let me give my own reactions to plants. First, plants 
are alive with color. However, J shall write mainly about 
foliage and very few blooming plants as a developing 
and continuing life style for all of us; I thought that this 
restriction would be quite a limiting factor, but it is not, 
because so many foliage plants have such del ightful 
unrecognized color. 

Arranged Plants 

I will start with plants of some of the most col­
orful crotons. These are small crotons which are 
well within the pocketbook range of most people. I 
have these arranged in a foil-lined wooden bowl. 
The techn iq ue of assembl ing lovely plants in a 
bowl is a very simple one. Select a bowl of the cor­
rect dimensions, and place a combination of small 
plants inside the container. Roehrs' dieffenbachia 
is included for an area of greater clarity of leaf sur­
face contrasting to the crotons. The bowl is a large 
one. I have often used a handsome, old, Hawaiian 
storage bowl , and assembled great masses of small 
potted plants in that to convey the mood of a par­
ticular season. Do not hesitate to use a combina­
tion of all green plants and blooming plants with 
colorful foliage plants. 

In this seco nd case, I wanted to convey a 
mood of excitement. The exotic qual ity , which 
really is Florida , is emphasized by adding to the 
plant group a specimen of Oncidium papilio , the 
butterfly orchid . Here is one reason for the use of 
common names . Occ as ionally they are so ac­
curate and they are expressive to people for whom 
scientific terminology would not be as vivid. This 



Single plant w ith accessories. 

Orchid plants, grouped. 

so rt of pl ant grouping is the eas iest kind of arrange­
ment th at yo u ca n make as a life style. It is eas il y 
done by the new co ll ecto r, because one can go 
in to almost any flower shop and find materi als as 
co lo rful and as handsome as these, and then when 
the occas ion is over, di smantle the arrangement. 

Single Plant With Accessories 

A no th er poss ibility is usin g on e hand some 
pl ant, such as the Cissus in c isa, grape-ivy. All four 
spec ies o f C iss us lend th em se lves to the use of 
amplify ing materi als. I have placed one pl ant on a 
wove n tr ay . N eve r hes itate to use the se simple 
materi als w hich are at hand and whi ch you like 
beca use they are part of your environment, part of 
your natural settin g, and beca use you like their 
textures. It is a simple tray, and on it next to the 
grape- ivy, are some of the osage-o ranges which 
tumble down our O hio hill s. Thi s green fruit is de­
li ghtful and v isuall y effective. I find that when I am 
filling these bi g bowls and trays with plants and 
f lowe rs I neve r have quite enou gh material so I 
supplement w ith fruits, cones and pods. Choose 
these to give hi ghli ghts beca use yo u will find that 
there is not eno ugh contrast in the pl ant materials 
and yo u must arrange them as though you w ere 
paint in g w ith fl owers. You must arrange darks and 
li ghts, c reate highli ghts, bring your own sunlight 
in . A lways try for an interesting highlight so that 
you have a touch of li ght in the arrangement. In 
thi s case the li ght is refl ected onto the leaves of the 
grape-i vy. So that the marvelous bronzy look on 
the ti ps of the leaves is seen, I have i ncl uded a few 
brown pine cones, a few seed pods, a few brown­
topped dried mushrooms. The whole thing is an 
assembl age, a combination of te xtures , simple 
objects, color, light and shadow and it involves the 
eye and the attention in a very interesting way. 

Orchid Plants, Grouped 

I have combined beautiful miniature bronze 
and reddish orchids on the end table . They show 
that it is possible to assemble a group of small or-
chid plants to make one total picture . I think that 
you will also enjoy seeing the orchids used in con­
junction with a small Japanese desk screen. We all 
have prized mementos of travel experiences, but 
we often feel that they cannot be displayed 
without seeming to be ostentatious. Using them in 
conj unction with flowers is one of the happiest 
w ays to show them . It gives you an opportunity to 
recall the beauty and excitement you have known 
in your travel experiences. It also brings color, in­
terest and design to the materials. Asparagus my­
riocladus has a Oriental quality. It' s tactile value iS~3 1 



The Pro teas, fresh and dried. 

32 Th e large arrangement. 

exceptional. It is so soft and so feathery that it 
makes you wish to touch it. One of the reasons we 
use beautiful plants is this impelling desire to feel ; 
to have the sensation of touch, place them close at 
hand on an end table, on an incidental table, or in 
an adjacent wall area . Ilike to use hanging ar­
rangements more than almost any kind , because 
they bring the foliage and flowers to eye level , or 
just above eye level , in an area of the room which 
may be dull and needs efllivening. It is possible to 
use sections of bamboo or sections of logs as con­
tainers for hanging arrangements . This sort of 
thing, filled with a small orchid, such as the one 
/onopsis that we have here, could be absolutely 
spectacular. 

The Proteas, Fresh And Dried 

I would like to show examples and arrange­
ments of relatively new varieties of interesting 
materials, not necessarily growing green plants, 
but also flowering ones. Let me introduce you to 
the proteas. They are grown in limited quantities in 
Southern California and shipped from Santa Bar­
bara . Some actually are imported from Africa and 
some from Australia, but these in my photos are 
California ones. I combined a lichened log from 
Kentucky with the proteas because the rhythmic 
growth patterns are so similar and so beautiful . 
Somehow with the excitement of the petaled ov­
erlay of the proteas with their marvelous misty 
p ink beauty, I always think of Aurora, the " rosy­
fingered messenger of the dawn". Perhaps I am 
being unnecessaril y poetic about all th i s, but I 
think if you enjoy and find verbal pleasure in the 
things which give you pleasure of the eye, then the 
whole experience is twice as worthwhile. Here is a 
dried protea arrangement. The protea is the na­
tional flower of South Africa. A light colored back­
ground enables one to see the absolute geometric 
perfection of the flower and leaf pattern . I used 
some dry Cecropia leaves (Cecropia peltata) at the 
base of the arrangement because that fingered look 
seemed to go very well with the overlapped petal 
pattern of the proteas. Extending from the base of 
this arrangement I placed a net-like basket, be­
cause I liked the texture and the flowing line it has 
with the protea and a lettuce coral which gave me 
a reflection spot. 

The Large Arrangement 

In this large basket arrangement are very 
subtle variations of color in what is a fairly limited 
palette. It is not exactly a monochr.omatic arrange­
ment but it is limited in color. There may be 
people who have not seen that marvelous African 



Banksia is a member of the Protea family. 

The Bromeliads. 

tree, the le uca dendron , (Leuca dendron arge n­
teum ), which forms the bulk of the des ign. As you 
can tell from the foli age, thi s is the silver tree, and 
it grows under xe rophytic condition s. The leaves 
c ling together, the white hairs reflect the light. We 
see it does have an almost silvery luster justifying 
th e name; agai n t he co mmon name i s ju st ifi ed. 
Th e pale color refle cts the li ght in stead of ab­
so rbing it. Thi s foli age is extremely durable. It turn s 
graduall y into a more beigy, silvery gray as it dries. 
Thi s branch is new and fresh and love ly. It is from 
California, but most of the leucadendron stock is 
imported from Africa, and re ce ntl y some from 
Hawa ii . The ind ividual leaves are useful in sma ll 
arrangements. 

Banksia 

Banksia is a member of the protea family. The 
compli cated flower, quite beautifu l and subt le in 
it' s greyish-green co lori ng, is very effective in a 
contemporary home. It's so strong in itself that the 
less intri cate the arrangement the better. This ar­
rangement is made of just a single stem. The fact is 
that it serves much as a piece of sculpture would, 
as any great art work wou ld do. I am not say ing 
that any handsome flower arrangement doesn't do 
th is, but banksia has a spec ial, dynamic quality 
abo ut it. It I iterally seems to m ove and breathe, 
and there is in it a fee l i ng of enormous excitement. 
Th is is part of the joy of using new and spectacular 
variet ies. Do you get something of that sensat ion 
from it? Do you fee l as though you've encountered 
an exot ic, new area? Thi s is w hat li ve plants and 
interesting new materials can do for you. They are 
pa rt of ou r I ife sty le of today th ere by giving us 
enormous variation. 

The Bromeliads 

As a background for these bromeliads I made a 
comb ination of pillows, silks, geodes, and textured 
accessories, including even an Italian jointed ar­
mature that an arti st ca n use for a model in 
sketchin g. All of these things made a group which 
is att ractive. You may have just one isolated pl ant 
but augmented this way yo u make a still-life. It 
sounds awfully labored but it is relatively simple. 
Yet it really is a st ill life, composed of lovely things. 
Any bromel iad may be used as a natural vase for 
cut flowers, especially anthurium and spray or­
chids. 

All plants are so exc itin g--even their names 
are exc iting. It's an armchair adventure and it cer­
tainly will be an arranging adventure if you take 
advantage of all the textures, all of the co lors, and 
all of the novelty to make your own more beautiful 
life style .<*.> 33 





BEARDED IRIS FLOWER COLORS 

A Study of Pigmentation In the Flowers of the Tall-bearded Iris 

Flower colors are produced by pigments which are spec ific chemical sub­
stances occurring in various parts of the cells and under genetic control. Color 
patterns also are genetically controlled, limiting the distribution of pigments to 
particular cells. Although hundreds of articles have been published on plant pig­
ments (I have a bibliography of forty-seven pages on the carotenoids alone), very 
I ittle has been done on iris pigments. 

When we began this study on color and color-pattern inheritance nearly 
twenty years ago, we thought we had two pigments, a yellow and a blue-violet 
and that all of the various colors were produced by these either singly or in combi­
nation. Since the modern tall-bearded irises are tetraploid, this gave us a number 
of possible combinations based upon dosage-effect. As colors were improved and 
clarified and new " breaks" were discovered, the concept that a much more com­
plex system was involved became increasingly persistent. 

Structurally plant pigments fall into three groups: chlorophylls, flavonoids, 
and carotenoids. Their locations in the cells of the higher plants place them in two 
groups: the cell sap pigments, flavonoids, dissolved in the vacuolar sap only; and 
the plastid pigments, chlorophylls and carotenoids, that occur in small formed 
bodies (plastids) in the cytoplasm. 

Chlorophyll-a and chlorophyll-b were noted in every iris flower tested, but 
were limited, visually, to the bases of the standards and falls and along the larger 
veins. Since these do not playa major role in flower pigmentation in iris and be­
cause of their universality we have planned no study of them. (If a true green 
flower is ever developed the chlorophylls will undoubtedly be the pigments re­
sponsi ble.) 

Our study, therefore, involves the other two groups, each of which is divided 
into two subgroups which we have treated separately. The flavonoids are divided 
into the flavones and the anthocyan ins; the carotenoids into the carotenes and ~ 
xanthophylls. ( 

Norian C. Henderson * 

*Or. Henderson is Professor of Bo­
tany, University of Missouri-Kansas 
City. He maintains a sympos ium 
collection ga rden of tall-bearded 
irises that includes all of the Dykes 
Medal winning cultivars. He ca rries 
on an extensive breeding program for 
pigment and genetic resea rch, as well 
as to create outstanding new ga rden 
irises. 
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The Cell Sap Pigments 

Isolating the Pigments 

/ 

The anthocyanins are water soluble cell sap pigments responsible for the scar­
let, crimson, mauve, violet and blue colors of flowers and other organs of the 
higher plants. There are six principal anthocyan ins each with several color varia­
tions produced by the addition of various sugars attached to the molecule at three 
different substitution poi nts. Because of the instabi I ity of these molecules the 
sugars were removed by hydrolysis and the aglycones or anthocyanidins were 
studied. Delphinidin is blue to deep blue-violet; cyanidin and malvidin are purple 
to red-violet ; petunidin and paeonidin are crimson, and pelargonidin is scarlet. 

The flavones are water soluble cell sap pigments occurring in all parts of the 
higher plants. They range from colorless to pale yellow and are especially abun­
dant in white , ivory or cream colored flowers. In the more intensely colored 
flowers the flavones may occur as co-pigments. For example, as a co-pigment 
with delphinidin a blueing effect is evident. About seventy different flavones have 
been identified. All fluoresce under ultraviolet light. 

The carotenes and xanthophylls are fat soluble plastid pigments which range 
from yellow to red or brownish in color. The carotenes have the formula CoHs6 
With a slightly different arrangement of the atoms in the molecules of the several 
forms. The xanthophylls differ in the presence of two or more atoms of oxygen in 
each molecule. By 1950 approximately eighty different carotenoids had been 
identified. 

How many of these various pigments occur in the tall-bearded iris? How do 
they behave genetically? How do the various pattern or distribution genes affect 
them individually? What is the visible expression of them in various combina­
tions? 

Obviously our first question has to be answered before the others can be at­
tacked. 

Thin-layer chromatography was selected as the quickest and most econom­
ical method of separating and identifying the pigments and has proven to be quite 
satisfactory. Several different methods of extraction were attempted, different sub­
stances were used as layers on the plates, and different solvents were tried for sep­
aration of the pigments on the plates in an effort to establ ish the most efficient 
technique for our needs. Unfortunately no one method will suffice for all groups 
of pigments. 

If one flower is to be used for the study of all pigments, extraction with 85% 
acetone can be used . If the fl avonoids alone are to be considered, the process is 
much shorter and quicker if extraction is made with methanol. 

The standards and falls (or separately if of different colors) of the iris flower are 
pulverized in an 85% solution of acetone, then filtered in a Buchner funnel to 
remove the plant residues. The extract is added to petroleum ether in a separatory 
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funnel , rotated to mi x the two solutions and then let stand for a few minutes to 
permit the so luti ons to se parate. The chlorophyll s and ca rotenoids are held in the 
petroleum ether and the flavono ids are left in the acetone laye r which is lower and 
can be drawn off to be used in the flavonoid ana lys is. A 92 % methanol so lution is 
added to the petroleum ether and mi xed. The ca rotenes and chlorophyll-a wi ll 
remain in the petroleum ether, and the xa nthophy ll s and chlo rophy ll -b w ill be 
picked up by the methanol. Ch lorophyll-a can be removed from the petro leum 
ether by the addition of a methyl alcoho lic potassium hyd roxide so lu tion. The 
xanthophyll s can be " pur ified " by being dissolved in ethy l ether and then by the 
addition of methy l alcoholic pota ss ium hyd rox ide to remove chl orophy ll-b. 
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Although a ce llulose laye r was used in the flavonoid studies, it has si nce been 
shown that a silica ge l plate w ill suffi ce. The sili ca ge l plate seems to be com­
pletely adequate for all except a portion of the ca rotenes for which a magnes ium 
oxide layer was used . The pl ates are prepared by coating a glass plate (20 x 20 
cm.) w ith a slurry (of a spec iall y prepared sili ca ge l or other powder with water) 
spread evenl y over one side to a thickness of 0.25 mm . and dried thoroughl y in an 
oven at 110° C. The pigment so luti ons are spotted along a base line several times 
and air dried between spottings until a good concentration is built. The plates are 
then placed in an enclosed, sea led glass chamber with a pool of so lvent in the 
bottom. (Vapors from the solvent have satu rated the chamber.) The solvent will 
move as a liquid up the plate, the layer acting as a wick, carrying the pigments 
with it. The pigments will move at different rates depending upon their chemical 
structure and thus separate at different leve ls along the line of ascent. 

For the flavonoids, on a cellu lose layer, the so lvent giv ing the best results was 
formic acid, hydrochloric acid , and water (in a ratio of 10: 1 :3) . For the carote­
noid s, on either a silica gel or magnesium oxide layer, a so lvent composed of pe­
troleum ether and benzene (1: 1) was used with good results. 

Werckmeister (1960, 1969) reported that delphinidin was the on ly antho­
cyanidin known to occur in the tall-bearded iris, that malvidin had been reported 
from four species of beardless iris and that none of the others were known in the 
Iris genus . Wynne (1966) found malvidin in the tall-bearded variety ' Frank 
Adams' . 

In each of the instances where malvidin has been present, delphinidin was 
also present. Since malvidin is a methyl ester of delphinidin, it may not be pos­
sible to separate them in a plant breeding program. Several lines of breeding are in 
the process at present in an attempt to establish a line containing malvidin with or 
without delphinidin and to see how it behaves with the various pattern or inhib­
iting genes known to modify delphinidin. 

Howard (1969) found that the flavones separated into four distinct fluorescent 
spots on the plates. Mangiferin was orange, irigenin was violet, apigenin A and 
apigenin B were blue. Very little is known about the effect of these substances on A 
the visible expression of color. Since no one of them was found in all of the iris ( 
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tested, we can assume that they are inherited separately. Very briefly here are the 
results of this study: 

'Aztec Copper' had irigenin only 
' Gold Sovereign' had apigenin B only 
'Ca lifornia Gold' had mangiferin and apigenin B 
' Ebony Echo' had irigenin and apigenin B 
' Vice Regal' ~ad irigenin and apigenin A 
'Orange Parade' had mangiferin, irigenin and apigenin B 
' Pinnacle' had irigenin, apigenin A and apigenin B 

None of the iris tested had all four flavones, nor were any completely without fla­
vones. 

Although Werckmeister (1960, 1969) reported the presence of Iycopene in 
tall-bearded iris, no other work on the carotenes of this group of iris had been pub­
lished . Jensen (1971) found beta-carotene in every variety tested . Here are some 
of his reported results on the carotenes: 

'Amandine' had beta-carotene only 
'Brown Thrasher' had beta-carotene and gamma-carotene 
'Bravado' had alpha-carotene, beta-carotene, and gamma-carotene 
' My Honeycomb' had beta-carotene and Iycopene 
'Jungle Fires' had alpha carotene, beta-ca rotene, and Iycopene 
'Orange Parade' had alpha-carotene, beta-carotene, gamma-carotene, and 

Iycopene. 
Lycopene is the red pigment of tomatoes ; the other three are yellow or or­

ange. In no instance did we find Iycopene alone. Whether it will ever be possible 
to produce a truly red Iris from thi s pigment is not known. With the exception of 
beta-carotene, for which we have no allele, all the others suggest separate genetic 
possi bi I ities. 

The preliminary studies on the xanthophylls are now in progress by Mr. Larry 
Vining. He has already shown the presence of four xanthophy lls in 'Ola Kala' and 
a completely different one in ' Rippling Waters.' These five xanthophyll s have not 
been identified at the time of writing. The fact that these five are found in two dif­
ferent varieties without dupl ication ind icates a contrasti ng genetic study is pos­
sible. Further analysis of other varieties may give additional xanthophylls. 

Our findings to date have verified the complex ity of the color situation with 
fifteen pigments instead of the two we thought we had . Although nothing has been 
clearly demonstrated on the genetics of ye llow in the Iri s, these results pretty well 
negate the suppositions and suggestions that have been discussed. 

So far we have been sea rching. W e se lected flowers which we suspected had 
some of the pigments that we wanted to identify. We have probably missed some. 
It would have been imposs ible to have covered all of the va rieties that are avail­
able at the present time. Looking back we find that not one single variety was 
checked for all four sets of pigments. 

The next step will be to take several of the newer varieties of different colors 
and make complete pigment analyses of them to see if particular color combina­
tion s can be linked directly with a specific set of pigments. An attempt should be 
made to isol ate the pigments in particul ar cultivars then bring them together in 
various combinations to see what the results will be.«> 
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All of the irises on this page show different expressions of various 
combinations of yellow pigments, mostly carotenes and xantho­
phylls. 'One Desire ' and 'Orange Parade' also contain Iycopene . 

' Royalaire ' and ' Paris Lights ' have, in addition to the carotenoids, 
a good concentration of delphinidin. Similar pigment mixtures 
result in other colors; tan, brown, bronze and so on. Photos by author 
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Frequently publishers send copies of 
recently published books to the Amer­
ican Horticultural Society office. Mem­
bers of A. H. S. may borrow books from 
the collection, as from a lending li­
brary. The following publications have 
been received in the past few months. 

The American Camellia Yearbook, 1972. Ed­
' ited by Joseph H. Pyron. The American Ca­
mellia Society, Publi shers, 1971.302 pp. 

Backyard Vegetable Gardening For The Be­
ginner. Hugh Wiberg. Exposition Press, New 

York, 1971. 105 pp. 
Cacti And Succulents Indoors And Outdoors. 
Martha Van Ness. Van Nostrand Reinhold, 

New York, 1971. 112 pp. 

Capability Brown And Humphry Repton. 
Edward Hyam s. Charles Scribner's Sons, New 

York, 1971.248 pp. 

A Classification Of The Eucalypts. L. D. Pryor 
and L. A. S. Johnson. The Australian National 
University, Canberra, 1971. 102 pp. Paper­
back. 

The Care And Feeding Of Trees. Richard C. 
Murphy and Wm. E. Mayer. Crown Publish­
ers, New York, 1969. 164 pp. 

Common Wild Flowers Of Minnesota. Gerald 
B. Ownbey, Illustrated by Wilma Monserud. 
Univ. of Minn. Press, Minneapolis. 1971. 331 
pp. 

Decorating With Plant Crafts And Natural 

Materials. Phyllis Pautz. Doubleday & Co., 
Inc. , New York. 1971. 239 pp. 

The Dictionary Of Roses In Color. S. Millar 
Gault and Patrick M. Synge. Grosset & Dun­
lap, New York. 1971.191 pp. 

Environmental Affairs, Quarterly Of Law And 
Science, Vol. 1 :3. Sikora, Ruckelshaus et al. 
The Environmental Law Center, Boston Col­
lege Law School. 1971.693 pp. Paperblack. 

First East African Horticultural Symposium. 
Commission For Tropical and Subtropical 
Horticulture. International Society For Hort. 
Sci. 1971. 212 pp. Paperback. 

Plants Poisonous To People: In Florida And 
Other Warm Areas. Julia Morton. Hurricane 
House, Miami . 1971. 116 pp. Paperback , 
spiral bound. 

Camellia Nomenclature. Edited by William 
Woodroof. The SO\Jthern California Camellia 
Society, Inc. , Lynwood, Ca. 1972 . 187 pp. 
Paperback. 

Propagating House Plants. Arno Nehrling and 
Irene Nehrling. Hearthside Press, Great Neck, 
N. Y. 1971.292 pp. 

1967-69 Research (Report) Summa ry. Alberta 
Horticultural Research Center. Alberta Dept. 
Of Agriculture. 1971.80 pp. Paperback. 

Roses. F. Fairbrother. Penguin Books. Balti­
more. 1971 . 200 pp. Paperback. In collabora­
tion with The Royal Horticultural Society, 

London . 

Seed Germination Of Rock Garden Plants. 
Edited by Dara E. Emery. American Ro ck 
Garden Society. 1971 .46 pp. Paperback. 

Shakespeare's Flowers. Jess ica Kerr. Thos. Y. 
Crowell Co., New York 1969. 85 pp. 

Symposium On Vegetable Storage. D. Fritz, 
Chm. International Society For Horticultural 
Science. 1971. 164 pp. Paperback. 

Thomas Jefferson's Flower Garden At Monti­
cello. (2 nd Edition) Edwin M. Betts and H. P. 
Bolton. Univ. Press of Virginia. Charlottes­
ville. 60 pp. Paperback . 

Wild Wealth. Paul B. Sears et al. Bobbs-Mer­
rill Co., Inc. Indianopolis. 1971. 321 pp. 

Wildlife And Plants Of The Cascades. Charles 
O. Yocom and Vinson Brown. Naturegraph 
Publishers, Healdsbu rg, Cal. 286 pp. Paper­
back. 

Your Lawn: How To Make It And Keep It. (2nd 
Edition) R. Milton Carleton. Van Nostrand 
Reinhold , New York. 1971. 127 pp. 

Gardening Indoors Under Lights (new, re­
vised). Frederick H. Kranz and Jacqueline L. 
Kranz. Viking Press, New York. 242 pp. 

Gartenbauliche Versuchsberichte 1971 . No 
al!lthor cited. Landwirtschaftskammer Rhein­
land. 1971 .309 pp. Paperback. 

A Good Life For More People (1971 Yearbook 
of Agriculture). Published by the U. S. D. A. 
1971.391 pp. 

Growth And Development Of Trees: Vol. I. T. 
T. Kozlowski. Academic Press , Inc. , New 
York. 1971.443 pp. 

Hanging Gardens: Basket Plants, Indoors And 
Out. Jack Kramer. Charles Scriblner's Sons, 
New York. 1971 . 101 pages. 

Heath s And Heathers. Terry L. Underhill. 
David & Charles. Newton Abbot, Devon. , 
Eng. 1971. 256 pp. 

Herb Gardening In Five Seasons. Adelma G. 
Simmons. Hawthorn Books, Inc. , New York. 
1971 .353pp. 

Insects Of North America. Alexander B. Klots 
and Elsie B. Klots. Doubleday & Co., New 
York. 1971.250 pp. 

The Miniature Flower Arrangement BOOk. 
Margaret Best and Godfrey Best. Charles 
Scribner'S Sons, New York. 1971. 164 pp. 

Miniature Plants Indoors And Out. Jack 
Kramer. Charles Scribner'S Sons, New York, 
1971.110pp. 

Plant Disease Handbook: Rev ised Third Edi­
tion . Cynthia Westcott. Van Nostrand Rein­
hold, New York. 1971. 843 pp. 

Plant Speciation . Verne Grant. Columbia 
University Press, New York. 1971.435 pp. 

Principles Of Turfgrass Culture: John H. Mad­
ison . Van Nostrand Reinhold , New York. 
1971.420 pp. 

Garden Terms Simplified. A. J. Hux ley. Win­
chester Press, New York. 1971. 115 pp. 

Gardening And Home Landscaping. Jack 
Kramer. Harper & Row, New York. 1971. 336 
pp. 

What Flower Is That ? Stirling Macoboy. 
Crown Publishers, Inc., New York. 1972.3 17 

pp. 

The Sweet Apple Gardening Book. Celestine 
Sibley. Pencil sketches by John Kollock. Dou­
bleday & Co., Inc., New York. 1972. 212 pp. 

The Decorative Art of Dried Flower Arrange­
ment. Georgia S. Vance. Doubleday & Co., 
New York. 1972. 194 pp. 

The Complete Rosarian. Norman Young. Ed­
ited by L. A. Wyatt. St. Martin's Press, New 

York. 1972.286 pp. 

The Arnold Arboretum-The First Century. S. 
B. Sutton. William L. Bauhan, Inc. , Peterbor­

ough, N. H. 1971. 72 pp. 



Shoot Tip Multiplication of Orchid Clones, Part II 

The Status Of "Meristem" Propagation Through 1971 * 

Frederic }. Bergm an 

The same techniques that maintain steril e cultures when o rchid seed is sown 
should be used for shoot tip cultures. To prepare for mericl one propagati on, the 
technic ian steam sterili zes all equipment to be used or w ashes it with a ten per 
cent Clorox soluti on. His w orking area is laborato ry cl ean, and to reduce drafts he 
works under a glass or pl ex iglass hood . Hi s hand s and arm s are bathed in the 
Clorox solution just befo re work beg ins. The o rchid pl ant that w ill suppl y the ex­
plants is treated as fo ll ow s: 

Cut the new growth from the mother pl ant and remove all loose sca les and 
roots. W ash the growth with soap and w ater and dip it in seventy- fi ve per cent 
ethy l al cohol fo r a few minutes. Then soak it in a saturated ca lc ium hypoc hl orite 
solution (60 grams per liter) fo r twenty minutes and rin se w ith steril e water. Dry 
with steril e filter paper. If a large growth is used, most techn ic ians remove outer 
green ti ssues and repeat the ca lc ium hypochlo ri te soak. Eventuall y, the api ca l and 
ax ill ary buds are exposed. 

A modifi cation of the sterili zati on process is based on Clo rox so lut ions. Re­
move the first of three or four outer leaves from the new growth and soak the re­
duced shoot in a ten per cent Clorox so luti on for f ifteen minutes; remove two 
more leaves and soak the growth in fi ve per cent Clo rox so luti on fo r fi ve to eight 
minutes. Remove the rem aining leaves and exc ise the buds, soaking them in a one 
per cent Clorox so luti on fo r three minutes. The expl ants now are ready to be cut to 
their fin al size before pl ac ing the pieces on nutrient medium. 

Often expl ants sterili zed with chlo rine products bl acken, apparentl y due to 
the formation of tox ic ox ides th at deve lop on the cut surfaces. To prevent thi s, 
remove the exc ised buds to steril e w ater, and complete the final di ssecti on under 
w ater. If expl ants bl acken , M orel recommends tran sferrin g them to fresh media at 
interval s of a few days until growth begin s. 

The Nutrient Solutions 
Many of the traditional orchid nutrient so lutions and other ti ssue culture solu­

tions have been tested for mericlone culture of orchid s, and most of them give rea­
sonably good resu Its. Several researchers report sati sfactory development of ex­
plants in Knudson 's C solution . Toshio Murashige states th at any good nutrient 
medium containing sucrose should be sati sfactory . He recommend s the addition 
of growth regulators (auxin type or cytokini c type) and vitamins. The aux ins nor­
mally used are indole acetic ac id (IAA), naphthene aceti c ac id (NAA), and 2,4-0. 
These compounds stimulate the formation of root system s. The addition of cyto­
kini cs (kinotin or benzy l adenine) stimul ate leaf and stem formation. Vitamins can 
be added individually or as complex mi xtures such as protein hydrolysate or yeast 
extracts. The most important vitamin s in tissue culture appear to be thiamine and 
inositol . 

Other organic derivatives have found favor in orchid ti ssue culture. Coconut 
water, malt extract, amino ac ids, and nuclei c acid derivatives (especially adenine), 
appear more frequently in current literature. Morel suggests the use of aux ins, cy­
tokinins, coconut water or corn endosperm extracts. Lindemann substituting 
casein hydrolysate for coconut water. White mentions the benefits of malt ex­
tracts, malt steep liquor, tomato and orange juice, and tissue extracts. He further 
states that tissue cultures may benefit from the addition of kinetins, gibberellic 
acid , and DNA. Two combinations that have been found to be successful and 
which are synergistic are 2,4-0 with coconut milk and IAA with kinetin. When ~ 

' Mr. Eugene Memmler, photogra­
pher, w ho furnished th e photos th at 
illustrated Part I of Mr. Bergman's ar­
ticle, sent in a note, see M ericlone 
Advances in the Gardener's Gazette, 
on Dr. Toshio Murashige's mericlone 
resea rch a t the University of Ca li­
fornia . 
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Values in gIL 

(N H4)2 S04 
CaC l2 ·2 H2O 
Ca(N03)2 ·4 H2O 
NaH2P04 ·2 H2O 
Na2S04 
NH 4 N0 3 
KN0 3 
KH2P0 4 
KC I 
MgS04 ·7H2O 
FeC l3 ·6H 2O 
FeS04 ·7 H2O 
Fe2(S04h·6 H2O 
MnS04 ·4 H2O 
KI 
H3 B03 
CuS04·5 H20 
CoC I2 ·6 H2O 
Na2Mo04 ·2 H2O 
ZnCI2 
ZnS04 ·7 H2O 
Mo0 3 
Ca HP0 4 ·2 H2O 
FeC4H406 ·3 H2O 
AICI3 
NiC I3 
Ca3 (P0 4)2 
NaN0 3 

Water (m l) 
Coconu t water (m l) 
Sugar 
Aga r 
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Knud son 
C 

0.50 

1.00 

0.25 

0.25 

0.025 

0.0075 

1000 

20.0 
17 .5 

worki ng w ith rooting hormones it is necessary to transfe r the tissue to a nutrient 
solut ion without hormones soon after rooting. 

Many of the organic supplements including components of coconut mi lk are 
heat sensitive and are altered by heat sterilization . The best procedure when 
working with substances of thi s type is fi Itration steri l ization . Fi Itration ster i I izat ion 
is performed by di sso lving the organic suppliments in water. The solution then is 
forced through a steri le fi lter with a pore size so smal l that microorganisms are 
excluded. A convenient system fo r fi lt ration steri lization consists of a standard syr­
inge with a Luer-type outlet, a Swinny or Swinnex fi lter ho lder, and a suitable filter 
such as the Millipore MF-GS. 

The filtration steri l ization techniq ue al so is recommended for inorgan ic nu­
trient so lution s where there is a danger of co-precipitation of certain ions during 
heat steri lization. Much of the data on media and their preparation and steri l iza­
tion is included in the seventy-two page booklet, American Orchid Society Mer­
istem Tissue Culture, publ ished by the Ameri can Orchid Society, Cambridge, 
Massachusetts. 

With the nutr ient medium determined (e ither l iquid or an agar ge l), prepared, 
and , under steri le conditions, divided among sma l l flasks, introd uction of the ex­
plants can proceed. Most investigators culture their explants (first phase) and mu l­
tiply the subdivided protocorms (second phase) on the same medium . Wimber 
and Lindemanm report the use of a different medium for the second phase. A third 
med ium may be used for differentiating the subdivided protocorms. While some 
technicians use so l id medium for all three steps (in some cases, the same medium 
for the f irst two or for all three phases) investigators working with cattleyas use 
liquid media for explant and protocorm culture and solid media for differentia­
tion . 

The fol lowing tab le summarizes the composition of a number of nutrient 
media used for orchid tissue culture : 

NUTRIENT MEDIA USED FOR TISSUE CULTURE OF ORCHIDS 

Vac in & Murashige· 
White's/ Knud so n White's/ Tsuchiga/ Lindemann Lindemann Went Skoog (M·S) Modifi ed 

More l La mport C/Morel I Torrey White Wimber Start ing Main te nance (V-W) Modified He ll er' s 

1.00 0.50 0.50 l.00 l.00 0.50 
0.44 0.075 

0.50 0.20 0.50 0.20 0.30 0.50 0.50 
0.0165 0.0165 0.Q19 0.125 
0.20 0.20 0 .20 

0.50 1.65 
0.08 0.08 0.08 0.525 0.525 l.90 

0. 125 0.25 0 .25 0. 135 0. 135 0.25 0.17 
l.00 0 .065 0.25 0 .065 0.065 l.05 l.05 0.75 
0.125 0.360 0.25 0.360 0 .75 0.25 0. 12 0. 12 0.25 0.37 0.25 

0 .001 
0.025 0.0278 

0.0025 0.0025 0.0025 
0.009 0.0075 0.0045 0 .005 0.000068 0 .000068 0.0075 0 .0223 0.00001 
0.00 15 0 .00075 0.00075 0 .000099 0.000099 0.00083 0.00001 
0 .003 0.0015 Q.0015 0.00 1014 0 .001014 0.0062 0.001 

0.00001 0 .000019 0.000019 0.000025 0.00003 
0.000025 
0.00025 
0 .00393 

0.003 0.0015 0.003 0.000565 0.000565 0.001 
0.000001 

0.20 
0.03 0.0054 0.0054 0.Q28 

0.00003 1 0 .000031 0.00003 
0.000017 0.000017 0.00003 

0.20 
0.60 

2 2 2 2 2 2 2 2 2 

1000 800 900 1000 1000 1000 850 850-950 1000 1000 1000 
200 100 150 50 -150 

20.0 20.0 20 .0 20.0 20.0 20.0 0.50 20.0 20.0 30.0 30.0 
5.0 12.0 16.0 10.0 10 .0 

'See Table lo r O rganic Supplement ' Ma)' add 0 .5 g NH,SO , in place 01 NH,NO, 



ORGANI C SUPPLEMENTS 

Va lu es in mg/ L 
Murashige 

Knud son Whi te/ Wh ite/ T suchiga / Lindemann L indemann Skoog/ Mod ified 
C/Morel Lamport To rrey Wh ite Wimber Starti ng Mai ntenance Modi f ied Heller 's 

Indo leace t ic acid ( IA A) 1.0 0 .1 
Napththaleneace ti c ac id (NAA) 0.186 
2,4-0 1.0 1.0 
Glyc ine 3.0 13 3.0 2.0 
Ca pantothenate 0.1 0.47 6 
T hiami ne HCI 0.1 0.1 0.33 8 
Cys tein e HCI 1.0 
Hy poxa nthine 2.5 
Asparti c ac id 6. 0 
L-Arg in in e HCI 7.8 13.2 0 
L-C ys t in e 1.5 
L-Glutam ic ac id 14 14.7 0 
L-Hist idine 2. 6 
OL-Isoleu cine 10.4 
L-Leucine 15 .6 

L-Lys ine 15 .6 
OL-M eth ioni ne 13.0 

L-P heny lalanine 2.5 
Nico t in ic ac id 0.5 1.23 1 

Py r i dox in (B6) 0.1 0.205 

Try pto ne 2000 
Kin etin 0.2 0.215 

i or m I nsitol 18.01 6 

Fol ic ac id 4.414 

Bio ti n 0 .02 4 
Guany l ic ac id 181.60 
Cy tid y lic ac id 161.60 
Gibbere ll ic acid 0.346 

Na2 EOTA 74.6 
6-be nzy lamino purine (benzy l adenine) 0 .5 0.5 
T h iamine 0.4 1.0 

Incubation, Temperature, and Light 
Planted flasks with an agar gel nutrient medium are he ld motion less in an in­

cubator. Liquid cultures generall y are placed in a shaker. The type of shaki ng ac­
tion does not appear to affect the resul ts as both ro ller type and horizonta l shakers 
have been used . The shak ing rate used by various investigators ranges from one­
fifth revolution per minute to 160 revolution s per minute. Lance Birk reports satis­
factory resu lts by simply shaking the flasks severa l times each day by hand. 

The temperature used for orchid tissue culture ranges from 22° C. to 32.2° C. 
Apparent ly satisfactory cu ltures result from incubation anywhere in thi s range. 

Different researchers use differing light intensities and photoperiods. Usual ly 
the reported intensity is in the 100 to 200 foot candle range;Wimber reports using 
less than 100 foot cand les and Jasper reports using 1,800 to 2,000 foot candles. 
Many researchers use a continuous photoperiod, but several recommend a six­
teen hour photoperiod. 

The process of mu ltip lying orchid clones by use of shoot tip cu lture can be 
summarized in the fol lowing steps: 

1. Clean all glassware thorough ly . 
2. Select and prepare the cu lture medium using sol id o r liquid medium for 

cymbidiums and liquid med ium for cattleyas and dendrobiums. 
3. Adjust the medium pH to 5.2 . 

Summary of Steps 

4. Place the desired amount of medium in a stoppered f lask and steri l ize in 
an autoclave or pressure cooker at twenty pounds for f ifteen minutes. t 43 
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5. Add under sterile conditions, filter sterilized heat sensitive nutrient chem­
icals. 

6. Select a growth several inches long and excise the apical and axillary 
buds und-er sterile conditions. 

7. Place the explants on the nutrient medium. 
8. If a liquid medium is used, agitate gently. 
9. Maintain a temperature of 26° c., and illuminate continuously at 100 to 

200 foot candles. 
10. After protocorms form, and just as differentiation starts, remove the ex­

plants and section each protocorm into four to six pieces under sterile conditions. 
11. Resow sectioned pieces on fresh nutrient medium. 
12. Repeat steps 8, 9, 10, and 11 until the desired number of protocorms 

have been prod uced. 
13. If working with liquid medium, transfer pieces of protocorm to solid 

(phase three) medium. For solid medium culture, stop sectioning and sow the divi­
sions on phase three medium. 

14. Treat the flask in the same manner used for orchid seedlings. 

Gordon Dillon, in 1964, suggested the possible use of culturing tissue from 
root tips, flower stem nodes, and incipient flower buds; all of these are potential 
sources of meristematic tissue that should differentiate when mericlone tech­
niques are applied . In 1970 Churchill, Ball and Arditti published their method for 
producing orchid plants from tissues excised from the leaf tips of seedlings. Today 
it appears that it will no longer be necessary to excise tissues from apical and axil­
lary buds to obtain tissue for clonal multiplication. There is an indication that it 
should be poss.ible to take tissue from almost anywhere on a mother plant, culture 
it, break it down into single cells using trypsin, and then to cause the single cells to 
multiply and differentiate. One commercial grower forsees the development of 
orchid "tissue banks" where superior clones would be maintained in the proto­
corm stage. If the clone, in a grower's greenhouse, became virus infected, reserve 
protocorms could be withdrawn from the "bank" and caused to differentiate, 
supplying disease-free plants for commercial use. ~ 

Or:chia pr.opagation traditionally Mas bee.n accomplished by two 
r:metmo<ils; raising plants f:rom seed, and dividing mature, OF a.lmost mature, 
p,l.ants. Orchids are mOflocotyleGpnous plants. Most gmw, iris-fa~hion, witi;) a 
rhizome (borizontal, modified stem) which pr.odwces leaves on the upper sm-

. face a:nd adventitious roots on the lower surface. The "front" end of the rhi­
' zome wsually is growing, actively. Occasionally the rhizome branches. A 
grGwer w.i:th a strong oFChid plant has only fo sever: the rJiiizome, making a divi­
siom w ith three or four leaves and a few roots, to have a new plant. Adveflti­
{ i()Us buds.deve'lop on the older portion of tl'i@ original plant, and it, too, soon 

. reSI!JPl'les gmwth. lBut:rhis is a slow way of pmpagating orchid plants. 
A recemtly irntroduced techniqwe cORsists of making " cuttings" under 

sterile wndi·t ions of jl!Jst a few cells . Specialized cells are not suita.ble for this 
highlY- refined r.l'l@thod of propagation; rather, clumps of relatively yowng, un­
speGial'ize~ (wmd:iHerentiatlsd) cells are taken from within tl1te bwd at the eRd of 

" fhe rrnizQJmt@. These smal·1 pieces of tisst:je ape transferred to a sterile culture 
meliHu:Ffl. They cam IDe r:edi ssected as they enlarge due to celll!J,Jar proliferation: 
T:l:iem, by alteriflg tbe cmemical natwre of the culture m@diul1'1, these bits of 
t'issue cal,') be made to gQ thrQugh a s~ries 0f. developmental changes that 
€I.osely resemble the gerr.l'lination of an orclJid seed. Eventually, eacM becomes 
a new Jl)fant that exactly resem.bles its parel'it 

Ti;)e author has reviewed the history and backgro.und of or-chid tisswe cl:d­
t l!J f€ i·m two articles, 1rne fi.rst of which! appearred iR Hile American Horticulturist, 
Vbl. 51, N0. 2 . . 
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"Flora Europaea" 
A supranational at las is being produced, in 

which all the fl ora of central Europe w ill be 
charted. Apart from Austria, w here the under­
taking is being coordi nated, participant coun­
tries are the Federa l Republic of Germany, the 
GDR, Switzerland, Liechtenstein, Italy, Yugo­
slavia and Czechoslovak ia. Denmark, HoI­
land, Belgium and Luxe mbourg wi ll make the 
results of their v irtually completed work avai l­
abl e. Other nat ions are also to be encouraged 
to co llaborate. A total of 700,000 square kilo­
metres have to be covered. If the aim of pro­
ducing a practically complete map of the flora 
of central Europe is fulfilled , we shall possess 
a standard botanical work kept permanently 
up to date by supplementary and exp lanato ry 
vo lumes. Apart from botanists, the following 
disciplines w ill profit greatly from the atlas: 
c limato logists-to have a precise picture of 
plant co mmuni t ies in si mil ar c limatic situa­
tions; so il sc ienti sts-to ga in info rmation on 
the sub-so il ; agri culture-for indicat ions of 

possible new explo itable areas; nature con­
servancy- for the rapid pinpointing, registra­
tion and protection of spec ies which are 
threatened or of spec ial interest; geographers 
-to trace the effects of the Ice Age and other 
major climatic changes, and not least, floris­
tics experts and plant socio logists. For the 
Federal Republ ic, sc ientists of the Inst itute of 
systematic-geobota ny at Giitt ingen Uni versity 
have to date establi shed 1800 instances of 
higher plants in the area of Lower Saxony. 
They intend to register a total of some 2600 
higher plant spec ies in the Federal Republic. 
The German Research Assoc iation has prov­
ided the funds fo r this study-Kulturbrief Vo l. 
I, No. 2 

Mericlone Advances 
Advanced resea rch in the area of meri­

c lone propagation has been progressing rap­
id ly at the University of Ca liforni a under the 

direction of Dr. Toshio Muras hige. Dr. Mura­
shige's improved technique has developed 
over fifty formulas applica bl e to more than 
fifty horti cultural varieties of pl ants. Hi s for­
mul as contain thirty-two different chemi ca ls 
instead of the usual five found in the Knudson 
C formula. All of hi s chem ica ls are of the re­
agent grade instead of CP (chemica lly pure) 
less pure va ri ety. Hi s fo rmul as ca use the 
plants to se lf-d ivide as mini atures, instead of 
requiring the technician to dissect the " meri s­
tem" ball. 

Proceedings Published 
Proceedings of The 18th Internat ional 

Horti cultural Congress, published in five vol­
umes are ava il ab le at $40.00 per set, from 
The O rganizi ng Committe, 18th Intern at ional 
Horti cu ltural Congress, clo Prof. K. Mendel, 
Volcani Institute of Agricultural Resea rch, 
P.O.B. 6, Bet-Dagan, Israe l. 

Agricultural Research Service Reorganized 
Recently the Agri cultural Resea rch Ser­

vice of th e U .S . D epa rtm ent o f Ag ri c u Itu re 
was reorganized. The new organi zat ion struc­
ture is designed to meet current demands and 
to provide greater effi c iency in service. 

The prev ious organization consisted of a 

Agricultural Environmental 
Quality Institute 

L. L. Danielson, Acting Chairman 

Agricultural Marketing Institute 
K. H. Norris, Acting Chairman 

Animal Parasitology Institute 
F. D. Enzie, Acting Chairman 

Animal Physiology and Genetics Institute 
J. W. Smith, Acting Chairman 

Nutritional Institute 
Walter Mertz, Acting Chairman 

Plant Physiology Institute 
H. R. Carns, Acting Chairman 

Plant Protection Institute 
J. P. Meiners, Acting Chairman 

discipline-oriented structure w ith four depu­
ti es , fifteen divisions and m o re than fifty 
branches and spec ial labo rato ri es. The new 
structure is a line and staff organi zat ion. Four 
regions have been estab li shed to prov ide fi eld 
serv ice of varying nature; the regions are the 

Plant Genetics and Germplasm Institute 
J. G. Moseman, Acting Chairm an 

Plant Taxonomy and Narcotics 
Laboratory 

J. A. Duke, Acting Leader 

Medicinal Plant Resources Laboratory 
R. E. Perdue, Acting Leader 

Germplasm Resources Laboratory 
G. A. White, Acting Leader 

Ornamentals Laboratory 
Henry M . Cathey, Acting Leader 

Turfgrass Laboratory 
D. L. Klingman, Acting Leader 

Applied Plant Genetics Laboratory 
C. H. Hanson, Actit<lg Leader 

Northeast Region, North Central Region , 
Southern Region and Western Reg ion. 

Horticulturi sts generally deal wi th re­
search and information personnel at Belts­
ville. The changes (given only in part, due to 
length) are presented be low: 

.Fruit Germplasm Development 
Laboratory 

D. H . Scott, Acting Leader 

Tobacco Germplasm 
De vel 0 p men t Laboratory 

T. C. Tso, Acting Leader 

Vegetable Germplasm 

Development Laboratory 
R. E. Webb, Acting Leader 

For a complete breakdown of the var­
ious Institutes and Laboratories opening at the 
Beltsville facility, write to A. A . Hanson , 
Acting 'Area Director; Northeast Region ; 
United States Department of Agriculture; 
Beltsville, Maryland 20705 
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100 Varieties of Tulips 
100 Premium-size Bulbs 

Give You 
Tulips in Bloom From 

Earliest. April 
Until Late May* 

We call this unique mixture of 
Tulips STRETCH, because it provides 
bloom for the longest possible time 
and in the doing lets you see more 
varieties of Tulips than you can see in 
a lifetime - unless you go to Holland. 
To give you an idea of the great vari­
ety: We offer 77 Tulips, far mor'e than 
most nurseries, and some of these are 
short-stemmed botanicals and Par­
rots, but none of them appear in this 
mixture. So 100 varieties is indeed 
very many. There is every color you 
can imagine in STRETCH and many 
forms, except doubles . 

To get this exceptionally long pe­
riod of bloom we have used every 
type of Tulip. In it are Fosteriana, 
Greigii, Mendel, Triumph, Darwin, 
Darwin Hybrid, Cotta.ge, Lily­
flowered, and Fringe·d. There is also 
a great over-lapping of bloom and 
STRETCH is proportioned so that 
your big show will be in early May, 
traditional Tulip-time. 

As bloom varies in height from 17 
to 28 inches they should be planted 
informally - and don't try to move 
them in a few years; just let them run 
their life-span where they are. You 
will find that some, particularly the 
Greigii and Fosteriana, will last many 
years. If you think about it a minute, 
it is hard to find anything but great 
satisfaction in watching 100 different 
varieties of Tulips unfold. 

No, these quality Tulips are not 
Friday specials, but the mixture is not 
expensive. It is offered only by the 
100. Order STRETCH, $15.00. (A small 
Handling-transportation charge will 
appear on your acknowledgement.) 
You will receive, First Class Mail, a 
copy of The Garden Book, our cata­
logue that really is a garden book, as 
well as current issues of NOTES, our 
reminder publication. And you will be 
eligible to get the 1973 edition of The 
Garden Book and NOTES in 1973 (3 is­
sues) without additional charge. 

But please order now - STRETCH 
is mixed for us in Holland and cannot 
be reordered. 
'Bloom in northern gardens will be a little late. 

White Flower Farm 
Plantsmen 

Litchfield 1829, Connecticut 06759 

oV'RE If"~NG MO . Please let us know! 
Attach the address label from the cover of this issue of your American 
Horticulturist, or, fill in your name and address exactly as it appears on the 
label including the zipcode. 

City'==-F-~~,=",,"",====~~Stlate~~~~Zip,~~~~ 

Fill in your NEW address below 

Name ________________________________________________ _ 

Address ______________________________________________ __ 

City' ___________ State ______ Zip _____ _ 

Then mail to: 

American Horticulturist, 901 North Washington Street, Alexandria, Va. 22314 

Please allow 8 weeks for the change to be made. 

It pays to patronize 
American Horticulturist 

advertisers! 

Catch 'em ALIVE 
'n UNHURT 

with a 
HAVAHART trap! 

Official HAVAHART trap captures invading 
squirrels, rabbits, coons, cats, mice, rats, 
skunks, animal nuisances of all kinds. Metal 
top and doors protect creature from weather, 
make trap rigid, preserve it from animal 
damage. Can be set with one or both doors 
open. No jaws or springs to break. Extremely 
durable, many in use 20 years. Write today 
for exclusive guide to good trapping and price 
list. 

HAVAHART, 225-0 Water St., OSSining, N. Y. l0562 

Please send new guide and price list. 

Nam.ee __________________________ __ 

Addres,~s __________________________ _ 

City ___________ State-Zip __ _ 

The all New for '72 de Jager Catalog. 
64 pages, over 325 color illustrations 
featuring better than 1100 Holland bulb 
varieties. One of the most helpful, com­
plete and authoritative catalogs published, 
including successful garden· planting 
hints. ALSO, de Jager's selection of 
gardening accessories supplement. 

de ~g9,f!.t; .... 
188 Asbury Street i" ~ ; 
So. Hamilton. Mass. 01982 ' ••• " 

Dept. A50 



TILLER USERS! 

Just ONE HAND! 
The wonderfully different and better idea in Tillers! 

The TROY-BILT® is so 
easy to handle, you guide it 
with Just ONE HAND! 

• Has its revolving tines in the REAR instead of 
the FRONT! 

• Has POWER DRIVEN WHEELS! 
• You leave NO footprints nor wheel marks! 

• Has two speeds! Reverse! 
• Now in its 11th great year, the TROY-BIL T® is 

built by the builders of the famous ROTO­
TILLERS. This latest and greatest of them all is 
now, more than ever, the favorite coast to coast 
with home gardeners, growers, nurserymen, 
tiller renters, landscape gardeners! 

• Several models, including ELECTRIC START­
ING! 

• Does NOT tangle near as much as ordinary 
Tillers! 

• It chops garden residues, weeds, green manure 
crops, old mulch, any kind of organic matter 
right into your garden soil without unbearable 
tangling! 

• It turns your whole garden into one big fabu­
lously fertile "compost pile"! 

• Does NOT require great strength . . . older 
people, ladies, too, operate it easily. We have 
many delighted owners in their 70's, 80's, even 
90's who tell us they would have given up gar­
dening if they did not have our Tillers! 

• Instant depth control! Hood encloses tines for 

Why, for heaven's sake, 
,.-------------, suffer any longer with the 

TORTURE! 

FRONT-END type of tiller 
shown at left-the type with 
the revolving blades in 
FRONT and NO POWER to 
the wheels - the type that 
shakes the living daylights 
out of you - the type that 
leaves Wheel marks and Foot­
prints in the nice smooth 
soil you have just tilled or 
cultivated? 

SO, PLEASE don't buy any other Tiller - don't 
put up any longer with the Tiller you now have! 
Mail the coupon NOW for complete details, 
prices, OFF-SEASON SAVINGS for this wonder­
fully different and better idea in Tillers - The 
TROY-Bll T® Roto Tiller-Power Com poster! 

TROY-BllT® Roto Tiller-Power Com posters 
102nd Street & Ninth Avenue 

Troy, New York 12180 

safety and for close cultivating! 1 
• Furrowing, snow removal and other attach-

ments available! .1 

TROY-Bll T@ Roto Tiller-Power Composters 
Dept. AH-9 
102,nd St. & 9th Ave., Troy, N.Y. 12180 
Please send me the whole wonderful story of your 
Tillers , with and without electric starting, including 
prices, OFF-SEASON SAVINGS now in effect. • Automotive-type engineering-precision 

gears, Timken bearings, no chains to stretch, 
wear or work loose! 1 

• Sold direct to keep prices down-would have 
to be at least $100 higher if sold ordinary ways! 1 

• Satisfaction guaranteed - no time limit! 

• Will GREATLY increase your gardening joy! 

(Please print c learly) 

Name _______________ ___ 

Address _______________ _ 

City-_______________ _ 

O We can also furnish parts for your old ROTO­
TILLER. Check here for FREE parts-price list. 

State Zip tJ 
~ __ iiiIII _____________ --__ • __ ...... _ ...... _ ·._.__ 
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Alpine Plants 

Rare rock garden plants, alpine plants and 
rare species native to the Pacifi c Northwest 
region . Catalog 50c. Siskiyou Rare Plant 
Nursery: 522 Franquette Street: Medford , 
Oregon 97501 

Dwarf and alpi ne rhododendron species and 
cultivars, dwarf coniferous species for the 
rock garden. Price list on inquiry. Rain ier 
Mountain Alpine Gardens: 2007 S. 126th 
Street: Seattle , Washington 98168 

Azaleas 

Southern azalea cultiva rs and native spec ies, 
inc luding rare sorts . Also magnolias in va­
ri ety . Bill Dodd Nurseries: Box 235: Semmes, 
Alabama 36575 

Epiphyllum 

Send 25c 1972 Ep iphyllum cata log . Begin­
ners col lection 6 different vari eties $5.75 
postpaid . COX'S EPIPHYLLUM NURSERY, 90 
McNeill , Enci nitas, California 92024. 

Heath~r and Heath 

Heather and heath species and cu lt ivars , 
bearberry, and dwarf woody alpine p lants. 
Plants carefully packed for sh ipp ing . Cata log 
25c Mayfai r Nurseries: RFD 2, Box 68: Ni­
chols, New York 13812 

Hemerocallis 

Hemerocalli s cu lt ivars, inc luding tetraploids 
and many recently introduced variet ies. Pri ce 
li st on requ est. Parry Nurseries: Sig nal Moun­
tain , Tennessee 37377 

Magnolias 

Rare magnolia species for the specia l ist and 
col lector. Rare and unusual magnolia cult i­
vars also avai lable . Write for information . 
lufer Landscape Company: 3995 12th Street 
S.E.: Salem , Oregon 

Pachysandra 

Idea l permanent evergreen ground cover 
plants . Thri ves in most soils, sun or shad e. 
Grows to even height of 8 inches. Plant 6 
inches apart . Sturdy, wel l-rooted plants, 
postpaid ; 25 - $3.95; 50 - $6.75; 100 - $12.95; 
1,000 - $85.00, Guaranteed to li ve or we wil l 
replace up to 3 years without charge. Folder 
on request. Peekskill Nurseries: Shrub Oak, 
17 New York 10588 

Peonies 

Herbacious hybrid peonies, inc luding the 
unique ye ll ows, Japanese tree peonies, spe­
c ies peonies and herbacious cultivars. We 
ship strong ly rooted plants with several eyes; 
tree peony plants are 3 yea rs or older. Write 
for information. Loui s Smirnow: 85 Linden 
Lane : Glen Head PO : Brook line , Long Is­
land , New York 11 545 

r.====R hod 0 den d ron s , 0 r the Con n 0 iss e u r===i1 

So much of Rhododendron growing has gone production-line style, re­
ducing the var ieties grown to those easily propogated , easil y shaped , and 
quick to reach saleable size . Varieties available are becoming rather prosa ic 
and quite uninteresting. How refreshing to view a list of Rhododendrons new 
and novel , hardy and adpatable, a nd superior in so many ways. If thi s is 
what you are seeking please send for our new catalog,- and read below. 

INTI(ODUCING THE DAVID LEACH 
HYBI(ID "ANNA HAll II 

Send for your copy of America 's largest and most complete 

Rhododendron catalog . Can Be Yours At No Cost-Read below 

New & enlarged, more than a catalog,-a wea lth of infor­
mation on culture, pruning, planting, propagation, and 
much more. 90 pages 40 na tural color pictures plus black 
and whites. Hard iness zone and acid soil maps. To get 
yo ur copy send $2.00 which is refundable. 

FALL SHIPMENTS BEGIN EARLY SEPTEMBER 
NO FINER RHODODENDRONS - ANYWHERE 

00 NOT SEND CASH 011 STAMPS . Make check. payable to Warren Bald.;efen . 
Plea,. print name and addr ... and lip cod • . 

WARREN BALDSIEFEN Box 88-L BELLVALE, N.Y. 10912 

i!===========NURSERY NOT OPEN TO V'S'TORS==========~ 

Prints 

Flower prints from the garden 1893-97-
$2.00 each, Also other subjects different 
prices. Bowles, 11 22/408 Don Mills Road, 
Don Mill s, Ontario, Canada. 

Rhododendrons 

Hand po llinated seeds of 110 different rho­
dodendron spec ies, many extremely ~are ; 

also, seeds of control led crosses for prom­
ising hybrid s, including R. yakusimanum 
hybrids. H. L. Larson: 3656 Bridgeport Way: 
Tacoma, Wash ington 98466 

Rhododendron cultivars; finest quality plants 
produced under ideal conditions . We feature 
a selection of the most useful rhod odendrons 
for land scape gardening . Write for informa­
tion . Comerford 's: Box 100: Marion , Oregon 
97359 

Wildflowers 

Visit our wildflower garden th is spring . We 
feature rare and unusual native species , par­
ticularly eastern wood land sorts, including 
ferns , flowering herbacious plants and 
woody species . Vick's Wildgardens , Inc. Box 
11 5 Gladwyn, Pennsylvan ia 19035 

Wildflowers for your garden ; tri lliums, native 
orchids, Jack-in-the-pulpit, ferns and many 
other eastern North American spe9ies. Send 
25c for our catalog . Lounsberry Gardens: Box 
135: Oakford , Illinois . 

Appalach ian wild fl owers grown in their na­
tive habitat for your garden. Our collection 
includes woodland and mountain species , 
both familiar and rare sorts. Write for informa­
tion . Gardens of the Blue Ridge : Ashford , 
McDowell County: North Caro lina 28603 

Share Gardening 
with a Friend! 

A gift of membership (for one year) to the 
American Horticultura Society, includes four 
iss ues of th e American Horticulturist...p lus 
eight issues of News & Views ... plus many other 
member benefits. A gift to be remembered all 
year. Memberships are $15.00 each. 
Please enter gift membership for 

Name ___________________________ __ 

Address _________________________ _ 

City State __ Zip ____ __ 

Send a gift card signed __________________ _ 

Please enclose check or money order ($15.00 for 
each name listed) . 

Name ____________________________ __ 

Address _________________________ _ 

Cityl _____________ State _ _ Zip __ _ 

Additional names may be included by writing on a 
separate paper the names and addresses of a ll persons 
you wish to send a membership. 

American Horticulturist 
901 North Washington Street 

PUexandria, Va. 22314 
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The 7972 Yearbook of Agriculture, available from the Superintendent of Documents, U.S. Government 
Printing Office, Washington, D.C. 20402. Price $3.50 
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